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INTRODUCTION

This General Index, covering Volumes 91—-120 (1971-2000), is the third to be
published in the 127-year history of The Observatory Magazine; earlier general
indices were compiled for Volumes 1—75 and 76—90 by Mr. E. G. Martin (retired
from the Royal Greenwich Observatory) and published in 1959 and 1975,
respectively. Thus this is the first to be produced without the embrace of the
Royal Observatory, where, of course, the Magazine was founded in 1877. The
previous general indices each carried a very brief résumé of the Magazine’s
history, but that luxury has been dispensed with on this occasion since a full
account is now available elsewherel.

The approach to this General Index has been somewhat different from that
undoubtedly taken by Mr. Martin; we now have at our disposal a range of tech-
nological facilities scarcely imaginable just 30 years ago. This led us to adopt
the (as it turned out, rather fanciful) notion of simply merging the 30 years of
annual indices — utilizing the last few years’ indices, which were available
directly on-line, and scanning in the earlier ones. This task was bravely under-
taken by Robert Argyle who thus committed himself to hours of tedium at the
computer terminal. Of course, the principal problem has been the oft-mentioned
“editorial kaleidoscope”, which has led to a succession of annual-index compil-
ers each taking a subtly different view as to what should be included and what
omitted, especially with respect to the Subject Index, although it is also fair to
remember that astronomy is very prone to fashion, rendering the ‘hot’ topics
of the 1970s somewhat ‘old hat’ by the 1990s. Notwithstanding these difficul-
ties, three merged indices were ultimately produced, yielding a draft General
Index resembling in format the familiar annual indices. At that point Mr. Argyle
was allowed to take a well-earned rest!

The next task was to check all entries against what actually appeared in the
Magazine, and to ensure some measure of consistency across the years. This I
undertook, taking the bound volumes of The Observatory as my constant
companion for several months. Completing the Review Index turned out to be
a fairly straightforward exercise since the book reviews constitute a reasonably
self-contained section of the publication. The only departures from some of the
earlier annual indices have been to relegate correspondence relating to reviews
to the Subject Index (although retaining cross references), to list all announce-
ments of paperback publications of books previously reviewed as hardbacks,
and generally to restrict the credited authorship of a few of the more recent
historical works to the original authors, expunging reference to translators and
editors.

The Author Index proved only slightly more troublesome, mainly in the arena
of meeting reports: where a paper was presented by one person on behalf of
one or more others (perhaps including the speaker), only the speaker is included
in the index. In the case of speakers at RAS Ordinary (A & G) meetings who
did not provide a summary (and for whom no extensive summary was provided
by the Editors), I have been forgiving and they are generally included in the
list of authors, particularly where there is reported some worthwhile debate
after the talk. However, I have not been as kind as the compiler of the annual
index for 1973 who generously included in the list of authors those who had
merely asked questions at RAS meetings; they have been expunged!

The Subject Index was an altogether different story. Here categories came
and went with time, and so did what was worthy of inclusion (e.g., the RAS
President’s mention of deceased Fellows and Associates as an entry under
‘Obituary Notices’ — deemed by me not to be); and, of course, every indexer’s
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problem of under which and in just how many categories to list a multi-faceted
paper. Naturally, regular features, such as Correspondence, Notes from
Observatories, and recently Thesis Abstracts, have all their contributions listed
there and also under a heading appropriate to their subject matter (albeit
‘Miscellaneous’ in quite a few cases, primarily to avoid an excessive number of
categories with very few entries).

Notes were for many years to be found towards the back of each issue as a
repository for all manner of news items, personal notes, obituary notices, ezc.,
etc. The last of these (in the period covered by this General Index) appeared in
1983, probably as a result of more expeditious methods of communicating such
information. However, an experimental reintroduction of Nozes featured in the
first issue of 2004, offering a ‘stop press’-type opportunity for the inclusion of
late-breaking news.

Papers are listed under the category of their main topic, e.g., ‘Galaxies’, and
perhaps under another, e.g., ‘Radio Astronomy’, if deemed appropriate. Because
of the strong bias of contributions in The Observatory towards stellar astron-
omy, several categories relating to ‘stars’ appear, and readers should hunt among
all of them for items of interest. Perhaps an ‘Object Index’ would have been
useful but we have (lazily perhaps) shied away from that undertaking. As an
aid in seeking out the most suitable categories in which to begin a search, a list
of categories is given ahead of the Subject Index. Note that several sub-cate-
gories have been grouped under ‘Astrophysics’, the intention being to gather
together a number of rather general (particularly theory-based) items.

In a similar way, a number of sub-categories are collected under the banner
of the Royal Astronomical Society, with which the Magazine has had such a
long association. All of the Ordinary Meetings in London have been reported
in the Magazine together with those that have occurred ‘out of town’ in recent
years as part of the National Astronomy Meetings. Quite a number of the RAS
Specialist Discussion Meetings have also been recorded, although some reports
now appear in Astronomy & Geophysics, the RAS’s ‘house’ journal. The form
these reports has taken has changed across the years, from narrative records
through collections of abstracts to summaries produced by the meeting organ-
izers. As a result, the way that individual contributions have been included in
this Index has also changed: only where those contributions were easily identi-
fiable have they been listed. The same is true of the reports of other meetings,
especially of the Herstmonceux Conferences.

Finally, with an eye to the future, when readers may wish to consult past
copies of The Observatory for research purposes, especially research of an histor-
ical nature, we have provided a list of acronyms and abbreviations appearing in
the Magazine during the time span covered by this Index; the probable issue
when the term first appeared is also given. Its compilation has not been easy,
as often, particularly in meeting reports, they have not always been defined on
first use. And yet their proliferation, especially in connection with instrumen-
tation and space astronomy, has been widespread. Thanks are due to several
authors who were contacted by email and invited to dredge their deepest memo-
ries for acronyms they used many years ago; and also to Professor Ian Howarth
and Dr. Paul O’Brien, who both (having been Editors) searched their memo-
ries too in this good cause. Even so, one or two have escaped definition and are
marked by ‘(?)’. (One or two more, being defined in a particular paper and only
used there, have been omitted.) This list also includes a few names which have
been presented in the Magazine in capital letters but which appear not to be
acronyms.

In the same vein, a list of bibliographic abbreviations has also been included
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for the benefit of those unfamiliar with the terse — but very convenient —
forms used in journal references for many years by this Magazine (and, more
recently, by other journals).

Following the completion of this second draft of the General Index, the third
member of the present editorial team, Stephen Fossey, has been turned loose
to use his eye for detail to ensure a good measure of consistency throughout
and to check for those errors that are all too easy to overlook when being too
close to the subject for too long. He is also the man to make it available elec-
tronically on the Magazine’s web site (http://www.ulo.ucl.ac.uk/obsmag/). Thus
the present work is very much a team effort.

Finally, the Editors want to thank the Royal Astronomical Society for partial
financial support for this venture. — DAVID STICKLAND.

Reference

(1) D. J. Stickland, in A. Heck (ed.), Organizations and Strategies in Astronomy, Volume 4 (Kluwer,
Dordrecht), 2003, p. 205.
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2-Micron All-Sky Survey

American Science & Engineering (2nd cat. of satellite obs.)
2-degree Field Spectrograph (on AAT)

2dF Galaxy Redshift Survey

Third Cambridge Catalogue (of radio sources)

Third Cambridge Catalogue, Revised (MN, 68, 163, 1962)
Third Uhuru Catalogue

Fourth Cambridge Catalogue (of radio sources)

Fifth Cambridge Catalogue (of radio sources)

American Association for the Advancement of Science
Association for Astronomy Education
Anglo-Australian Observatory

American Astronomical Society

Anglo-Australian Telescope

American Association of Variable Star Observers
Advisory Board for the Research Councils
Astrographic Catalogue

Arcminute Cosmology Bolometer Array Receiver
Advanced Composition Explorer

Advisory Committee for Instrumentation at the AAT
Abell, Corwin & Olowin catalogue of rich clusters of galaxies
(ApJS, 70, 1, 1989)

Advisory Committee on Science and Technology
Astrographic Catalogue Reference Stars
Auto-Correlation Spectrometer and Imaging System (on JCMT)
Anno Domini

Advection-dominated accretion flow

Astronomical Data Acquisition Monitor (for Starlink)
Astronomical Data Analysis Software and Systems
Atmospheric dispersion compensator

Armagh Dunsink Harvard (telescope)

Adiabatic Inflow-Outflow Solution (for accretion discs)
Adaptive Optics Near-Infrared System (ESO)

Aitken Double Star catalogue

Astrophysics Data System

Atomic Energy Research Establishment

Australian Eastern Standard Time

Air Force Cambridge Research Laboratory (US)

Air Force Geophysics Laboratory (survey)
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Astronomisches Gesellschaft Katalog 3
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Active galactic nucleus/nuclei
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Accretion-induced collapse

Astrometric Interferometry Mission

CDS interactive sky atlas (not an acronym)
Astronomical lighting control regions

Allan Hills (Antarctic meteorite location)

Accelerated lambda iteration

Atacama Large Millimetre Array
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Astronomy with a Neutrino Telescope

and Abyss Environmental Research

Australian National University
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Adaptive optics

Astronomy Policy and Grants Committee
Automatic Plate-measuring Machine

American Physical Society

Astronomy and Planetary Science (Board)
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Astrophysical Research Consortium

Advanced Raster Graphics System

Advanced Radio Interferometry between Space and Earth (JPL)
Anhysteretic remanent magnetization

Algebraic reconstruction technique

Advanced Research Workshop (NATO)

Advanced Satellite for Cosmology and Astrophysics
American Standard Code for Information Interchange
Astronomical Science Group of Ireland
Astronomical Society of India

Advanced Study Institute (NATO)

Agency for Space Research (Italy)

All Sky Monitor

Astronomical Society of the Pacific

All-Sky Patrol Astrophysics
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Applications Technology Satellite
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Astronomical Unit

Association of Universities for Research in Astronomy (US)
Association of University Teachers
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Atomic Weapons Research Establishment
Advanced X-ray Astrophysics Facility

Acquisition and guiding

Astronomy & Geophysics

Astrophysical Formulae (by K. R. Lang, Springer)
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BBN Big-Bang nucleosynthesis

BBXRT Broad Band X-ray Telescope

BC Bolometric correction

BC British Columbia (Canada)

BC Before Christ

BCD Barbier Chalonge Divan (classification method)

BCD Blue compact dwarf galaxy

BCS Bragg Crystal Spectrometer (on Yohkoh)

BCS Brightest Cluster Survey (from ROSAT All Sky Survey)
BD Bonner Durchmusterung

BD Brown dwarf

BDS Burnham Double Star catalogue

BEAST Background Emission Anisotropy Scanning Telescope
BGS British Geological Survey

BH Black holes

BHB Blue horizontal branch

BHC Black-hole candidate

BIH Bureau International de ’'Heure

BIMA Berkeley Illinois Maryland Association (interferometer)
BIRPS British Institutions’ Reflection Profiling Syndicate
BLR Broad-line region

BLRG Broad-lined radio galaxy

BMEWS Ballistic Missile Early Warning System

BN Becklin-Neugebauer

BNCSR British National Committee for Space Research
BNSC British National Space Centre

BOOMERanG Balloon Observation of Millimetric Extragalactic
Radiation and Geophysics

BP Before present

BR B & R QSO survey (of UKST plates by APM)

BSC Bright Star Catalogue

BSG Blue supergiant

BSS Bisymmetric spiral

BST British Summer Time

BSVRP British Seismic Verification Research Project

BUSS Balloon Ultraviolet Stellar Spectrometer

BiSON Birmingham Solar Oscillations Network

CAD Computer-aided design

CAICYT Centro Argentino de Informacion Cientifica y Tecnologica

CAIN Camera Infrarojo

CAM Camera (on ISO)

CAMAC Computer Automated Measurement and Control

CAMC Carlsberg Automatic Meridian Circle

CAPES Coordenacgao de Aperfeicoamento de Pessoal de Nivel
Superior (Brazil)

CAPS Cassini Plasma Spectrometer

CASLEO Complejo Astronomico El Leoncito

CAT Cosmic Anisotropy Telescope

CATC Carlsberg Automatic Transit Circle

CAV NTSC (Video format) National Television Standards Committee

CBE Commander of the (Order of the) British Empire

CBI Cosmic Background Imager

CBR Cosmic background radiation

CCD Charge-coupled device

CCDM Catalogue of the Components of Double and Multiple Stars

CCE Charge-Composition Explorer

CCF Cross-correlation function

CCI Comite Cientifico Internacional

CCP Collaborative Computational Project

CD Cordoba Durchmusterung

CD Compact disk

CDA Cosmic Dust-impact Analyser (on Cassini)

CDC Control Data Corporation
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CDF
CDM
CDS
CDS

CE
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CFA
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CMA
CMB
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COB
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Meaning

Cumulative distribution function

Cold dark matter

Centre de Données astronomiques de Strasbourg
Coronal Diagnostic Spectrometer

Common envelope

Charge Element and Isotope Analysis System
Comprehensive Energetic Particle Pitch Angle Distribution
(on POLAR)

Centre de Recherche en Géodynamique et Astrométrie
Centre Européen pour la Recherche Nucléaire
Center for Astrophysics (Harvard)
Chlorofluorocarbon

Computational fluid dynamics
Canada-France-Hawaii Telescope

Compton Gamma Ray Observatory

Cooled Grating Spectrometer 4

Centimetre, gramme, second system of units
Challenging Minisatellite Payload (small satellite mission)
Center for High Angular Resolution Astronomy
Coronal Helium Abundance Spacelab Experiment
Atomic database (not acronym)

Colour index

Configuration interaction

Charge-injection device

Commission Internationale de I’Eclairage
Co-rotating interaction region

Composite Infrared Spectrometer (on Cassini)
Cambridge InfraRed Survey Instrument

California Institute of Technology

Canadian Institute of Theoretical Astrophysics
Cosmic Lens All-Sky Survey

Conference Liaison & Business Services (Guernsey)
Contemporary Laboratory Experiences in Astronomy
Cambridge Low-Frequency Synthesis Telescope
Command-line interface

Channel-Multiplier Array (on EXOSAT)

Cosmic microwave background

Cosmic microwave background radiation
Constant-mean-curvature

Colour—-magnitude diagram

Coronal mass ejection

Taxonomic classification of asteroid (Icarus, 35, 315, 1978)
Crayford Manor House Astronomical Society
Cyclotron maser instability

Central-meridian longitude

Central meridian passage

Central Michigan University

Centre National d’Etudes Spatiales

Conselho Nacional de Pesquisas (Brazil)

National Research Council (Italy)

Centre National de la Recherche Scientifique (France)
Cambridge Optical Aperture Synthesis Telescope
Cryogenic Optical Bench (for Gemini)

Cosmic Background Explorer satellite

Cosmic Background Radiation Anisotropy Satellite
Cambridge OH Suppression Instrument

Imaging Compton Telescope (on CGRO)

Consejo Nacional de Investigaciones Cientificas y Técnicas
Consejo de Investigaciones Cientificas y Tecnoldgicas
de la Provincia de Cordoba

Correlation of Radial Velocities

Convection Rotation and Planetary Transits

ESA Cosmic Ray Satellite (gamma-ray observatory)
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COSPAR
COST
COSTAR
COSTEP
COTES
CP

Ccp

CPC
CPD
CPU
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CRSS

CS

CSE
CSE
CSIR
CSIRO
CSM
CSM
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CSO
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Cv
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C&EE

CoD
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DARN
DARS
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DC
DDO
DEC
DEM
DENI
DENIS
DES
DFT
DHM
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Meaning

Coordinate, Size, Magnitude, Orientation and Shape
(measuring machine)

Committee on Space Research

Cooperation in Science and Technology

Corrective Optics Space Telescope Axial Replacement (on HST)
Comprehensive SupraThermal and Energetic Particle Analyzer
Conventional Terrestrial Reference System

Chemically peculiar (star)

Charge conjugation times parity

Cape Photographic Catalogue

Cape Photographic Durchmusterung

Central processing unit

Cometary Rendezvous Asteroid Flyby

Cambridge Research Laboratories (IR source catalogue)
Canopy Research Network

Combined Release and Radiation Effects Satellite
Cambridge—Cambridge ROSAT Serendipity Survey
Conformal superspace

Certificate of Secondary Education

Circumstellar envelope

Council for Scientific and Industrial Research (South Africa)
Commonwealth Scientific and Industrial Research Organisation
Carlos Sanchez Magro telescope (now CST)

Circumstellar medium

Centre de Spectrométrie Nucléaire et de Spectrométrie de Masse
Caltech Submillimetre Observatory

Comprehensive Spending Review

Compact steep-spectrum radio sources

Carlos Sanchez Telescope

Committee on the Status of Women in Astronomy

CalTech observations, List A (PASP, 72, 237, 1960)

CalTech radio survey, List B

Comprehensive Test Ban Treaty

Coupled thermosphere-ionosphere model

Cerro Tololo Inter-American Observatory

Classical T Tauri stars

Cambridge University Library

Cambridge University Press

Cornell University Portable Radar Interferometer
Collaborative, UK, Twin Located, Auroral Sounding System
Cordoba Variable

Cataclysmic variable

Circular variable filter

ESO programme to support astronomers in

Central and Eastern European countries

Cordoba Durchmusterung

Demonstration of a Compact Imaging X-ray Spectrometer
Decametre-wave radiation

Department of Applied Mathematics and Theoretical Physics
(Cambridge)

Dominion Astrophysical Observatory

Dual Auroral Radar Network

Durham-AAOQO Redshift Survey

Degree Angular Scale Interferometer

Direct current

David Dunlap Observatory

Digital Equipment Corporation

Differential emission measure

Department of Education for Northern Ireland

Deep Near-Infrared Survey

Department for Education and Science

Discrete Fourier transform

Durham observation (Shanks ez al., Nature, 303, 156, 1983)
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DIAS
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Meaning

Dublin Institute for Advanced Studies

Diffuse interstellar band

DIPSO Isn’t Portable Software

Diffuse InfraRed Background Experiment

Descent Imager Spectral Radiometer (on Huygens)
Do-it-yourself

Deutsches Zentrum fiir Luft-und-Raumfahrt

Dispersion measure

Deutsch Mark

Differential Microwave Radiometer

Double and Multiple Star Annex (of the Hipparcos Catalogue)
Defense Meteorological Satellite Program

Deoxyribonucleic acid

Dwingeloo Obscured Galaxy Survey

Doppler Tomography of Stellar surfaces (software)

Day of year

Detector quantum efficiency

Downes & Rinehart obs. of Cyg X region (4p¥, 144, 937, 1966)
Defence Research Agency

Daresbury & Rutherford Appleton Laboratory

Drilling catalogue (4Ap¥, 270, L13, 1983)
Deutsche-Spanische Astronomische Zentrum (Calar Alto)
Department of Scientific and Industrial Research

Defense Meteorological Satellite Program (should have been DMSP)
Deep Space Network

Defense Support Program

Palomar Digitized Sky Survey

Department of Trade and Industry

Diffraction to Littrow

Disk Unseen Objects

Extensive Air Shower Array

European Astronomical Society

Earth-crossing asteroids

Multifibre positioner unit (not acronym)

Electron count rates

External Compton scattering

European Economic Community

Designator for meteorites from Elephant Moraine area (Antarctica)
ESO Faint Object Spectrograph and Camera
Energetic Gamma Ray Experiment Telescope

East India Company

European Incoherent Scatter radar facility
Extreme-ultraviolet Imaging Telescope

European Large Area ISO Survey

Electron Spectrometer (on Cassini)

Extra (or Extremely) Large Telescope

Emission measure

Electrical and Music Industries

Electromagnetic pulse

Extended Medium Sensitivity Survey (on Einstein)
ESO Nearby Abell Cluster Survey

Extended narrow-line region

European Northern Observatory

Earth Observing System

European Photon Imaging Cameras
Einstein-Podolsky-Rosen (paradox)

Earth Radiation Budget Experiment

Energetic and Relativistic Nuclei and Electron experiment
Experience pour la Recherche d’Objets Sombres

Earth Resources Satellite

Explanatory Supplement (to the Aszronomical Almanac)
European Space Agency

Elliot Automation Space and Advanced Military Systems Ltd

First appearance

1998 Jun
1994 Jun
1988 Oct
1998 Dec
1999 Feb
1989 Oct
1999 Oct
1992 Jun
1975 Apr
1995 Aug
2000 Jun
1993 Dec
1975 Feb
1995 Aug
1998 Apr
1992 Oct
1978 Dec
1973 Oct
1994 Aug
1995 Oct
1988 Jun
1993 Feb
1986 Aug
1999 Apr
1992 Aug
1986 Apr
1999 Apr
1974 Dec
1984 Feb
1996 Oct

1987 Dec
1995 Feb
1998 Aug
2000 Apr
1992 Oct
1999 Jun
1989 Dec
1997 Aug
1988 Oct
1993 Aug
1993 Jun
1974 Dec
1996 Dec
2000 Apr
1999 Feb
2000 Dec
1995 Jun
1971 Jun
1984 Apr
1995 Dec
1996 Dec
1990 Apr
1992 Dec
1994 Aug
1998 Dec
1986 Jun
1992 Apr
1996 Dec
1994 Dec
1988 Feb
1993 Jun
1978 Oct
1978 Oct



Acronym

ESIS
ESLAB
ESO
ESR
ESRO
EST
ESTEC
ET
ETI
ETOL
EUV
EUVE
EVLA

EW

FUSE
FWHM

Acronyms found in The Observatory, Volumes 91—120

Meaning

Enhanced Student Information System
European Space Research Laboratory
European Southern Observatory
EISCAT Svalbard Radar

European Space Research Organization
Eastern Standard Time

European Space Research and Technology Centre
Ephemeris time

Extra-terrestrial intelligence

European Test and Operating Language
Extreme ultraviolet

Extreme Ultra-Violet Explorer
Enhanced Very Large Array

European VLBI Network

Equivalent width

European X-ray Observatory

EXOSAT source

European X-ray Observatory Satellite
European Retrievable Carrier mission

(=FAME) Full-sky Astrometric Mapping Explorer
Fundagao de Amparo a Pesquisa do Estado de Sao Paulo
Fund for Astrophysical Research

Fundamental Astronomy by Space Techniques (consortium)
Five-hundred-metre Aperture Spherical Telescope
Federal Bureau of Investigation (US)

Framework Convention on Climate Change

Five College Radio Astronomy Observatory
Free-orbit Experiment with Laser-Interferometry X-rays
Fine Error Sensor (on IUE)

Field-effect transistor

Fast Fourier transform

Fine Guidance System (on HST)

First ISLSCP Field Experiment

Data reduction system (not acronym)

Fabry-Perot Infrared Grating Spectrometer (on AA4A7)
First ionization potential

Far infrared

Far Infrared Absolute Spectrophotometer

Far Infrared Spectrograph

Far Infrared and Submillimetre Telescope

Flexible Image Transport System

Florida International University

Fundamental Katalog 4

Fundamental Katalog 5

Fibre-Linked Array Image Reformatter (on UKST)
Flexible learning approach to physics
Friedman-Lemaitre-Robertson-Walker model
Fornax-Leo-Sculptor

Frequency modulation

Fibre Multi-Object Spectrograph

Faint-object camera

Faint-object red spectrograph

Faint-object spectrograph

Faint Object Spectroscopic Camera (Wise Obs.)
Fanaroff & Riley

Federal Republic of Germany

Fellow of the Royal Society

Former Soviet Union

Faulkes Telescope

Flux-transfer event

Faster-than-light

Far Ultraviolet Spectroscopic Explorer

Full width at half maximum
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First appearance

1996 Oct
1987 Feb
1971 Jun
1998 Aug
1972 Jun
1991 Oct
1983 Apr
1979 Jun
1993 Dec
1997 Apr
1974 Jun
1991 Feb
2000 Dec
1988 Jun
1991 Oct
1974 Dec
1986 Feb
1974 Dec
1996 Aug

1998 Oct
1973 Oct
1988 Oct
1988 Dec
1998 Oct
1979 Apr
1996 Apr
1984 Jun
2000 Jun
1985 Jun
1973 Feb
1998 Jun
1997 Apr
1995 Oct
1989 Aug
1987 Dec
1995 Jun
1995 Aug
1995 Aug
1995 Aug
1997 Feb
1998 Aug
1998 Oct
1971 Feb
1974 Dec
1991 Aug
1998 Dec
1985 Oct
1982 Oct
1991 Apr
2000 Dec
1993 Aug
1987 Dec
1990 Jun
1999 Apr
1996 Aug
1976 Jun
1972 Feb
1998 Aug
1999 Aug
1991 Dec
1999 Apr
1990 Jun
1975 Oct



170

Acronym

GAD
GAIA
GALAXY

GALLEX
GB(S)
GBFC
GBHC
GBP

GC
GCM
GCMS
GCR
GCSE
GCVS
GD

GDR
GEC
GEMS
GEO
GEODSS
GEOS
GEOS
GGD

GGS
GHRIL
GHRS
GIFS

GL
GLONASS
GMAT
GMC
GMOS
GMRT
GMT
GNAT
GNP
GOES
GOLF
GOME
GONG
GPO
GPS
GR
GRAPE
GRASP
GRB
GRO
GRP
GRS
GS
GSC
GSC
GSFC
GTS
GUT
GWU

The Observatory

Meaning

Geocentric axial dipole

Global Astrometric Interferometer for Astrophysics
General-purpose Automatic Luminosity And X-Y
(measuring machine)

Gallium Experiment (neutrino detector)
Gamma-ray burst source

Ground-Based Facilities Committee

Galactic black-hole candidate

Ground-Based Plan

General Catalogue

General circulation model

Gas Chromatograph Mass Spectrometer (on Huygens)
Galactic cosmic rays

General Certificate of Secondary Education
General Catalogue of Variable Stars

Giclas Dwarf survey

German Democratic Republic

General Electric Corporation

Glassy with embedded metal and sulphides
Geosynchronous Earth Orbit

Ground-based Electro-Optic Deep Space Surveillance
Geodynamics Experimental Ocean Satellite
Groupe Européen d’Observation Stellaire
Gyulbudaghian, Glushkov & Denisyuk catalogue
of HH objects (Ap¥, 224, L137, 1978)

Global Geospace Science

Ground-based High Resolution Imaging Laboratory (on WHT)

Goddard High-Resolution Spectrograph
Geomagnetic Information and Forecast Service
Global Information on Gravity Over Land and Ocean
Geomagnetic Information Node

Gas Imaging Spectrometer

Gas Imaging Spectrometer 2 (on ASCA)
Geophysical Journal International

Gun-laying radar

Geophysics Lab survey of infrared stellar sources
Global Navigation Satellite System

Greenwich Mean Astronomical Time

Giant molecular cloud

Gemini Multiple-Object Spectrograph

Giant Metre-Wavelength Radio Telescope
Greenwich Mean Time

Global Network of Automatic Telescopes

Gross national product

Geostationary Operational Environment Satellites
Global Oscillations at Low Frequencies

Global Ozone Monitoring Experiment

Global Oscillations Network Group

General Post Office

Global Positioning System

General Relativity

Gravity Pipe (computer system)

Gamma-Ray Astronomy with Spectroscopy and Positioning
Gamma-ray burster

Gamma Ray Observatory

Glass-reinforced plastic

Great Red Spot (Jupiter)

Gas Scintillation (proportional counter, on EXOSAT)
Gemini Science Committee

Guide Star Catalogue

Goddard Space Flight Center

Greenwich Time Service

Grand unified theory

George Washington University

First appearance

1995 Dec
1998 Aug
1971 Oct

1992 Dec
1988 Apr
1997 Oct
1998 Dec
2000 Dec
1973 Apr
1995 Oct
1999 Feb
1971 Oct
1991 Feb
1974 Apr
1996 Feb
1984 Feb
1983 Oct
1997 Apr
1999 Apr
1983 Oct
1974 Dec
1989 Dec
1986 Jun

1996 Jun
1993 Feb
1993 Aug
1991 Aug
1993 Apr
1994 Aug
1998 Dec
1996 Aug
1997 Jun
1986 Aug
1996 Feb
1994 Oct
1990 Dec
1981 Jun
1995 Dec
1990

1984 Oct
2000 Oct
1992 Feb
1991 Aug
1996 Dec
1997 Aug
1994 Oct
1974 Jun
1994 Oct
1975 Apr
1997 Apr
1990 Jun
2000 Dec
1983 Aug
1989 Oct
1976 Feb
1986 Feb
1995 Dec
1996 Jun
1992 Aug
1971 Aug
1985 Jun
1998 Oct



Acronym

GX

HIPPARCOS
HIRes
HIRES
HISS
H]D
HMJD
HMNAO
HMS
HMSO
HMXB
HOM

Acronyms found in The Observatory, Volumes 91—120

Meaning
Galactic X-ray source

Hydrogenated amorphous carbon
Harvard Announcement Card

Highly Advanced Laboratory for Communications and Astronomy

Heterodyne Array Receiver Programme
Huygens Atmospheric Structure Instrument
Horizontal branch

Hickson Compact Group (4p¥, 255, 382, 1982)
Hierarchical clustering and merging

Henry Draper (catalogue) and Extension
Hubble Deep Field

Hot dark matter

High-Energy Astrophysical Observatory — A
High-Energy Astrophysical Observatory — B
High Energy Astrophysics Science Archive Research Center
Higher Education Funding Council for England
High Energy Gamma Ray Astronomy (experiment)
Higher-education institute

High Earth orbit

High-Energy Stereoscopic System

High-Energy Transient Explorer

High Energy X-ray Timing Experiment
Hydrofluorocarbon

Hubble Flanking Fields

High Frequency Instrument (on Planck)
Herbig-Haro (objects)

Herzberg Institute of Astrophysics

Hipparcos Input Catalogue

Heterodyne Instrument for FIRST

Hipparcos Catalogue

High Precision Parallax Collecting Satellite
High-resolution (data from IRAS)

High Resolution Echelle Spectrometer (for Keck)
Hi-Speed Scanner

Heliocentric Julian Date

Heliocentric Modified Julian Date

Her Majesty’s Nautical Almanac Office

Her (His) Majesty’s Ship

Her Majesty’s Stationery Office

High-mass X-ray binary

Hectometre-wave radiation

Hewlett Packard

Half-power band width

High-pressure sodium (lamp)

Harvard Revised (catalogue of bright stars)
Hertzsprung-Russell (diagram)

His (Her) Royal Highness

High-Resolution Imager (on Einstein)

High Resolution Microwave Survey

High Resolution Optical Spectrometers/Spectrograph
High Resolution Telescope and Spectrograph
Hubble Space Telescope

HyperText Markup Language

Hopkins Ultraviolet Telescope

Harvard Variable

High-velocity cloud

Hard X-ray Imaging Spectrometer (on SMM)
Hard X-ray Telescope (on Yohkoh)

Humason & Zwicky faint blue stars (Ap¥, 105, 85, 1947)

Instituto Astrofisica de Canarias
International Association of Geodesy
International Association for Geomagnetism and Aeronomy

171

First appearance
1972 Dec

1984 Jun

1987 Dec
1998 Jun

2000 Dec
1999 Feb
1978 Feb
1995 Aug
2000 Apr
1971 Feb
1999 Jun

1996 Jun

1974 Dec
1977 Jun

1996 Oct
2000 Apr
1998 Dec
1992 Dec
1997 Oct
1999 Jun

1992 Dec
1998 Oct
1996 Jun

2000 Jun

2000 Oct
1981 Dec
2000 Dec
1993 Aug
2000 Oct
2000 Jun

1981 Oct
1998 Jun

1999 Oct
1999 Oct
1974 Apr
1995 Feb
1972 Apr
1989 Jun

1974 Jun

1995 Aug
1995 Apr
1976 Dec
1991 Apr
1997 Aug
1971 Feb
1979 Aug
1985 Apr
1980 Apr
1995 Jun

1995 Oct
1986 Apr
1988 Jun

1998 Aug
1994 Aug
1971 Jun

2000 Apr
1982 Aug
1993 Jun

1976 Aug

1992 Feb
1982 Aug
1987 Jun
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Acronym

ICRS
ICST(M)
ICSU
IDA
IDL
IDP
IDS
IDS
IDSA
IDSCS
IDT
IEEE
IERS
IES
IfA
IFS
IGM
IGPP
IGRF
IGS
IGY
IHW
IIDS
IKI
ILE

INTEGRAL
INTELSAT
IoA

I0P

I0PP

10S

I0TA

IPAC

IPC

IPCC

IPCS

IPG

IPHIR
IPIPS

The Observatory

Meaning

International Amateur-Professional Photoelectric Photometry
International Atomic Time

International Astronomical Union

International Business Machines

Ion Beam Spectrometer (on Cassini)

Index Catalogue

International Cometary Explorer

Tonization correction factor

International Computers Limited

Intracluster medium

International Commission for Optics

International Celestial Reference System

Imperial College of Science and Technology (and Medicine)
International Council of Scientific Unions
International Dark Sky Association

Interactive Data Language

Interplanetary dust particle

Index Catalogue of Double Stars (USNO)
Image-dissector scanner

International Dark Sky Association

Initial Defense Satellite Communications System
Image-dissector tube

Institute of Electrical and Electronics Engineers
International Earth Rotation Service

Imaging Electron Sensor

Institute for Astronomy (Edinburgh)

Integral field spectroscopy

Intergalactic medium/matter

Institute of Geophysics & Planetary Physics (San Diego)
International Geomagnetic Reference Field
Institute of Geological Sciences

International Geophysical Year

International Halley Watch

Intensified image-dissector scanner

Soviet Space Research Institute

Institution of Lighting Engineers (UK)

Imager for Magnetopause-to-Aurora Global Exploration
Integrated Missile Early Warning Satellites

Initial mass function

Interplanetary magnetic field

Imager for Mars Pathfinder

International Magnetospheric Study

Ion Mass Spectrometer (on Cassini)

Institut National d’Astronomie et de Geophysique (France)
Input Catalogue Consortium (for Hipparcos)

IUE Newly-Extracted Spectra

National Institute for Nuclear Physics (Italy)

Isaac Newton Group

Isaac Newton Group Red Imaging Device

Isaac Newton Telescope

International Gamma-Ray Astrophysical Laboratory
International Telecommunications Satellite

Institute of Astronomy (Cambridge)

Institute of Physics

Institute of Physics Publishing

Institute of Oceanographic Sciences

International Occultation Timing Association
Infrared Processing and Analysis Center

Imaging Proportional Counter (on Einstein)
Intergovernmental Panel on Climate Change

Image Photon Counting System

Institut de Physique du Globe de Paris

Internal Planetary Helioseismology by Irradiance measurements
Interplanetary Image Processing System

First appearance

1982 Dec
1974 Aug
1971 Feb
1974 Aug
1999 Feb
1971 Apr
1986 Apr
1979 Dec
1990 Jun
1991 Apr
1991 Oct
1997 Aug
1982 Jun
1987 Jun
1997 Feb
1994 Dec
1999 Dec
1977 Oct
2000 Apr
1997 Aug
1986 Apr
1988 Dec
1996 Oct
1997 Oct
1996 Jun
1998 Jun
2000 Feb
1984 Dec
1999 Feb
1991 Aug
1978 Jun
1978 Jun
1984 Dec
1985 Aug
1997 Feb
1997 Feb
1998 Jun
1986 Apr
1977 Oct
1986 Apr
1997 Jun
1978 Jun
1999 Feb
1973 Dec
1993 Aug
2000 Apr
1993 Oct
1994 Jun
1999 Aug
1971 Oct
1990 Jun
1974 Oct
1980 Oct
1993 Jun
1997 Oct
1978 Jun
1989 Dec
1993 Feb
1980 Apr
1996 Apr
1977 Jun
1996 Oct
1994 Jun
1981 Jun



Acronym

IPM
IPP
IPS
1QSY
IRAF
IRAM
IRAS

ISM

ISO

I1SO

1SO
ISOCAM
ISOGAL
ISOPHOT
ISP

ISR

1SS

ISS

ISSI
ISTP
ITF

ITS

Acronyms found in The Observatory, Volumes 91—120

Meaning

Interplanetary medium

International Planetary Patrol

Interplanetary scintillation

International Quiet Sun Years

Image Reduction and Analysis Facility

Institut de Radioastronomie Millimétrique
InfraRed Astronomical Satellite

Infra-red catalogue (Two-micron sky survey)
InfraRed Camera (on UKIRT)

Institute of Radio Engineers

Instrumental response function

Infrared Flux Collector (Tenerife)

International Research on the Inside of the Sun
Infrared Imaging Spectrometer

Ion Release Module

The Iron Project (not acronym)

Infrared Photometer-Spectrometer

Infrared to radio flux ratio

Infrared Source

Infrared triplet (Ca 1)

InfraRed Telescope Facility

InfraRed Telescope in Space

International Standard Book Number
Integrated Services Digital Network
International Sun-Earth Explorer
Intermediate-dispersion Spectroscopic and Imaging System
International Satellite Land Surface Climatology Project
Interstellar medium

Infrared Space Observatory

International Standards Organization (film speed rating)
International Standards Organization

ISO Camera

7-15 micron ISOCAM survey

ISO Photometer (see PHT)

Interstellar polarization

Incoherent scatter radar

Imaging Science Subsystem (on Cassini)
International Space Station

International Space Science Institute
International Solar Terrestrial Programme
Intensity-transfer function

Image-tube spectrograph

Technology company (?)

International Telecommunications Union
International Ultraviolet Explorer

IUE Data Reduction software

International Union of Geophysics and Geodesy
International Union for the History and Philosophy of Science
International VLBI Satellite

Joint Astronomy Centre (Hilo)
Thermochemical data tables (NIST)

Joint Academic Network

James Clerk Maxwell Telescope

Julian Date

Joint European Amateur Photometer

Joint European Telescope for X-ray Astronomy
Joint Infrastructure Fund

Joint Institute for Laboratory Astrophysics (US)
Joint Institute for VLBI in Europe

Jacobus Kapteyn Telescope

Joint Organisation for Solar Observations

Joint Permanent Eclipse Committee (of RS & RAS)
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First appearance

1991 Dec
1976 Feb
1997 Aug
1987 Jun
1989 Aug
1991 Dec
1978 Apr
1972 Apr
1989 Apr
1998 Aug
1987 Aug
1981 Aug
1996 Apr
2000 Apr
1985 Jun
1998 Apr
1994 Oct
1998 Dec
1973 Oct
1996 Aug
1986 Jun
1999 Feb
1992 Feb
1996 Dec
1981 Dec
1990 Jun
1995 Oct
1984 Apr
1988 Aug
1988 Dec
1998 Aug
1994 Dec
1998 Apr
2000 Apr
1996 Apr
1998 Aug
1999 Feb
2000 Apr
1997 Aug
1996 Jun
1987 Aug
1989 Dec
1973 Aug
1993 Aug
1974 Dec
1991 Aug
1992 Dec
1975 Feb
1990 Jun

1995 Dec
1995 Dec
1985 Aug
1988 Jun
1974 Apr
1995 Apr
1989 Apr
2000 Apr
1971 Oct
1997 Oct
1986 Apr
1998 Oct
1979 Aug

Joint Photographic Experts Group (and their standard image format) 1998 Aug



174

Acronym

KPNO

KRISP

LMSA

LOSVD

LPS
LRL
LRS
LSA

The Observatory

Meaning

Jet Propulsion Laboratory (Pasadena)

Johnson Space Center

Joint Steering Committee (La Palma)

Jodrell-VLA Astrometric Survey
Jeffreys-Wentzel-Kramers-Brillouin (wave propagation)

Cretaceous/Tertiary

Kolmogorov-Arnold-Moser (theorem for chaos)

Kuiper Airborne Observatory

Kilometre Array Radio Synthesis Telescope

Kuiper Belt object

Knight Commander of the (Order of the) Bath
Kleinman-Low (nebula)

Kilometre-wave radiation (prefix b-broad, n-narrow)

Kitt Peak, Downes cat. of white dwarfs (Ap¥S, 61, 569, 1986)
Kitt Peak National Observatory

Potassium, rare-earth elements, phosphorus (describes lunar soils)
Kenya Rift International Seismic Project

Large-area proportional-counter array (on Astro-C = Ginga)
Lunar Atmospheric Composition Experiment (on Apollo)
Lovers of active galaxies

Laser Geodynamics Satellite

Large Sky Area Multi-Object Fiber Spectroscopic Telescope
Large Astronomical Satellite

Large Angle Spectrometric Coronagraph
Luminous blue variable

Limb-darkened disc

Long Duration Exposure Facility

Luyten Double Star catalogue

Low-dispersion survey spectrograph

Low energy (on EXOSAT)

Light-emitting diode

Lyon-Meudon extragalactic database
Low-Earth-Orbit telecommunications satellite
Large Electron—Positron Collider

Luminosity Function (lists by McCluskey ez al.)
Luyten ‘Five Tenths’ catalogue (u > 0".5 per year)
Local Group

Little Green Men (first pulsar catalogue)

Large Hadron Collider

Luyten Half-Second catalogue (u > 0".5 per year)
Local interstellar cloud

Laser Interferometer Gravitational-wave Observatory
Lincoln Near Earth Asteroid Research
Low-ionization nuclear emission-line region
Large InfraRed Telescope in Space

Laser Interferometer Space Antenna

Local interstellar medium

Liverpool John Moores University

Large Millimetre Array

Large Magellanic Cloud

Low-mass object

London Mathematical Society

Large Millimetre and Submillimetre Array

Local Mean Time

Low-mass X-ray binary

Large Optical Array

Line-of-sight velocity distribution

Lunar and Planetary Laboratory

Low-pressure sodium (lamp)

Lawrence Radiation Laboratory (Livermore)
Low-Resolution Spectrometer (on ISO)

Large Southern Array

First appearance

1978 Jun
1977 Feb
1996 Jun
1997 Aug
1984 Jun

1997 Feb
2000 Oct
1989 Dec
1998 Oct
2000 Oct
2000 Feb
1975 Oct
1995 Apr
1987 Apr
1977 Feb
1983 Aug
1993 Oct

1987 Apr
1983 Aug
1990 Apr
1994 Oct
1998 Feb
1978 Oct
1996 Dec
1991 Feb
1996 Aug
1991 Jun

1984 Apr
1985 Aug
1986 Feb
1989 Oct
1995 Dec
1999 Apr
1992 Jun

1976 Feb
1990 Aug
1995 Oct
1989 Dec
1995 Dec
2000 Dec
1994 Dec
1996 Aug
1998 Aug
1997 Feb
1978 Apr
1994 Oct
1992 Oct
1996 Dec
1998 Dec
1971 Jun

1994 Dec
1994 Aug
1998 Dec
1981 Feb
1989 Aug
1998 Dec
2000 Apr
1992 Aug
1997 Aug
1975 Jun

1995 Feb
1998 Dec



Acronym

LSBG
LSD
LSE
LSI
LSI
LSR
LSS
LSS
LST
LT
LT
LT
LTE
LTP

Acronyms found in The Observatory, Volumes 91—120

Meaning

Low-surface-brightness galaxy
Lysergic acid diethylamide
Luminous Stars Catalogue Extension
Large-scale integrated circuit
Luminous Stars Catalogue I

Local standard of rest

Luminous Southern Star Catalogue (Stephenson & Sanduleak)
Last scattering surface

Large Space Telescope

Liverpool Telescope

Large Radio Telescope (China)
Lovell Telescope

Local thermodynamic equilibrium
Large Telescope Panel

Last thermal pulse

Long Term Science Review

Luyten “Two-Tenths’ catalogue of proper motions (u > 0".18 per year)

Large Telescope Users Panel

Long wavelength

Long Wavelength Prime (Redundant) camera (on IUE)
Long Wavelength Spectrometer (on ISO)

Master of Arts

Massive astronomical compact halo object

Multianode microchannel array

Micro Abrasion Foil Package

Microwave Anisotropy Probe

Model Atmospheres with Radiation and Convection Scheme
Multi-Aperture Real-Time Image Normalization Instrument
Microwave Anisotropy Telescope

Million accounting units (ESA)

Millimeter Anisotropy Experiment Imaging Array
Member of the (Order of the) British Empire

Microwave background radiation

MIT X-ray burst source

Magnetic cataclysmic variable

Morgan, Code & Whitford catalogue (Ap¥S, 2, 41, 1955)
Michelson Doppler Imager

Mixed dark matter

Medium-deep survey (on HST)

Medium energy (on EXOSAT)

Maximum-entropy method

Micro-electro-mechanical systems

Medium-Earth-Orbit telecoms satellite

Monitor Earth Rotation and Intercompare Techniques
Multi-Element Radio Linked Interferometer Network
Magnetohydrodynamics

Mid-infrared spectrometer and imager (not acronym)
Missile Detection and Alarm System (US satellite)
Munich Image Data Analysis System

Matter-wave Interferometric Gravitational-wave Observatory
VAX station display system

Millimetre Interferometer (CMB experiment)
Magnetosphere Ionosphere and Solar-Terrestrial (physics)
Massachusetts Institute of Technology

Modified Julian Day

Mount John University Observatory (New Zealand)
Morgan Keenan (Kellman) (classification system)

SI system of units (Metre, Kilogramme, Second, Ampere)
Morgan, Kayser & White galaxy cat. (Ap¥, 199, 545, 1975)
Millimetre Array

Mean-motion resonance

Multi(ple)-Mirror Telescope

Multi-Media Extension (for computers)
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First appearance

1994 Aug
1992 Apr
1998 Feb
1972 Aug
1995 Dec
1981 Aug
1988 Jun
2000 Oct
1974 Oct
1996 Dec
1998 Oct
2000 Dec
1971 Oct
1991 Feb
1999 Apr
2000 Dec
1986 Dec
1973 Apr
1991 Oct
1984 Feb
1996 Dec

1999 Aug
1994 Aug
1984 Aug
1991 Jun
1996 Dec
1998 Aug
1994 Aug
2000 Aug
1997 Feb
2000 Aug
2000 Dec
1996 Dec
1994 Dec
1999 Dec
1973 Feb
1996 Dec
1997 Dec
1993 Aug
1986 Feb
1980 Apr
1999 Apr
1999 Apr
1980 Aug
1982 Aug
1975 Aug
2000 Dec
1986 Apr
1989 Aug
1996 Aug
1990 Jun
2000 Aug
1981 Apr
1971 Jun
1975 Feb
1992 Aug
1971 Feb
1991 Feb
1985 Dec
1998 Dec
2000 Apr
1981 Oct
1997 Dec
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Acronym

MOP
MORO
MOSAIC
MOSFET
MOST
MOU

MP

MP

MVS
MWO

MXRP

The Observatory

Meaning

Microwave Observing Project (SETT)

Moon Orbiting Observatory

Camera (on WHT) (not acronym)

Metal oxide semiconductor field-effect transistor
Molonglo Observatory Synthesis Telescope
Memorandum of understanding

Member of Parliament

Modular Photometer

Monitor Proportional Counter (on Einstein)

Minor Planet Center

MPE instrument (on ROSAT)

Max Planck Institute for Extraterrestrial Physics

Max Planck Institute (Germany)

Max Planck Institut fiir Astronomie

Max Planck Institut fiir Aeronomie

Max Planck Institut fiir Radioastronomie

Max Planck Institut fiir Kernphysik

Mullard Radio Astronomy Observatory

Molonglo Reference Catalogue of radio sources

Medical Research Council

Main sequence

Microsoft Disk Operating System

Millennium Star Atlas

Atomic time signal from Rugby

Mills, Slee & Hill catalogue

(Aust J Phys, 11, 360, 1958; 13, 676, 1960; 14, 497, 1961)
Medium-scale integrated circuit

Millisecond pulsar

Mullard Space Science Laboratory

Mount Stromlo & Siding Spring Observatory
Mesosphere, stratosphere, and troposphere (radar)
Minimal spanning tree

Mikheyev-Smirnov-Wolfenstein (model for neutrino oscillations)
Midcourse Space Experiment

Magnetotelluric

Modulation-transfer function

Multi-Telescope Radio-Linked Interferometer (Jodrell Bank)
Multi-Purpose Sensors for Surface and Sub-Surface Science
(on Rosetta)

Mixed-variable symplectic

Microwave background radiation

Mount Wilson Observatory

MIT/OSO7 catalogue of X-ray sources (Ap¥S, 39, 573, 1979)
A VLSI chip (on Cluster)

Nuclear Astrophysics Explorer

Numerical Algorithms Group

National Astronomy Meeting

Nautical Almanac Office (see also HMNAO)
Nasmyth Adaptive Optics for Multi-Purpose Instrumentation
(on WHT)

National Academy of Sciences (US)

National Aeronautics and Space Administration (US)
North Atlantic Treaty Organization

National Broadcasting Corporation

National Bureau of Standards (US)

Nangay Decametre Array

Northern Data Analysis Consortium

Near-Earth asteroid

Northern Examinations and Assessment Board
Near-Earth Asteroid Tracking

NASA Extragalactic Database

Narrow emission-line galaxies

First appearance

1992 Aug
1997 Feb
2000 Dec
1983 Oct
1991 Apr
2000 Dec
1986 Aug
2000 Feb
1996 Aug
1999 Oct
1988 Jun
1996 Dec
1979 Aug
1992 Dec
2000 Jun
1991 Apr
1999 Apr
1971 Oct
1991 Apr
1998 Oct
1995 Aug
1989 Oct
1999 Apr
1983 Jun
1972 Aug

1972 Aug
2000 Apr
1972 Dec
1998 Feb
1989 Dec
1997 Dec
1990 Jun
2000 Jun
2000 Jun
1979 Jun
1981 Apr
1999 Feb

2000 Apr
1989 Apr
2000 Oct
1976 Aug
1996 Jun

1990 Jun
1993 Aug
1992 Dec
1999 Aug
2000 Apr

1997 Jun
1972 Apr
1972 Aug
1995 Oct
1971 Dec
1996 Aug
1988 Dec
1999 Oct
1997 Feb
1998 Aug
1995 Feb
1998 Dec



Acronym

NELPAG
NEO
NERC
NFRA
NGC

Acronyms found in The Observatory, Volumes 91—120

Meaning

New England Light Pollution Advisory Group
Near-Earth object

Natural Environment Research Council

Netherlands Foundation for Research in Astronomy
New General Catalogue

Natural Guide Star system (on Gemini)

Next Generation Space Telescope

Natural History Museum

Northern Hemisphere Observatory

Near Infrared Camera (on HST)

Near-Infrared Camera and Multi-Object Spectrograph (on HST)
Satellite name (not acronym)

Navy Ionospheric Monitoring System

Near Infrared Mapping Spectrometer (on Galileo)
Normal Incidence Spectrometer (on SOHO CDS)
National Institute for Standards and Technology (US)
Normal Incidence X-ray Telescope

Niss, Jorgensen & Laustsen (for m Cen) (A&A4S, 32, 387, 1978)
Narrow-line Seyfert

Non-local thermodynamic equilibrium
Narrow-emission-line X-ray luminous galaxies
Neugebauer-Martz-Leighton catalogue of IR sources
National Maritime Museum (UK)

National Optical Astronomy Observatories (US)
Norwegian seismic research foundation

Nordic Optical Telescope

NRAO pulsar

Navy Prototype Optical Interferometer

Night-sky photometer

National Radio Astronomy Laboratory (UK)
National Radio Astronomy Observatory (US)
National Research Council (Canada)

National Resources Defense Council (US)

Naval Research Laboratory (US)

Natural remanent magnetization

National Radiological Protection Board (UK)
National Scientific Balloon Facility (US)

National Science and Engineering Research Council (Canada)
National Science Foundation (US)

Near-stellar image

Newly Suspected Variable

New South Wales

Non-sterile zone

New Technology Telescope

National Undergraduate Research Observatory (US)
Newman, Tamburino & Unti metric (¥ Math. Phys, 4, 915, 1963)
NRAO VLA Sky Survey

New York Astronomical Consortium

New Zealand Standard Time

Orbiting Astronomical Observatory — C (Copernicus)
Ocean Acoustics & Seismic Exploration Synthesis
Optical Adaptive System for Imaging Spectroscopy
On-board computer

Order of the British Empire

Observatoire Cote d’Azur

Observatories of the Carnegie Institution of Washington
Ordinary differential equation

Organization for Economic Cooperation and Development
Oxford English Dictionary

Optical Gravitational Lensing Experiment

Orbiting Geophysical Observatory

Observatoire de Haute-Provence
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First appearance

1997 Aug
1999 Oct
1974 Dec
1995 Aug
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1995 Dec
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1999 Dec
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1995 Feb
1998 Jun
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1999 Aug
1994 Jun
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2000 Oct
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1989 Jun
1996 Aug
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1996 Feb
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1974 Dec
1988 Jun
1999 Jun
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1973 Oct
1998 Dec
1982 Dec
1992 Dec
1972 Aug
1979 Aug
1989 Apr
1972 Dec
1991 Jun
1993 Oct
2000 Oct
1982 Aug
1974 Jun
1994 Jun
1991 Jun
1991 Aug
1996 Dec
1981 Oct
1996 Dec
1999 Aug
1998 Dec
1993 Aug
1973 Feb

1974 Feb
1998 Oct
2000 Dec
1997 Aug
1976 Oct
1999 Oct
1997 Dec
1995 Oct
1994 Aug
1981 Aug
1994 Dec
1971 Apr
1975 Oct
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Acronym

OIM
&)

OMC
ONS
OP
OPAL
ORAC
(O]
0so
OSSE
OST
OTAC
OTF
ouP
ovv
OWL

PA

PACC
PACS
PAH
PASSCAL

PATT
PBFD
PBL
PC
PCA
PCA
PCO
PD
PDF
PDF
PDM
PDR

The Observatory

Meaning

A PPARC review team (?)

Ohio survey of North Galactic Polar Region
(A7, 72, 536, 1967; 80, 759, 1975)

Orion Molecular Cloud

0Old, isolated neutron stars

Opacity Project

An opacity project at Livermore Lab.
Observatory Reduction and Acquisition Control
Ordnance Survey

Orbiting Solar Observatory

Oriented Scintillation Spectrometer Experiment
Office of Science and Technology

Observation Time Allocation Committee (for ISO)
Optical transfer function

Oxford University Press

Optically violent variable

Overwhelmingly Large Telescope

Position angle

Professional-Amateur Co-ordinating Committee
Photometer Array Camera and Spectrometer
Polycyclic aromatic hydrocarbon

Program for the Array Seismic Studies of the Continental
Lithosphere

Panel for the Allocation of Telescope Time
Poisson-Boltzmann-Fermi-Dirac equation
Planetary boundary layer

Personal computer

Photon-counting array

Principal component analysis

Polar Cap Observatory

Potsdam Durchmusterung

Probability distribution function

Portable Document Format

Phase dispersion minimization
Photon-dominated region

Post-doctoral research assistant

Photometric Data Systems

Power density spectrum

Photoelectric photometry

Poly Ethalon Pressure Swept Interferometric Optical Spectrometer
Prime Focus Universal Extragalactic Instrument
Palomar Green survey

Potentially hazardous asteroid
Palomar-Haro-Luyten cat. of blue stellar objects
Photopolarimeter (on ISO)

Principal investigator

Panel on Instrumentation for Large Optical Telescopes
PPARC Industrial Programme Support Scheme
Parkes (radio source catalogue)
Period-luminosity relationship
Period-luminosity—amplitude relationship
Probing Lensing Anomalies Network
Period-luminosity—colour relationship

Pre-main sequence

Polar mesospheric summer echoes
Photomultiplier tube

Planetary nebula

Precision Optical Interferometry in Space
Magnetosphere research satellite (not acronym)
Polyoxymethylene

Palomar Observatory Sky Survey

Proton-proton fusion reaction

Particle Physics and Astronomy Research Council

First appearance

1995 Dec
1973 Aug

1975 Oct
1995 Dec
1992 Jun
1992 Jun
2000 Apr
1971 Aug
1975 Aug
1994 Feb
1995 Dec
1996 Dec
1972 Dec
1991 Jun
1975 Aug
2000 Dec

1991 Aug
1989 Feb
2000 Oct
1987 Aug
1996 Jun

1977 Jun
1999 Aug
1989 Aug
1986 Aug
1990 Dec
1997 Aug
1998 Aug
1984 Apr
1993 Apr
1999 Feb
1989 Jun
1993 Aug
1988 Jun
1976 Jun
1997 Oct
1992 Aug
1972 Oct
1983 Oct
1986 Apr
1999 Oct
1971 Dec
1996 Dec
1981 Apr
1971 Jun
1995 Dec
1971 Dec
1988 Aug
1987 Jun
1999 Oct
1987 Jun
1996 Feb
1997 Dec
1995 Apr
1992 Aug
1991 Feb
1998 Jun
1993 Aug
1971 Dec
1995 Dec
1994 Aug



Acronym

Acronyms found in The Observatory, Volumes 91—120

Meaning

Position and Proper Motion catalogue
Parameterized Post-Newtonian formalism
Planetary Radio Astronomy experiment (on Voyager)
Partial re-distribution

Preliminary Reference Earth Model

Probing the Rotation and Interior of Stars:
Microvariability and Activity

Public relations officer

Particles, Space and Astronomy Board

IRAS Point Source Catalogue (complete z sample)
Point-spread function

Position Sensitive Proportional Counter (on XRT)
Parkes Selected Region (radio source catalogue)
Packet switched services

Palomar Sky Survey

Projected symmetric and trace-free (tensor method)
Polytetrafluoroethylene

Public understanding of science (and technology)
Poly-vinyl chloride

Pioneer Venus Orbiter

Photographic Zenith Tube

QMC, Cambridge, Oxford, Durham survey
QMW, Durham, Oxford and Toronto survey team
Quantum efficiency

Quantum electrodynamics

Quantum field theory

Queen Mary (and Westfield) College (University of London)
Quasi-periodic oscillation

Quasi-stellar object

Quasi-steady-state cosmology

Quabbin Array (mm-wave array receiver)

Quasar Satellite

Queen’s University, Belfast

Right ascension

Royal Aircraft Establishment

Royal Air Force

Rutherford Appleton Laboratory
Random-access memory

Royal Astronomical Society

Royal Astronomical Society of Canada

Radio Astronomical Telescope Academy Nauk
Radio Corporation of America

R Coronae Borealis star

Rodgers, Campbell & Whiteoak catalogue of Ho emission
(MNRAS, 121, 103, 1960)

ROSAT EUV source (MNRAS, 260, 77, 1993)
Optics divison of French company SAGEM
Royal Fine Arts Commission

Royal Greenwich Observatory

Right-hand side

Research Institute on Anomalous Phenomena (Ukraine)
ROSAT International X-ray/Optical Survey
Rotation measure

Rotation Modulation Collimator (on Ariel V)
Revised Multiplet Table

Royal Navy

Ribonucleic acid

Red nebulous object catalogue (4%, 85, 29, 1980)
Royal Observatory Annals

Royal Observatory Edinburgh

Royal Observatory Greenwich

Read-only memory
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First appearance

1989 Dec
1997 Dec
1995 Apr
1993 Feb
1991 Dec
1993 Feb

1991 Dec
1994 Oct
1998 Jun
1979 Jun
1991 Dec
1972 Aug
1985 Aug
1990 Apr
1994 Dec
1989 Oct
1995 Dec
1989 Oct
1985 Oct
1971 Aug

1994 Aug
1992 Jun
1982 Apr
1997 Jun
1997 Dec
1973 Oct
1987 Apr
1971 Feb
2000 Dec
1995 Dec
1990 Jun
1996 Oct

1971 Feb
1978 Oct
1988 Apr
1982 Aug
1989 Oct
1971 Feb
1990 Dec
1994 Oct
1973 Feb
1989 Jun
1974 Feb

1994 Oct
1995 Dec
1999 Aug
1971 Oct
1988 Oct
1994 Aug
1996 Dec
1992 Jun
1976 Apr
1971 Jun
1974 Jun
1990 Feb
1986 Jun
1989 Jun
1973 Apr
2000 Apr
1992 Jun
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Acronym

ROSAT

SCOPE

SEI
SERC
SERTS
SETI
SETT
SFH
SFSU
SGC
SGD
SGP

SI

SID
SIGMA
SIM
SIMBAD

SIPRI
SIRM

The Observatory

Meaning

Rontgen Satellit

Review of Time Allocation panel

A Russian multi-spacecraft mission
Reticon Photon Counting System
Reduced proper motion

Radio and Plasma Wave Science (on Cassini)
Readout quantum efficiency

Radar Research Establishment (Malvern)
Royal Research Ship

Royal Society

Red supergiant

Reversible Transit Circle

Radial velocity

Rossi X-ray Timing Explorer

Search for Alien Artifacts on the Moon

South African Astronomical Observatory
Sweden and Britain Radar Experiment
Stamped and addressed envelope
Soviet-American Germanium Experiment
Stratospheric Aerosol and Gas Experiment
Strategic Arms Limitation Talks

Southern African Large Telescope
Stratospheric Aerosol Measurement

Satellite to Measure Background Anisotropies
Smithsonian Astrophysical Observatory
Strong anthropic principle

Synthetic aperture radar

Small Astronomy Satellite

Satellite per Astronomia X

Spectroscopic binary

Standard Big Bang nucleosynthesis

Santa Barbara Instrument Group

Standing Committee of Astronomy Professors

Santa Catalina Laboratory for Experimental Relativity by Astrometry
Scientific Committee on Problems of the Environment

Special Committee on Solar-Terrestrial Physics
Science Committee for Optical Telescopes
Submillimetre Common User Bolometer Array
Solar Data Analysis Center (GSFC)

Strategic Defense Initiative

Sudden enhancement of atmospherics

Small Earth-approaching asteroid

South Equatorial Belt (on Jupiter)

Secondary electron conduction

Solar Eclipse Coronal Imaging System

Sobolev with exact integration

Science and Engineering Research Council (UK)
Solar EUV Rocket Instrument and Spectrograph
Search for extra-terrestrial intelligence

Search for extra-terrestrial technology
Star-formation history

San Francisco State University

South Galactic Cap

Solar-geophysical data

South Galactic Pole

Systeme Internationale (for units)

Sudden ionospheric disturbance

Systeme d’Imagene Gamma a Masque Aléatoire
Space Interferometry Mission

Set of Identifications, Measurements and Bibliography for

Astronomical Data
Stockholm International Peace Research Institute
Saturation isothermal remanent magnetization

First appearance

1982 Aug
1993 Feb
2000 Jun
1983 Aug
2000 Dec
1999 Feb
1986 Apr
1971 Oct
1982 Oct
1988 Jun
1994 Aug
1971 Aug
1972 Aug
1997 Aug

1993 Dec
1975 Feb
1988 Apr
1990 Jun
1992 Dec
1994 Aug
1988 Dec
2000 Dec
1994 Aug
1995 Aug
1972 Jun
1982 Apr
2000 Oct
1975 Jun
1991 Feb
1983 Jun
1998 Dec
1996 Dec
1998 Dec
1976 Jun
1987 Jun
1979 Apr
1981 Apr
1995 Aug
1995 Dec
1986 Jun
1971 Dec
1997 Dec
1995 Aug
1978 Oct
1999 Dec
1994 Dec
1982 Feb
1994 Aug
1983 Apr
1992 Aug
2000 Apr
2000 Feb
2000 Dec
1996 Aug
1974 Aug
1977 Feb
1971 Dec
1990 Jun
1999 Jun
1989 Dec

1986 Apr
1991 Jun



Acronym

SIRTF

SMBH
SMC
SME
SMEX
SMM
SN
SNC
SNR
SNU
SOC
SODART
SOFIA
SOHO
SOI
sour
SPAN
srC
SPGC
SPH
SPICA
SPICE
SPIE
SPIRAL
SPIRE
SPIRIT-IIT
SPOT
SRC
SRCBG
SRS

SS
SSAC
SSC
SSC
SSC
SSD
SSM
SSP
SSR

ST
STARE
STARS
STECF
STEP
STEP
STEREO
STIP
STIS
STOMP
STP
STS
STScI
STV
SUMER
SUSI

Acronyms found in The Observatory, Volumes 91—120

Meaning

Space Infrared Telescope Facility
Superconductor-insulator-superconductor

Scuola Internazionale Superiore di Studi Avanzati
Society of Jesus (Jesuits)

Slettebak, Keenan & Brundage catalogue (4%, 74, 373, 1969)
Satellite laser ranger

Stephenson & Sanduleak catalogue (Publ. W & S. Obs., 1, 1971)
SCUBA Local Universe and Galaxy Survey
Submillimetre Array

Small Missions for Advanced Research in Technology (ESA)
Super-massive black holes

Small Magellanic Cloud

Solar Mesosphere Explorer

Small Explorer

Solar Maximum Mission

Supernova

Shergotty, Nakhla, Chassigny class of meteorite
Supernova remnant

Solar neutrino unit

Self-organized criticality

Soviet Danish Rontgen Telescope

Stratospheric Observatory for Far-Infrared Astronomy
Solar and Heliospheric Observatory

Solar Oscillation Investigation

Solar Optical Universal Polarimeter

Space Physics Analysis Network

Science Policy Committee (ESA)

Space Policy and Grants Committee

Smoothed particle hydrodynamics

System for Programmable Interactive Computer Analysis
Spectro-Photometric Infrared Celestial Explorer
Society of Photo-Optical Instrumentation Engineers
Segmented Pupil/Image Reformatting Array Lenslets
Spectral and Photometric Imaging Receiver

Spatial Infrared Imaging Telescope

Satellite Pour I’Observation de la Terre

Science Research Council

Second Reference Catalogue of Bright Galaxies
Southern Reference Stars

Stephenson Sanduleak (see also SLS)

Space Science Advisory Committee (ESA)
Synchrotron self-Compton

XMM Science Survey Centre

Superconducting Super Collider (US)

Sub-solar disturbance

Standard solar model

Surface Science Package (on Huygens)

A type of amplifier (?)

Small transit

Scandinavian Twin Auroral Radar Experiment
Asteroseismology satellite (ESA)

Space Telescope European Coordinating Facility
Satellite Test of the Equivalence Principle
Solar-Terrestrial Energy Program

Solar Terrestrial Relations Observatory

Study of Travelling Interplanetary Phenomena
Space Telescope Imaging Spectrograph

Software Teaching of Modular Physics
Solar-terrestrial physics

Space Transportation System

Space Telescope Science Institute

Small target visibility

Solar Ultraviolet Measurement of Emitted Radiation
Sydney University Stellar Interferometer

181

First appearance
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2000 Apr
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2000 Jun
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1975 Dec
1971 Aug
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1986 Feb
1995 Dec
1992 Dec
2000 Aug
1979 Apr
1995 Feb
1998 Dec
1992 Dec
1987 Apr
1991 Jun
1997 Feb
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1995 Jun
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Acronym

The Observatory

Meaning

Super Symmetry

Short wavelength

Solar wind

Solar Wind Analyser (on AMPTE)

Solar Wind Anisotropies (on SOHO)

A Russian multi-spacecraft mission

Solar Wind Experiment (on AMPTE)

Solar Wind Ion Composition Spectrometer (on Ulysses)
Short Wavelength Prime (Redundant) camera (on IUE)
Short Wavelength Spectrometer (on ISO)

Soft-X-ray Telescope (on Yohkoh)

Soft-X-ray transients

St. Andrews Photometer

Time Allocation Committee

Time Allocation Group

International Atomic Time

Terminal-age main sequence

Time and Relative Dimensions In Space (from Dr. Who)
Tel Aviv University satellite

Taylor-Atherton Variable-resolution Radial Velocity System
Taurid Complex asteroids

Technical Commission (CIE)

Dynamical time

Tycho Data Analysis Consortium

Terrestrial Dynamical Time

Total electron content

Transient electromagnetic

Tully-Fisher

Transmission Grating Spectrometer (on EXOSAT)
Train Grand Vitesse

Thermal Emission Imaging System (for Mars 2001 Odyssey orbiter)
Threshold increment

Travelling ionospheric disturbance

Television and Infrared Observation Satellite

Transient lunar phenomenon

Taurus Molecular Cloud

Training and Mobility of Researchers

Tri-nitro toluene

Tremendous outburst amplitude dwarf nova

Theory of Everything

Total Ozone Mapping Spectrometer

Towards Other Planetary Systems

Terrestrial Planet Finder

Transition Region and Coronal Explorer

Tycho Reference Catalogue
Thermal-relaxation-oscillation theory

Threshold Test Ban Treaty

X-ray camera on Mir (= COMIS Coded Mask Imaging Spectrometer)
Television

Truncated Zel’dovich approximation

Balloon-based CMB experiment

Upper Atmosphere Research Satellite
University College Dublin

University College Galway

University College London

University of California at Los Angeles
UCL Echelle Spectrograph

University of Cambridge Local Exams Syndicate
University of California at San Diego
University of Cape Town

Uniform disc

Utrecht Echelle Spectrograph (on WHT)

First appearance
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1991 Oct
1992 Oct
1996 Aug
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2000 Jun
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1993 Jun
1984 Feb
1996 Dec
1993 Jun
1995 Aug
2000 Feb
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1993 Feb
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1997 Dec
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1992 Jun
1997 Feb
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2000 Jun
1994 Aug
1993 Feb
1994 Dec
1999 Oct
1997 Feb
1999 Aug
1985 Oct
1983 Aug
1984 Jun
2000 Dec
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1995 Jun
1989 Apr
1993 Jun
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2000 Jun
1996 Apr
1989 Apr
1988 Jun
1971 Jun
1996 Feb
2000 Aug

1993 Feb
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1999 Aug
1975 Apr
1986 Oct
1994 Dec
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1972 Dec
1996 Jun
1996 Aug
2000 Apr



Acronym

UFO

ULOR
ULTRADAS
UM

UMIST
UNAM
UNESCO
UNIX

UVAS

Acronyms found in The Observatory, Volumes 91—120

Meaning

University Funding Committee
Unidentified flying object

UKIRT Fast-Track Imager

University Grants Committee

Uppsala General Catalogue of galaxies
Ultra-high energy

Ultra-high frequency
Ultra-High-Resolution Facility

Swahili for ‘Freedom’; not an acronym
Unidentified infrared bands

UKIRT Imaging Spectrometer

United Kingdom

UK Astronomy Technology Centre
University of Kent at Canterbury

UK Infrared Telescope

United Kingdom Large Telescope

UK Millimetre-wave Telescope (=JCMT)
UK Satellite (=AMPTE)

United Kingdom Schmidt Telescope (Unit)
Uniform Low Dispersion Archive
Ultra-low expansion

Ultra-low frequency

Ultra-luminous infrared galaxy

Upward light output ratio

‘Ultra’ Data Acquisition System (for ING)
University of Michigan list of emission-line objects
University of Manchester Institute of Science & Technology
Universidad Nacional Autonoma de Mexico
United Nations Educational, Scientific, and Cultural Organization
Computer operating system

University Printing Services

Unified Radio and Plasma experiment (on Ulysses)
Process of energy removal by neutrinos
(named after Urca casino in Rio de Janeiro)
Uniform Resource Locator

Union Radio Scientifique Internationale
United States

United States of America

United States Air Force

United States Geological Survey

United States Naval Observatory

United States Ship

Union of Soviet Socialist Republics
Universal Time

Coordinated Universal Time

University of Ulster at Coleraine
Ultraviolet

Ultraviolet Astronomical Satellite
Ultraviolet Coronagraph Spectrometer
Ultraviolet Spectrometer and Polarimeter
Ultraviolet excess

University of Pennsylvania

Value Added Tax

Visual display unit

Very Energetic Radiation Imaging Telescope Array System
Verification, Research, Training & Information Centre
Virtual geomagnetic pole

Very high frequency

Villafranca del Castillo, Spain (ESA tracking station)
Very important person

Variability of (Solar) Irradiance and Gravity Oscillations
Visible and Infrared Survey Telescope for Astronomy
Very Large Array (US)
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1983 Feb
1971 Feb
1971 Aug
1974 Aug
1998 Jun
1971 Jun
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Acronym

VLBA
VLBI
VLF
VLSI
VLT
VLTI
VMO
VMS
VSA
VSG
vSOor
VSS
VST
vuv
A\AYe]

WHAM
WHIRCAM

The Observatory

Meaning

Very Long Baseline Array

Very long-baseline interferometry
Very low frequency

Very large scale integration (chip)
Very Large Telescope

Very Large Telescope Interferometer
Very massive object

Virtual Memory System

Very Small Array

Very small grains

VLBI Space Observatory Programme
Variable Star Section (BAA)

VLT Survey Telescope

Visual and ultraviolet

Van Vleck Observatory

Westerhout radio continuum survey (BAN, 14, 215, 1958)
Weak anthropic principle

Wave modelling

Wide-Angle ROSAT Pointed Survey

Wide-Band Spectrometer (on Yohkoh)

Wavelength coincidence statistics

White dwarf

Wilson-Devinney

World Data Centre

‘Washington Double Star catalogue

Westerbork Northern Sky Survey

Whole Earth Telescope

Wide-Field Camera (on ROSAT)

Wide-Field Camera

Wide-field/Planetary Camera (on HST)

Working Group

World Geodetic System

Wisconsin H-alpha Mapper

William Herschel Infrared Camera

William Herschel Telescope

Weakly-interacting massive particle

Solar wind spacecraft (not acronym)
Eclipsing-binary light-curve analysis program
Wide-field Infrared Explorer

Wide-field Imaging Survey Polarimeter

Wentzel, Kramers & Brillouin (ionosphere theory)
Wavelength-Oriented Microwave Background Analysis Team
Wolf Rayet

Weapons Research Establishment Satellite (Australia)
Westerbork Synthesis Radio Telescope

Weak-lined T Tauri stars

Wisconsin Ultaviolet Photo-Polarimeter Experiment
World War

World Wide Web

Wide-Field Fibre-Optic Spectrograph (on WHT)

X-ray Brightest Abell-type Clusters (survey)
X-ray Evolving Universe Spectroscopy Mission
X-ray Multi-Mirror Mission

X-ray background

X-ray binary

X-Ray Telescope (on ROSAT)
X-ray-ultraviolet

Yale Parallax Catalogue
Young stellar object

Zero-age main sequence

First appearance
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Acronym

ZAZRMS
ZHR
ZoA

Acronyms found in The Observatory, Volumes 91—120

Meaning

Zero-age, zero-rotation main sequence
Zenithal hourly rate
Zone of Avoidance

185

First appearance

1987 Feb
1999 Dec
1995 Oct
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BIBLIOGRAPHICAL ACRONYMS AND ABBREVIATIONS

Bib. abbr./acr.

A&A

A]

AN

Ann HCO
Ann Phys
Ann d’Ap
Ap Lett

Ap]

Ap] Suppl
Ark Astr
Astr Zh
Astron J USSR
BAAS
BAC(zech)
BAN

BGC

BIS Journal
BSAF

BSI

Bol Ton Tac
CAA

CR (Acad Sci)
Can J Phys
ERA Report
Erg AN
GCRV

HA

IAUC

IBVS

Izv VUZ Fiz (USSR)
J Chem Phys
J Obs

JA&A

JBAA

JBIS

JETP

JGR

JOSA
JQSRT
JRAS Can
LOB

MGC
MN(RAS)
MNASSA
Mem RAS
Min Mag
Mitt Ver Sterne
ONRAS
P(ubl) DAO
PAAS

PAS Japan
PASP
PDDO

PLO
POH-P
Phys Rev
Proc ASA
Proc IRE
Proc Roy Soc
Publ ROE
Publ USNO

QJ(RAS)

Full reference

Astronomy & Astrophysics

Astronomical Journal

Astronomische Nachrichten

Annals of the Harvard College Observatory

Annals of Physics

Annales d’Astrophysique

Astrophysical Letters

Astrophysical Journal

Astrophysical Journal Supplement Series

Arkiv for Astronomie

Soviet Astronomical Journal

Astronomical Journal of the USSR

Bulletin of the American Astronomical Society
Bulletin of the Astronomical Institutes of Czechoslovakia
Bulletin of the Astronomical Institutes of the Netherlands
Reference Catalogue of Bright Galaxies

British Interplanetary Society Journal

Bulletin de la Société Astronomique de France
Bibliographic Star Index

Boletin Obs. Tonanzintla y Tacubaya

Chinese Astronomy & Astrophysics

Comptes Rendus

Canadian Journal of Physics

An electrical research report (?)

Ergganzungshefte zu den Astronomische Nachrichten
General Catalogue of Stellar Radial Velocities
Harvard Annals

IAU Circular

Information Bulletin on Variable Stars

Izvestia Vysshikh Uchebn. Zavedenii Fiz.

Journal of Chemical Physics

Journal de Observateurs

Journal of Astrophysics & Astronomy

Journal of the British Astronomical Association
Journal of the British Interplanetary Society

Journal of Experimental & Theoretical Physics (Russian)
Journal of Geophysical Research

Journal of the Optical Society of America

Journal of Quantitative Spectroscopy and Radiative Transfer
Journal of the Royal Astronomical Society of Canada
Lick Observatory Bulletin

Morphological Catalogue of Galaxies (Moscow)
Monthly Notices of the Royal Astronomical Society
Monthly Notices of the Astronomical Society of South Africa
Memoirs of the Royal Astronomical Society
Mineralogical Magazine

Mitteilungen uber Verdndliche Sterne

Occasional Notes of the RAS

Publications of the Dominion Astrophysical Observatory
Publications of the American Astronomical Society
Publications of the Astronomical Society of Japan
Publications of the Astronomical Society of the Pacific
Publications of the David Dunlap Observatory
Publications of the Lick Observatory

Publications of the Observatoire de Haute-Provence
Physical Review

Proceedings of the Astronomical Society of Australia
Proceedings of the Institute of Radio Engineers
Proceedings of the Royal Society

Publications of the Royal Observatory Edinburgh
Publications of the United States Naval Observatory
Quarterly Journal of the Royal Astronomical Society

First appearance
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1976 Apr
1971 Jun
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1971 Aug
1971 Feb
1972 Aug
1971 Feb



Bib. abbr./acr.

R Obs Bull
RNGC

ROA (nnals)
ROB

Rev Mod Phys
S&T

Soviet A]

Z fAp

Bibliographical Acronyms and Abbreviations

Full reference

Royal Observatory Bulletins

Revised New General Catalogue of Non-stellar Astronomical
Objects

Royal Observatory Annals

Royal Observatory Bulletins

Reviews of Modern Physics

Sky & Telescope

Soviet Astronomical Journal

Zeitschrift fiir Astrophysik

187

First appearance

1972 Feb
1992 Apr

1971 Jun
1971 Feb
1971 Feb
1975 Dec
1971 Feb

1971 Apr



NOTES



NOTES



NOTES



NOTES



NOTES



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877-2001

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 121

2001



The Observatory




ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Appleby, G. .ooovvviiiiiiiiiiii 194
Aragon-Salamanca, A. .......ccccceeveierennnn. 402
Argyle, R. W. ....... 70, 187, 196
Atkinson, H. H. .. 78

Ball, N. .......
Bannister, N.
Barlow, M. J. ..
Barstow, M. ...
Baskill, D. ..
Beech, M. ......
Bell Burnell, J. ...
Benson, A. J.
Berry, P. .........
Bingham, R. ...
Bond, P. .....
Brand, P. W. J. L.
Brocksopp, C.
Brooks, S. ...
Brown, T. W. ..
Briiggen, M. ...
Bunker, A. .....

Canizares, C. .
Carter, D. ...
Chadwick, P. ..
Challinor, A. D.
Coles, P. .....
Cooke, C. ...
Cormier, D. ...
Crawford, I.
Culhane, J. L. .

Davies, J. ..... 341
Davies, R. ... 298
Disney, M. J. .. 138
Dobbin, M. . 392
Doyle, G. .... 300
Driver, S. .... 152
Dunkin, S. 189
Dunlop, J. ... 272
Edmunds, M. G. . 206
Ellison, S. L. ....... 71
Fludra, A. ...... 115
Forbes, D. A. . 279
Fraschetti, F. ....cooovieiiiiiiiiieeiieeee, 380
Garaud, P. ..o 349
Gibbons, G. ... 394
Gilmore, G. 345
Goodwin, S. ... 124
Goswami, A. .. 97
Gray, M. E. . 403
Green, D. .... 396
Gribbin, J. ... 397
Grieve, R. ... 208
Griffin, R. E. M. . 259

Griffin, R F. oo, 55,91, 162, 171,
221, 244, 315, 372

Harra, L. K. oo 217

Hartquist, T. ....oooeeveeeeennnns 348
Hazlehurst, J. .ooovvieeeeeiiiinnnns 86
Heather, D. .....covvveveeeiinnnnnns 185
Heavens, A. 197
Heck, A. .o 184
Hewitt, N. ooooovviiiiiin veee 195
Hindmarsh, M. ... II6
Howarth, . D. ............ 68, 180, 193, 263, 399
Hoyle, F. ............. 127

Hughes, D. W. ... 108, 121, 187, 191,

271, 390, 401

Jackson, N. ...coccoviiiiiiinnnennn. 114
James, N. 199
Jameson, R. 123
Jardine, M. . 125
Jeffrey, C. S. 75
Jones, B. . 152
Jones, H. . 347
Jones, L. . 190
Jones, M. 188
Jordan, C. 132
Kilkenny, D. .....coooeveieennnnn. 350
Koch, R. oo . 67
Koeberl, C. .ooooviviieeeieiiieee e 215
Lahav, O. ... 301
Lambert, D. L. 97
Lloyd, C. ... 1
Loveday, J. ....

Lynden-Bell, D. ...

Magraw, J. coooeeeeeiiiiiiiiiininnns 107
Mahoney, T. J. . 178
McComas, D. J. 356
Meadows, J. .oocvvvveeeeeiiiinnnns 276
Mestel, L. ..... 395
Morrison, L. V. .. 109, 270
Murray, C. D. 76
Murray, J. ooeeeiiiiiieeeeiiis 65
Narita, E. .ooooooiiiiiieeiinns 308
Norton, A. .ooevveiiiieeiiieeennns 361
O’Brien, P. ...oeeiiiiiiieee, 183
Outram, P. ...ccoeoviviiieee. 63
Page, C. ...oooeviiiiiiii 401
Pagel, B. . 348
Parmar, A. . 294
Parnell, C. . 203
Phillipps, S. ... 152
Phillips, K. J. H. 267
Pickwick, A. .. 277
Pike, C. D. 122, 268
Piro, L. ... 286
Pollacco, D. eee. 198
Pooley, G. G. . 66, 120, 278
Priddey, R. S. ... 279
J2E1s TSN B 2 275



Index to Volume 121 iii

Rao, N. K. 97 Thorne, K. S. .......... 151
Reid, N. . 61 Tobias, S. M. . 212
Ridpath, I. 68 Tout, C. A. 143
Robertson, J. G. .cooeeevviiinenes 368 Townsend, R. .....coooiiiiiiiiiiie 190
Robertson, N. A. 193
Robinson, T. ... 360 Udry, S. oo 171
Rogers, J. .... 343
Russell, A. 304 Vaquero, J. M. ......... 386
Russell, S. ... 69 Vincent, F. .............. 400
Schaye, J. .oeveveveiiiiiiiinenns 128 Walborn, N. R. .. 113
Schroder, K= P. ... 308 Walker, H. J. ......
Schwenn, R. ........oooeiiei. 290 Wall, J. V. oo 118
Sheffer, Y. ... 385 Ward-Thompson, D. 297
Sigismondi, C. 380 Warren, J. W. ...ooooeeeen 339
Sims, M. oo 276 Wesson, P. S. ........... 82
Singleton, C. P. . 404 Whaler, K. ..... 281
Smartt, S. J. e 342 Whitworth, A. 112
Smith, R. C. 308 Willis, A. J. weveeeeeenne 129
Southwood, D. J. 146 Willstrop, R. V. 241
Spalding, G. .....ovvvveiiiiinnnn 182 Wolfendale, A. 393
Stickland, D. J. .ccoeeeeeeenins 1,66, 117, 121, 122,

186, 192, 199, 347, 389, 398 York, T. oo 277
StOtt, Co v 119 Young, A. T. .......... 176
Tatum, J. B. o 155,339 Zarnecki, J. voveveiiiiieieeeee e 273

SUBJECT INDEX

Astronomy Meetings [see Royal Astronomical Society]
Atmospheric Physics:
The NASA IMAGE mission: dedicated to imaging the Earth’s magnetosphere
(D, J. IMICCOMIAS) c et eeeeeeeee i e ettt ettt ettt ettt ettt ettt e et e e et et et et et et et e e e e e e e e aeaeaeaaaababebaaaaes 356
Waves, feedback and the ionosphere: a fresh look at some unsolved problems of the

solar-terrestrial environment (T. Robinson) ....

Clusters of Galaxies:

Galaxy formation and clustering in a hierarchical universe (A. J. Benson) .........ccccevvvvvivivveennnn. 71
Correspondence:

NavPac to the rescue (J. Magraw) 107

Venus and refraction (A. T. Young) 176

Resolving some chronological issues in BlShOp Godwin’s The Man in the Moone (M. Beech).... 255
Keep pedalling! (R. E. M. Griffin)
The teaching of physics (J. W. Warren)
Education and mineshafts (J. B. Tatum)
Nevertheless, Galileo... Galilee... same thing! (Y. Sheffer)
An aurora observed from Badajoz (Spain) in 1770 (J. M. Vaquero)
Cosmic Microwave Background:
The cosmic microwave background: refining theory to confront observation (A. D. Challinor).. 147
Cosmology:

The structure and scale of the Universe (F. Hoyle) ... 127

The case against cosmology (M. J. Disney) .. 138

Observational cosmology (O. Lahav) 301
Editorial NOTE......cuuiiiiiiiiiiii i 128
Education:

The teaching of physics (J. W. Warren)... 339

Education and mineshafts (J. B. Tatum). 339
Errata 72

Galaxies:
Galaxies at high redshift — shapes, sizes, and stellar populations (A. Bunker)..
Galaxies and clusters (R. Davies)
Optical properties of galaxies in the local Universe (C. P. Singleton) ..........ccevvvvvvvvverveeverivennnns




iv The Observatory

Gamma Rays:

Unravelling the mysteries of gamma-ray bursts (L. Piro) ...........uuuuiuiiiiiiiiiieseeeeeens 286
Geophysics:

Global digital elevation models — fact or fiction? (P. Berry). 135

Impacts and Earth evolution (R. Grieve) 208

Electromagnetic images of the subducting slab beneath the North Island of New Zealand

[0 SO N T 1 15 OSSP UPRTRRS 281
Gravitational lensing:

Wide-field optical and infrared observations of weak gravitational lensing (M. E. Gray) .......... 403
Gravitational waves:

Gravitational waves: opening a new window on the Universe (K. S. Thorne) ...........cevvvvvvevenen. 151
Here and TRere ....ooouu it a e aan 72, 128, 200, 280, 352, 408
History:

Measurements of the solar diameter in Kepler’s time (C. Sigismondi & F. Fraschetti) ............. 380

Nevertheless, Galileo... Galilee... same thing! (Y. Sheffer) 385

An aurora observed from Badajoz (Spain) in 1770 (J. M. Vaquero) 386
Instrumentation:

Facilities and instrumentation (A. Russell) .........cocooiiiiiiiiiiiiiiiiiiiiiiiiiiieece e 304

Single-object spectroscopy with integral-field units or slits: which loses more signal?

[ 0] o 1S o 107 ) LSRR 368
Interstellar material:

Thermal history and metal enrichment of the intergalactic medium (J. Schaye) ........cccoeeverennnn 128

Star formation and the ISM (D. Ward-ThOmPSOm) .......ccuuurrteiiiiiiiiiieeee et e e e e e e 297
Microquasars:

Microquasars in the hard state (C. Brocksopp) 353

Microquasars (P. Chadwick & A. Norton) 361
Moon:

Impacts, volcanoes, glaciers, coral reefs, and lunar cows: a history of the theories of the

origin of craters on the Moon and Earth (C. Koeberl) .........cccoeiiiiiiiiiiiiin, 215

Resolving some chronological issues in Bishop Godwin’s The Man in the Moone (M. Beech).... 255
Navigation:

NavPac t0 the rescue (J. MAZIAW) t.ieiiiiiiiiiiiiiiiiiiiiiiiiee ettt ee e s s, 107
Notes from Observatories:

Radial-velocity observations of a periastron passage of the visual binary HD 10297

(ADS 1321) (R. F. Griffin & S. UdIY) ceeeeiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeee e 171
Large segmented mirrors (R. V. WILISTIOP) ....evveueuumiiemiiiiiiiiiii e 241
Radial-velocity observations of a periastron passage of the visual binary HD 26090

(ADS 3017) (R. F. GIIffIN ) toiiiiiiiiiiiiiiiiiiicceeeceeeeeeeeeeeee et 244

Nucleosynthesis:

The origin and evolution of the light elements (M. J. Barlow) .........ccoceviviiiiiiiiiiiiiiiiiccieceeens 296
Obituaries:

A. W. J. Cousins (1903-2001) (D. Kilkenny) 350

Sir Fred Hoyle (1915-2001) (D. Lynden-Bell) 405
Observatories:

Joining ESO — a realistic view (M. G. EAMunds).......cccoovvviiiiiiiiiiiiiiieeeceeeeeeeeeee 206
Quasars:

The chemical evolution of QSO absorbers (S. L. Ellison) 71

A sub-millimetre study of high-redshift quasars (R. S. Priddey) 279

Royal Astronomical Society, Astronomy and Geophysics Meetings:
FTole Lol @ ZetTe] o1 b 4 BN 73

2000 November 10 129
2000 December 8. 142
2001 January 12 201
2001 February 9 211
2001 March 9.... 281
2001 April 5 . 292
rXeTe} QUL ;{20 & SRR UURTRR RS 353
Royal Astronomical Society, NAM and Specialist Discussion Meetings:
Surveying the local Universe (S. Phillipps, S. Driver & B. JOnes) ......ccoeevvvieiiiiiiiiiiiiiniiininnnennn. 152

Coronal heating in the Sun and late-type stars (L. K. Harra & J. L. Culhane) ..........cccceevvunnne 217



Index to Volume 121 v

Star formation and the ISM (D. Ward- Thompson)
Galaxies and clusters (R. Davies)
Stellar and solar studies (G. Doyle)
Observational cosmology (O. Lahav)
Facilities and instrumentation (A. Russell)
Microquasars (P. Chadwick & A. Norton)....
Royal Astronomical Society, Medallists and Prizewinners:
Millennial Award: Dr. P. A. Moore
Price Medal: Professor J.-L. Le Mouél
Gold Medal: Professor Sir Hermann Bondi
Hannah Jackson (née Gwilt) Medal and Gift: Professor J. Baldwin
Chapman Medal: Professor J. Bloxham

Science Policy:

Future ESA Missions (M. J. WArd) ......uuuuuueeueuiiiiiiiiiiiiiiiiiiieiiiiiii s 74

Potentially hazardous near-Earth objects. The report of the UK Task Force (H. H. Atkinson). 78

Joining ESO — a realistic view (M. G. EAmMUnds)......cceoeeiieiieieieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 206
Solar System:

Orbital dynamics of asteroids (C. D. MUTITAY).....ccceiiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaeaa——.. 76

Potentially hazardous near-Earth objects. The report of the UK Task Force (H. H. Atkinson). 78
Cassini spacecraft magnetic measurements: discoveries near Earth and Jupiter

prognostications (D. J. Southwood) 146
Gravity in a differentiated planet (J. B. Tatum) 155
Impacts and Earth evolution (R. Grieve) 208
Impacts, volcanoes, glaciers, coral reefs, and lunar cows: a history of the theories of the

origin of craters on the Moon and Earth (C. Koeberl) ......cccoeviiiiiiiiiiiiiiiis 215

Spacecraft:
The FUSE (Far-Ultraviolet Spectroscopic Explorer) Mission (A. J. Willis) .......uuuuuuiiiiiiiiiiiinnnes 129
Cassini spacecraft magnetic measurements: discoveries near Earth and Jupiter

prognostications (D. J. SOUthWOOM) .....ccciiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeee e 146
High-energy astronomy from the International Space Station (A. Parmar) ........ccceeeeeeenieneneeenn. 204
The NASA IMAGE mission: dedicated to imaging the Earth’s magnetosphere

(D, J. MICCOMIAS) tteteeeeeieieee e ettt ettt ettt ettt ettt et et ettt et et et et et et et e e et e eaeaeeeseaebesesananes 356

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.):
Paper 156: HD 187003 55
Paper 157: HD 192644 91
Paper 158: 72 Piscium 162
Paper 159: HD 1917, 4271 and 218687 with notes on HD 10262 and 190401 .. 221
Paper 160: HD 44192, HD 45101 and HD 92823 (The double-lined eclipsing binaries

V454 and V455 Aurigae and UW Leonis Minoris) 315

Paper 161: BD +45° 41 and HD 214974 372
Spectroscopic binary orbits from ultraviolet radial velocities (D J. Stickland & C. Lloyd):

Paper 31: Stars with few JUE ODSEIVATIONS. ....vvvvvvvrerireirrreeesenesesesssesssnsensnnnsnsnnnnnnnnnnnnnnnnnnnnnns 1
Spectroscopy:

Keep pedalling! (R. E. M. Griffin) ..ooooeiiiiiiiiiiiiiiiiceeeeeeeeeeeeeeeeeeeee e 259

Single-object spectroscopy with integral-field units or slits: which loses more signal?

(J. G. RODEITSOM) ..eiivviiiiiiiiiiiiic ettt ettt e eae e e ennes 368

Stars [see also Spectroscopic binary orbits]:

White-dwarf merger origin for extreme helium stars (C. S. Jeffrey) 75

Rapidly oscillating Ap stars (D. Gough) 82

On the cyclic contact-binary theory (J. Hazlehurst) .. 86

Emission-line spectra of XX Ophiuchi in 1996 and 1997

(A. Goswami, N. K. Rao & D. L. Lambert) 97
Evidence of shocks in cool-giant chromospheres (C. Jordan) 132

Radial-velocity observations of a periastron passage of the visual binary HD 10297

(ADS 1321) (R. F. Griffin & S. UdIy) cooeeeiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 171
Radial-velocity observations of a periastron passage of the visual binary HD 26090

(ADS 3017) (R. F. Griffin )
Stellar and solar studies (G. Doyle)
Light curve and physical parameters of the Algol-type binary TW Cas

(E. Narita, K.-P. Schroder & R. C. SImIth) ......uuuuvuiiiiiiiiiiiiiiiiiiiiiiiiiiiesese s 308
Star Formation:
Star formation and the ISM (D. Ward-ThOmpsOon) .........cccutiiiiiiiiiiiiieiieieeeeeeeeeeeeerereeerereeena.. 297
Sun:
The Sun as a physics laboratory (M Briiggen) 201
The model of the solar magnetic carpet (C. Parnell). 203

Turbulent pumping of magnetic flux — a key facet of the solar dynamo? (S. M. Tobias) ......... 212



vi The Observatory

Coronal heating in the Sun and late-type stars (L. K. Harra & J. L. Culhane)
The Sun as the driver of space weather — new views from SOHO (R. Schwenn) ..
Stellar and solar studies (G. Doyle)
Physics of the solar tachocline (P. Garaud)
Measurements of the solar diameter in Kepler’s time (C. Sigismondi & F. Fraschetti) .
Supernovae:
Type Ia supernovae (C. A. TOUL) coeeuuuiiiiiiiie ettt e et e e e e et e e e e eeeaeeeeeeeaans
Studies of young supernovae remnants with the Chandra X-ray observatory (C. Canizares).....

Telescopes:
Large segmented mirrors (R. V. WillStrop) ......oceviiiiiiiiiiiiiiiiiiiiiiiiciiiiecec e
Thesis Abstracts:
Galaxy formation and clustering in a hierarchical universe (A. J. Benson)
The chemical evolution of QSO absorbers (S. L. Ellison) .
The structure and scale of the Universe (F. Hoyle)
Thermal history and metal enrichment of the intergalactic medium (J. Schaye) ....
A sub-millimetre study of high-redshift quasars (R. S. Priddey)
Physics of the solar tachocline (P. Garaud)
Wide-field optical and infrared observations of weak gravitational lensing (M. E. Gray) .
Optical properties of galaxies in the local Universe (C. P. Singleton)
Time:
Is time instantaneous? (P. S. WESSOM) ...iiiiiiiiiiiiiiiiiiiiiiiee e eeee ettt e eeeeeeeeeaeeeeeeeeaaaeaaaeseaaaeaeaaanaaanas

Ultraviolet astronomy:
The FUSE (Far-Ultraviolet Spectroscopic Explorer) Mission (A. J. Willis).....coooeveiiiiiiiiiiiiiiiieeenns

X-rays:
Studies of young supernovae remnants with the Chandra X-ray observatory (C. Canizares).....
8

REVIEW INDEX

Alloin, D., Olsen, K. & Galaz, G. (eds.), Stars, Gas and Dust in Galaxies: Exploring the Links .......

Bartusiak, M., Einstein’s Unfinished Symphony. Listening to the Sounds of Space-Time
Beattie, D. A., Taking Science to the Moon. Lunar Experiments and the Apollo Program .
Begelman, M., Turn Right at Orion .
Benz, W., Kallenbach, R. & Lugmair, G. W. (eds.), From Dust to Terrestrial
Berkhuijsen, E. M. et al. (ed.), The Interstellar Medium in M31 and M33 .............
Bertin, G., Dynamics of Galaxies ...
Bieber, J. W. et al. (eds.), Cosmic Rays and Earth
Bisnovatyi-Kogan, G. S., Stellar Physics 1: Fundamental Concepts and Stellar Equilibrium
Block, D. ez al. (eds.), Towards a New Millennium in Galaxy Morphology
Breger, M. & Montgomery M. H. (eds.), Delta Scuti and Related Stars.

Reference Handbook and Proceedings of the 6th Vienna Workshop in Astrophysics
Brunnier, S. & Luminet, J.-P., Glorious Eclipses. Their Past, Present and Future
Bunkov, Y. M. & Godfrin, H. (eds.),

Topological Defects and the Non-Equilibrium Dynamics of Symmetry-Breaking Phase Transitions ....
Burbidge, G. R., Sandage, A. & Shu, F. H. (eds.),

Annual Review of Astronomy and Astrophysics, Volume 38, 2000............ccceueieiiiiiiiiiiiiiiiiiiiiininanan.

Cantrell, C. D., Modern Mathematical Methods for Physicists and Engineers ..
Canup, R. M. & Righter, K. (eds.), The Origin of the Earth and Moon.....
Carney, B. W. & Harris, W. E., Star Clusters .............
Charles, J. R., Practical AStrophotograpRy.............uueueueueueueueiiiiiiieeee s
Chu, Y.-H., Suntzeff, N. B., Hesser, J. E. & Bohlender, D. A. (eds.),

New Views of the Magellanic Clouds
Coe, S. R., Deep-Sky Observing. The Astronomical Tourist....
Combes, F., Mamon, G. A. & Charmandaris, V. (eds.),

XVth IAP Meeting. Dynamics of Galaxies: From the Early Universe to the Present
Combes, F. & Pineau de Forets, G. (eds.), Molecular Hydrogen in Space
Corteau, S., Strauss, M. A. & Willick, J. A. (eds.),

Cosmic Flows 1999: Towards an Understanding of Large-Scale Structure
Couper, H. A. & Henbest, N., Universe

217
290
300
349
380

143
211

241

71

71
127
128
279
349
403
404

82

129

348

193
390
192
274
348
126

393
395
272

122
268

116
186

275
271
279

62

68
195

III
346

63
197



Index to Volume 121 vii

Croswell, K., See the Stars. Your First Guide 10 the NIght SRY ...ccccovvuuiiiiiiiiiiiiiiieiiiiiiee e 119
Danielson, D. R., The Book of the Cosmos — Imagining the Universe from Heraclitus to Hawking ..... 124
Davis Philip, A. G. (ed.), The Kth ReUnion ...............ccueuuueeeiimiiiuiiieeeeaaiiiieeeaessieeeeeeesiieeeee s 198
Davis Philip, A. G., van Altena, W. A. & Upgren, A. R. (eds.),

Anni Mirabiles: A Symposium Celebrating the 9oth Birthday of Dorrit Hofflett ............cuvveveuvvevennnn. 198
DeVorkin. D. H., Henry Norris Russell, Dean of American AStronomers ............ccceeeeeueueeeeeeeennananans 117
Dick, S., McCarthy, D. & Luzum, B. (eds.), Polar Motion: Historical and Scientific Problems ... 194
Dunn, P. C., Gateways 1110 ELECIIrONICS .........uieieieieiesiseieeessseeseseseseseseseseseaeseseseseeeaeaeeeeeeaeaeeeseaeees 120
Fairall, A., Cosmology Revealed. Living Inside the CoSMIC EGZ .ccevveeeeeeeieieiiiiiiiiiiieieieieeeeeeeeeeeeeeeeen 345

Garcia Lopez, R. J., Rebolo, R. & Zapatero Osorio, M. R. (eds.),
Cool Stars, Stellar Systems and the Sun. Eleventh Cambridge WOrksShop ...........ceueeeeeeveveeveeeevevennnns 398
Glendenning, N. K.,

Compact Stars. Nuclear Physics, Particle Physics, and General Relativiry, 2nd Edition... 189
Godwin, R. (ed.), Mars. The NASA Mission Reports 276
Godwin, R. (ed.), Apollo 10. The NASA Mission Reports.. 340
Godwin, R. (ed.), X-15. The NASA Mission Reports 391
Goldsmith, D., The Runaway Universe. The Race to Find the Future of the Cosmos .. 124
Harland, D. M., Jupiter Odyssey. The Story of NASA’s Galileo Mission 343
Harvey, B., The Japanese and Indian Space Programmes. Two Roads into Space . 65
Harvey, B., Russia in Space. The Failed Frontier? .........cccoeeeeeeeeeeeeseseseseseienenenenens 341
Hilditch, R. W., An Introduction to Close Binary Stars 389
H. M. Nautical Almanac Office, Planetary and Lunar Coordinates 2001-2020 . 68
Hoyle, F. & Wickramasinghe, N. C., Astronomical Origins of Life 126
Jacobsen, T. S., Planetary Systems from the Ancient Greeks to Kepler 178
Jones, B. W., Discovering the Solar System 65
Jones, T., Sphitting the Second. The Story of Atomic Time .........c.ccouuueeiieeiiiiiieieiiiiiiee e eeeeies 199
Kaler, J. B., The Little BOOR Of STATS ......uuuuuuniiiiiiiiieiiieseseeeseesese s e s e s e eeseseaeaeaeaeaeaeeeaeeeaeaeeaeaeaeaaaeees 276
Kraan-Kortweg, R. C., Henning, P. A. & Andernach, H. (eds.),

Mapping the Hidden Universe: the Universe Behind the Milky Way; the Universe in H I................. 345
Lamers, H. G. J. L. M. & Sapar, A. (eds.),

Thermal and Ionization Aspects of Flows from Hot Stars: Observations and Theory ... 180
Langon, A. & Boily, C. M. (eds.), Massive Stellar Clusters 113
Lang, K., The Sum from SPACE .........coeeeeeuiiiiiiiiiiee ettt e e e 122
Leverington, D., New Cosmic Horizons: Space Astronomy from the V2 to the Hubble Space Telescope. 273
Levy, D. H., Shoemaker by Levy. The Man Who Made an IMpPact ............ccceeeeeeeieiiiiiiiiiiiiiiianinanann, 189
Livingston, W. C. & Ozgii¢, A. (eds.), The Last Total Solar Eclipse of the Millennium in Turkey....... 187
Livio, M., Panagia, N. & Sahu, K. (eds.), Supernovae and Gamma-Ray Bursts.................c.cc........ 396

Mangum, J. G. & Radford, S. J. E. (eds.), Imaging at Radio Through Submillimeter Wavelengths..... 278
Mannings, V., Boss, A. & Russell, S. S. (eds.), Protostars and Planets IV ..............ccccceeeveieieiennnnnns 112
Manset, N., Veillet, C. & Crabtree, D. (eds.),

Astronomical Data Analysis Software and Systems 1X ... 401
Matloff, G., Deep-Space Probes 273
Mazure, A., Le Févre, O. & Le Brun, V. (eds.), Clustering at High Redshift 118
Mollise, R., Choosing and Using a Schmidi-Cassegrain Télescope 400
Montenbruck, O. & Gill, E., Satellite Orbits, Models, Methods and Applications 182

Moore, P. & Lintott, C., Astronomy for GCSE. 2nd Edition
Moore, P. A., The Data Book of Astronomy
Murdin, P. G. (ed.), Encyclopedia of Astronomy and Astrophysics

North, G., Observing the Moon. The Modern Astronomer’s GUIAE ...........ccceeeeeuueeeeeeeiiiaeaeeiiieaaaees 121
Ostrowski, M. & Schlickeiser, R. (eds.), Plamsa Turbulence and Energetic Particles in Astrophysics... 63
Padmanabhan, T., Theoretical Astrophysics. Volume 1: Astrophysical Processes .................ccoueveeeeeneces 197

Pallavicini, R., Micela, G. & Sciortino, S. (eds.),

Stellar Clusters and Associations: Convection, Rotation, and Dynamos
Pasachoff, J. M., A Field Guide to the Stars and Planets
Pasachoff, J. M. & Filippenko, A., The Cosmos: Astronomy in the New Millennium .




viii The Observatory

Pecker, J.-C., Understanding the Heavens
Prialnik, D., An Introduction to the Theory of Stellar Structure and Evolution .
Privett, G. & Parsons, P., The Deep-Sky Observer’s Year

Ramaty, R. & Mandzhavidze, N. (eds.), High Energy Solar Physics — Anticipating HESSI ...
Rebolo, R. & Zapatero Osorio, M. R. (eds.), Very Low-Mass Stars and Brown Dwarfs
Reid, I. N. & Hawley, S. L.,

New Light on Dark Stars. Red Dwarfs, Low-Mass Stars, Brown Dwarfs
Ridpath, I. (ed.), Collins Encylopaedia of the Universe
Ridpath, I. & Tirion, W., Collins Pocket Guide. Stars and Planets, 3rd EQItion ...........cccceeeeeeeeeeenannns

Sagan, C., Carl Sagan’s Cosmic Connection: An Extraterrestrial Perspective . ........ccoeeueeeeessesesesesenenens
Sanchez, N. G. (ed.), Current Topics in Astrofundamental Physics
Sanderson, R., 4 Countdown of Time
Scaife, W. G., From Galaxies to Turbines
Schrijver, C. J. & Zwaan, C., Solar and Stellar Magnetic Activity .
Sheehan, W. & O’Meara, S. J., Mars. the Lure of the Red Planet ...
Shrimplin, V., Sun Symbolism and Cosmology in Michelangelo’s “Last Fud;
Sitko, M. L., Spargue, A. L. & Lynch, D. K. (eds.),

Thermal Emission Spectroscopy and Analysis of Dust, Disks and Regoliths
Smith, E. P. & Long, K. S. (eds.), NGST Science and Technology Exposition
Smith, M. A., Henrichs, H. F. & Fabregat, J. (eds.), The Be Phenomenon in Early—Type Stars........
Sparke, L. S. & Gallagher, J. S., Galaxies in the Universe: An Introduction
Steel, D., Target Earth
Steele, J. M., Observations and Predictions of Eclipse Times by Early Astronomers............ccccceeeeeeeenens
Stephenson, B., Bolt, M. & Friedman, A. F.,

The Universe Unveiled. Instruments and Images Through HiSIOTY ..........eeieeeieieiesesiisisssssssesenenenens
Strauss, D., Percival Lowell. The Culture and Science of a Boston Brahmin
Strong, R. A. & Sinnott, R. W., Sky Atlas 2000.0 Companion. 2nd Edition .
Szabados, L. & Kurtz, D. W. (eds.), The Impact of Large-Scale Surveys on Pulsating Star Research .

Temple, R., The Crystal Sun — Rediscovering a Lost Technology of the Ancient World ......................
Terzian, Y., Weedman, D. & Khachikian, E. (eds.), Active Galactic Nuclei and Related Phenomena.
The Times, The Times Britain from Space
Tonkin, S. F., AstroFAQs. Questions Amateur Astronomers Frequently Ask ..
Tonkin, S. F., Astronomy with Small Telescopes

Umemura, M. & Susa, H. (eds.), The Physics of Galaxy Formation
Ungar, A. A., Beyond the Einstein Addition Law and its Gyroscopic Thomas Precession ...
Upgren, A., Night Has @ TROUSANA EVES......ccccuuuuuieeieeiiiieeeeeeiiieee e et e e e eeeae e e e eeaaeeeeeeannneaeeee

Valtonen, M. J. & Flynn, C. (eds.), Small Galaxy Groups............cccceeeueeeeeiiiiiiiiiiiiiiiiiiiiiiiiinenenannns
van Breugel, W. & Bland-Hawthorn, J. (eds.),

Imaging the Universe in Three Dimensions: Astrophysics with Advanced Multi-Wavelength Devices ..
van der Hucht, K. A., Koenigsberger, G. & Eenens, P. R. J. (eds.),

Wolf-Rayet Phenomena in Massive Stars and Starburst GaAlaxies ............coeeeeeeuuieeeeeeiiiiaaeeeeiiiannns

Walter, H. & Sovers, O.,

Astrometry of Fundamental Catalogues. Their Evolution from Optical to Radio Reference Frames.....
Williams, J., Observation of Comets from B.C. 611 to A.D. 1640, Translated from the Chinese Annals
Wlasuk, P. T., ObServing the MO0 . ......ccceeeeieieeeeeeeeeeeeee e e e eeees
Woan, G., The Cambridge Book of Physics FOrMUIAS ..........c.ccceuuuiieieeeeiiieeeeeiieeeeeeeiieee e e e

Zahn, J.-P. & Stavinschi, M. (eds.), Advances in Solar Research at Eclipses from Ground and Space..

397
266

392

115
347

123
387
344

181

402
110

342

66

270
277
185

66

267



Index to Volume 121




THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877-2002

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 122

2002



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Apparao, K. M. V. L. 199
Argyle, RoW. 375
Bago, E. P. .. 132
Ball, A. ....... 82
Barrow, J. ....... 242
Barstow, M.

Beech, M. ......

Bidelman, W. P. .
Bland, P. ..
Bond, P. ...
Bracewell, R. ..
Brooks, D. ...
Burbidge, E. M.

Burbidge, G. ..o 133
Carquillat, J.-M. oo 90
Carswell, R. ...... 245
Cartwright, S. 116
Cesarsky, C. ...... 150

Challinor, A. D.
Charles, P. A. .
Clancy, D. ......
Cohen, J. ...
Cohen, M.
Coles, P. .....
Cooke, C. .........
Coradini, M.
Corbin, S. ......
Cottrell, P. L. ....
Crawford, I. A.
Crew, E.

Davies, J. ..coee.ee
De Marco, O. ....
Dunkin, S. ..
Dunlop, S. ..

Elsworth, Y. ...
Evans, C.J. ....

Fletcher, L. ....

Foulger, G. R.

Foulkes, M. ....

Freedman, W.

Fuller, G. .......

Garstang, R. H. . 154

Ginestet, N. 90

Good, S. ..... 54

Grady, M. ..... .. 128,297

Greaves, J. ... 186

Green, S. 117

Griffin, R. F. ............ 1, 14, 90, 121, 158, 210,
2755 329; 355, 370

Guilbault, P. ..o 85

Hall, D. .......... 74

Hapgood, M. . 126

Harries, T. ..... 301

Harrison, R. 115

Haubold, H. J. ..

Heavens, A. ...... 50
Heck, A, .. 110, ITT
Howarth, I. D. ........cceovnnenn. 289
Howells, L. ... vee. 377
Hughes, D. W. ..... ....61, 128, 180, 291
Hurn, M. ..o . 375
Hynes, R\ L. ...t 188
Jackson, N. ...cccccovvivinerennnnne. 113
Jaffe, A. ...... 314
Jeffrey, C. S. e .. 226
Jones, D. oo 176
Kelly, B. oo 56
Kendall, J. M. ...ocooeiiiiininnnns 194
Kent, B. ........ 5I
King, A.R. . ee.. 362
Kukula, M. ..o 139

Lloyd, C. ......
Lynden-Bell, D. .................

Mahoney. T. J. .....

Mann, R.

Martinez, P. .......oooeeeiinin 359
Mason, H. E. ... 179
Mastroianni, A. .........coeeeeen 346
McBeath, A. ....coooeeeeeeiiinnnns 219
McBride, N. .. 231
Mclnnes, C. ....cooovveeeiinennnn. 252
McNally, D. .o 58
Merloni, A. ... 234
Merrifield, M. R. ................ . 54
Mestel, L. ...... 114, 178, 223, 366
Mihalas, D. 369
Moore, P. oo ... 183, 296, 374
Mundell, C. .....oooeevvvininnnnn ... 255
Murdin, P. ..o 232
Nelemans, G. .....ccoeeeevvvennnns 130
Norman, P. ........coeeiiiinnnn, 298
O’Brien, P. ..oveeiiiiiiiee, 289
Osborne, J. . 309
Ostriker, J. P ooeeviviiieeee. 196
Page, C. .oooevvveeeiiiieieieie, 225
Pagel, B. ... 177
Parker, Q. «ooovvveeiiiiiiiiiiinnns 264
Peacock, J. . 169
Penny, A. .oooooiiiiiiiii 230

Phillipps, S. ...
Pike, C. D. .

263
305

Pilkington, J. .... 175
Pillinger, C. 168
Pimbblet, K. A. 236
Plumacher, M. .....c.ccceevuennn. 232
Pollacco, D. ....ceevevvvinnnnne. 122
Ponman, T. ... 270
Pooley, G. G. ...ooevvieieiiiines 373




Index to Volume 122 iii

Priest, E. oo 302
Reynolds, C. ..oovvveviiiiiiiiiiiiiiiieieeeeens 378
Ribeiro, M. B. .....coeiiiiiiinn, ... 20I
Robertson, D. 168
Robinson, T. ......ccovveeeeeeriinnnnns 372
Rosswog, S. .oooiiiiiiiieeiiii 305
Russell, S. 297
Rycroft, M. ..o, 221
Samec, R, ... 22
Schwartz, S. J. s 144
Sigismondi, C.

Skeet, D. .....

Skuljan, Lj. ...ccoevvvviinnn 322
Smartt, S. J. ..o

Smith, R. C.
Solanki, S.
Stallard, T. ..o 132
Stickland, D. J. .... 33, 125, 127, 220, 229, 292,

303, 320, 362, 368, 379
Stott, C. o ... 55, 230
Sullivan, M. .....ccccoeiiiiiiinnns 307

Tatum, J. B. ............
Thomas, E. .
Tomkin, J. cooovevennnnn
Trimble, V. oo 46

Vaquero, J. M. oo 306
van Kampen, E. ......
Vincent, F. .....
Viti, S.

Waddington, I. ........
Wade, R. .o
Walker, H. J. ..ccovvnennnee
Walton, N. ..
Watson, A.
Weaver, B. ...
Weiss, N. ..
Whaler, K. ..
Wilkin, C.
Williams, P. .
Wolfendale, A. .........
Woods, P.J. ..ccceveeenns
Wyse, R. oooovvieieiiies

SUBJECT INDEX

Astronomy Meetings [see also Royal Astronomical Society]

Hot stars and a warm Sun (D. J. SHCKIANA) ..uuvuuiiiiiiiiiieieieieceieee e 320
Black Holes:

Clues about accretion onto quiescent black holes (R. I. Hynes) 188

The spectra and variability of accreting black holes (A. Merloni) 234
Clusters of Galaxies:

Clusters and groups (T. PONMAN) ......ccooiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeee ettt 270
Correspondence:

The Man in the Moone (M. Beech) 45

The StarPages (A. Heck) 110

Artificial neural networks and spectral classification (B. Weaver) 166

Star names (A. McBeath) 219
Corrigendum .........ccevvvvverennn. 236
Cosmic Microwave Background:

CMB radiation (A. ChalliflOr) ......cciiiiiiiiiiiiiiiieieeeeceeeeeeeeeee ettt aeaeeeseeeaaaeaaaaaes 267

Thoroughly modern measurements of the microwave background: precision cosmology

at the beginning of the 21st Century (A. Jaffe) ..ooooveiviiiiiiiiiii 314

Cosmology:

The expansion rate of the Universe (W. Freedman) ......cccocoeioieiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeee 76

Warm dark matter as a viable modification of the cold dark matter paradigm (J. P. Ostriker) ... 196

Limited-frequency-range observations of cosmological point sources (M. B. Ribeiro) ............. 201

Cosmology: a matter of all or nothing (J. Barrow) .........ccccoiiiiiiiiiiiiiiiiiiiiiiiiiieiieiieeeeeeeeeieeeeeeees 242
Dark Matter:

Warm dark matter as a viable modification of the cold dark matter paradigm (J. P. Ostriker) ... 196

WIMP stars and dark matter in the Universe (K. M. V. APPArao) .........cccceeuuummmmmmmemennnnnnnnnnnes 199
Data analysis:

The design of an automated data-analysis system for robotic telescopes and

its application to Be stars (L. HOWEIIS) ...vvieiiiiiiiiiieieeiieeeeeecceeeeeee e 377

B QITOTIAL oottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeaeaes 136

Galaxies:
Stellar populations of X-ray luminous clusters at z = 0-1 (K. A. Pimbblet) ..
Active galactic nuclei (C. Mundell)




iv The Observatory

Clusters and groups (T. PONIMAN) ....coiiiiiiiieiiiiiie et e et e e e et e e eeeaia s 270
Polarization VLBI monitoring of BL. Lacertae — kinematics, Faraday effects,
and intermediate-scale structure (C. Reynolds) ........coeveviiiiiiiiiiiiiiiiieecceeeees 378
Geophysics:
Cluster: surprises from our new perspective on the magnetosphere (S. Schwartz) 144
Seismic images of the deep Earth viewed from Britain (J. M. Kendall) vee. 104
There is no plume under Iceland (G. R. FOulger) ......cooooiiiiiiiiiiiiiiiiiieieeciiiee e 316
Here and THETe ...ooovvviiiiiiiiiiie e e e e es 60, 136, 184, 236, 308, 380
History:
The ether in the work of the Spanish astronomer Pedro Carrasco (1883-1966)
(J. VL. VAQIUETO) ceeeeeeeieieiet ettt ettt ettt ettt ettt et ettt ettt ettt sttt ssaaebaaeaees 306
Enrico Fermi and X-ray imaging (C. Sigismondi & A. Mastroianni) ................eeeeveevevvvvevvvennns 346
Infrared astronomy:
Astronomy on MSX: the US Midcourse Space Experiment (M. Cohen) .........cceeeeviiiiiieeeeennnns 137
Interstellar material:
Recent observations of variable interstellar absorption lines (I. A. Crawford) ..........cccccvvvvvnnnne 72
Diffuse gas in the Galaxy (Q. PArker) .........cciiiiiiiiiiiiiiiiiiiiiiiiieeeeieieeeeereeeeeaeaeeeae e aaa——————————— 264
Light Pollution:
Light pollution at Mount Wilson and at Palomar in 193132 (R. H. Garstang) ...................... 154
Magnetism:
Dynamos in planets, stars and galaxies (IN. O. WEISS) ....ccoevriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieeeeeveeenene 198
Moon:
Measuring the Moon’s mass (D. W. HUGNES) ....ccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeiesienesiieneaeieienen 61
Notes from Observatories:
HD 98116 (FO Leonis) — not an eclipsing binary (R. F. Griffin) ..........cccvvvviiiiiiiiiiiiviiiiiiinnnn. 355
Discovery of 72-minute pulsations in the chemically peculiar star HD 129052 (P. Martinez) ... 359
Obituaries:
Sir Fred Hoyle (1915-2001) (G. & M. Burbidge) .... 133
Sir Robert Wilson (1927—2002) (D. J. Stickland) 379
Observatories:
ESO and the UK (C. CeSarsKY) ...ceetuuuiieeiiiiiiieeeeeiiiieeee et e e eeeeiaeeeeeeaiaeeeeeeaiaeeeeeeannaaaaeeees 150
Quasars:
Quasars and the evolution of massive galaxies (M. Kukula) . 139
Quasar absorbers and cosmology (R. F. Carswell) 245
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2001 October 12 71
2001 November 9 ... 137
2001 December 14 . 147
2002 January I1 185
2002 February 8 194
2002 March 8 237
2002 April 11 (NAM) ... 242
2002 May 10 309
Summary of RAS activities (N. O. Weiss) .. 244
Royal Astronomical Society, NAM and Speaahst Discussion Meetmgs
First science results from XMM and Chandra (P. Charles) ...........oovvvvveveveeeieverevenirererenennnens 77
Remote, in-situ, and laboratory investigations of planetary materials (S. Dunkin & A. Ball) ... 84
Galactic surveys (To LM cooveeiiiiiiiiiiiiiii et 246
High-energy solar radiation with RHESSI (L. Fletcher) ... 249
Solar-sail mission applications (C. Mclnnes) .... 252
Active galactic nuclei (C. Mundell) 255
Stars and stellar evolution 258
AstroGrid and AstroVirtel (I. Waddington) ... 262
Science from Gemini and the VLT (S. Phillipps) .. 263
Diffuse gas in the Galaxy (Q. Parker) 264
CMB radiation (A. Challinor) 267
Clusters and groups (T. Ponman) 270

Outflows from young stars (J. Cohen & G. Fuller) ..........ooiiiiiiiiiiiiiiiiiiiiiicee e 273



Index to Volume 122 v

Royal Astronomical Society, Medallists and Prizewinners:

Herschel Medal: Professor P. Thaddeus ... 71
Gold Medal: Professor H. Rishbeth 185
Gold Medal: Professor J. A. Jacobs 237
Gold Medal: Professor L. Mestel 242
Eddington Medal: Professor D. Gough .... 243

Science Policy:
ESA’s Aurora Planetary Exploration Programme (D. Hall) .......ouuuiiiiiiiiiiiiiiiiiiiiinen 74

United Nations initiatives on near-Earth Objects (H. Haubold) 151

The ESA strategy regarding near-Earth Objects (M. Coradini) .. 152

The PPARC perspective (R. Wade) 245
Solar System:

Dynamical studies of the Jovian ionosphere (T. Stallard) 132

Mars Global Surveyor and a magnetization model for Mars (K. Whaler) .... 142

United Nations initiatives on near-Earth Objects (H. Haubold) 151

The ESA strategy regarding near-Earth Objects (M. Coradini) ..
Equatorial waves and jets on Jupiter (D. Skeet)
Spacecraft:

ESA’s Aurora Planetary Exploration Programme (D. Hall) 74
Astronomy on MSX: the US Midcourse Space Experiment (M. Cohen) ... 137
Mars Global Surveyor and a magnetization model for Mars (K. Whaler) 142
Cluster: surprises from our new perspective on the magnetosphere (S. Schwartz) 144

High-energy solar radiation with RHESSI (L. Fletcher)

Solar-sail mission applications (C. McINNes) .........ccccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieiieeeeeeeeeeeees
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.)

Paper 162: HID T932T6 .ouuuiiiiiiiiiiiiiiiiiiiie ettt et e e e et e e e e eaaie e e 14

Paper 163: HD 213503/4 and HD 220636/7, with a conjecture concerning y Cephei

Paper 164: HD 181658

Paper 165: HD 20230, HD 22046, and HD 22939 with a progress report on HD 21033 ......... 210

Paper 166: HR 2054 and 7 Lyncis

Paper 167: HD 109179, HD 112914, and HD 114761 ...
Spectroscopy:

Artificial neural networks and spectral classification (B. Weaver) ..........ccceeevevevouunnnnnnnnnnnnnnnnns 166
Stars [see also Spectroscopic binary orbits]:

Orbits of Hyades multiple-lined spectroscopic binaries (J. Tomkin ez al.)

Paper 1: The double-lined triple system HDE 285947

Photometric observations and analysis of Vgo2 Sagittarii (R. Samec & S. Corbin) . 22
IUE observations of 3 Cephei stars (D. J. Stickland & C. Lloyd)

Paper 1: BW Vulpeculae 33
Hot stars in the Small Magellanic Cloud (C. J. Evans) .. 60
The period behaviour of the Algol binary TW Cas (C. Lloyd & P. Guilbault) .. 85
White dwarfs, black holes, and neutron stars in close binaries (G. Nelemans) . 130
Disks and planets around nearby stars (J. Greaves) .. 186
Stars and stellar evolution 258
Hot stars and a warm Sun (D. J. Stickland) ..........eoeiiiiiiiiiiiiiii e 320
Recent declines of RS Telescopii, UW Centauri, and V Coronae Australis

(Lj. Skuljan & P. L. COtLrell) toooiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeee ettt abeeaaaeaaes 322
The magnetic B and A stars — their cause and cure (W. P. Bidelman) 343

HD 98116 (FO Leonis) — not an eclipsing binary (R. F. Griffin)

Discovery of 72-minute pulsations in the chemically peculiar star HD 129052 (P. Martmez) ... 359
Star Formation:

Outflows from young stars (J. Cohen & G. Fuller)

Astrophysical tracers of the cosmic star-formation history (M. Sullivan) ...
Sun:

Solar activity, cloud cover, and climate change (E. P. Bago)

Solar variations and climate change: is there a link? (S. Solanki)

Solar electron beams, radio emission, and coronal mass ejections (R. Lin) ...

High-energy solar radiation with RHESSI (L. Fletcher)

Supernovae:

Direct detection of core-collapse supernova progenitors (S. SmMartt) .......cccococcveeeeeeerniereeeeenn 147
Surveys:

Galactic SUrvVeYs (T LML) tovveieiiiiiiiiiiiiei ettt e et 246
Telescopes:

The production of metal mirrors for use in astronomy (D. BroOKS) ..........uuuuvevuimiuimiuininininnnnnn 131

Science from Gemini and the VLT (S. PRillIDPS) «uvvvvveeeiiiiiiiiiiieiiiiiiieee et 263



vi The Observatory

Thesis Abstracts:

Hot stars in the Small Magellanic Cloud (C. J. Evans)
White dwarfs, black holes, and neutron stars in close binaries (G. Nelemans)
The production of metal mirrors for use in astronomy (D. Brooks)
Dynamical studies of the Jovian ionosphere (T. Stallard)
Solar activity, cloud cover, and climate change (E. P. Bago) .
The spectra and variability of accreting black holes (A. Merloni)
Stellar populations of X-ray luminous clusters at z = o1 (K. A. Pimbblet)
The ether in the work of the Spanish astronomer Pedro Carrasco (1883-1966)

(J. M. Vaquero)
Astrophysical tracers of the cosmic star-formation history (M. Sullivan)
The design of an automated data-analysis system for robotic telescopes and

its application to Be stars (.. HOWELIS) ....cceiiiiiiiiiiiiiiiiiie et
Polarization VLBI monitoring of BL. Lacertae — kinematics, Faraday effects,

and intermediate-scale structure (C. Reynolds) .......cccoeviiiiiiiiiiiiiiiiiiceeeees

Virtual Observatories:
AstroGrid and AstroVirtel (I. Waddington) ....ceeeeeeveieieieieieieeeee e eeeeeeeeeeeeeeees
AstroGrid: Creating the UK’s virtual observatory (N. Walton) ...........ccceeeieiiiiiiniiiiiiiiiineeeeennns

X-rays:
First science results from XMM and Chandra (P. Charles)
XMM-Newton observations of the X-ray afterglow of a gamma-ray burst (J. Osborne)
Enrico Fermi and X-ray imaging (C. Sigismondi & A. Mastroianni)

REVIEW INDEX

Aaboe, A., Episodes from the Early History of Astronomy ...
Allen, H. W. G., The New Cosmology
Asimov, 1., (Asimov, J. J., ed.), It’s Been a Good Life .
Audoin, C. & Guinot, B., The Measurement of Time: Time, Frequency and the Atomic Clock ..........

Balogh, A., Marsden, R. G., & Smith, E. J.,

The Heliosphere Near Solar Minimum. The Ulysses Perspective .............eeeeeeeeieeeieneiiieeieeeeeeeaeeenens
Battistini, P. ez al. (eds.), Seventh Centenary of the Teaching of Astronomy in Bologna 12971997 ...
Beckman, J. E. & Mahoney, T. J. (eds.), The Evolution of Galaxies on Cosmological Timescales .......
Bergreen, L., The Quest for Mars
Berlinski. D., Newzron’s Gift
Bisnovatyi-Kogan, G. S., Stellar Physics 2: Stellar Evolution and Stability
Boffin, H. M. J., Steeghs, D. & Cuypers, J. (eds.),

Astrotomography: Indirect Imaging Methods in Observational AStronomy .............cccccceeveeeeiininenen.
Branco, G. C., Shaifi, Q. & Silva-Marcos, J. I. (eds.),

Recent Developments in Particle Physics and Cosmology ..
Brashear, R. & Lewis, D., Star Struck
Briick. M., Agnes Mary Clerke and the Rise of Astrophysics ..
Brunier, S., The Grear Atlas of the Stars
Brunier, S., Space Odyssey: The First Forry Years of Space Exploration
Brunner, R. J., Djorgovski, S. G. & Szalay, A. S. (eds.), Virtual Observatories of the Future .
Burbidge, G., Sandage, A. & Shu, F. H. (eds.),

Annual Review of Astronomy and Astrophysics, Vol 39, 2001
Burke, B. F. & Graham-Smith, F., An Introduction to Radio Astronomy, 2nd Edition ...

Cartwright, D. E., Tides: a Scientific History
Catchpole, J., Project Mercury. NASA’s First Manned Space Programme
Cole, G. H. A. & Woolfson, M. M., Planetary Science: The Science of Planets Around Stars ..
Combes, F. ez al., Galaxies and Cosmology, 2nd Edition .
Comins, N. E., Heavenly Errors
Cottingham, W. N. & Greenwood, D. A., An Introduction to Nuclear Physics, 2nd Edition .
Cragin, M. & Bonanno, E., Uranometria 20000, Volume 3: Deep Sky Field Guide

Davies, J., Beyond Pluto: Exploring the Outer Limits of the Solar System
de Pater, I. & Lissauer, J., Planetary Sciences
Dorminey, B., Distant Wanderers. The Search for Planets Beyond the Solar System

60
130
131
132
132
234
236

306
307

377

378

262
312

77
309
346



Index to Volume 122 vii

Dunlop, S., Oxford Dictionary of WEATREr ............ccoueieiuuiiiieeeiiiiiaee et 47
Ellis, G. F. R. & Williams, R. M., Flar and Curved Space-Times, 2nd EQition ............................... 178

Fischer, D., Mission Jupiter. The Spectacular Journey of the Galileo Spacecraft
Fox, K. C., The Big Bang Theory: What It Is, Where It Came From and Why It Works ..
Franco, J., Terlevich, E., Lopez-Cruz, O. & Aretxaga, L. (eds.),

Cosmic Evolution and Galaxy Formation: Structure, Interactions and Feedback ..
Frank, J., King, A. & Raine, D. J., Accretion Power in Astrophysics, 3rd Edition ...

129

Frenez, C. er al. (eds.), Whistler PRENOMENA .........ccoeeeeuuuiieeeiiiiiiee e e et e e 221
Gainor, C., Arr0wWS 10 ThE MOOM .........uueeeeeeiiieeeeeeeeieee e e e eee e e e et ee e e e e aeaeeeaeseaaeaaeeessanaeeeseanes 295
Gallant, R. AL, Meteorite HUNLET ...........cceeuueeeeueeeieeeeee e e eee e e eee et e e ae e et e et e e et e e aaaeasaaeees 376
Garzon, F., Eiroa, C., de Winter, D. & Mahoney, T. J. (eds.), Disks, Planetesimals and Planets ..... 57
Godwin, R. (ed.), Freedom 7. The First U. S. Manned Space Flight. The NASA Mission Reports .... 182
Golub, L. & Pasachoff, J. M., Nearest Star. The Surprising Science of Our Sum .........ccccceeeeeeeeeennn. 173
Gondhalekar, P.,

The Grip of Graviry: The Quest to Understand the Laws of Motion and Gravitation ...................... 168
Greeley, R. & Batson, R., The Compact NASA Atlas of the Solar System 225
Grossman, R. L. et al. (eds.), Data Mining for Scientific and Engineering Applications 225
Grun, E. et al. (eds.), Interplanetary Dust 128
Hall, R. & Shayler, D. J., The Rocker Men 118
Hamblyn, R., The Invention of Clouds 220
Hanslmeier, A., Messerotti, M. & Veronig, A. (eds.), The Dynamic Sun 115

Harland, D. M. & Catchpole, J. E., Creating the International Space Station
Helander, P. & Sigmar, D. J., Collisional Transport in Magnetized Plasmas

Hellier, C., Caraclysmic Variable Stars — How and Why They Vary 181
Hirshfeld, A. W., Parallax: The Race to Measure the Cosmos 46
Inglis, M., Field Guide to the Deep Sky Objects 56
Islam, J. N., An Introduction to Mathemartical Cosmology .. 229

Kitchin, C., Solar Observing Techniques
Kundt, W., Astrophysics. A Primer
Kwok, S., Cosmic Butterflies, The Colourful Mysteries of Planetary Nebulae

220
122

Lachi¢ze-Rey, M. & Luminet, J.-P.,

Celestial Treasury: From the Music of the Spheres to the Conquest of SPAce .........couuvveeeeveveevevevennnns 120
Limmerzhal, C., Everitt, C. W. F. & Hehl, F. W. (eds.),

Gyros, Clocks, Interferometers ...: Testing Relativistic Gravity in Space
Lang, K. R., The Cambridge Encyclopaedia of the Sun
Lemarchand, G. A. & Meach, K. J. (eds.), Bioastronomy ’99. A New Era in Bioastronomy ............ 59

Levy, D. H., Starry Night. Astronomers and Poets Read the Sky 58
Levy, D. H. (with Wallach-Levy, W.), Cosmic Discoveries. The Wonders of Astronomy ... 170
Lindsay, H., Tracking Apollo 10 the V00N ...........cccoeeeiiiiiiiiiiiiiieieeeeeeeeeee e 55
Logsdon, J. M. et al. (eds.), Exploring the Unknown: Selected Documents

in the History of the U. S. Civil Space Program, Volume V: Exploring the Cosmos .................c....... 290
Mackintosh, R. ez al., Nucleus — A Trip into the Heart of Matter 222
Map Link, Astronomical Observatories and Planetariums of the World 111
Matteucci, F., The Chemical Evolution of the Galaxy 177
Miner, E. D. & Wessen, R. R., Neptune: The Planet, Rings and Satellites 291

Mizon, R., Light Pollution — Responses and Remedies
Narlikar, J. V., An Introduction to Cosmology, 3rd Edition
Nazarewicz, W. & Vretenar, D. (eds.), The Nuclear Many-Body Problem 2001

Norton, R., The Cambridge Encyclopedia of Meteorites 297
Ordway 111, F. 1., Visions of Spaceflight. Images from the Ordway Collection 230
Osterbrock, D. E., Walter Baade: A Life in Astrophysics 303
Padmanabhan, T., Theoretical Astrophysics. Volume II : Stars and Stellar Systems . 50
Padovani, P. & Urry, C. M. (eds.), Blazar Demographics and Physics 113

Pasachoff, J. M., Astronomy: From the Earth to the Universe, 6th EQition ...............c.cc.cceueveeeeenenen. 116
Peraiah, A., An Introduction to Radiative Transfer: Methods and Applications in Astrophysics .. 226
Pickover, C. A., The Stars 0f HEAVEM .........ccceeeeiiieieiiiisiieieieeseseseseseseseaeseseseseseseaeseaeeeeeeeeeeaeaeneeenes 375




viii The Observatory

Plait, P., Bad Astronomy
Press, W. H. ez al., Numerical Recipes in C++, 2nd Edition ..
Provencal, J. L. et al. (eds.), 12th European Conference on White Dwarfs

Raine, D. J. & Thomas. E. G., An Introduction to the Science of Cosmology
Rao, A. R. P., Astronomy-Inspired Atomic and Molecular Physics
Reynolds, M. D., Falling Stars. A Guide to Meteors & Meteorites .
Rich, J., Fundamentals of Cosmology
Ridpath, 1., The Times Space
Rubin, A. E., Disturbing the Solar System: Impacts, Close Encounters and Coming Attractions ..........

Schilling, G., Flash! The Hunt for the Biggest Explosion in the URiverse ..........cccceeeeeeeeeessssesesenenenens
Schlickeiser, R., Cosmic Ray Astrophysics
Sellers, D., The Transit of Venus
Shayler, D. J., Skylab — America’s Space Station
Shayler, D. J., Gemini — Steps to the Moon
Schonfelder, V. (ed.), The Universe in Gamma Rays
Shapiro, M. M., Stanev, T. & Wefel, J. P. (eds.),

Astrophysical Sources of High Energy Particles and Radiation
Sterken, C. & Kurtz, D. W. (eds.), Observational Aspects of Pulsating B and A Stars ...
Sterken, C. & Hearnshaw, J. (eds.),

100 Years of Observational Astronomy and Astrophysics: Homage to Miklos Konkoly Thege ...........
Sterken, C. & Staubermann, K.,

Karl Friedrich Zillner, and the Historical Dimension of Astronomical Photomerry ...........ccoeeeeeeeeens

Taylor, F. W., The Cambridge Photographic Guide to the Planets ...............ccccccccceveiiiiiiiiiiiiiiinnnnnnn.
Thompson, A. R., Moran, J. M. & Swenson, G. W.,

Interferometry and Synthesis in Radio Astronomy, 2nd ETION ..........cceceeeuuieeeeeeiiiiiaeeeieiiiieeeeeennans
Tirion, W., Rappaport, B. & Remaklus, W., Uranometria 20000, 2nd edition,

Volume 1: The Northern Hemisphere to — 6°; Volume 2: The Southern Hemisphere to +6° ..............
Tirion, W. & Skiff, B. A., Bright Star Atlas 2000.0 ........ccccceeeeeieeeiiiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
Trujillo-Bueno, J., Moreno-Insertis, F. & Sanchez, F. (eds.), Astrophysical Spectropolarimerry ......

Unsold, A. & Baschek, B., The New Cosmos, 5th Edition .
Upgren, A., The Turtle and the Stars

Vanbeveran, D. (ed.), The Influence of Binaries on Stellar Population Studies ............ccceveeeeeeuaaeenen.
Wesson, P., The Interstellar UndertQRers ..............coeeeieeuuuieeeeeeiiieeeeeesiiieaeeeeseseeeeasssineeeeesessnnaaesens

Zanda, B. & Rotaru, M. (eds.), Meteorites. Their Impact on Science and History
Zeilik, M., Astronomy: The Evolving Universe, 9th Edition
Zel’dovich, Ya. B. & Raizer, Yu., P. (Hayes, W. D. & Probstein, R. F., eds.),

Physics of Shock Waves and High-Temperature Hydrodynamic Phenomena .....................cccccuueen.

366

229
176
231

48
370
228

301

125
374

171
362

128
375



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877—2003

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 123

2003



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

A’Hearn, M. F. .

Alexander, P. .....

Allen, P. ......

Almaini, O. .

Al-Mostafa, Z. A. 49
Aragon-Salamanca, A. ......ccceveviiiiiinnnn. 323
Argyle, Ro WL i 55,87
Ballantyne, D. R. cooooviiiiiiiiiiiiiieeeeeeeee 97
Bannister, N. ...oooooviiviiiiiiineeeiiiiieeees 88, 322
Barber, A. ......

Barrow, J. D.

Barstow, M. ......

Bate, M. .. 122

Batey, A.
Bell, S. .....

Bell Burnell, S. J. .......
Benson, A. ..
Beswick, R. J. .

Bingham, R. ........

Boffin, H. M. J.

Bond, P. ... ... 55, 80, 166, 224, 321
Bowey, J. E. oo 320
Branduardi-Raymont, G. 67
Bunce, E. .o 335
Bunker, A, ..ooooiiie e 84
Carquillat, J.-M. 69
Carswell, R. ... 163
Chadwick, P. .. 270
Challinor, A. ..o 157
Chambers, R. H. . 86, 168
Chapman, A. ........ccceeeeet .. 154,241
Ciolek, G. ... 386

Coe, M. ...
Cohen, J. .
Cole, G. H. A. ..
Coles, P. .....
Colley, S. R.
Cooke, C. ...
Cooper, A. ..
Cowley, S. W. H. .
Crow, M. ....
Crowther, P.

Dainty, J. C. ...
Davenhall, C. .

Davies, J. .....

De Grijs, R.

Dhillon, V. ..... 184
Dickinson, C. . 95
Dunkin, S. .. 81
Dunlop, S. .. 402
Edmunds, M. ..o 89
Erdélyi, R. .. 327,338
Euart, N. 25
Faulkner, J. . 254
Firth, A. E. . 59
Fitzsimmons, A. 181
Fraser, G. 162
Freeman, M. P. . 108
Friedman, J. .cccoovvviieeiiiiiiieeeeeeieeeee 25
Garcia-Alvarez, D. ..coooovvvviiiiiiiiiieieienenn 175

Gandhi, P. oo 405

Ghafoor, N. .......ocovveeeeennn. 246
Ghil, M. Lo, 329
Gibb, M. ..o 400
Ginestet, N. 69
Gray, M. ..o, e 177
Greaves, J. wovveeeeeeeeriieeeeeeiiieeeeeeriiee e 271
Griffin, R. F. ... 36, 69, 129, 203, 286, 301, 344
Haniff, C. ... 234
Hapgood, M. A. ................. 159
Harra, L.

Harrison, R. A.

Hearnshaw, J. .....cccceeee.

Heavens, A. .........

Heggie, D. C.

Hindmarsh, M. ........c........ 8o
Holland, K. ......cccooeeiiiinnnnnn. 382
Hook, I. ..... 399
Hough, J. H. ...l 316
Howarth, I. D. .............

Hughes, D. W. .............. .. 53, 90, 225, 388
Jackson, B. V. ..ccccoiiiiiinnnnn 238
Jaffe, AL H. oo, 226
Jardine, M. .....cceovviiineennnn. 273
Jeffries, R. .. 273
Jones, C. A, cooeeriiiieeee, vee. 61
Jones, D. coovviieieieeee e 164
Karamath, J. ....cooovveeee.

Kent, B. .....

Kidger, M. R. ...l

Kilkenny, D. ...oooovvviiiininnnnn 31
King, A. R. ... 161
Klinglesmith, D. ................. 25
Kordi, A. 219
Kordi, M. N 49

Leahy, P. .oooeiiiiiiiiiieiiis 309
Leicester RNIB Coffee-Morning

Discussion Group 312
Levin, J. cveeeeeees 259
Liddle, A. .ooooiviiiiiieeeeees 259
Lloyd, C. coovvvieiiiiiiiiiiiiienes 12
Loos, G. 25
Lynden-Bell, D. ................. 50
Mahoney, T. J. oo 52
Marang, F. .......oooeeiil 31
Martin-Luis, F. 145
Mattila, S. ..o 235
Mestel, L. ..cooeeiiiiiiie, 156
Moore, P. ... 167
Morris, R. G. ..o 406
Nakariakov, V. M. ...ccoovvviviiiiiiiiiiinnne 112, 391
Narayan, R. ........cooeeeiiinnn .... 120
Narbutis, D. .. 145
Neimeier, D. ......oooeeveeiinnnn vee. 25
Norris, R.P.F oo 407
O’Brien, P. .oooeeiiviiieeeieieee e 57, 390
Pagel, B. ........... 172, 223
Peacock, J. ........ 158, 313




Index to Volume 123 iii

Penny, A. ..oooieiiiiiiieeeeeee 161 Tanvir, N.
Penston, M. J. 262 Tapping, K. .
Pérez-Garcia, A. ..cooeeevvvennnnnnnn. 145 Tautvaisiené, G. .......
Pike, C. D. oo, 403 Tatum, J. B. ....
Pimbblet, K. 341 Teare, S. W.
Pollacco, D. ..ooovvvvieeeeieiiiens 278 Tomkin, J. .ccooeennnnnnn
Ponman, T. ........c.ccceeeiiins 173 Tout, C. ..covveeeinnnns
Pooley, G. ... 310 Truesdell, L.
Pourbaix, D. ......coeeeeeiiiiis 126 Tzanavaris, P. ..........
g;lecej’ RoJ o ;Z? van Wyk, F. ..o 31
2 e Vaquero, J. M. ......... 150
Restaino, S. .......... Veronig, A. .. 58
Richards, A. . Viel, M. .cooeeiiiiiinnnn. 174
ROMEL0, Voo 25 R T SO 190
Sanders, J. S. coooiiiis Walker, H. J. coveeeeiiiiiiiieiieieeeeeeee 104, 170
Schulz, R. ... Ward-Thompson, D.
Schroder, Ki-P. ooooovvieeeeeiiiennns Westpfahl, D. ................ 25
Seaton, M. ....cooieiiiiiiiieiii, Williams, D. A. .......
Seymour, N. Williams, P. M. .
Sharp, R, ..o, Willis, A. .oeeeeeeeeiiennns
Shuttlewood, C. .......ccoeeeennnene. Wilson, L. ...............
Skillman, E. ... .. 248 Winterburn, E.
Smith, F. G. ............ .. 315, 319 Wolfendale, A. .........
Smith, G. H. ........ 365 Woolfson, M. M. .....
Smith, R. C. Wright, L. J. ...
Spooner, N. ......... Wright, M. ..............
Stephenson, F. R. ..o 66 Wyatt, M. oo
Stickland, D. J. cooovvinveinrnie. 12, 54579 85, YOrR, T oo 233
91, 162, 306, 314
Stott, C. e 155, 311 Zarnecki, J. coveiiiiiiiie e 171
SUBJECT INDEX
P Ne Le L T L1 o o E TS OO PO PO P PP PPOPOPOPPPPPPPON 408
Anthropic Principle:
Defining civilization using anthropic reasoning (K. A. Pimbblet) .........ccccocoiiiiiiiinennne 341
Atmospheric Physics:
The atmospheric extinction profile in the Canary Islands I — the visible extinction
(ML RLKIAGET €F @L) et e e e e e e e e e e e e e e e e e e e e e e eeeeeaeaeaaas 145
Black Holes:
Ionized accretion discs around black holes (D. R. Ballantyne) 97
Evidence for the black-hole event horizon (R. Narayan) 120
Clusters of Galaxies:
Structure in the cores of galaxy clusters (J. S. Sanders) 59
Numerical models of the intergalactic medium (M. Viel) 174
Comets:
Rosetta goes to Comet Wirtanen (R. Schultz) 115
Diversity among NASA’s cometary missions (M. F. A’Hearn) 118
Cosmic Microwave Background:
Diffuse galactic radiation and its application to CMB observations (C. Dickinson) ................. 95
The cosmic microwave background and fundamental physics (J. Levin & A. Liddle) .............. 259
Cosmic Rays:
Very-high-energy cosmic rays (P. ChadWick) ............uuuuuuiiuiuiuiiiiiiiiiiiiiiiiiiiiiaieiaiaiannenes 270
Correspondence:
A new local observation record for a young moon from Saudi Arabia
(Z. A. Al-Mostafa & M. N. KOTAD) ..uuvuuuiiiiiiiiiiiiiiinineneseieseseseseeeseaeeeeeeeeeeeeaeaaaeasaeaeaeaeaeaenes 49

New data for the reconstruction of solar activity: the case of Andrea Argoli (J. M. Vaquero) ... 150

Reviewing a review (G. H. A. Cole & M. M. Woolfson)

Dr. Tatum replies (J. B. Tatum)
Corrigenda

Education:

Astronomy education (M. J. Penston) ................

151
153
99




iv The Observatory

Galaxies:
Galaxy evolution from multi-colour surveys (A. E. Firth) 59
Neutral-hydrogen-absorption studies of active galaxies (R. J. Beswick) 94
Numerical studies of disc-galaxy formation (L. J. Wright) 98
Galaxy formation and clustering in a hierarchical universe (A. Benson) 192
New clues to dwarf-galaxy evolution (E. Skillman) 248
Properties of protogalactic gas from high-resolution spectroscopy of APM 08279+5255
(P. TZANAVATIS) ..uuviviiiieiiiiiiiiiie et e e e s e e e e 324
Revealing powerful obscured AGN through the X-ray background (P. Gandhi) .... 405
Geophysics:
Silverpit crater: 3D seismic data reveal Britain’s first impact structure (P. Allen) ... 186
The late Triassic bolide impact deposit — what can it tell us? (G. Walkden) ... 19O
Did celestial chaos kill the dinosaurs? (M. Ghil) ..........cooiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeee e 329
Gravity:
Strong gravity (G. Branduardi-Raymont) .......cceeveeiiiiiiiiiiiiiiiieeeeee 67
Linking mass and light with gravitational lensing (M. Gray) .........cccoeeuiioieieiiiiiineeeeiiiieeeeeeennns 177

Here and There ........ccccoiiiiiiiiiiiiii e
History:
Historical eclipses and the Earth’s rotation (F. R. Stephenson)

The astronomical works of Robert Hooke (A. Chapman) . . 241

History of astronomy (E. Winterburn) ..........ceuiiiiiiiiiiiiiiiiiiiiiiiiieiinireienereneienenne ... 265
Instruments:

Results from Ulrracam (V. DRIIION) .ooooiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeieieeeee et 184

Adaptive optics and interferometry (J. C. DAINtY) ..oocvveeieeiiiiiiiiiieeeeiiiie e 267
International Astronomical Union:

The 25th IAU General Assembly in Sydney (M. Kramer) ......coooevvveviiiiiiiiiiniiiniiiiiiininiieeenennnns 253
Interstellar Medium:

Ultra-high-resolution spectroscopy of the ISM towards Orion (R. J. Price) 176

Metallicity variations and conduction in the intracluster medium (R. G. Morris) .... 406
Magnetic Fields:

Recent advances in understanding magnetic reconnection (M. P. Freeman) .............ccvvvvvvnnnee 108
Moon:

A new local observation record for a young moon from Saudi Arabia

(Z. A. Al-Mostafa & M. N. Kordi) 49

The psychological effect on sightings of the New Moon (A. Kordi) 219
Notes from Observatories:

Radial velocity observations of a periastron passage of the visual binary HD 153527

(Cou 1289) (R.F. GIiffiN) .eeeviiiiiiiiiiiiiiiiiiiiiiiiii e 301

Optics:

Adaptive optics and interferometry (J. C. DAINTY) .oocvveviieeiiiiiiiiieeeeiiiiiieeee e e 267
Particle Astrophysics:

Particle astrophysics (N. Spooner) 269
Planets:

Zonal flows on Jupiter (C. A. Jones) 61

NEO physical properties: new insights (A. Fitzsimmons) . 181

Auroral emissions at Jupiter and Saturn (E. Bunce) 335

Extraterrestrial oceanography — wind-driven surface waves on Titan (N. Ghafoor) 246

Star and planet formation (J. Greaves) 271
Quasars:

A multi-colour CCD survey for quasars (R. Sharp) .......cccccoovviiiiiiiiiiiiiiiiiiiiciieeees 94
Radio Astronomy:

A maser-traced circumstellar disc in W3(OH) (M. Wright) 333

Radio observations of the UK Deep X-Ray Survey Area (N. Seymour) 407
Royal Astronomical Society:

Retirement of Mr. J. E. J. Lane (D. A. Williams) 326

Summary of RAS activities (S. J. Bell Burnell) 250
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2002 October 11 61

2002 November 8 ... 101

2002 December 13 115

2003 January 10 177




Index to Volume 123 N

2003 February 14 .
2003 March 14
2003 April 10 (NAM) ...

2003 IMIAY O ottt ettt e et e ettt e e et aaa e e e e taa e eeeeetaa e e e eeannaaaae
Royal Astronomical Society, NAM and Specialist Discussion Meetings

Strong gravity (G. Branduardi-Raymont) ..........ceeiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeseeeseeeieneeaae 67

Clustered wersus isolated star formation (D. Ward-Thompson & M. Bate) ..........ccevvvvvvvvvvvennns 122

The cosmic microwave background and fundamental physics (J. Levin & A. Liddle)
Astronomy education (M. J. Penston)
History of astronomy (E. Winterburn)
Adaptive optics and interferometry (J. C. Dainty) .
Particle astrophysics (N. Spooner)
Very-high-energy cosmic rays (P. Chadwick) ...
Star and planet formation (J. Greaves)
Cool stars (M. Jardine & R. Jeffries)
AGB stars (A. Richards)
Post-AGB stars (D. Pollacco) .
Massive stars (P. Crowther)
Binary stars (C. Tout)
Variable stars and asteroseismology (D. Kurtz) .
Heating of the solar atmosphere: waves vs reconnection (R Erdely1 & L Harra)
Royal Astronomical Society, Medallists and Prizewinners:

Gold Medal: Professor J. Bahcall
Gold Medal: Professor D. Gubbins
Price Medal: Professor Y. Kamide

Michael Penston Astronomy Prize: Dr. M. Wright
RAS Blackwell Prize: Dr. E. Bunce

Science Policy:

The UK space Strategy (A. COODPEL) ...uvuuurururureuurereuereeueseueneseseaseananessnnnnnnnn s annnns 101

The RAS and women in astronomy and geophysics (H. J. Walker) ........ccccccoveviiiiiiiiiiiiiiinnene 104
Site Testing:

Astronomical seeing at the Magdalena Ridge Observatory (D. Neimeier ez al) .....cccceveverenennnn 25
Solar System:

Auroral emissions at Jupiter and Saturn (E. BUNCE) .....ouiiiiiiiiiiiiiiiieieeeeeeeee e 335

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.):

Paper 168: HR 8361 36
Paper 169: HD 21771/2 69
Paper 170: HD 553 and HDE 337518 (V741 Cassiopeiae and V511 Lyrae) .. 129
Paper 171: HD 152028 and HDE 284195 (GK Draconis and Viog4 Tauri) . 203

Paper 172: HD 83509, HD 95547, and HD 190275

Paper 173: HD 111306, HD 113023, HD 117901, and HD 142474
Spectroscopic binary orbits of Hyades stars (J. Tomkin):

Paper 2: The double-lined system HD 27149 ..

Paper 3: The triple-lined system HD 29608 ....
Stars:

IUE observations of § Cephei stars — Paper 2: § Cephei (D. J. Stickland & C. Lloyd) ............ 12

The sdB eclipsing system HW Vir: a substellar companion?

(D. Kilkenny, F. van Wyk & F. Marang) 31
Mixing in the atmospheres of red helium-core-burning stars (G. TautvaiSiené) 64
Observational studies of wind and photometric variability in three early-type stars

(S RuCOILEY) ettt ettt e e et e e e e a e e e e e naanaeee 96
HD 112914: A nearby one-solar-mass binary system (H. M. J. Boffin & D. Pourbaix) ............ 126
Dynamic activity in the outer atmospheres of late-type stars including the Sun

(D. Garcia-Alvarez) 175
Pulsars revisited (S. J. Bell Burnell) 194
CCD observations of two RR Lyraes and a suspected RR Lyrae

(J. Karamath & R. Connon Smith) 195

Standing on the shoulders of dwarfs (J. Faulkner) .
Star and planet formation (J. Greaves)
Cool stars (M. Jardine & R. Jeffries)
AGB stars (A. Richards)
Post-AGB stars (D. Pollacco)
Massive stars (P. Crowther)
Binary stars (C. Tout)
Variable stars and asteroseismology (D. Kurtz)
Radial velocity observations of a periastron passage of the visual binary HD 153527

(Cou 1289) (R. F. GIiffin) ...ocovviiiiiiiiiiiiiiiiicci e 301




vi The Observatory

Star Formation:
Clustered versus isolated star formation (D Ward-Thompson & M. Bate)
Star and planet formation (J. Greaves)
The role of massive stars in young starburst galaxies (R. P. F. NOrris) ......ccoeveeeviiiiiiiiiininnnnnn,
Sun:
Solar flares: the Neupert effect, the chromospheric evaporation model, and coronal heating
(A. Veronig)
Magnetohydrodynamic seismology of the solar corona (V. Nakariakov) .. . .
New data for the reconstruction of solar activity: the case of Andrea Argoll {d. M Vaquero)
The Solar Mass Ejection Imager (SMEI) as an imaging photometer for tomography
(B. V. Jackson)
Living with a star — the dynamic Sun (R. Erdélyi)
Heating of the solar atmosphere: waves vs reconnection? (R. Erdélyi & L. Harra) ...................
Supernovae:
Supernovae as probes of their host galaxies and circumstellar environments:
search strategies in nuclear starbursts and spectroscopy of SN 1987A CSM (S. Mattila) .....
Wias the efficiency of globular-cluster formation self-regulated by supernovae? (G. H. Smith) .

Thesis Abstracts:

Solar flares: the Neupert effect, the chromospheric evaporation model, and coronal heating

(A VEIONIZ) tieviviiiiiiiiiiiiiiiiiiiiieieeee ettt
Galaxy evolution from multi-colour surveys (A. E. Firth) .
Structure in the cores of galaxy clusters (J. S. Sanders) ..
A multi-colour CCD survey for quasars (R. Sharp)
Neutral-hydrogen-absorption studies of active galaxies (R. J. Besw1ck)
Diffuse galactic radiation and its application to CMB observations (C. Dickinson) .................
Observational studies of wind and photometric variability in three early-type stars

[ ST 1) 115 R RRRN
Tonized accretion discs around black holes (D. R. Ballantyne)
Numerical studies of disc-galaxy formation (L. J. Wright) ...
Numerical models of the intergalactic medium (M. Viel) ....
Dynamic activity in the outer atmospheres of late-type stars including the Sun

(D. Garcia-Alvarez)
Ultra-high-resolution spectroscopy of the ISM towards Orion (R. J. Price)
Supernovae as probes of their host galaxies and circumstellar environments:

search strategies in nuclear starbursts and spectroscopy of SN 1987A CSM (S. Mattila) .....
Properties of protogalactic gas from high-resolution spectroscopy of APM 08279+5255

(P. Tzanavaris)
Revealing powerful obscured AGN through the X-ray background (P. Gandhi) .
Metallicity variations and conduction in the intracluster medium (R. G. Morris) ....
Radio observations of the UK Deep X-Ray Survey Area (N. Seymour)
The role of massive stars in young starburst galaxies (R. P. F. Norris)

REVIEW INDEX

Athanassoula, E., Bosma, A. & Mujica, R. (eds.),
Disks of Galaxies: Kinematics, Dynamics and Perturbations ...........cocueeeeeeeeeieeiiieieiiiiiiiiiiiiiieeieeeens

Barstow, M. A. & Holberg, J. B., Extreme Ultraviolet AStronomy ...........ccceceeeeeesesessssssssssesenenenenens
Bash, F. & Sneden, C. (eds.), Astronomical Instrumentation and the Birth and Growth of

Astrophysics: A Symposium Held in Honor of Robert G. Tull ..
Belkora, L., Minding the Heavens
Blair, E. C. (ed.), Asteroids: Overview, Abstracts and Bibliography
Bleeker, J. A. M., Geiss, J. & Huber, M. C. E. (eds.), The Century of Space Science ...
Bohlender, D. A., Durand. D. & Handley, T. H. (eds.),

Astronomical Data Analysis Software and Systems XI
Bond, P., The Continuing Story of the International Space Station . .
Borgani, S., Mezzetti, M. & Valdarnini, R. (eds.), Tracing Cosmic Evolution with Galaxy Clusters .
Bottke, W. F., Cellino, A., Paolicchi, P. & Binzel, R. P. (eds.), Asteroids III .........c.ccccceveeeeeeereranans
Boehnhardt, H., Combi, M., Kidger, M. R. & Schultz, R. (eds.), Cometary Science after

Hale-Bopp: Volume 1, Invited Review Papers. Volume 2, Contributed Papers and Research Notes ...
Boyd, T. M. & Sanderson, J. J., The Physics of Plasmas ...
Brody, J., The Enigma of Sunspots
Brown, M. J. I. & Dey, A. (eds.), Next Generation Wide-Field Multi-Object Spectroscopy ...
Burbidge, G., Sandage, A. & Shu, F. (eds.),

Annual Review of Astronomy and Astrophysics, VOl. 40, 2002 .......ueueuuuuuueuuuiiiiiiiiiieeeeeeeeaeeeeeens

235

324
405
406
407
407



Index to Volume 123 vii

Cabral, H. & Diacu, F. (eds.), Classical and Celestial Mechanics: The Recife Lectures ..................... 169
Carlowicz, M. J. & Lopez, R. E., Storms from the Sun: the Emerging Science of Space Weather ........ 83
Chavez, M. A. et al. (eds.),

New Quests in Stellar Astrophysics: The Link Berween Stars and Cosmology ...........ceeeeeeeeueaeeenennn. 163
Chen, L.-W. et al. (eds.), AMiBA zoo01: High-z Clusters, Missing Baryons, and CMB Polarization . 157
Chong, S. M., Lim, A. H. C. & Ang, P. S., Photographic Atlas of the Mo0n .........ccccceeveeeierenenannnn. SI

Cockell, C., Impossible Extinction: Natural Catastrophes and the Supremacy of the Microbial World .. 403
Cohen, R. ]J. & Sullivan III, W. T. (eds.), Preserving the Astronomical Sky
Consolmagno, G., Brother Astronomer: Adventures of a Vatican Scientist
Crenshaw, D. M., Kraemer, S. B. & George, I. M. (eds.),

Mass Outflow in Active Galactic Nuclei: Neww Perspectives .............coeueveveeeieieeeeereeeeeeeerenereneneeennnes 57
Da Costa, G. A. & Jerjen, H. (eds.), The Dynamics, Structure and History of Galaxies . 172
Darling, D., The Complete Book of Spaceflight from Apollo 1 to Zero Gravity 311

del Toro Iniesta, J. L., Introduction to Spectropolarimetry ..............ccccceeuevenen. ... 316
Dick, S. J., Sky and Ocean Joined: The U.S. Naval Observatory 1830—2000
Dunlop, S. & Tirion, W., Collins How to Identify the Night Sky .
Dwivedi, B. N., Dynamic Sun

Falcke, H. & Heyl, F. W. (eds.), The Galactic Black Hole ...
Fara, P., Newton: The Making of a Genius

Favata, F. & Drake, J. J. (eds.), Stellar Coronae in the Chandra and XMM-Newton Era .. 401
Fernie, D., Setting Sail for the Universe: Astronomers and their Discoveries 55
Floberghagen, R., Lunar Gravimetry: Revealing the Far Side 93
Forbes, E. G., Murdin, L. & Willmoth, F. (eds.),

The Correspondence of John Flamsteed, the First Astronomer Royal. Volume 3: 17031719 ............. 155
Forbes, G., S1ar Talks 10 B0y SCOULS ........uuuuiiiiiiiiieieiiseseiessseeseseseseseseseseaeaeseseaeeeeeaeeeeeeeeaeaeaeaaaeees 390
Fridman, A., Marov, M. & Miller, R. (eds.),

Observational Manifestation of Chaos in Astrophysical Objects 235

Friedlander, M. W., A Thin Cosmic Rain: Particles from Outer Space
Fujii, Y. & Maeda, K.-1., The Scalar-Tensor Theory of Gravitation ..........cccccceeeeeeeeeeeeeeeeeeaeiaaaaaaaas
Fusco-Femiano, R. & Matteucci, F. (eds.),

Chemical Enrichment of Intracluster and Intergalactic Medium ................coouueueuueeeeeveeeeeveeevevenennnns 89
Geisler, D., Grebel, E. K. & Minniti, D. (eds.), Extragalactic Star Clusters .. ... 165
Gilmour, J. K., The Practical Astronomer’s Deep-Sky Companion ........... ... 402
Godwin, R. (ed.), Apollo 11, The NASA Mission Reports, Volume 3 . 55
Godwin, R. (ed.), Apollo 16: The NASA Mission Reports, Volume 1 . 166
Godwin, R. (ed.), Apollo 17: The NASA Mission Reports, Volume 1 . 321
Godwin, R. (ed.), Gemini 7 ... 168
Good, G. A., Observing VAriable STATS ............uuuuuuuuuuuuuuuuiuiuesisesesasasesesenasaininannnnnes 382
Gordon, M. A. & Sorochenko, R. L.,

Radio Recombination Lines: Their Physics and Astronomical ApplicQtions .............ccceeeeeevererenenenanns 231

Grebel, E. K. & Brandner, W. (eds.), Modes of Star Formation and the Origin of Field Populations . 230
Green, R. F., Khachikian, E. Ye. & Sanders, D. B. (eds.), AGN Surveys — IAU Colloguium 184 .. 390
Grice, N., Touch the Universe: A NASA Braille Book of ASIrONONY .........ueuevuuuieiiininiiiiiiinesenennns 312

Hanel, R. A., Conrath, B. J., Jennings, D. E. & Samuelson, R. E.,

Exploration of the Solar System by Infrared Remote Sensing ... 310
Hanslmeier, A., The Sun and Space Weather ............c.ccceveveeeeeen 159
Harland, D. M., The Earth in Context: A Guide to the Solar System . 81
Harland, D. M., Mission to Saturn: Cassini and the Huygens Probe .. 171
Harvey, B., Europe’s Space Programme: 1o Ariane and Beyond ... 392
Hawking, S. (ed.), On the Shoulders of Giants .........ccceeeeeeeeeeeeeeseeeeeienerenenens 156
Heck, A. (ed.), Organizations and Strategies in Astronomy, Volumes I, II, & IIT 314

Heck, A. (ed.), Information Handling in Astronomy — Historical Vistas

Ikeuchi, S., Hearnshaw, J. & Hanawa, T. (eds.),

The Proceedings of the LAU 8th Asian-Pacific Regional Meeting, Volume 1
Inglis, M., Observer’s Guide to Stellar EVOIUTION .......cccoeveeeeeisiieieeeaaeenenans
Inoue, H. & Kunieda, H. (eds.), New Century of X-Ray Astronomy
Inwood, S., The Man Who Knew To0 MUCH ..........uueeeeeeeiiiaaaaeeiaiiaaaeaaenn.

Irvine, M., Creating Space: The Story of The Space Age Told Through Models ... 162
Kaler, J. B., The Hundred Gre@rest STATS .......cceceeieieieseseieieieieeseseseseseseseseseseseseseseseseseeeseeeeasaesenenes 87
Kirshner, R. P.,

The Extravagant Universe: Exploding Stars, Dark Energy, and the Accelerating Cosmos  ................ 161

Katz, J. 1., The Biggest Bangs: The Mystery of Gamma-Ray Bursts,
the Most Violent Explosions in the Universe ...
Krugel, E., The Physics of Interstellar Dust




viii The Observatory

Laing, R. A. & Blundell, K. M. (eds.), Particles and Fields in Radio Galaxies 167
Lasser, D., The Conquest of Space 167
Lemonick, M. D., Echo of the Big Bang 309
Lejeune, T. & Fernandes, J. (eds.), Observed HR Diagrams and Stellar Evolution:

The Interplay Berween Observational Constraints and Theory ... 385
Letessier, J. & Rafelski, J., Hadron and Quark-Gluon Plasma .... .... 8o
Levy, D. H., Shoemaker by Levy: The Man Who Made an IMpact ............ccoeeueeeeeeeeiiieeeeeeiiaaaaean. 235
Marov, M. Ya. & Kolesnichenko, A. V., Mechanics of Turbulence of Multicomponent Gases ............. 227
Martinez, V. J. er al. (eds.), Historical Development of Modern Cosmology 50
Martinez, V. J. & Saar, E., Statistics of the Galaxy Distribution 92
Migenes, V. & Reid, M. J. (eds.), Cosmic Masers: From Protostars to Black Holes 394
Montesinos, B., Giménez, A. & Guinan, E. F. (eds.),

The Evolving Sun and its Influence on Planetary Environments . 170
Moore, P. (ed.), More Small Astronomical Observatories 168
Moore, P. & Watson, J., Astronomy with a Budget Telescope 307
Mulchaey, J. S. & Stocke, ]J. T. (eds.), Extragalactic Gas at Low Redshift 84
North, G., ASIrONOMY 17 DEPIR .....eeeeeeeiiee ettt e e e e e e e e e eeaaae e e e eeaanaaeeeees 322
Overduin, J. M. & Wesson, P. S., Dark Sky, Dark Matter .............ccccceeeeeeieieieiiieieiiiissssesesenenenenens 158
O’Meara, S. J., Deep-Sky Companions: The Caldzvell OBJECtS .........ceueeeeuuuiieeeeiiiiieeeeeiiiieeeeeeeiianns 315
Paschmann, G., Haaland, S. & Treumann, R. (eds.), Auroral Plasma Physics ...........cccceeeeerererenens 395
Padmanabhan, T., Theoretical Astrophysics Volume III: Galaxies and Cosmology ............cceeeeeeeuunnnn. 317
Pevtsov, A. A. & Uitenbroeck, H. (eds.),

Current Theoretical Models and High Resolution Solar Observations: Preparing for ATST .............. 391
Plionis, M. & Cotsakis, S. (eds.), Modern Theoretical and Observational Cosmology ...................... 226
Razaullah Ansari, S. M. (ed.), History of Oriental AStronomy ..........cccececeeeeeeresesesessssssssssssesssenenens 233
Reingold, E. M. & Dershowitz, N., Calendrical Tabulations, 1900—2200 . 89
Rickman, H. (ed.), Highlights of Astronomy, Volume 12 91
Saha, P., Principles of DAta ANGLYSIS ....cccceeeuuiieeeeiiiiee et e e e e et e e e e eeaanas 398
Sembach, K. R. ez al. (eds.),

Hubble’s Science Legacy: Future Optical/Ultraviolet Astronomy from Space ............ccccccceevvevenennnn. 387
Shara, M. M. (ed.), Stellar Collisions, Mergers and Their Consequences veee 172
Shayler, D. J., Apollo: the Lost and Forgotten Missions 82
Siegfried, T., Strange Matters: Undiscovered Ideas at the Frontiers of Space and Time ... 308
Slane, P. O. & Gaensler, B. M. (eds.), Neutron Stars in Supernova Remnants 315
Stanimirovic, S. ez al. (eds.), Single-Dish Radio Astronomy: Techniques and Applications .. 318
Starck, J.-L.. & Murtagh, F., Astronomical Image and Data Analysis ... 164
Sykes, M. V. (ed.), The Future of Solar System Exploration, 2003—20I3 ....cccccueuuuieeeeeeurnaaeaeeeannnnns 80
Taylor, A. R., Landecker, T. & Willis, A. G. (eds.),

Seeing Through the Dust: The Detection of H I and the Exploration of the ISM in Galaxies ... 389
Times Books, The Times Wallchart of the Night Sky 54
Thompson, M. J. & Christensen-Dalsgaard, J. (eds.), Stellar Astrophysical Fluid Dynamics . 380
Tonkin, S. F. (ed.), Practical Amateur Spectroscopy 88
Tout, C. A. & Van Hamme, W. (eds.), Exotic Stars as Challenges to Evolution 162
Tritton, K. P., Earth, Life and the Universe ... Exploring our Cosmic Ancestry v 161
Tucker, W. & Tucker, K., Revealing the UNIUErSe ..........cceueeeeeeeeeeeieiiiieiiieaeeeaeeeeeeeeeeeeeeeeeeeeeeeeaeaes 92
Vermij, R., The Calvinist Copernicans:

the Reception of the New Astronomy in the Dutch Republic, 15751750 154
Verhas, P., Jean-Charles Houzeau et son Temps 223
Vernin, J., Benkhaldoun, Z. & Munoz-Tufién, C. (eds.),

Astronomical Site Evaluation in the Visible and Radio RANGE .............cceveeeeeuuieeeiaiiiiaeeeeeiiiiaeaeeees 234
Weasner, M., Using the Meade ETX: 100 Objects You Can Really See with the Mighty ETX ........... 400
Webb, S., If the Universe is Teeming with Aliens ... Where is Everybody? ...................... 225
Weekes, T. C., Very High Energy Gamma-Ray Astronomy 382
Whittet, D. C. B., Dust in the Galactic Environment, 2nd Edition . 320
Woodmansee, L., Women ASIrONAULS .............coouueeemuieeiie e e e e e e e e e e e aas 170

Zubrin, R. & Crossman, F. (eds.), On to Mars: Colonizing a New WOrId ........cccccceeeeeeeeeeeiienenenanans 224



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877-2004

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 124

2004



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Aikman, G. C. L. 453
Appleby, G. ......... 410
Argyle, ReW. oo 94, 207, 229, 392

Babusiaux, C. .
Bahcall, J. N.
Bailey, M. E. ..
Balme, M. ......
Barrow, J. D.
Barstow, J. ......
Barstow, M. A. ....
Baskill, D.
Basu, D. ......
Bate, M.
Beech, M. ...
Bell Burnell, S. J.
Bode, M.
Bond, P. ..

Brand, P. W.J. L. ... 443
Brown, P. ....... 277
Briick, M. T. 55
Bryan, G. 239
Bryce, M. oo 155

Chambers, R. .
Chapman, A. .
Charles, P. A. .
Clarke, D. ...
Coates, A.
Cohen, R. J. ..

Colless, M. 339
Collier Cameron, A. .. 321, 342
Cooke, C. 67
Crawford, L. A. .ooeeeiiiiieeeeeeeiee e, 84, 398

Dale, J.E. ...
Davies, J. .

de Blok, W. G. J. 237
Delgado Donate, E. ..cooooeveviveiiiiiiieeeeenn 310
Diego, F. ..

Doel, P. ....

Edgar, R. G. ...

Edge, A. ...
Elliott, D. .
Ellison, S. ...

Emel’yanenko, V. ............. 405
Emerson, J. P. ..ccoocoiiiiiinnns 334, 336
Fabian, A. C. ...... 161
Falle, S. A.E. G. . 250
Fortes, A. D. .. 417
Fraser, G. 63
Garstang, R. H. . 14
Genner, I. ......... 211
Goad, M. ....... 59
Goswami, A. 47
Grady, M. M. . 316
Green, S. 340
Griffin, R. E. M. 393
Griffin, R.F. ..., 22,97, 136, 190,

258, 294, 371, 429
Grindrod, P. .ooeiiiiiieeeeeeee e 157
Halliday, 1. 244, 323
Hapgood, M. .... 215

Haque, S. ...oooooeiiiiiil 65
Hargrove, M. .........ccceeeees 277
Harra, L. 241
Harrison, R. A. 420
Haswell, C. ........ccceeeeiiinen 353
Hatzes, A. .oooovviiiiiiiiiis 342
Hearnshaw, J. B. 167
Heavens, A. .......ooeeveieiiien 75
Heggie, D. C. ...............

Hilditch, R. W.

Hoenig, M. .............ol

Hooper, D. .ooooooviiiiiiin 309
Horbury, T. ... . 423
Howarth, I. D. ..... .. 220, 395
Hughes, D. W. ... 157, 394, 401, 404, 447, 449
Hurn, M. . 37, 451
Izzard, R. G. ..o 411
Jeffery, C. S. oo 445
Jenner, A. ..o, .... 203
Jones, D. H.P. .cccoovvviiieiiiiiiinnnnns 57, 210, 403
Jordan, C. ... 346
Kamide, Y. .oooovviiiiiiiiiiinnns 70
Karamath, J. ...covieeeeeiiiinnnns 203
Kasting, J. vooovvveeviieiiiiiinnnnnns 314
Kellett, B. J. 163
King, A.R. .. —. 304
Kunz, M. . 155
Lambert, D. L. ...l 47
Liddle, A. R. . 358
Lloyd, C. «oooeeiiiiiiiiiiiis 203
Loflin, T. .ooeeiiiiiiieeeeeeiiienns 284
Loveday, J. .... 64
Lynden-Bell, D. ................. 452
Mahoney, T.J. oo 145
Mann, R. ... 445
Massey, R. ... 453
McDonald, A. B. ................ 73
McHardy, I .....oooeeiiiiinnn 409

McWalter, T.

Murray, C. D. .....

Napier, W. M. ..o 300
Nield, E. woovvviiiiiiiiiiiiiiiiieeee 78
Osborne, J. w.oveveeeeneninininnnnnn 355
O’Brien, P. T. 397
Ostriker, J. P. 416

Pagel, B. E. J.
Papaloizou, J.

156
250

Patel, M. R. .. 227
Penny, A. J. weoeeiiiiiiiiil 221
Pfeiffer, R. J. 117
Pittard, J. ... 406
Pollacco, D. ...... . 304
Pooley, G. G. covvvvieiiiiiiiii 214
Ramm, D. J. 167
Rao, N. K. . 47
Read, J. L. oooeiiiiiiieeeeis 227




Index to Volume 124 iii

Readhead, A. ......cccoovniiiiiennn. 1 Sultan, A. H. ........... 390
Rice, K. ... .. 6rI Sumner, T. ............. 357
Ridpath, L. ............ ... 302, 305 X
Ringrose, T.J. coovevevevevecrnnn. . 455 $g$rl:;:;gl R gi
Rix, S. A. . 6 2 - -
Rt R ‘2;7 Tubbs, R. N. .. 159
Robinson, T. ........ 303 Turner, M. .............. I51
Roche, P. ... van Leeuwen, F. .......ccccoovvvvvviiiiiiiiiiinnn, 152
Ruggles, C. Vitly S, wovveoveoereeesensessessesss s
Ryan, S. oo 349
Ward-Thompson, D. .....
Samec, R. 284 Weiss, N O. ......... 348
Sargent, A. ... 166 West, J. B. ... I
Scarfe,'CA D. . ... 209, 450 Whaler, K. A. . 446
Shan_klm, T s . 396 Whiting, A. B. 173
Sk\{l]an, Jo o 167 Whiting, R. .......... 307
Sm%th, (€ 20 = R ... 365 Wickramasinghe, J. T. . 300
Smith, R.C. ..., 145,203, 402 Wickramasinghe, N. C. 300
Southwood, D. .. 232 Williams, P. M. . 224
Spen'cer, R, 410 Wilson, L. ...... 20
Starling, R. L. C. ......cooooiiiins 456 Winterburn, E. . 328
Sterken, C. ..... e 147 Wright, G. covvvveviiiiiiiiieeeeeeeeeeeeeeeeeveans 148
Stickland, D. J. ... 66, 117, 138, 144,
153, 154, 211, 406, 451 ZAIStra, AL oo 350

Archaeoastronomy:

Archaeoastronomy (C. L. N. RUEEIES) ..eeeiiiiiiiiiiiiiiiiiiiiii et 326

Astronomical Imaging:
Lucky exposures: diffraction-limited astronomical imaging through the atmosphere
(Ru N TUDDS) wetttttiiitiiiiiitiiitieiieetae e s s e s e e e s e s e eeeeaeeeseaaeasasasaeaaaeaeaananes 159
Astronomy Meetings [see also Royal Astronomical Society]:
Summary of the IAU discussion meeting on a new classification scheme for double and
multiple stars (R, WL ATZYIE) covveieieiiieeeiieeeieeee ettt 94
Summary of the meeting to celebrate the 50th anniversary of the last observation with the
Airy Transit Circle at Greenwich (R. W. Argyle) ..
Astroparticle Physics:

Astroparticle physics and dark matter (T. SUMNET) .........ouuuiiimiiiiiiiiiiiiiiiees 357
Astrophysics:
Time-domain astrophysics (P. A. Charles & M. BOAE) ......uuuuuuuiimimiiiiiiiiiicicseseseeene e 252

Atmospheric Physics:

Specifications of space weather (Y. Kamide) ... 70
Clusters of Galaxies:

Heating and cooling in the core of the Perseus cluster (A. C. Fabian) ..........cccccceeeiiiiiiiiinnne. 161
Correspondence:

Mea culpa: black drop not due to Venus atmosphere (B. E. J. Pagel) 54

The orbital eccentricity of HDE 258878 (OW Gem) (R. F. Griffin) .......... 136

Sedna’s missing moon (J. T. Wickramasinghe, N. C. Wickramasinghe & W. M. Napier)

Mid-day naked-eye Venus (A. H. SUITAN) ...uuvuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiii s 390
Cosmic Microwave Background:

The cosmic microwave background (A. Liddle) ....
Cosmology:

The expansion of space: free-particle motion and the cosmological constant (A. B. Whiting) .. 173

Concordance cosmology (J. P. Ostriker) ...

Dark Matter:
Cold dark matter in low-surface-brightness galaxies — predictions vs. observations
(W. J. G. de Blok)
Astroparticle physics and dark matter (T. Sumner) ..

EdItorial .....ooiiiiiiiiii e 412
Education:
Astronomy education (P. Roche)
Science communication in the 21st Century (M. Barstow & P. Roche)




iv The Observatory

Extrasolar Planets:

The formation of planetary systems (A. Sargent) 166

Extrasolar planets — what next? (A. Collier Cameron) .. 321

Detection and characterization of extrasolar planets (A. Collier Cameron & A. Hatzes) .......... 342
Galaxies:

The interstellar medium and stellar populations of high-redshift galaxies (S. Rix) .........ccccce.. 226

Dwarf spheroidal galaxies — the key to unlocking the nature of dark matter? (J. I. Read) 227

The impact of galaxy formation on the intergalactic medium (G. Bryan) . 239

Photometric studies of the Milky Way Galaxy (C. Babusiaux) .........ccccceeveeee . 311

An observational study of central engines in active galactic nuclei (R. L. C. Starling) . 456
Gamma-ray Bursts:

High-energy astrophysics — V. Gamma-ray bursts (J. Osborne) ...........ceeeevvvvveveveeeveveveeveeeennnn. 355
Geology:

The map that changed the world (E. Nield) 78
Globular Clusters:

A note on the second-parameter phenomenon in globular clusters (G. H. Smith) ................... 365
Gravitational Lensing:

Weighing the Universe with weak gravitational lensing (R. Massey) .......cccccceeeiiiiiiiiiiiiniinnnnnnn. 453
Here and TRETE ....oovniiii e e aaeeaan 68, 160, 228, 312, 412, 456
History:

Summary of the meeting to celebrate the 5oth anniversary of the last observation with the

Airy Transit Circle at Greenwich (R. W. Argyle) .... 229

Archaeoastronomy (C. L. N. Ruggles) 326

History of astronomy (E. Winterburn) 328
Instruments:

The SuperWASP project (D. Pollacco) .. 246

Science with A4Omega (M. Colless) 339
Interstellar and Intergalactic Medium:

The interstellar medium and stellar populations of high-redshift galaxies (S. Rix) . 226

The impact of galaxy formation on the intergalactic medium (G. Bryan) .......... 239

From the interstellar medium to stars and planets (S. Falle & J. Papaloizou) 250
Libraries:

An English astronomical library: the case of the Cambridge Observatory (M. Hurn) .. 37
Light Pollution:

Mount Wilson Observatory: the sad story of light pollution (R. H. Garstang) e 14

The night sky as culturally marginalized (T. McWalter) .......cccooeeverererirerenns . 87

Adverse environmental factors affecting astronomy (R. J. Cohen) 331
Magnetic Fields:

Magnetic fields in circumstellar environments (A. ZijISTra) ...cocveveeeveieieieieeeeeieeeeeeeeeeeeeeeeeeeeeeees 350
Medicine:

Working at high altitude: medical problems, misconceptions, and solutions

(J. B. West & A. Readhead) «.ovvuuueeieiiiiiiee et e e et e e et e e e et e e e e eaaae e e e eaaan e e aaarnnn s 1
Meteors and Meteorites:
The running of the bulls: a review of Taurid fireball activity since 1962
(M. Beech, M. Hargrove & P. Brown) 277

Meteorites from Mars and from comets (M. Grady) .. 316
Moon:

The scientific case for renewed human exploration of the Moon (I. A. Crawford) .... 84

SMART-1, ESA’s mission to the Moon (B. J. Kellett) 163
Neutrino Astronomy:

A deeper understanding of our Universe from 2 km underground (A. B. McDonald) . 73

Solar neutrinos: past, present, future (J. Bahcall) ....
Notes
Notes from Observatories:

Further observations and Fourier-decomposition parameters of the RR Lyrae stars

TY Ari and EX UMa (J. Karamath €2 al.) .....ceeveveueuiiiiiiiiiiiiiiiiiiiiiiii e 203

Photometric observations and analysis of the dwarf, shallow-contact binary, V524 Monocerotis

(R. Samec & T. Loflin)
A second look at the orbit of HR 6388 (R. F. Griffin) .

91
160

284
294




Index to Volume 124 v

Royal Astronomical Society:
The lease at Burlington House (D. Elliott)

Summary of RAS activities (S. J. Bell Burnell) .. 321
Royal Astronomical Society, Astronomy and Geophys:cs Meetmgs
2003 October 10 69
2003 November 14 .. 80
2003 December 12 ... 161
2004 January 9 232
2004 February 13 . 243
2004 March 12 313
2004 April 1 NAM) 319
2004 May 14 413

Royal Astronomical Society, NAM and Specialist Discussion Meetings:
From the interstellar medium to stars and planets (S. Falle & J. Papaloizou) ...
Time-domain astrophysics (P. A. Charles & M. Bode)
Archaeoastronomy (C. L. N. Ruggles)
History of astronomy (E. Winterburn)
Astronomy education (P. Roche)
Adverse environmental factors affecting astronomy (R. J. Cohen)
New space-based telescopes (J. Emerson) ....
New ground-based telescopes (J. Emerson) .
Science with AAOmega (M. Colless)
Planetary exploration — I. Solar-System observations (S. Green) .
Detection and characterization of extrasolar planets (A. Collier Cameron & A. Hatzes) .......... 342
Solar and stellar physics — I (C. Jordan)
Solar and stellar physics — II (N. Weiss) ..
Late stages of stellar evolution (S. Ryan)
Magnetic fields in circumstellar environments (A. Zijlstra)
High-energy astrophysics — II. Compact binary stars (C. Haswell) .
High-energy astrophysics — V. Gamma-ray bursts (J. Osborne)
Astroparticle physics and dark matter (T. Sumner) ..
The cosmic microwave background (A. Liddle)
Potential UK galactic surveys with Harp-B and SCUBA (D. Ward-Thompson) ..
Science communication in the 21st Century (M. Barstow & P. Roche) ......cooeeiiiiiiiiiiiiiiiienen.
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor D. GUDDINS ...ccoiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeee e eeeeee e eeeeeeeeeeeseaeaeeanaae 69

Gold Medal: Professor J. Bahcall 80
Gold Medal: Professor J. P. Ostriker . 243, 413
Gold Medal: Professor G. Turner 243
Herschel Medal: Professor K. Horne 243, 319
Chapman Medal: Professor R. Harrison . 243, 414
Hannah Jackson (née Gwilt) Medal and Gift: Mr. P. Wallace 243, 414
Fowler Award: Dr. J. Reeves 243, 319
Fowler Award: Dr. T. Horbury . 243, 415

RAS Service to Astronomy award: Dr. I. Corbett
Michael Penston Astronomy Prize: Dr. S. Leach ...
RAS Blackwell Prize: Dr. Clare Watt

Science Policy:
Structural changes in PPARC (1. Halliday) .........uuueiiiiiiiiiiiiieieeeee e eeeeee e eeeeeeeeeeeeees 244, 323
Solar System:
Mea culpa: black drop not due to Venus atmosphere (B. E. J. Pagel)
Recent volcano-ice-water interactions on Mars (L. Wilson)
Modelling the ultraviolet environment at the surface of Mars and design of the Beagle 2 UV
sensor (M. R. Patel)
Update on Beagle-2 mission (D. Southwood) ..
Sedna’s missing moon (J. T. Wickramasinghe, N. C. Wickramasinghe & W. M. Napier) ......... 300
Climate feedbacks on early Mars (J. Kasting)
The origin of comets and the Oort Cloud (M. E. Bailey)
Planetary exploration — I. Solar-System observations (S. Green)
Mid-day naked-eye Venus (A. H. Sultan)
Titan’s methane — the pre-Cassini view (A. D. Fortes)
An investigation of Martian and terrestrial dust devils (T. J. Ringrose)
Meteorites from Mars and from comets (M. Grady) ....cccoeeeeeieieieieieieieieieieeeieeeeeeeeaeeeeeeeeeeeeens
Space Travel:
The scientific case for renewed human exploration of the Moon (I. A. Crawford) ...........cccuu... 84




vi The Observatory

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):
Paper 174: HD 14914, HR 2599, and HD 221422
Paper 175: BD +48° 1048, HR 1736, HR 3416, and HD 199378/9
Paper 176: HD 142353, HD 164025, HD 165007, and HD 209746
Paper 177: 85 Pegasi
Paper 178: HD 109118, HD 112138, HD 112445, and HD 114941
Paper 179: HD 108547, HD 113093, HD 113393, and HD 113638 ....cccccuiiiiiiiiiiiiiieeeiiiieeeee

Stars:

A high-resolution spectroscopic analysis of the supergiant HD 165553

(A. Goswami, N. K. Rao & D. L. Lambert)
A new classification system for double and multiple stars (R. W. Argyle)
The winds of hot close binaries — Paper 4: EM Carinae (HD 97484)

(R. J. Pfeiffer & D. J. Stickland)
The orbital eccentricity of HDE 258878 (OW Gem) (R. F. Griffin)
The orbit of a new double-lined spectroscopic binary: HD 181958

(D. J. Ramm, J. Skuljan & J. B. HEarnshaw) .............uuuuuueumumumimiiiiiiiiiinssessseeeeseseeeeeeeaens
Further observations and Fourier-decomposition parameters of the RR Lyrae stars

TY Ari and EX UMa (J. Karamath €7 Gl.) ......oeuuveveiiiiiiiiiiiiiiiiiiiiiiii s
Photometric observations and analysis of the dwarf, shallow-contact binary,

V524 Monocerotis (R. Samec & T. Loflin)
A second look at the orbit of HR 6388 (R. F. Griffin) .
Solar and stellar physics — I (C. Jordan)
Solar and stellar physics — II (N. Weiss) .
Late stages of stellar evolution (S. Ryan)
Magnetic fields in circumstellar environments (A. Zijlstra)
High-energy astrophysics — II. Compact binary stars (C. Haswell)
Nucleosynthesis in binary stars (R. G. Izzard)

Star Formation:

Decoding the fossil record in the Sloan Digital Sky Survey (A. Heavens)
Radiative feedback and massive-star formation (R. G. Edgar)
Understanding star formation (M. Bate)
Multiple-star formation in molecular-cloud cores (E. Delgado Donate)
Feedback in star-cluster formation (J. E. Dale)

Sub-millimetre Astronomy:

Potential UK galactic surveys with Harp-B and SCUBA (D. Ward-Thompson) ...........c..........

Sun:

A deeper understanding of our Universe from 2 km underground (A. B. McDonald) .
Solar neutrinos: past, present, future (J. Bahcall) ....
Solar flares and coronal mass ejections (L. Harra) ...
Solar and stellar physics — I (C. Jordan)
Solar and stellar physics — II (N. Weiss) ....
Bursting the solar bubble (R. A. Harrison)
Waves and turbulence in the solar wind (T. HOrbury) .......coceiiiiiiiiiiiiiiiiiieiiieee e

Surveys:

The SuperWASP project (D. POILACCO) ..uuuuuuuiuiiiieiiieieie it e e e e e e e e e e eeeeeeeeeeeeeeeeeeees
A wide-field infrared survey (M. Hoenig)
Potential UK galactic surveys with Harp-B and SCUBA (D. Ward-Thompson) ....

Telescopes:
New space-based telescopes (J. Emerson) ...
New ground-based telescopes (J. Emerson)
Thesis Abstracts:
Radiative feedback and massive-star formation (R. G. Edgar) ...
Lucky exposures: diffraction-limited astronomical imaging through the atmosphere
(RUNLTUDDS) it
The interstellar medium and stellar populations of high-redshift galaxies (S. Rix) ..
Modelling the ultraviolet environment at the surface of Mars and design of the Beagle 2 UV
SENSOT (ML RuPatel) oieiiiiiiiiii i
Dwarf spheroidal galaxies — the key to unlocking the nature of dark matter? (J. I. Read)
Multiple-star formation in molecular-cloud cores (E. Delgado Donate) ......
Photometric studies of the Milky Way Galaxy (C. Babusiaux) ...........
A wide-field infrared survey (M. Hoenig) ...
Nucleosynthesis in binary stars (R. G. Izzard) ...
Weighing the Universe with weak gravitational lensing (R. Massey)
Feedback in star-cluster formation (J. E. Dale)
An investigation of Martian and terrestrial dust devils (T. J. Ringrose) ...........
An observational study of central engines in active galactic nuclei (R. L. C. Starling) .

X-ray Astronomy:
Heating and cooling in the core of the Perseus cluster (A. C. Fabian) ........cccccccvvvvvverviieennnnnn.

22
97
190
258
371
429

47
94

117
136

167
203

284
294
346
348
349
350
353
411

75
158
233
310
454

362

73

91
241
346
348
420
423

246
312
362

334
336

158

159
226

227
227
310
311
312
411
453
454
455
456



Index to Volume 124 vii

REVIEW INDEX

Arp, H., Catalogue of Discordant Redshift ASSOCIALIONS ...cceeeeeeeeeeeeeeeeieieeeeeieieeeieieeeeeeeeeeeeeeeeaeaeaeaaees 222
Aughton, P., The Transit of Venus: The Brief, Brilliant Life of Jeremiah Horrocks,

Father of British ASIrONOMY .......uuuuuuuuuuseeeteseseseieieseteaeteeaeesaasa s 449
Bailes, M., Nice, D. J. & Thorsett, S. E. (eds.), Radio Pulsars 148
Bakich, M. E., The Cambridge Encyclopedia of Amateur Astronomy 210
Balona, L. A., Henrichs, H. F. & Medupe, R. (eds.), Magnetic Fields in O, B and A Stars:

Origin and Connection to Pulsation, Rotation and Mass Loss 395
Biskamp, D., Magnetohydrodynamic TUIBUIETICE ..........cccceeeieieeeeieiiieieieieieieie e 150
Bennett, J., Cooper, M., Hunter, M. & Jardine, L.,

London’s Leonardo: The Life and Work of Robert HOORE .............uuuuuuuuuuuneiniiiieieneeenennes 139
Beutler, G. et al. (eds.), Earth Gravity Field from Space — from Sensors to Earth Sciences 410
Bowyer, S. & Hwang, C.-Y. (eds.), Matter and Energy in Clusters of Galaxies ..... 214
Bruce, B., The Infinite Universe of Einstein and Newton 452
Burbidge, G. R., Blandford, R. D. & Sandage, A. R. (eds.),

Annual Review of Astronomy and Astrophysics, Volume 41, 2003 153
Burnham, R. & Tirion, W., Exploring the Starry Sky 400
Caprara, G., The Solar System 302
Charbonnel, C., Schaerer, D. & Meynet, G. (eds.), CNO in the Universe ... 224
Chauvin, M., Hokiiloa: The British 1874 Transit of Venus Expedition to Hawai’t 401
Clayton, D., Handbook of Isotopes in the Cosmos: Hydrogen to Gallium 143
Committee on the Physics of the Universe,

Connecting Quarks with the Cosmos: Eleven Science Questions for the New Century .. 55
Darling, D., The Universal Book of Astronomy ... 305
Deming, D. & Seager, S. (eds.), Scientific Frontiers in Research on Extrasolar Planets ... 221
Dolling, L. M., Gianelli, A. F. & Statile, G. N. (eds.),

The Teésts of sze Readings in the Development of Physical Theory 56
Dunlop, S. & Tirion, W., Star Finder 66
Dunlop, S. & Tirion, W., Firefly Planisphere Deluxe 211
Dunlop, S. & Tirion, W., Collins How to Identify the Night Sky . 461
Duric, N., Advanced Astrophysics 443
Finlay, W. H., Concise Catalog of Deep-Sky Objects 149
Frame, T. & Faulkner, D., Stromlo: An Australian Observatory 144
Garcia, P. J. V. et al. (eds.), The Very Large Telescope Interferometer: Challenges for the Future .......... 448
Goossens, M., An Introduction to Plasma Astrophysics and Magnetohydrodynamics . ... 303
Greene, B., The Fabric of the Cosmos: Space, Time and the Texture of Reality . ... 407
Gribbin, J. & M., The Science of Philip Pullman’s His Dark Materials .............. ... 206
Gribov, V. N., The Theory of Complex Angular Momenta: Gribov Lectures on Theoretical Physics ..... 309

Habing, H. J. & Olofsson, H. (eds.), Asymptotic Giant Branch Stars
Hall, R. D. & Shayler, D. J., Soyuz: A Universal Spacecraft
Harland, D. M., The Big Bang: A View from the 21st Century
Harrison, E., Masks of the Universe: Changing Ideas on the Nature of the Cosmos .
Heck, A. (ed.), Organizations and Strategies in Astronomy, Volume 4
Heck, A. & Madsen, C. (eds.), Astronomy Communication
Hendrie, M., The Times Night Sky 2004
Hensler, G. ez al. (eds.),

The Evolution of Galaxies: III — From Simple Approaches to Self-Consistent Models .
Heudier, J.-L., The Night Sky Month by Month ...
Hoffleit, D., Misfortunes as Blessings in Disguise ....
Hubeny, I., Mihalas, D. & Werner, K. (eds.), Stellar Atmosphere Modeling

Inglis, M., Astronomy of the Milky Way. Part 1: Observer’s Guide to the Northern Sky
Inglis, M., Astronomy of the Milky Way. Part 2: Observer’s Guide to the Southern Sky ...

Jeanloz, R. (ed.), Annual Review of Earth and Planetary Sciences, Volume 31, 2003 ..cccceeeerererenennnn.

Kallenbach, R. ez al. (eds.), Solar System History from Isotopic Signatures of Volatile Elements 156
Karttunen, H. ez al. (eds.), Fundamental Astronomy, 4th Edition .................... ... 2I9
Kitchin, C., Illustrated Dictionary of Practical Astronomy .. .. 145
Kitchin, C. R., Astrophysical Techniques, 4th EAition ..............ccccccceueeenies .. 304
Kitchin, C., Telescopes and Techniques: An Introduction to Practical Astronomy 305
Kogut, J. B. & Stephanov, M. A.,

The Phases of Quantum Chromodynamics: From Confinement to Extreme Environments .. 309
Kondo, Y. et al. (eds.), Interstellar Travel and Multi-Generation Space Ships ..... 157
Kronk, G. W., Cometography: A Catalog of Comets: Volume 2 — 1800-1899 ... 405
Kurtz, D. W. & Pollard, K. R. (eds.), Variable Stars in the Local Group: IAU Colloquium 193 .. 445

Kutner, M., Astronomy: A Physical Perspective, 2nd EQUTION ......cccceeeeieeiiiiiiiiiiiiiiiiiiiiiiiiiii 220



viii The Observatory

Kwok, S., Dopita, M. & Sutherland, R. (eds.),

Planetary Nebulae: Their Evolution and Role in the Universe ...............ccccevuveieiiiiiiiiiiieniiiiinnneens 155
Landstreet, J. D., Physical Processes in the Solar System . 209
Lang, K., The Cambridge Guide to the Solar System 213
Leverington, D., Babylon to Voyager and Beyond: A History of Planetary Astronomy ... 64

Li, X. D., Trimble, V. & Wang, Z. R. (eds.), High Energy Processes and Phenomena in Astrophysics 406
Leung, K. S., Leung, K. C. & Li, T. (eds.), Stellar Astrophysics: A Tribute to Helmur A. Abt ......... 450

Liebergot, S., Apollo EECOM: Journey of a Lifetime .... 62
Liszka, L., Cognitive Information Processing in Space Physics and A:zmphyszc: 445
Macdonald, L., How to Observe the Sun Safely 408
Makino, J. & Hut, P. (eds.), Astrophysical Supercomputing Using Particle Simulations 61
Maor, E., Venus in Transit ... 401
Martin, E. L. (€d.), Bromwm DmWarfs ......cc.uuueeeeeeeiiiiee e e et e e et e e e eeee e e e et e e e eeaanneeeeees 142
Martins, C. J. A. P. (ed.), The Cosmology of Extra Dimensions and Varying Fundamental Constants . 155
Mayor, M. & Frei, P.-Y., New Worlds in the COSmos ...........uuuuuuuuuiuiiiiiieninssesessssssssssssssenenenens 207

McElyea, T., A Vision of Future Space Transportation: A Visual Guide to Future Spacecraft Concepts . 151

Metcalfe, N. & Shanks, T. (eds.), A New Era in Cosmology ... 64
Minh, Y. C. (ed.), New Technologies in VLBI 410
Monteiro, M. J. P. F. G. (ed.), The Unsolved Universe: Challenges for the Future 453
Moore, P. (ed.), 2004 Yearbook of Astronomy 307

Nakada, Y., Honma, M. & Seki, M. (eds.),

Mass-Losing Pulsating Stars and their Circumstellar Matter .............coovueeeieiiiiiiiiiiiiiiiiiiiiiiiiinieennn. 60
Odenwald, S., Back to the Astronomy Café 306
Ordway III, F. I. & Sharpe, M. R., The Rocket Team .... ... 218
Oswalt, T. D. (ed.), The Future of Small Telescopes in the New Millenium ..........cccccceeeeveeeeeeenenenenns 140

Pérez, E., Gonzales Delgado, R. M. & Tenorio-Tagle, G. (eds.), Star Formation Through Time 223
Petersen, C. C. & Brandt, J. C., Visions of the Cosmos 397
Piotto, G. er al. (eds.), New Horizons in Globular Cluster Astronomy 152
Pogue, W. R., Space Trivia ... 141
Ridpath, I. (ed.), Oxford Dictionary of Astronomy 66
Ridpath, 1., The Times Universe: A Photographic Guide 308
Ridpath, I. & Tirion, W., The Monthly Sky Guide, 6th Edition 57
Rohlfs, T. & Wilson, T. L., Tools of Radio Astronomy, 4th Revised and Enlarged Edition .. 448
Rosado, M., Binette, L. & Arias, L. (eds.), Galaxies: The Third Dimension 59
Roy, A. E. & Clarke, D., Astronomy: Principles and Practice, 4th Edition ... 145
Russell, C. T. (ed.), The Cassini-Huygens Mission 146
Russell, C. T. (ed.), The Genesis Mission 215
Schaaf, F., A Year of the Stars. A Month-by-Month Fourney of Skywatching ..... 392
Sengoopta, C., Imprint of the Raj: How Fingerprinting was Born in Colonial India 154
Seymour, P., The Scientific Proof of Astrology:

A Scientific Investigation of How the Stars Influence Human Life 404

Sheehan, W. & Westfall, J., The Transits of Venus ....... . 406

Stix, M., The Sun: An Introduction, 2nd Edition ..... 447
Strom, R. G. & Sprague, A. L., Exploring Mercury: The Iron Planet 157
Sullivan, S. P., Virtual Apollo 63

Takalo, L. O. & Valtaoja, E. (eds.), High Energy Blazar AStronomy .............c.cccccceuueeueeeeeeeenenannnas 409
Thompson, M. J., Cunha, S. & Monteiro, M. J. P. F. G. (eds.),

Asteroseismology Across the HR Diagram
Thurston, H., Getting to Know the Cosmos

Tribble, A. C., The Space Environment: Implications for Spacecraft Design . 216
Trujillo Bueno, J. & Sanchez Almeida, J. (eds.), Solar Polarization 3 399
Turcotte, S., Keller, S. C. & Cavallo, R. M. (eds.), 3D Stellar Evolution 58
Turner, M. J. L., Expedition Mars ... 398
Verger, F. et al., The Cambridge Encyclopedia of Space Missions: Applications and Exploration ......... 217
Vozmischeva, T. G., Integrable Problems of Celestial Mechanics in Spaces of Constant Curvature ...... 403
Waller, W. H. & Hodge, P. W., Galaxies and the Cosmic Frontier 208
Weinberg, S., The Discovery of Subatomic Particles, Revised Edition 304
Wesson, P., Cosmic Dreams 451
Wickramasinghe, N. C., Burbidge, G. R. & Narlikar, J. V. (eds.), Fred Hoyle’s Universe 394
Winterburn, E., The Astronomers Royal 138
Wood, C. A., The Modern Moon: A Personal View 212
Zensus, J. A., Cohen, M. H. & Ros, E. (eds.), Radio Astronomy at the Fringe 214
Zimmerman, R.,

Leaving Earth: Space Stations, Rival Superpowers, and the Quest for Interplanetary Travel ... 225
Zuber, K., Neutrino Physics .. 309



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877—2005

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 125

2005



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

412
Ahumada, J. ... 199
Aigrain, S. ........... 199
Al-Mostafa, Z. A. 25
Aplin, K. ............. 279
Archer, J. .... 197
Argyle, R. W. 176
Asher, D. J. .... 319
Ashley, K. oo 186
Bailey, M. ..
Ballai, I. ... .
Barnes, T. oo
Barstow, M. A. 109, 193,274
Bell, S. Al o 271
Bond, P. ... . 52,53, 111,197, 340
Booth, D. C. .coooiiiiieiiieeeeeeeeee e 218
Brookes, M. 62
Brooks, S. 195
Bruce, B. . 174
Burleigh, M. .. 405
Chambers, R.H. ...ccoooviiiiiiiniiiiiee 62
Chaplin, W. .... 224
Chapman, A. . 110
Chapman-Rietschi, P. A. L. ...l 278
Christou, A. ... 23
Clarke, D. 355
Cohen, J. .... 399

Colless, M. .
Cooke, C. ..

Crawford, I. ... 334
Croston, J. H. ..oooviiiiiiiiiiieeeeeeeeee 116
Davies, P. . 70
Drew, J. ... 207
Dunning-Davies, J. cooooveviveiiiiiiieieieienennn 43
Edmunds, M. G. . 133
Ellison, S. ...... 408
Emel’yanenko, V. .....cccocviiiiiiiiiiiinininnnn. 319

Fender, R. ...
Ferreras, 1.

Fortes, D.

Gallego, M. C. .. 152
Garcia, J. A. 152
Garvin, J. B. ... 129
Gordillo, A. . 152
Grady, M. ... 273
Griffin, R. E. M. ........... 49, 57, 106, 179, 402
Griffin, R. F. 1, 81, 134, 253, 300, 323, 367, 388
Gurzadyan, V. G. .ccoooveveveiiieieieieeeieeeeeens 352
Hannah, I. G. .... 413
Hearnshaw, J. B. 30
Heavens, A. .... e 331
Heggie, D. C. -+ 335, 409
Hendry, M. A. 297
Herd, C. ..... 56
Heward, A. . 296
Hilditch, R. W. 72
Hoffman, R. E. . 156

Hohenkerk, C. Y. .......oouu.... 271
Howarth, . D. .........cooueeenl. e, 283
Hughes, D. ooooovviiiiiii 178
Hughes, D. W. ... 45, 105, I13,
2755 2765 406, 410

e 404

182

Jackson, J. coieiiiiiiieiee, 126
Jain, R. 342
Jones, B. W. ... 48
Jones, D. H. P. . 280
Joy, K. ... 335
Kent, B. .oooeeiiiiiiieeeeeiiiinns 184
Kellett, B. J. 221
Koch, R. H. ...... .. 315, 355
Kukula, M. ..o 409
Lahav, O. ..coooevvviieeeeieiiinnnns 46
Lavraud, B. ... 65

Lynden-Bell, D. ...

Mahoney, T.J. ..ooovvveiiiinnn
Malamud, B. D.
Malin, D. .oooooiiiiiieeeinns
Masheder, M.
Mason, K. O.
McLure, C. ..ooevviieeeeeeiiinnns
McMahon, R. G. ................
Miller, A. I. ...
Mitton, S.

Moore, P. oo

Morton, D. C. .....

Mueller-Wodarg, I. .............

Murdin, P. G. ....coeeeeeeiannnns

Murray, J. B. .l

Napier, W. M. .. 319
O’Brien, P. T oo 52,61
Osmaston, M. ........ccccee. ee. 221
Ostriker, J. P v, 351
Pagel, B.E. J. .ol . 54,55
Parnell, C. .... . 348
Pasachoff, J. M. 121
Peacock, J. A. 331
Phillipps, S. 194
Pickard, R. . 284
Pike, C. D. . 333
Pooley, G. G. 112
Price, D. . 117
Pye, I oo 339
Ramm, D. J. oo 30
Ridpath, I. ..., 281
Rogers, J. «oooooeiiiiii 277
Sanchez-Bajo, F. ................. 152
Scott, E. 330
Sims, M. . 183
Skuljan, J. .. 30

Smith, F. G. ..
Smith, G. H. ...

. 338
.. 187,244




Index to Volume 125 iii

Smith, R.C. ... 114, 341, 400 Wallis, M. 189
Stanley, G. Q. G. 296 Ward-Thompson, D. .. 54
Stickland, D. J. ........... 44, 108, 177,192, 278, Whaler, K. A. .....oovvvneee 223, 295

3275 3425 398, 4045 415 Whiting, R. .......... 184,192,411
Sultan, A. H. oo 227 Wilkinson, L. J. 116

X Williams, D. A. 104
Tlplier, FJ o, 168 Williams, P. D. 204
Tobin, W. . .. I31 Willi PM 6

> illiams, P. M. L II15533
Tomkin, J. ... 64, 112, 181,232 Willis, A. ] o
Townsend, R. 191 1S B ) 407
> Willis, J. coeveveeenennns 282
van den Bergh, S. ... 60, 408 Willstrop, R. V. 63,238
Vaquero, J. M. ... . 152 Wright, G. ....c..e 338
Walker, G. A. H. ........... ... 59,274 ZarneckKi, J. cooevernnnn. 292
SUBJECT INDEX
Almanacs:

Controversy in the Astronomical Almanac 2006 (S. A. Bell & C. Y. Hohenkerk) .............cooeeeee. 271
Atmospheric Physics:

The magnetospheric cusps revealed: results from the CLUSTER mission (B. Lavraud) ........... 65
Black Holes:

From charged black holes to the electron (D. Lynden-Bell) ..........cccuiiiiiiiiiiiiiiiiiiiiinanen 286
Calendars:

Lunar calendars: The new Saudi Arabian criterion (Z. A. Al-Mostafa) ........cccceeeevvvriiirerenennnn 25
Correspondence:

Astronomy education (J. Dunning-Davies) 43

The infinite Universe of Einstein and Newton (B. Bruce) 174

Controversy in the Astronomical Almanac 2006 (S. A. Bell & C. Y. Hohenkerk) .............ccoeeueee 271
Cosmology:

The arrow Of time (P. DAVIES) ..vvvvvriiiririiiiiiitiiiiiieieitietiaeeieaeaeee e ens 70

The star-formation rate of the Universe at redshift 6 (R. G. McMahon) .... 124

The infinite Universe of Einstein and Newton (B. Bruce) 174
D STe 10 o 1 USRS 344
Education:

Astronomy education (J. DUNNing-Davies) ...........uuuueuuuueuuuemememeneniininininenenenininennnn 43
)25 - USRS 344
Extrasolar Planets:

Planetary transits and stellar variability (S. AIgrain) .........cceeeviiiiiiiiiieiiieerereeeeeeereeeeeeeeeeeee.. 199
Extraterrestrial Life:

Kolmogorov complexity, string information, panspermia, and the Fermi paradox

(V. G GUIZAAYAN) ©evtvtiiiiiiiiiiiiiiiiiiiiiii e s e s e s s e s e s e s e aeeeaeaeseaeeaaaaaaasaeaeaeaaaaaanes 352
Galaxies:

Deep imaging of nearby galaxies (ID. Malin) .........uuuvuiuuueuumeiiiiiiiiiiiiiiiie s 67

Jet/environment interactions of FRI and FRII radio galaxies (J. H. Croston) ... 116

Hot gas in galaxies and clusters (J. P. Ostriker)
Geophysics:

The support of mountains and the survival of continental cratons (J. Jackson) .
The recent earthquake and tsunami in south-east Asia (B. D. Malamud) ..
The great Sumatra earthquake 2004 (D. C. Booth)
The plate tectonic significance of the Aceh earthquake mechanism, 26 December 2004

(M. F. Osmaston)
Continental rifting: magnetotelluric fieldwork adventures in Africa (K. A. Whaler) .

Here and TREre ......uuuiuuiieiiiiiiiiiiiiii e 64, 120, 200, 284, 344, 416



iv The Observatory

History:
Foucault’s spinning mirror and the distance to the Sun (W. Tobin) ..........cevvvvvvervreeveereeeeeennnnn.
The Star of Bethlehem: A type-Ia/Ic supernova in the Andromeda galaxy? (F. J. Tipler) .........
The RAS’s greatest fracas (A. I. Miller) .
The Paris meridian in fiction, art, adventure, and science (P. G. Murdin)
Conflict in the cosmos — Fred Hoyle’s life in science (S. Mitton)

Magnetic Fields:
The magnetospheric cusps revealed: results from the CLUSTER mission (B. Lavraud) ..
Turbulent diffusion of magnetic fields (L. J. Wilkinson) ...
Magnetic fields in astrophysics (D. Price)

Moon:

Lunar calendars: The new Saudi Arabian criterion (Z. A. Al-Mostafa)
Rational design of lunar-visibility criteria (R. E. Hoffman)
SMART-1 makes it to the Moon (B. J. Kellett)
Explaining and calculating the length of the new crescent Moon (A. H. Sultan)
Did we really land on the Moon? (M. A. Hendry)

INOTES ittt ettt e e e e e e e e st e e e e e
Notes from Observatories:
The BY Dra star HD 77191 is a spectroscopic binary but GQ Leo may not be
(RoF. GIIfIN) coeiiiiiiiiic e
Radial-velocity observations that just missed a periastron passage of 34 Leonis
(R GIIFFIN) oottt e e et e e e e ettt e e e e s e e e e e e aeeees

Obituaries:
David Stanley Evans (1916-2004) (T. Barnes)
Richard Bingham (1940—2005) (D. J. Stickland) ...
Observatories:
The future of the Anglo-Australian Observatory (M. Colless) ....ccovveviiiiiiiiiiiiieiiiiiiiiieieieeeeeeeens
Optics:
Foucault’s spinning mirror and the distance to the Sun (W. Tobin)
The optical adjustment of a three-mirror telescope (R. V. Willstrop)

Photography:

Deep imaging of nearby galaxies (D. Malil) .......ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiierereeeeeeeerenesee.
Polarimetry:

Null polarization standards (R. H. Koch & D. Clarke) .......cccoeeviiiiiiiiiiiiiiiiiiiiiieeeeeeeens

Royal Astronomical Society:
The RAS, yesterday, today, and tomorrow (K. A. Whaler) ......cccccceeeviiiiiiiiiiiiiiiiiiiiiiiiiieeneeen.
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2004 October 8
2004 November 12 .
2004 December 10 .
2005 January 14 ..
2005 February 11 ...
2005 March 11
2005 April 7 (NAM) .
2005 May 13
Royal Astronomical Society, Specialist Discussion Meetings:
Seismology of the Sun: From the inner core to the corona (I. Ballai & W. Chaplin) .............
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor E. Margaret Burbidge ...
Gold Medal: Professor G. Burbidge

Gold Medal: Professor Carole Jordan 217,

Gold Medal: Professor G. Turner
RAS Blackwell Prize: Dr. Clare Watt .
RAS Blackwell Prize: Dr. P. Williams
Price Medal: Professor Gillian Foulger
Eddington Medal: Professor R. Kippenhahn .
Fowler Award (Astronomy): Dr. G. Ogilvie
Fowler Award (Geophysics): Dr. Arwen Deuss ....
RAS Service to Astronomy award: Mr. G. Hurst .
RAS Service to Geophysics award: Professor A. Douglas .

65
116
117

25
156
221
227
297

284

323

388

118
415

208

131
238

67

355

296

65
121
129
201
217
285
294
345

224

217
217
294
285
129
201
217
217
217
217
217
217



Index to Volume 125 v

Science Policy:
How should PPARC adapt to new challenges? (K. O. MaSOn) ..........uuuuemmmmmmmmmmmmininininininennnenes 298
Solar System:
Negative report of occultation by the D-type asteroid (773) Irmintraud
(A. Christou & M. Bailey)
The transit of Venus and the black-drop mystery (J. M. Pasachoff)
The scientific frontiers observed by the NASA rovers Spirit and Opportunity. A new Mars
(J. B. Garvin)
Foucault’s spinning mirror and the distance to the Sun (W. Tobin)
Modelling planetary atmospheres: problems and solutions (P. D. Williams) ....
Update on the progress of the Huygens probe to Titan (I. Mueller-Wodarg) .
Early results from the Cassini—Huygens mission (J. Zarnecki)
Earth in the cosmic shooting gallery (D. J. Asher, M. Bailey, V. Emel’'yvanenko & W. Napier) .... 319
Our best chance for life on Mars: an equatorial frozen sea (J. B. Murray) .........cccccoccuvieeeenennns 349
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.):
Paper 180: T Aurigae
Paper 181: HD 49635/6, HD 50730/1, HD 201563, and HD 203340 ...
Paper 182: 22 Camelopardalis, HD 156051, HR 6890, and HD 221757 ....
Paper 183: HD 98031, HD 112573, and HD 197913
Paper 184: HD 106383, HD 109070, HD 118157, and HD 121213

I21

Paper 185: HD 15850, HR 2452, HR 5769, and HD 193468 367
Spectroscopic binary orbits of Hyades stars (J. Tomkin):

Paper 4: The double-lined system HDE 284414 .....cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeveseeeeeeeeenes 232
Stars:

Spectroscopic mass ratio for two visual binaries: HD 206804 & HD 217166

(D. J. Ramm, J. B. Hearnshaw & J. Skuljan) 30

Astrophysical parameters for the eclipsing binary u Herculis (R. W. Hilditch) . 72

Barnard’s blue stars in Messier 13 (G. H. Smith) .. 244

The giant flare of SGR 1806—20 (R. Fender) 287

Weights for timings of minimum light of eclipsing binaries (R. H. Koch) 315

The BY Dra star HD 77191 is a spectroscopic binary but GQ Leo may not be (R. F. Griffin) ... 323

Null polarization standards (R. H. Koch & D. Clarke) ......ccccoeveieiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeees 355
Radial-velocity observations that just missed a periastron passage of 34 Leonis (R. F. Griffin) .... 388
An observational analysis of helium-rich subdwarf B stars (A. Ahmad) ......cccccoevvvviiieieienennnnn. 412

Star Clusters:
A photometric and statistical study of colour-magnitude diagrams of open clusters

(J. Ahumada) 199
Barnard’s blue stars in Messier 13 (G. H. Smith) .. 244
Star Formation:
The star-formation rate of the Universe at redshift 6 (R. G. McMahon) .... 124
The elegant Universe (M. G. Edmunds) 133
Sun:
The umbra-penumbra area ratio of sunspots from the de la Rue data
(J. M. Vaquero, A Gordillo, M. C. Gallego, F. Sanchez-Bajo & J. A. Garcia) 152
Seismology of the Sun: From the inner core to the corona (I. Ballai & W. Chaplin) . 224
The solar coronal heating problem — why has it not yet been solved? (C. Parnell) ................. 348
Particle heating and acceleration in solar flares: energization at a reconnecting X-point and
RHESSI microflare observations (I. G. Hannah) ..............eueueuiiiiiiiiiiiiiiiiiiinsenennn 413
Surveys:
IPHAS: the INT/WFC photometric Hot survey (J. DIEW) ......ueuiuiiiiiimiiiiiiiiiiiiiine 207
Telescopes:
The optical adjustment of a three-mirror telescope (R. V. WillStrop) .........eeevevevmmmmmeueneneeennnnnns 238
Thesis Abstracts:
Turbulent diffusion of magnetic fields (L. J. Wilkinson) 116
Jet/environment interactions of FRI and FRII radio galaxies (J. H. Croston) 116
Magnetic fields in astrophysics (D. Price) 117
Planetary transits and stellar variability (S. AIZrain) .......cccocooooiiiiiiiiiiiiiii 199
A photometric and statistical study of colour-magnitude diagrams of open clusters
(J. ARUIMAAA) +1ttttitiiiiiiiiiiiiitiieie s s s e s e e e s e e e e e e e aeseaaaaeeaaeaaeeaeaeaaaaaaaes 199
An observational analysis of helium-rich subdwarf B stars (A. Ahmad) .......cccoeeeeviiiieieieiennnn. 412

Particle heating and acceleration in solar flares: energization at a reconnecting X-point and
RHESSI microflare observations (I. G. Hannah) ..............eueviuiiiuiiiiiiiiiiiiiiisenennn 413



vi The Observatory

REVIEW INDEX

Aalto, S., Hiittemeister, S. & Pedlar, A. (eds.), The Neutral ISM in Starburst Galaxies ..
Argyle, R. W. (ed.), Observing and Measuring Visual Double Stars
BAA Campaign for Dark Skies, Philip’s Dark Skies Map
Bagenal, F., Dowling, T. E. & McKinnon, W. (eds.),

Fupiter: the Planet, Satellites and MagnetoSPRere ........c.cocueueeeeeeeeeeeeiiiieeieieeeeeeeeee e
Belton, M. J. S., Morgan, T. H., Samarasinha, N. & Yeomans, D. K. (eds.),

Mitigation of Hazardous Comets and ASTErotdS ..........ccouuueeeieeiiiuiieeeeiiiieeee et e e eeeaieeas
Benest, D., Froeschlé, C. & Lega, E.,

Hamiltonian Systems and Fourier Analysis: New Prospects for Gravitational Dynamics ..................
Berthier, D., Urban Astronomy
Bone, N., Philip’s Deep Sky Observer’s Guide
Brandt, J. C. & Chapman, R. D., Introduction to Comets, 2nd Edition
Burbidge, G., Blandford, R. & Sandage, A. (eds.),

Annual Review of Astronomy & Astrophysics, Volume 42, 2004 ..
Burl, A., Prehistoric Astronomy and Ritual, 2nd Edition
Burton, M., Jayawardhana, R. & Bourke, T. (eds.), Star Formation at High Angular Resolution .....
Bussey, B. & Spudis, P., The Clementine Atlas of the Moon
Byrd, G. G. et al. (eds.), Order and Chaos in Stellar and Planetary Systems
Calaprice, A., The New Quotable Einstein
Camilo, F. & Gaensler, B. M. (eds.), Young Neutron Stars and their Environments
Castor, J., Radiation HydrodynamiCs ..............ccceceveeieeeiiiiiisiisisisssssssssssessnesssesesenens
Chapman, A., England’s Leonardo: Robert Hooke and the Seventeenth-Century Scientific

Revolution
Ciufolini, I. ez al. (eds.), Gravitation: From the Hubble Length to the Planck Length .
Clemens, D., Shah, R. Y. & Brainerd, T. (eds.), Milky Way Surveys: The Structure and Evolunon

of our Galaxy (The Fifth Boston Astrophysics Conference) .. .
Couper, H. & Henbest, N., Philip’s Stargazing 2005
Dasch, P. (ed.), Icy Worlds of the Solar System
de Almeida, G., Navigating the Night Sky: How to Identify Stars and Constellations
Denissenkov, P., Deep-Mixing in Globular Cluster Red Giants
Diaferio, A. (ed.), Outskirts of Galaxy Clusters: Intense Life in the Suburbs
Duc, P.-A., Braine, J. & Brinks, E. (eds.), Recycling Intergalactic and Interstellar Maztter .
Dunlop, S., Tirion, W. & Riikl, A., Collins Atlas of the Night Sky
Ehrenfreund, P. e al. (eds.), Astrobiology: Future Perspectives
Esteban, C. et al. (eds.), Cosmochemistry: The Melting Pot of the Elements
Fabrika, S., The Jets and Supercritical Accretion Disk in SS433
Ferocci. M. ez al. (eds.), Third Rome Workshop on Gamma-ray Bursts in the Afterglow Era .
Freedman, W. L. (ed.), Measuring and Modeling the Universe
Gilster, P., Centauri Dreams: Imagining and Planning Interstellar Exploration
Godwin, R. (ed.), Gemini 12: The NASA Mission Reports ..
Godwin, R. (ed.), Columbia Accident Investigation Report ...
Godwin, R. (ed.), Mars: The NASA Mission Reports, Volume 2 .
Gonzalez, G. & Richards, J. W.,

The Privileged Planet: How Our Place in the Cosmos is Designed for Discovery
Gough, D. O. (ed.), The Scientific Legacy of Fred Hoyle
Greenberg, R., Europa — The Ocean Moon: Search for an Alien Biosphere
Gregory, J., Fred Hoyle’s Universe
Gurnett, D. A. & Bhattacharjee, A.,

Introduction to Plasma Physics: With Space and Laboratory Applications
Hanlon, M., The Real Mars
Heifetz, M. D. & Tirion, W.,

A Walk through the Heavens: A Guide to the Stars and Constellations and their Legends, 3rd Edition ....
Hilditch, R. W., Hensberge, H. & Pavlovski, K. (eds.),

Spectroscopically and Spatially Resolving the Components of Close Binary Stars ...........cccceveuvvuvenan.
Ho, L. C. (ed.), Coevolution of Black Holes and GAlAXIEs ..............ceeeieeeuuuiieeeeiiiiaeeeeeiiiieeeeeeeainns
Jeanloz, R., Albee, A. L. & Burke, K. C. (eds.),

Annual Review of Earth and Planetary Sciences, Volume 32, 2004 ........ccuuueuveeeeerveuuuveernvenauerannnnns
Jones, B. W., Life in the Solar System and Beyond
Laidler, K. J., The Harmonious Universe: The Beauty and Unity of Scientific Understanding
Laidler, K. J., Science and Sensibility: The Elegant Logic of the Universe
Lamers, H. J. G. L. M., Smith, L. J. & Nota, A. (eds.),

The Formation and Evolution of Massive Young Star Clusters ...
Lawrence, R. R., The Mammoth Book of Space Disasters

408
112
192

407
279



Index to Volume 125 vii

Lépine, J. & Gregorio-Hetem, J. (eds.), Open Issues in Local Star Formation ...
Livio, M. (ed.), The Dark Universe: Maztter, Energy and Gravity
Livio, M., Reid, N. & Sparks, W. (eds.), Astrophysics of Life

Lomb, N., Transit of Venus. The Scientific Event that Led Captain Cook to Australia ....................... 45
Lopes, R. M. C. & Gregg, R. K. P. (eds.), Volcanic Worlds: Exploring the Solar System’s Volcanoes . 330
Lorimer, D. & Kramer, M., Handbook of Pulsar AStronomy .........cceeeeeeeeeeeieieieiiieiiiiieiiieeieieeenenenes 338

Maeder, A. & Eenens, P. (eds.), Stellar Rotation
McCray, P. W., Giant Telescopes: Astronomical Ambition and the Promise of Technology
McWilliam, A. & Rauch, M. (eds.), Origin and Evolution of the Elements
Miller, A. 1., Empire of the Stars: Friendship, Obsession and Betrayal in the Quest for Black Holes ..... 406
Mitton, S., Fred Hoyle: A Life in Science

Mobberley, M., The New Amateur Astronomy ...

Moore, P., Philip’s Guide to the Stars and Planets .. 195
Moore, P., Patrick Moore: The Autobiography 192
Moore, P. & Mason, J. (eds.), 2005 Yearbook of Astronomy 108

Mulchaey, J. S., Dressler, A. & Oemler, A. (eds.),
Clusters of Galaxies: Probes of Cosmological Structure and Galaxy Evolution ...

Murdin, P. & Penston, M. (eds.), The Canopus Encyclopedia of Astronomy

Narasimhan, C., Beck-Winchatz, B., Hawkins, I. & Runyon, C. (eds.),
NASA Office of Space Science Education and Public Outreach Conference

Norris, R. P. & Stootman, F. H. (eds.), Bioastronomy 2002: Life Among the Stars . 109
North, G. & James, N., Observing Variable Stars, Novae and Supernovae ..............ccccceeeeeneeuuenennn. 182
Ochsenbein, F., Allen, M. G. & Egret, D. (eds.),

Astronomical Data Analysis Software and Systems XIII ................cccouviviiiiiiiiiiieieieieninisininenenennnes 115
Parker, B., Albert Einstein’s Vision: Remarkable Discoveries that Shaped Modern Science ................. 47
Penny, A., Artymowicz, P., Lagrange, A.-M. & Russell, S. (eds.),

Planetary Systems in the Universe — Observation, Formation and EvOlUtion ............ccccceeeeeerenennn. 405
Penston, M. J. & MOriSon, L., ASIrON0mY .....cccceeeeeeeeeieeeieeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e eeeeeaeaeaaaeas 44
Price, P., The Complete and Easy Guide to Stargazing: Explore the Wonder of Astronomy

Through Simple, FUn PrOJECTS .........uuuuuuuuuuuuuueueteseeesesataissstaisasasaaessesaas s 411
Richards, G. T. & Hall, P. B. (eds.), AGN Physics with the Sloan Digital Sky Survey ... 59
Roy, A. E., Orbital Motion, 4th Edition 341
Rudiger, G. & Hollerbach, R.,

The Magnetic Universe: Geophysical and Astrophysical Dynamo Theory 178
RuKl, A., Atlas of the Moon 193
Ryder, S. D. ez al. (eds.), Dark Matter in Galaxies ... 60

Sandage, A.,

Centennial History of the Carnegie Institution of Washington: Volume 1 —

The Mount Wilson OBSErDVALOTY ........uuuuuuuuuuuuuuiuesesesesaaeastssaaaasasaaeseseteaeaaa b nas 327
Sears, D., The Origin of Chondrules and Chondrites 273
Shostak, S. & Barnett, A., Cosmic Company: The Search for Life in the Universe . 48
Sietzen, Jr, F. & Cowing, K. L.,

New Moon Rising: The Making of America’s New Space Vision and the Remaking of NASA ......... 184
Silk, J., On the Shores of the Unknown: A Short History of the Universe .. 326
Spence, P., Philip’s Sun Observer’s Guide

Sterken, C. (ed.), Stars with Extended Atmospheres: Homage to Cees de Jager ..........ccccceeeevevennnnne. 404
Sterken, C. & Duerbeck. H. (eds.),
Astronomical Heritages: Astronomical Archives and Historic Transits of VENus .......cccceeeeeveverenenenennn 402

Storchi-Bergmann, T., Ho, L. C. & Schmidt, H. R. (eds.),
The Interplay Among Black Holes and ISM in Galactic Nuclei

Tassoul, J.-L. & M., A Concise History of Solar and Stellar Physics

Tobin, W., The Life and Science of Léon Foucault: The Man Who Proved the Earth Rotates .............. 110

Tyson, N. deGrasse, The Sky is Not the Limit: Adventures of an Urban Astrophysicist . 57
Udias, A., Searching the Heavens and the Earth: The History of Jesuit Observatories ... SI
Ulivi, P., Lunar Exploration: Human Pioneers and Robotic Surveyors 52

Voschinnikov, N., Oprics of Cosmic Dust, Part 1
Wall, J. V. & Jenkins, C. R., Practical Statistics for Astronomers
Watson, F., Stargazer: the Life and Times of the Telescope
Weiss, A. et al., Cox & Giuli’s Principles of Stellar Structure, Extended, 2nd Edition .
Whitehouse, D., The Sun: A Biography
Wickramasinghe, N. C., 4 Journey with Fred Hoyle: The Search for Cosmic Life ..
Wilson, R. N., Reflecting Telescope Optics I, 2nd Edition
Wingo, D., Moonrush: Improving Life on Earth with the Moon’s Resources
Woodmansee, L. S., Women of Space: Cool Careers on the Final Frontier
Zirker, ]J. B., Journey from the Center of the Sun
Zverko, J., Ziiﬁiovsk}'f, J., Adelman, S. J. & Weiss, W. W. (eds.), The A-star Puzzle ..




viii The Observatory

Other Books Received:

Espenak, F. & Anderson, J., Total Solar Eclipse of 2006 March 29 198
Green, D., High Pr Physics at Hadron Colliders ee. 343
Ho, L. C. (ed.), Carnegie Observatories Astrophysics Four-Volume Set ...........cccccouuuiereeeinuninaaenen. 198
Lautrup, B.,

Physics of Continuous Matter: Exotic and Everyday Phenomena in the Macroscopic World .......... 343

Meixner, M. et al. (eds.), Asymmerrical Planetary Nebulae III .............ccccccieieieiiiniaeeeeiiiiaaaaan. 198



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877-2006

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 126

2006



ii

The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Aplin, K

Artigue, F. ...

Augensen, H. J. ..o,
Bacon, D. ....... 425
Bailey, M. E. 236
Baldwin, E. .. 58
Bannister, N. 60
Barstow, J. ... 429
Barstow, M. A. .. 56, 146, 295
Bell, S. A oo 140
Blundell, K. . 309
Boffin, H. M. J.coiiiiiieiiceeeeeee e 401
Bond, P. ......... 58, 290, 378
Brand, P. W. J. L. oo 62
Brazell, O. 142
Bromage, G. 242
Brown, T. . 325
Bunker, A. ...ooeieiee e 312
Chambers, R. H. 232
Chapel, B. ... 289
Close, F. ..... 246
Conselice, C. J 379
Cooke, C. ... 132
Corbett, S. .. 324
Cowley, S. W. H. . 392
Crawford, I. ........ 291
Davies, J. .... 430
Davies, R. D. 221
Dieters, S. ... 251
Drechsel, H. 355
Dunlop, S. oo 230
Emerson, J. .oooeeeviiiieeeiiiiiiee e 71
Faulkner, D. R. . 255
Fellgett, P. ... 50
Fender, R. 314
Fisher, J. .. 143
Foulger, G. 73
Fowler, M. .. 139
Frankowski, A. 25
Frost, V. ............ 141
Gallagher, J. S. oo 162
Gilmore, G. .ooeeevvvvieeeeeeiiiee e 64
Gonzalez-Pérez, J. N. ... 166
Grady, M. ...t 151, 217
Graham, D. ....ccocvvviinnnnnn 57
Griffin, R. E. M.

Griffin, R. F. .......... 1, 48, 119, 147, 186, 265,
......................................... 293, 307, 338, 401
Harra, L. 78
Hartquist, T. W. 152
Harvey-Smith, L. 435
Hawkins, N. C. .ooovveveiiiiieieieieieeeeeeeeeenn 255
Heggie, D. ... 251, 370, 429

Hewish, A. 381
Horne, S. oo 151
Howarth, I. D. ......c.ooeienl 223, 226, 303

Hughes, D. W.
Hurst, G. M. .....

Jones, D. H. P. ..
Jorissen, A. ........

.. 555 138, 380, 426, 428

228

... 635 300, 379, 427

25

Kennicutt, R. ... 248
Kidger, M. .. 166, 431
King, A. ........... < 374> 431
Knapp, J. ... . 219
Koch, R-.H. ...ccooiieeiiiiiinnns 182
Kotz, S. 366
Kovtyukh, V. V. ... 207
Lamers, H. J. G. L. M. ....... 241
Lennon, D. J. . 69
Lewis, M. ........ . 423
Lynden-Bell, D. ................. 176
Mahdavi, A. oo 433
Marsden, B. ......cccoeeeiiiiinnnnn. 322
Marshall, K. .. 140
Martin-Luis, F. .................. 166
Mason, K. ..., 327
Mattila, S. .. 298
Maund, J. R. ... 145
Mayer, P. ..o 355
McConnachie, A. 144
McKim, R. oo, 371

McNally, D.
Mestel, L. ..

296
213

Miller, S. 155
Nadarajah, S. 366
Napier, W. ..... 302
Narbutis, D. ..... 166
O’Brien, P oovveeeiiiieeeeee e 433
OWen, C. covvveeeeeeeeiiee e 78
Pagel, B.E. J. ....

Parnell, C. .

Peacock, ]J. ..

Pereira, C. .....

Pérez-Garcia, A.
Pettersen, B. R.

Pike, C. D. ....
Pooley, G. G. .
Priest, E. oovveeeiiiiiieeeeeiiinns v 215
383
255
233
Rowan-Robinson, M. 161
Rutten, R. ..., 75
Samec, R. 255
Sandage, A. 52
Scagell, R. .. 225
Scarfe, C. 216, 298
Scott, E. 218
Silk, J. .. 164, 318
Silver, P. oo 157

Smith, R. C. .. . 38,61, 368
Stevenson, T. .....ooovveeeiiiiiiiieeeeiiiiceee e, 224
Stickland, D. J. 59, 133, 146, 226,
.. 230,292, 377, 434

Sultan, A. H 115

Swarup, G. ..., 319
Tatum, J. cooeeeeiiiieeee e 375, 421
Taylor, J. K. oo ... 384
Taylor, K. .. 321
Tobias, S. .oooeeiiiiiiiii 315




Index to Volume 126 iii

Turner, D. G. .ooooiiiiiiie 207 Welch, A. ..coooveeennnee. ST
Werner, M. . 395

Usenko, I A. ..o 207 Whaler, K. A. oo 250
Van Hamme, W. ..................... 255 White, S. D. M. .......... 391
van Leeuwen, F. 299 Whitehorne, M. L. w227
Vande Putte, D. . 38 Whiting, R. 143, 229
Vibhadra, K. S. . 384 Williams, D. A. ....... 131
Viti, S. 323 Willis, J. coveveeeeeeens 301
Ward-Thompson, D. ......cccecerveinenennne 382 Young, A. T. oo 82
Warman, B. ... 61
Watson, F. ......cooooiiiiiiiinnninn. 372
Accretion:

On the statistical model of growth by accretion (S. Nadarajah & S. Kotz) ......cccevvvvvvvvvvvvinennnns 366
Atmospheric Physics:

Understanding astronomical refraction (A. T. YOUNE) ..cocvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeseiiieveenees 82

Aurorae of Earth and planets (S. W. H. COWIEY) ..uuuuiiiiiiiiiiiieieieieieieeeieeeeeeeeeeeeeeeeeeeeeeaeaeaeaens 392
Black Holes:

The balance of power — how black holes accrete (R. Fender) .......cccccoeeveviiiumiminininininnnnnn 314
Correspondence:

Reminiscences of Sir Fred Hoyle (P. B. Fellgett) ...
Fred Hoyle book reviews (A. Welch)
A misuse of the Hubble diagram (A. Sandage) ...
Sir Fred Hoyle (L. Mestel)
On the statistical model of growth by accretion (S. Nadarajah & S. Kotz) .
False dawn on Mercury? (J. B. Tatum)
Cosmology:
A misuse of the Hubble diagram (A. Sandage) ...
The dark side of the Universe (J. Silk)
Simulating cosmic evolution in the new Millennium (S. D. M. White) ......cccoeeeveiiieiiiniennennnn. 391

Ex-editorial:

Dr. David Stickland’s editorial longevity (R. F. Griffin) .........cccovviiiiiiiiiiiiiiiiiiiiiiiiiieieeeieieeiennns 147
Extinction:
The visible and near-infrared atmospheric extinction at the Canary Islands International
Observatories — Paper IT (M. R. Kidger €2 @l) ...ooeeveieieiiieieieieieieieeeeeeeeeeeeeeeeeeeee e 166
Galaxies:
The Magellanic Clouds: laboratories for understanding massive stars (D. J. Lennon) ............. 69
Satellites and structure in the Local Group (A. McConnachie) .........ccceccuviiiiiiiiiiiiiiiiiiniinnnns 144
Understanding the red-galaxy population: new results from the SWIRE-Spitzer
legacy survey (M. Rowan-RobINSOMN) ....ccceeieiiiiiiiiiiiiiiiiiiiiiccccccceceeeeeeeeeeeeeeeeeee e 161
HSTIACS observations of NGC 346: spectacular star formation in the Small
Magellanic Cloud (J. S. Gallagher) .....coooviiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 162

The SINGS (Spitzer Infrared Nearby Galaxies Survey) project (R. Kennicutt) ..
Finding star-forming galaxies in the early Universe (A. Bunker)
Geophysics:
Hot spots and the mantle-plume controversy (Gillian Foulger)
Connecting the Sun to the Earth (Louise Harra & C. Owen)
Mantle deformation, continental evolution, and the Wilson cycle: paradoxes and
proposals (P. Silver)
Using magnetic-field observations to probe the deep Earth (Kathy Whaler) .
Aurorae of Earth and planets (S. W. H. Cowley)
Gravitational waves:

The current and future status of gravitational-wave astronomy (Sheila Rowan) ...................... 233
Here and TRere .......eieiiiiiiee e e e e 64, 148, 232, 308, 388, 435
History of Astronomy:

Reminiscences of Sir Fred Hoyle (P. B. Fellgett) .....cccvviiiiiiiiiiiiiiiiiiiiiiiiiieiiiiieeieeeeeeeveveieveeennnes 50

Sir Fred HOYIE (. MLESTEL) .uvuuiiiiiiiiieieiesesee e e e e e e e e e e e e e e e e e e e eeaeaeeeeeeeeeeeeaeaaaeaeaaaaaaaaaaaaaes 213



iv The Observatory

Infrared Astronomy:
Understanding the red-galaxy population: new results from the SWIRE-Spitzer
legacy survey (IM. ROWan-RODINSON) ...uuuuiiiiiiiiiiiieieieieie e eeeeeeeeeeeeeeeeeeeeeeeeeees 161

The SINGS (Spitzer Infrared Nearby Galaxies Survey) project (R. Kennicutt) 248

The Spitzer Space Telescope: probing the Universe with infrared eyes (M. Werner) .... 395
Jets:

Astrophysical jets (Katherine BIUndell) ........ooooooioiiiiieiiieieeeeeeeeeeeee e 309
Magnetic Fields:

Solar and stellar dynamos: turbulence, rotation and magnetic fields (S. Tobias) .........cccccceeeet 315
Moon:

‘Best time’ for the first visibility of the lunar crescent (A. H. Sultan) 115

Major lunar standstills at Stonehenge (D. McNally) 150
Newtonian Dynamics:

Hamilton’s eccentricity vector generalized to Newton wonders (D. Lynden-Bell) 176
Notes 308
Notes from Observatories:

BD +16° 4588 and +15° 4512, two stars recently proposed as BY Dra variables,

are not short-period binary systems (R. F. Griffin) ......ccoooeviviiiiiiiiiieeeeeees 48
Obituaries:

Willem Wamsteker (1942—2005) (D. J. Stickland & M. Barstow) ......ccoeevvveiiiiiiiiiiiiiiniiininnnnnnnn. 146

Eric William Crew (1916—2005) (R. F. Griffin) 307

Whulff-Dieter Heintz (1930—2006) (H. J. Augensen) . 386
Observatories:

Keeping astronomy in the dark around the clock (T. BrOWn) .........cccevvviiiiiiiiiiiiiieieiiiiiiiieeienens 325
Orreries:

The Armagh Observatory human orrery (M. Bailey) .......cooviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieins 236
Polarimetry:

Polarized standard stars (R. H. KOCR) ...oooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeieees 182
Refraction:

Understanding astronomical refraction (A. T. YOUNE) ..eevvvvriiriirimiiiiiiiiiiiriiiiieeieiiineiiieneneneneaens 82

Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2008 OCTODET T4 wuvviuiiiiiieeee s s s s s e e e s e e e e e e e e e e e e e e e e e e aeeeaeaeaateaeaaeaaaaaaeeaeeeaeeeeeeeeeeeeeeeeeeeeeeeeeees 65

2005 November 171 .... 149
2005 December 9 ... 160
2006 January 13 233
2006 February 10 ... 246
2006 March 10 309
2006 April 6 NAM) .. ... 318
20060 IMIAY T2 eiiiiiieeeieiie e et e ettt e e et e e ettt e e e ettt a e e e tatha e e e ettt e e e eeaanaaaaaas 389
Royal Astronomical Society, NAM and Specialist Discussion Meetings:
Connecting the Sun to the Earth (Louise Harra & C. OWen) .......ceevvviviiiiiiiiiiiiiiiiiiiiiiiiennnnns 78
Panel discussion on the Aurora programme 151
The life and death of star clusters (S. Dieters & D. Heggie) . 251
PPARC investment strategy and the future of UK astronomy (K. Mason) 327
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor E. Margaret Burbidge 65
Gold Medal: Professor G. Burbidge 65
Price Medal: Professor Gillian Foulger 66
Eddington Medal: Professor R. Kippenhahn 67
RAS Service to Astronomy award: Mr. G. Hurst 68
RAS Service to Geophysics award: Professor A. Douglas .. 68

RAS Michael Penston Prize: Dr. Haley Gomez
Fowler Award for Geophysics: Dr. Arwen Deuss
Fowler Award for Astronomy: Dr. G. Ogilvie ....
Gold Medal: Professor S. White
Gold Medal: Professor S. Cowley
Herschel Medal: Professor G. Swarup

.. 160, 320

Jackson-Gwilt Medal: Dr. K. Taylor

Chapman Medal: Professor S. Schwartz .. 160, 319, 391
RAS Service to Astronomy and Geophysics award: Dr. B. Marsden .. 160, 321
Fowler Award for Geophysics: Dr. Clare Parnell .. .. 160, 323
Fowler Award for Astronomy: Dr. Serena Viti .. 160, 322



Index to Volume 126 v

RAS Blackwell-Prize: Dr. P. Livermore
RAS Blackwell Prize (runner-up): Dr. Trudy Hoogenboom ... .
Queen’s Anniversary Prizes: Liverpool John Moores University 160

Institute of Physics Chree Prize & Medal: Professor D. Gubbins 161
European Commission Descartes Prize (2005): Professor A. Lyne et al. . 161
European Geosciences Union Julius Bartels Medal: Professor S. Cowley 161

Science Policy:
Future manned space missions (F. Close)
PPARC investment strategy and the future of UK astronomy (K. Mason) ....
Solar System:
Panel discussion on the Aurora programme
The Armagh Observatory human orrery (M. Bailey) ..
Future manned space missions (F. Close)
Aurorae of Earth and planets (S. W. H. Cowley)
False dawn on Mercury? (J. B. Tatum)
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.):
Paper 186: 56 Pegasi
Paper 187: HR 3936 and HD 100215
Paper 188: HD 14544, HDE 237201, 66 Orionis, HD 216218, and HD 220102 .
Paper 189: HD 14415, HR 3112, and HR 4454
Paper 190: HD 109484, HD 110376, HD 119334, and HD 120531
Paper 191: HD 17310, HD 70645, and HD 80731 ....ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeee
Stars:
The puzzling case of 56 Pegasi: a fast rotator seen nearly pole-on? (A. Frankowski & A. Jorissen) ... 25
Testing the criteria for stable mass transfer in cataclysmic variables (R. C. Smith & D. Vande Putte) 38
BD +16° 4588 and +15° 4512, two stars recently proposed as BY Dra variables,

are not short-period binary systems (R. F. Griffin) ....ccoovvveviiiiiiiiiiiiiieeeeeee 48
The Magellanic Clouds: laboratories for understanding massive stars (D. J. Lennon) ............. 69
Binary stars: populations and evolution (J. Fisher) ... 143
Polarized standard stars (R. H. Koch) 182

Is the Cepheid V1726 Cygni an overtone pulsator?
(D. G. Turner, I. A. Usenko & V. V. Kovtyukh) .........ccooiiiiiiiiiiiiiiiiiiiiiiiiecciiieeee, 207
The most metal-poor stars in the Universe, interstellar depletion, A Bootis stars,
mass-loss from Sirius, comets around f Pictoris, halo stars, and everything in
between (H. J. G. L. M. Lamers) ....c..cooviiiiiiiiiiiiiiiiiiccciec e 241
Photometric observations and analysis of the near-contact binary XZ Canis Minoris
(R.SAMEC €7 QL) ettt e e e e e e
Solar and stellar dynamos: turbulence, rotation and magnetic fields (S. Tobias) ..
Spurious eccentricities of early-type binaries (P. Mayer & H. Drechsel)
Eclipsing binary stars in open clusters (J. K. Taylor)
Discovery of flare activity in Gliese 157B (B. R. Pettersen)
Star Clusters:
HSTIACS observations of NGC 346: spectacular star formation in the Small
Magellanic Cloud (J. S. Gallagher)
The life and death of star clusters (S. Dieters & D. Heggie)
Eclipsing binary stars in open clusters (J. K. Taylor) .......ccccccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeees
Star Formation:
HST/ACS observations of NGC 346: spectacular star formation in the Small
Magellanic Cloud (J. S. Gallagher)
Finding star-forming galaxies in the early Universe (A. Bunker) .
Studies of OH and methanol masers in regions of massive-star formation (L. Harvey-Smlth) 435
Statistics:
On the statistical model of growth by accretion (S. Nadarajah & S. Kotz) .......ccevvvvvvvervivvennnnnns 367
Sun:
Connecting the Sun to the Earth (Louise Harra & C. Owen)
Solar and stellar dynamos: turbulence, rotation and magnetic fields (S. Tobias) ..

Supernovae:
The observed nature of the progenitors of core-collapse supernovae (J. Maund) .............c.c..... 145
Telescopes:
Opportunities with VISTA (J. P. Emerson) 71
Scientific prospects of the laser guide-star system on the WHT (R. Rutten) 75

SALT: the Southern African Large Telescope (G. E. Bromage)
Thesis Abstracts:

Binary stars: populations and evolution (J. Fisher) 143
Satellites and structure in the Local Group (A. McConnachie) 144
The observed nature of the progenitors of core-collapse supernovae (J. Maund) . 145

Eclipsing binary stars in open clusters (J. K. Taylor) .
Studies of OH and methanol masers in regions of massive-star formation (L. Harvey-Smlth) 435



vi The Observatory

REVIEW INDEX

Barnes III, T. G. & Bash, F. N. (eds.),

Cosmic Abundances as Records of Stellar Evolution and Nucleosynthesis in

Honor of DAvIA L. LAMBEIT .........uuuuuuiiiinisesiseseseseseseseseseseseseseseseseeeeeeeeeeaeaeeeeeseeeeeeeeeeeeeeeens
Beaulieu, J.-P., Lecavalier des Etangs, A. & Terquem, C. (eds.),

Extrasolar Planets: Today and Tomorrow
Beech, M., Meteors and Meteorites: Origins and Observations ..
Benton, Jr., J. L., Saturn and How 10 OBSErve It ........cccoeuuuuaeiieeiiiiieeeiiiieee et
Blandford, R., Burbidge, G. R., Kormendy, J. & van Dishoeck, E. (eds.),

Annual Review of Astronomy and Astrophysics, Volume 43, 2005 .......cuuuueeeeeeveeuerreieieenrerenanenennnens
Braun, R. (ed.), Extra-Planar Gas
Bushnall, D., Observing the Deep Sky: An Astronomer’s Companion
Clancy, P., Brack, A. & Horneck, G., Looking for Life, Searching the Solar System
Claret, A., Giménez, A. & Zahn, J.-P. (eds.),

Tidal Evolution and Oscillations in Binary Stars: Third Granada Workshop on Stellar Structure .....
Colless, M., Staveley-Smith, L. & Stathakis, R. (eds.),

Maps of the Cosmos (TAU Symposiunmt INO. 2I6) ......ccceeeeieriieieiiieiiieiiieieeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeee
Cook, J. (ed.),

The Hatfield SCT Lunar Atlas: Photographic Atlas for Meade, Celestron and Other SCT Télescopes ..
Cooke, A., Visual Astronomy under Dark Skies: A New Approach to Observing Deep Space .
Couper, H. & Henbest, N., Philip’s Stargazing 2006 ....
Cox, J., Philip’s Pocket Star Atlas
Croswell, K., Ten Worlds: Everything That Orbits the Sun ...
Dasch, E. J. (ed.), Oxford Dictionary of Space Exploration ...
Erwin, D. H., Extinction: How Life on Earth Nearly Ended 250 Million Years Ago
Evans, B., Space Shuttle Columbia: Her Missions and Crews
Festou, M. C., Keller, H. U. & Weaver, H. A. (eds.), Comers II .
Feuerbacher, B. & Stoewer, H. (eds.), Utilization of Space: Today and Tomorrow
Focus Multimedia Ltd., Redshift 5.1 Deluxe Edition
Frankel, C., Worlds on Fire: Volcanoes on the Earth, Moon, Mars, Venus and Io
Glass, 1. S., Revolutionaries of the Cosmos: The Astro-Physicists
Godwin, R. & Whitfield, S. (eds.), Deep Space: The NASA Mission Reports
Gray, D. F., The Observation and Analysis of Stellar Photospheres, 3rd Edition ..
Grego, P., The Moon and How to Observe It
Grupen, C., ASroparticle PRYSICS .......ccoueeeuuuieeeeeeeeee e et tee e e e et e e e e eaeae e e e eeaieeaeeeannas
Hall, R. D., Shayler, D. J. & Vis, B., Russia’s Cosmonauts: Inside the Yuri Gagarin Training Center .
Harland, D. M., Water and the Search for Life 01 VIATS ...........uuuuuuiuuiiiiniiiiiiiiiiesesessssssesesesesenenens
Hawthorn Press, Stargazers’ Almanac 2006
Hawthorn Press, Stargazers’ Almanac 2007 ..
Held, W., Eclipses 2005—2017
Hinkle, K., Wallace, L., Valenti, J. & Ayres, T.,

Ulrravioler Atlas of the Arcturus Spectrum, 1150—3800 A o,
Hobson, M. P., Efsthathiou, G. P. & Lasenby, A. N.,

General Relativiry: An Introduction for PRYSICISIS ......ceeeeeeuuuieeeeeeiiieeeeeeiiaeeeeeeeaeaeeeeeeieeeeeeeaans
Hoflich, P., Kumar, P. & Wheeler, J. C. (eds.),

Cosmic Explosions in Three Dimensions: Asymmetries in Supernovae and Gamma-Ray Bursts ........
Howell, S. B., Handbook of CCD Astronomy, 2nd Edition
Humphreys, R. M. & Stanek, K. Z. (eds.), The Fate of the Most Massive Stars
Jeanloz, R., Albee, A. L. & Burke, K. C. (eds.),

Annual Review of Earth and Planetary Sciences, VOl 33, 2005 w..uceeeeeiiuuiieeeeiiiiiieeeeeeiieeeeeeeiiens
Johnstone, D. ez al. (eds.),

Star Formation in the Interstellar Medium: In Honor of David Hollenbach, Chris McKee

and Frank Shu
Keel, W., The Sky at Einstein’s Feet ..
Kerrod, R., The Star Guide, 2nd Edition
Kidger, M.,

Astronomical Enigmas: Life on Mars, the Star of Bethlehem & Other Milky Way Mysteries ...
Knight, C. & Butler, A., Who Built the MOON? ............uuuuuuiiiiiiiiiiiiiisinesesesenesesenenesesesesananees
Knocke, M. M.,

From Blue Moons to Black Holes: A Basic Guide to Astronomy, Outer Space,

ANd SPACE EXPIOTATION ..oooovvveiviiiiiiiiiiiiiiiiiiieieeietatetaete e
Koester, D. & Moehler, S. (eds.), 14th European Workshop on White Dwarfs
Laughlin, R. B., 4 Different Universe: Reinventing Physics from the Bottom Down
Levy, D., Skywatching: The Ultimate Guide to the Universe
Levy, D. H., Deep-Sky Objects: The Best and Brightest from Four Decades of Comet Hunting ...........

371

133
221

423
217

298
301
300

142
232

425

298
379
226

139
382

374
427



Index to Volume 126 vii

Levy, D. H., David Levy’s Guide to Variable Stars, 2nd Edition
Lewin, W. H. G. & van der Klis, M. (eds.), Compact Stellar X-ray Sources ..
Longair, M., The Cosmic Century: A History of Astrophysics and Cosmology
Lyne, A. & Graham-Smith, F., Pulsar Astronomy, 3rd Edition
Martin, J. L. (ed.), Saturn — Overview and Abstracts
Martinez Pillet, V., Aparicio, A. & Sanchez, F. (eds.),

Payload and Mission Definition in Space Sciences
McCafferty, P. & Baillie, M., The Celtic Gods: Comets in Irish Mythology
Monks, N., Astronomy with a Home Computer
Mermin, N. D., It’s About Time: Understanding Einstein’s Relativiry
Moore, Sir Patrick, The Sky at Night 20012005 ....
Moore, P., The Amateur Astronomer, 12th Edition ....
Moore, P., Patrick Moore on the Moon
Morison, I. & Penston, M., Pocket Guide to Stars and Planets
Muirhead, B., Reeves-Stevens, J. & G., Going to Mars
Mukhanov, V., Physical Foundations of Cosmology
Neaess, A., Galileo Galilet — When the World Stood Still ..
Parker, B.,

Death Rays, Jet Packs, Stunts & Supercars: The Fantastic Physics of Film’s

Most Celebrated Secret AGENT .............ouuuuuueeuuuuiuiieiiieiieeeaeteieteaetetaeaa s 429
Pasachoff, J. M. & Percy, J. R. (eds.),

Teaching and Learning Astronomy: Effective Strategies for Educators Worldwide ..
Perseus Press, The Very Best of the Feynman Lectures ..
Pollack, H. N., Uncertain Science ... Uncertain World ..
Prada, F., Delgado, D. M. & Mahoney, T. J. (eds.), Satellites and Tidal Streams ...
Regev, O., Chaos and Complexity in Astrophysics
Riley, K. F., Hobson, M. P. & Bence, S. J., Mathematical Methods for Physics and Engineering:

A Comprehensive Guide, 3rd EQITION .......ccccoeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieietetete 431
Riley, K. F. & Hobson, M. P,
Student Solution Manual for Mathematical Methods for Physics and Engineering, 3rd Edition ........ 431

Robinson, J. & M. (eds.), The Stargazer of Hardwicke: The Life and Work of Thomas William Webb 377
Romney, J. D. & Reid, M. ]. (eds.), Future Directions in High Resolution Astronomy ..
Ruggles, C., Ancient Astronomy: An Encyclopaedia of Cosmology and Myth
Sakurai, T. & Sekii, T. (eds.), The Solar-B Mission and the Forefront of Solar Physics .
Salaris, M. & Cassisi, S., Evolution of Stars and Stellar Populations
Seidelman, P. K. & Monet, A. K. B. (eds.),

Astrometry in the Age of the Next Generation of Large Telescopes
Shawl, S. J., Ashman, K. M. & Hufnagel, B., Discovering Astronomy, 5th Edition ..
Shayler, D. J. & Moule, 1., Women in Space — Following Valentina
Shayler, D. J., Salmon, A. & Shayler, M. D., Marswalk One: First Steps on a New Planet .............. 222
Silk, J., The Infinite Cosmos: Questions from the Frontiers of Cosmology .

Smith, M. D., The Origin of the Stars
Sterken, C. (ed.), The Light-Time Effect in Astrophysics, Causes and Cures of the O—C Diagram ...... 216
Stern, A. & Mitton, J., Pluto and Charon, 2nd Edition ...

Stewart, ., Letters to a Young Mathematician
Thomas, K. S. & McMann, H. J., US Spacesuits

Thompson, R. B. & B. F., Astronomy Hacks: Tips and Tools for Observing the Night Sky . 143
Tielens, A. G. G. M., The Physics and Chemistry of the Interstellar Medium 131
Valtonen, M. & Karttunen, H., The Three-Body Problem . 370
Vamplew, A., Simple Stargazing ..........ccceeeeeeveeerererenenenens 61
van Pelt, M., Space Tourism: Adventures in Earth’s Orbit and Beyond 58
Vrielmann, S. & Cropper, M. (eds.), Magnetic Cataclysmic Variables: IAU Colloquium 190 ........... 61
Ward, R. J., From Nazis to NASA: The Life of Wernher v0mn Braun ............cccccoeeeeeeiiiiiiiiieiiiennnennne. 295
Woodruff, J. (ed.),

Philip’s Astronomy Dictionary: An Illustrated A-Z Guide to the Universe, New Edition . 140

Zirker, J. B., An Acre of Glass: A History and Forecast of the Telescope

Other Books Received:
Brink, D. M. & Broglia, R. A., Nuclear Superfluidity: Pairing in Finite SYStems ............uuueeeevnn. 435
Lasenby, A. & Wilkinson, A. (eds.), New Cosmological Data and the Values of the Fundamental

Parameters (LAU Symposium 201)
Yagi, K., Hatsuda, T. & Miake, Y., Quark—Gluon Plasma







THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877-2007

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992—-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 19511952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 127

2007



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Alzner, A. .......
Argyle, R. W. .
Barber, R. J. ....
Barclay, C. E. .
Barstow, M. A. ..

Beech, M. ... 60
Bell, S. . .. 251, 407
Bell, T. ..... 142
Bolton, J. S. . 262
Bond, P. ... 138, 244, 353
Brazell, O. ... 346
Briick, M. ..o 199, 416
Casewell, S. oo 250
Chapman-Rietschi, P. A. L. ....

Christou, A. ...

Clarke, D. .....

Clube, K. L.

Coles, P. .....

Collier Cameron, A. ....cccoeveeeeerereeererenns 205
Cooke, C. 343
Cordiner, M. A. 143
Cousins, C. ....... 254
Coustenis, A. . 155
Cowley, S. ... 351
Crawford, I. A. 207
Culhane, J. L. coooiiiiiieeiiieeeeeeeieeeee 280
Davies, J. ooeeeeeiiiiieeeeeee e 135
Davies, R. L. ..... 214
Dunn, R.J. H. .. 359
Edmunds, M. G. ...ccooovviiiiieieeiiiiieeeee, 161
Fellgett, P ooooviviiiiiiiiiiiiiiiiiiiiiiicieceeeee 59, 338
Fong, K. .. 157
Fossey, S. . 254
Foulger, G. R. 257
Freeth, A. ... 162
Frenk, C. .... 164
Freyhammer, L. 65
Gallego, M. C. .. 221
Garstang, R. H. . I
Genzel, R. ...... 279

Gilmore, G.
Gregory, S. G. ...
Griffin, E. oo, 261, 355
Griffin, R. F. . 45, 87, 113, 171,

Grindrod, P. ...
Gubbins, D. ...

211

Haniff, C. ......
Hawarden, T. .
Heavens, A. ....
Heck, A. ...........
Hilditch, R. W.
Hill, G. ...
Hobson, M.

Hood, A. .....
Howarth, I. D. ..
Huber, S. .......
Hughes, D. W.

.... 64, 66, 365
413
129, 137, 193,
.. 196, 253, 258, 406, 416

Jackman, C. M. .....cccceeunnnn. 71
Jeffery, C. S. oo 81
Jones, D. ..ooveeeeiiiiieeee, 344
363
62
. 283
e 22, 41T
Kormos, L. cooiiiiiiieeeiiiiieeeeeeeis 138, 256
Lahav, O. coooiviiiiiiiiiiii 276
Law, N. M. ..o veee 71
Libeskind, N. 146
Lintott, C. J. wooviiiiiiiiiiiines 370
Lister, T. A, oooooviiiiiiiiiiiis 33
Livermore, P. ... 74
Lynden-Bell, D. 201
364
Mackay, D. 285
Mabhoney, T. J. 401
McBeath, A. . . 403
McKim, R. .......... .. 136, 347
McLure, R. ..o ... I30
Mitra-Kraev, U. 360
Moore, S. L. ... e 347
Morison, I ..o 147
Northeast, M. S. ... 263
NOVIROV, I oo 282
O’Brien, P. T, ..oovviiiiiiiiiiie 197, 408
Odman, C. .ooveeeeeeeeeeeeeeeeeee e 272
Parnell, C. ..ooeeiiiie 67, 70
Peacock, J. ceeeiiiiiiiieeeeiiiinns ceee 348
Pecker, J.-C. 192
Pooley, G. .ooovveieiiiiiiiil v 4IS
Puzia, T. oo 405
Rice, K. oo 252
Ridpath, I ....oovvviininnnnnn 345, 407
Rowan-Robinson, M. 218, 220, 286
Ruggles, C. L. N. ...
Sahade, J. ..ovvvvvniiiiiinnn 202
Sanchez-Bajo, F. ................. 221
Searle, S. 145
Simpson, F. 264
Sims, M. oo 354
Smith, A. M. e, 363
Smith, G. H. . 301
Smith, G. P. ...... .. 285,371
Smith, R. C. .o, v 247
Southwood, D. J. 83
Stamper, R. ..o, ... 270
Stickland, D. J. . 69, 134, 139, 198,
............. 203, 245, 353, 366
Stott, C. .. 352
Sultan, A. H. oo 53
Tatum, J. B. oo 189
TomKin, J. covvveeeeeiiiiiee e 87, 165

Trimble, V. . 259, 340, 357, 409, 411, 413
Trotta, R. .ooeeiiiiiieeeeeeeeeee e 149



Index to Volume 127 iii

Vaquero, J. M. .o 221 Whiting, A. B.
Whiting, R. ....
Wade, R. oo Williams, D. A.
Ward-Thompson, D. .............. . Williams, I. P.
Weiss, N. O. ............ Williams, P. M. .
Westmoquette, M. .........coueuene Willis, J. vevvvvevenenns

SUBJECT INDEX

Archaeoastronomy:

Ancient solar observatories: new evidence from the Stonehenge area

and from Peru (C. L. N. RUZEZIES) ..uuuuuiiiiiiiiiiiiiiiisiiesese s ee e seeeee e e e e e e eeeeeaeeeaeaeaeaaaenes 265

Astrobiology:

Astrobiology (P. A. L. Chapman-RIETSCHI) ......uuuuuuuiuiiiiiiiieienere e e e e e e e e e eeeeees 191
Atmospheric Physics:

Brightness of clouds at night over a city (R. H. Garstang) ............ccevevvreeeieeereeeiereeeeeeereeeeeenennns 1
Black Holes:

The formation of satellite galaxies and their associated black holes (N. Libeskind) ................. 146

The massive black hole and nuclear star cluster of the Milky Way (R. Genzel) ........ccccceevunnnne. 279
Comets:

Spectroscopy of the Edgeworth—Kuiper-Belt objects (P. Fellgett)
Comets (P. Fellgett)
Correspondence:

59

Spectroscopy of the Edgeworth—Kuiper-Belt objects (P. Fellgett) 59

The living orrery (M. Beech) 60

Mercury’s false dawn revisited (J. B. Tatum) ... 189

Astrobiology (P. A. L. Chapman-Rietschi) 191

Organizations and Strategies in Astronomy (A. Heck) 336

Comets (P. Fellgett) 338

Declaration concerning the evolving role of libraries in research centres (T. J. Mahoney) ........ 401

The Ensisheim meteorite unchained (A. McBeath) ............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiine 403
Cosmology:

Neutrino properties from cosmological observations (R. Trotta) 149

Our implausible Universe (C. Frenk) .. 163

Galaxy clusters as cosmological probes — the role of gravitational lensmg (G P. Smith) ......... 371
Dark Energy:

Quantifying dark energy (F. SIMPSOM) ..couuvviieiiiiiiiiiiiee ettt e et e e e e e e e e e e e e 264

The Dark Energy Survey (O. Lahav) ........euuueiiiiiiiiiieresesese e e e e e e e e e e e e e e e e e e e e eeeeeeeeeees 276
D 2T G e} o ) PSP P PP PPPRPRRPPPPPP 368
Education:

Education and outreach with an 1860 Cooke 10-inch refractor (C. E. Barclay) ... 76

The Universe Awareness Programme (UNAWE) (C. Odman) 272
EITATA Lottt e e e e e e e e e e e e e e e e e e ae e e e e e e eeeeeeaeeeeeeeeaeaeaen 204
Exoplanets:

New planets from SuperWASP (A. Collier CAMETrONn) .......ccoveuueeeeeeiiiiiiiieeeeeaiiiieeeeeeniieeeeeens 205
Galaxies:

Photon-dominated regions: development of a time-dependent model and application to

astrophysical problems (T. Bell) 142
The formation of satellite galaxies and their associated black holes (N. Libeskind) 146
A new paradigm for early-type galaxies (R. L. Davies) 214

Evolution of galaxies — star-formation histories in nearby spheroids (M. S. Northeast) .......... 263

Radio-source interaction in cluster cores (R. J. H. Dunn) 359

Astrochemistry beyond the Milky Way (C. J. Lintott) 370
Geophysics:

Magnetic-stability analysis for the geodynamo (P. Livermore) 74

The influence of the lower mantle on the Earth’s magnetic field (D. Gubbins) 216

Variation of Earth’s rotation rate on seasonal and quasi-biennial time scales (L.-H. Ma) ......... 364
Globular Clusters:
The relation between CN and O-Na-Al inhomogeneities among red giants in NGC 6752
(G H. SMUEN) e 301
Gravitational Lensing:
Galaxy clusters as cosmological probes — the role of gravitational lensing (G. P. Smith) ......... 371



iv The Observatory

Here and TRere .....ooooiiiiiiiiiie et 72, 148, 204, 264, 368, 419
History of Astronomy:
Sir James Jeans and the stability of gaseous stars (A. B. Whiting) ........cccccevviiiiiiiiiiiiiinnnn, 13
Education and outreach with an 1860 Cooke 10-inch refractor (C. E. Barclay) 76
The Antikythera Mechanism (M. G. Edmunds & A. Freeth) 161
Ancient solar observatories: new evidence from the Stonehenge area
and from Peru (C. L. N. Ruggles) 265
Thomas Cooke (1807-1868) — a great English telescope maker (R. W. Argyle) ... 392
Imaging:
Lucky Imaging: diffraction-limited astronomy from the ground in the visible (N. M. Law) ..... 71

Infrared Astronomy:
Terahertz surveys: the opening of the far-infrared and sub-millimetre window
(M. RowWan-RoODINSON) ......uuiiiiiiiiiiiiiiiiiiiiiiiiicce e 220
Interstellar Medium:
Diffuse interstellar bands and the structure of the ISM (M. A. Cordiner)
A high-accuracy synthetic H,O list: computation and application (R. J. Barber) ...
Dust and molecules in interstellar, circumstellar, and extragalactic environments
(AL ML SINUHTI) c e et e e s e e e e aee e 363
Intergalactic Medium:
Exploring the ionization state of the intergalactic medium with Lyman-a absorption

143

[ R 2161 07 ) USSP UPRTRRRRY 262
Dust and molecules in interstellar, circumstellar, and extragalactic environments
[N B3 s oV U3 o ) TR 363
Libraries:
Declaration concerning the evolving role of libraries in research centres (T. J. Mahoney) ........ 401
Miscellaneous:
Future professional communication in astronomy (A. HECK) .......covvvviiiiiiiiiiiiiviviiiiiiiiiiiiiieiinns 375
Molecular Astrophysics:
A high-accuracy synthetic H,O list: computation and application (R. J. Barber) ...........c........ 146
Moon:
First visibility of the lunar crescent: beyond Danjon’s limit (A. H. Sultan) .........cccccccvvvvvnnnnns 53
The scientific case for renewed robotic and human exploration of the Moon
(L AL CrawfOord) coeeeeeeeeeiiieieeiieeie ettt 207
Studies in lunar geology and geochemistry using sample analysis and remote-sensing
measurements (K. JOY) .....oooiiiiiiiiiiiiiiiiiiii i 363

Neutrino Astrophysics:

Neutrino properties from cosmological observations (R. Trotta) 149
Notes 418
Obituaries:

Raymond James Cohen (1948-2006) (I. MOTISON) ...evviiiiiiiriririiiiiiireririeerererererereeeeseeneeneeaneae. 147

Virpi Niemela (1936-2006) (J. Sahade) 202

Donald Osterbrock (1924-2007) (D. J. Stickland) 203

Michael John Seaton (1923-2007) (I. D. Howarth) . ... 365

Bernard Ephraim Julius Pagel (1930-2007) (D. J. Stickland) ...........ccevvviiiiiiiiiiiiiiiiiiiiiiiiieienens 366
Orreries:

The living orrery (IM. BEECH) .iiiiiiiiiiiiiiiiiiiiiiiiieeeeeee et 60
Polarization:

The variable polarization of AR Lacertae (R. H. KOCh) .....cccuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiienans 22

Royal Astronomical Society:
The activities of the RAS (M. ROWan-RODINSOMN) ......uuuiviiiiuiiiiiiiiiiiiiiiiiissesssesseseseee e 218, 286
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2006 October 13 ... 73
2006 November 10 . 149
2006 December 8 ... 156
2007 January 12 .. 205
2007 February 9 216
2007 March 9 265
2007 April 19 (NAM) 278
2007 May 11 369
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor J. L. Culhane .... 156, 279

Gold Medal: Professor N. O. Weiss 156, 280




Index to Volume 127 v

Eddington Medal: Professor I. Novikov ...
Price Medal: Professor A. Jackson
Fowler Award (Astronomy): Dr. G. P. Smith
Fowler Award (Geophysics): Dr. D. Mackay
RAS Service to Geophysics Award: Professor M. A. Khan
Birthday Honours List 2006

Science Policy:
The activities of the RAS (M. RoWan-RObINSON) ...ccvvvviieiiiiiiieieieieieieieieeeeeeeeeeeeeeeeeeeeeeeeeees 218, 286

Science and Technology Facilities Council (STFC) forum 288

The role of STFC (R. Wade) 289

Organizations and Strategies in Astronomy (A. Heck) .. 336
Solar System:

Saturn’s magnetic rotation: an update and an explanation (D. J. Southwood) .. 83

The path to defining a planet (I. P. Williams) 151

Titan after the Cassini—-Huygens mission (A. Coustenis) 155

Mercury’s false dawn revisited (J. B. Tatum) ... 189

Does Titan erupt like Io? A new model for explosive volcanism on Titan (P. Grindrod) .......... 211
Space Flight:

Human space flight: challenges and opportunities (K. FONg) .......ccccovviiiiiiiiiiiiiiiiiiiiiiiiiiiinennnns 157

The scientific case for renewed robotic and human exploration of the Moon

(€ B W @ =\ o3 ' | B 207

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin ez al.)

Paper 192: HID I7240T .ouiiiiiiiiiiiii ettt e e et e e e et e e 45

Paper 193: HD 47467, HR 3451, and HD 223323 ....ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeee 113

Paper 194: HD 113997, HD 114931, HD 115588, and HD 116880, with a preliminary

AiSCUSSION OF HID TT300 5 1uuututuiiiiiiiiiiiiiiiiiiiiiiiii e s s e s e s e se s e aeeeaeeeeeaaeaaeaaeaeaaaeaaaes 171
Paper 195: HD 50730 B, HD 213014 B, and HD 8082 B (BD -5 1867, BD +16°4746 B,

and BD +26°4074) 225
Paper 196: HR 770, HD 64207, HD 187160, and HD 212790 313
Paper 197: HD 10262 and HD TIOT27 ..ooiiiiiiiiiiiiiiiiiiiiee ettt e e 379

Spectroscopic orbits of Hyades multiple-lined spectroscopic binaries (J. Tomkin ez al.
Paper 5: The quadruple system HD 30869 (van Bueren I24) ......ccccccvvvviviviiiieeiereeeieeieineienenenns 87
Paper 6: The double-lined system HD 28545 ...oeeiiiiiiiiiiiiiiiiee e 165
Stars:
Sir James Jeans and the stability of gaseous stars (A. B. Whiting) ......ccoovvvviiiiiiiiiiiiiiiininnnnn, 13
The variable polarization of AR Lacertae (R. H. KOCh) .......uuuuuiiummiiiiiiiiiiiiiiiiiiienen 22
Astrophysical parameters of the eclipsing binary system IZ Persei (R. W. Hilditch, G. Hill &

T AL LLISEEE) e s e s e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeee e e et et et et et et et et et e et et et et aeataa ittt atataaaaas 33
Pulsations in sub-luminous B stars: a question of opacity? (C. S. Jeffery) .......cccccevvvivireeennnnns 81
Spectroscopic analysis of the winds and atmospheres of Galactic B supergiants (S. Searle) ..... 145
The relation between CN and O-Na-Al inhomogeneities among red giants in NGC 6752

(G HL SIMER) ettt e ettt e e et e e e e abaeeee s 301
Flares on active M-type stars observed with XMM-Newton and Chandra (U. Mitra-Kraev) 360
T Tauri stars: mass accretion and X-ray emission (S. G. GIeZOIY) ....uuuuurrrmvmrmrmvmumiminininininnnenes 361
The dusty circumstellar envelopes of post-AGB stars (K. L. Clube) .......ccccoeviiiiiieiiinniinieeeenn. 417

Star Clusters:
Super star clusters: their environment, and the formation of galactic winds
(ML WESTIMOGUETEE) .eeiiiiiiiiiiiiiiiiiitiette ettt ettt 362
Star Formation:
Evolution of galaxies — star-formation histories in nearby spheroids (M. S. Northeast) .......... 263
Astrochemistry beyond the Milky Way (C. J. LiNtOTE) eeevuuunieeiiiiiieeeeeiiiiieeeeeeiiee e e e 370
Sun:
Solar-wind magnetospheric coupling at Saturn (C. M. Jackman) ........ccccceeveviviiiiiiiiiiiinnnenennns 71
Improving sunspot records: the observations by M. Hell revisited (J. M. Vaquero,
M. C. Gallego & F. Sanchez-Bajo) ......ccooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 221

Ancient solar observatories: new evidence from the Stonehenge area and from Peru
(C. L. N. Ruggles)

The International Heliophysical Year (R. Stamper) 270

The Sun— a new dawn (A. Hood) 374
Telescopes:

Education and outreach with an 1860 Cooke 10-inch refractor (C. E. Barclay) ...........cevvvvvennn 76

Thomas Cooke (1807-1868) — a great English telescope maker (R. W. Argyle) .......cceeeeeeene. 392
Thesis Abstracts:

Lucky Imaging: diffraction-limited astronomy from the ground in the visible (N. M. Law) ..... 71

Solar-wind magnetospheric coupling at Saturn (C. M. Jackman) ..........cccooeuiiiiiiiiiiiineeeeinnnnnns 71

Photon-dominated regions: development of a time-dependent model and application to
astrophysical problems (T. Bell) .....uuuiuiiiuiiiiiiicrcrese e e e e e e e e e e e e e eeeeeaeaaees 142



vi The Observatory

Diffuse interstellar bands and the structure of the ISM (M. A. Cordiner) ........ccccevvvvvvvvvvvvennns
Spectroscopic analysis of the winds and atmospheres of Galactic B supergiants (S. Searle) .
The formation of satellite galaxies and their associated black holes (N. Libeskind) .................
A high-accuracy synthetic H,O list: computation and application (R. J. Barber) .....................
Exploring the ionization state of the intergalactic medium with Lyman-a absorption

[T 216 Le3 o ) TR
Evolution of galaxies — star-formation histories in nearby spheroids (M. S. Northeast) .
Quantifying dark energy (F. Simpson)
Radio-source interaction in cluster cores (R. J. H. Dunn) .
Flares on active M-type stars observed with XMM-Newton and Chandra (U. Mitra-Kraev) ....
T Tauri stars: mass accretion and X-ray emission (S. G. GIeZOIY) .....ceeverervrvrvrereeeeeeereeeeeneennns
Super star clusters: their environment, and the formation of galactic winds

(VL. WESTITIOQUETEE) eeeviiieeeeitiiieeeeettta e eeeettta e eeeeeanna e eeeeeaaaeeeeesanaeeeeeannneeeeennnnneeeeennnnnnns
Dust and molecules in interstellar, circumstellar, and extragalactic environments

(AL ML SIMITN) ittt e e
Studies in lunar geology and geochemistry using sample analysis and remote-sensing

measurements (K. JOY) cooeeeiiiiiiiiiiiiiii e
Variation of Earth’s rotation rate on seasonal and quasi-biennial time scales (L.-H. Ma) .........
The dusty circumstellar envelopes of post-AGB stars (K. L. Clube) ......cccovevuviiiieiiniiiiieeeeennnns

REVIEW INDEX

Adamson, A., Aspin, C., Davis, C. J. & Fujiyoshi, T. (eds.), Astronomical Polarimetry:
Current Status and Future Directions
Aime, C. & Vakili, F. (eds.), Direct Imaging of Exoplanets: Science and Techniques

Blandford, R., Kormendy, J. & van Dishoeck, E. (eds.), Annual Review of Astronomy and
AStrophysics, VOIUME g4y 2006 ....ccceeiiieiiiiiiiiiiii ittt
Backer, D. C., Turner, J. L. & Moran, J. M. (eds.), Revealing the Molecular Universe: One Antenna
is Never Enough
Bally, J. & Reipurth, B., The Birth of Stars and Planets .
Bellan, P. M., Fundamentals of Plasma Physics
Birney, D. S., Gonzalez, G. & Oesper, D., Observational Astronomy, 2nd Edition .
Bizony, P., Space — 50 Years of Space Exploration
Brock, C., The Comet Sweeper: Caroline Herschel’s Astronomical Ambition
Buta, R. J., Corwin, H. G. & Odewahn, S. C., The de Vaucouleurs Atlas of Galaxies ...

Casini, R. & Lites, B. W. (eds.), Solar Polarization 4 ....
Chien, P., Columbia: Final Voyage
Coe, S. R., Nebulae and How to Observe Them
Close, F., The New Cosmic Onion: Quarks and the Nature of the Universe
Close, F., Donnachie, S. & Shaw, G., Electromagnetic Interactions and Hadronic Structure .
Colpi, M., Corini, V., Haardt, F. & Moschella, U. (eds.), Joint Evolution of Black Holes
ANA GALAXIES ...ooooiiiiiiiiiiiiiiiii i
Coughlan, G. D., Dodd, J. E. & Gripaios, B. M., The Ideas of Particle Physics: An Introduction for
Sctentists, 37d EAUTION ......coeeeeeeiiieeeeeeiiieee e eeeeee e e eeeee e e e e eateeaeeeeaasaaeeesaasanaeeesessanaeeeesnnnaaeaees
Crelinsten, J., Emnstein’s Jury: The Race t0 Test RelQUIVITY .....ccceeeuuuiieeeeeiiiieeeeiiiiee e e

Danielson, D., The First Copernican: Georg Joachim Rheticus and the Rise of the Copernican

Revolution
Dickinson, T., Nightwatch: A Practical Guide to Viewing the Universe, 4th Edition .
Dine, M., Supersymmetry and String Theory: Beyond the Standard Model

Eales, S., Origins: How the Planets, Stars, Galaxies, and the Universe Began
Eggleton, P., Evolutionary Processes in Binary and Multiple Stars
Eisenstaedt, J., The Curious History of Relativity: How Einstein’s Theory of Gravity was Lost and
Found Again
Encrenaz, T., Searching for Water in the Universe
Engvold, O. (ed.), Highlights of Astronomy, Volume 13 ..
Esposito, L. W., Planetary Rings
Evans, B., Space Shuttle Challenger: Tén Journeys into the Unknown

Gosling, P. & Noordam, B., Mastering Your PRD ...

Halpern, P. & Wesson, P., Brave New Universe: Illuminating the Darkest Secrets of the Cosmos ........
Harland, D. M., The First Men on the Moon: The Story of Apollo IT ...........ccccocovuvviiiiiiiiiinniiennnnn.

362
363
363

364
417

133
68

340

413



Index to Volume 127 vii

Harvey, B., Soviet and Russian Lunar Exploration . 353
Harvey, B., Space Exploration 2007 407
Haverkorn, M. & Goss, W. M. (eds.), SINS — Small Ionized and Neutral Structures in the Diffuse

Interstellar Medium 414
Heck. A. (ed.), A Multinational History of Strasbourg Astronomical Observatory 192
Heck. A. (ed.), Organizations and Strategies in Astronomy, Volume 7 259
Horovitz, L. A., Night Sky Tracker 63
Hoskin, M., The Herschel Partnership 198
Hoskin, M. (ed.), Caroline Herschel’s Autobiographies . 199
Ignace, R. & Gayley, K. G. (eds.), The Nature and Evolution of Disks Around Hot Stars ................ 64
Jakosky, B., Science, Society, and the Search for Life in the Universe ...........ccoeeeeeeuieeeeeeiiiieeeaeeinnnnns 254
Jeanloz, R. et al. (eds.), Annual Review of Earth and Planetary Sciences, Volume 34, 2006 .. 257
Jenniskens, P., Meteor Showers and their Parent COMELS .............uuueuuuuueuuuuueniniinininininnenenesenssenenes 350
Kaler, J. B., The Cambridge Encyclopaedia of Stars 344
Kang, Y. W. et al. (eds.), The Seventh Pacific Rim Conference on Stellar Astrophysics 411
Kannappan, S. J. er al. (eds.), New Horizons in Astronomy: Frank N. Bash Symposium 2005 ......... 252
Kardashev, N. S. & Dagkesamanskii, A., Radioastronomical Tools and Techniques ......................... 415
Labeyrie, A., Lipson, S. G. & Nisenson, P., An Introduction to Optical Stellar Interferometry ......... 140
Lang, K. R., Parting the Cosmic VBl ............ccccccuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee e . 342
Lauretta, D. S. & McSween, Jr., H. Y. (eds.), Meteorites and the Early Solar System II .. 129
Legault, T. & Brunier, S., New Atlas of the Moon 136
Lennox-Boyd, M., Sundials: History, Art, People, Science 416
Levin, F., Calibrating the Cosmos: How Cosmology Explains Our Big Bang Universe 349
Lindberg Christensen, L., The Hands-On Approach for Science Communicators — A Step-by-Step

Approach to Public Outreach 249
Lindberg Christensen, L. & Fosbury, R., Hubble: 15 Years of Discovery 404
Longuski, J., The Seven Secrets of How to Think Like a Rocket SCIENTIST ....c.cceeuuueeeeeeeiiiaeaeeiiiaaaaees 358
McCall, G. J. H., Bowden, A. J. & Howarth, R. J. (eds.), The History of Meteoritics and Key

Meteorite Collections: Fireballs, Falls and Finds ... 196
Meadows, A. J., The Future of the Universe 343
Michaud, M. A. G., Contact with Alien Civilizations .. 341
Moore, P., Our Universe: An INIrOAUCTION ............ccceuueeeeeeiiieeeiiee e e e e e e e e e e e eaans 412
Naselsky, P. D., Novikov, D. I. & Novikov, I. D., The Physics of the Cosmic Microwave

BACRGTOUNG «......cieeeeeeiiee e et e e e et e e e et e e e ettt e e e et e e e e e e eeaa e eaeeaaan 195
Nicolson, 1., Dark Side of the Universe: Dark Mazter, Dark Energy, and the Fate of the Cosmos ........ 348
O’Meara, S. J., Deep-Sky Companions: Hidden TreQSUTES ..........c.ceeuuueeeeeeeiuuiieeeeeiiiiiaeeeeeeiiaeaeeeeenns 407
Osterbrock, D. E. & Ferland, G. J., Astrophysics of Gaseous Nebulae and Active Galactic Nuclet,

270 EQUIIOM .. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeaeaaaeaaeeaaaaeaaaeaaaaaes 197
Pecker, J.-C. & Narlikar, J. V. (eds.), Current Issues in Cosmology 141
Plebanski, J. & Krasinski, A., An Introduction to General Relativity and Cosmology . 200
Prinja, R., Wonders of the PLaners ..........co.uuuieiieeeiiiiiee ettt et e e e e eaaneaeaes 138
Reipurth, B., Jewitt, D. & Keil, K. (eds.), Protostars and Planets V .........ccccccevevivieiiiinisisiiesesenenenns 406
Ridpath, I. & Tirion, W., The Monthly SkY GUIe .............ceeiiimiiiiiiiiiiiiiiiieee e 347
Rieke, G. H., The Last of the Great Observatories: Spitzer and the Era of Faster, Better, Cheaper

AEINASA oo et 62

Sankarasubramanian, K., Penn, M. & Pevtsov, A. (eds.), Large Scale Structures and their Role
T SOLAT ACTIVILY veeeeeeeeeeeeee ettt 67

Scagell, R., Philip’s Complete Guide to Stargazing . 251
Schindler, K., Physics of Space Plasma Activity ... 351
Scott, D. E., The Electric Sky: A Challenge to the Myths of Modern Astronomy 245
Seiler, M. P., Kommandosache ‘Sonnengott’ — Geschichte der deutschen Sonnenforschung im Dritten

Reich und unter alliterter BESATZUNG ..........uuuuuuuuuuereeiiiieieieeieei s 260
Sonneborn, G., Moos, H. W. & Andersson, G.-G. (eds.), Astrophysics in the Far Ultraviolet:

Five Years of Discovery with FUSE .......cccouuuuuiiiiiiiiieee ettt e et e et e e e e eeeaaeeeeeeeaas 66
Sparke, L. S. & Gallagher I11, J. S., Galaxies in the Universe: An Introduction, 2nd Edition ... 408
Sparrow, G., Traveller’s Guide 10 the S0lAr SYSIEM ..........uuuuuuuuiuiuiiiiiiiiiiiii s 244

Stefl, S., Owocki, S. P. & Okazaki, A. T. (eds.), Active OB-Stars: Laboratories for Stellar and
Circumstellar PRYSICS ..........ouoiiiiiiiiiiiiiiiiiiiiiiec et 410



viii The Observatory

Steinicke, W. & Jakiel, R., Galaxies and How 10 Observe TREM ........cccceeeeeeeeeeseieieieaiseeseseeeeeaeaaaaeens
Sterken, C. (ed.), The Future of Photometric, Spectrophotometric and Polarimetric Standardization .
Sterken, C. & Aerts, C. (eds.), Astrophysics of Variable Stars ..........ccccceeeeeeeieresiseseiisisessesssesenenenens

van Gent, R., Andreas Cellarius: Harmonia MacroCoSMICA ...........ceeeieieieiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeenens

Weintraub, D. A., Is Pluto a Planet? A Historical Journey through the Solar System ...............ccc......
Wheeler, J. C., Cosmic Catastrophes: Exploding Stars, Black Holes, and Mapping the Universe,
2N EAUTION ..ottt
Whitelock P. A., Dennefeld, M. & Leibundgut, B. (eds.), Scientific Requirements for Extremely
Large Telescopes (IAU Symposium 232)
Woltjer, L., Europe’s Quest for the Universe
Whudka, J., Space-Time, Relativity, and COSMOIOZY .........uueeeeeiiiiaaeeeiiiieee e

Young, A., Lunar and Planetary Rovers: The Wheels of Apollo and the Quest for Mars .....................
Zombeck, M. V., Handbook of Space Astronomy and Astrophysics, 3rd EQItion ..............cceeeeueeeennne.

Other Books Received:
Engvold, O. (ed.), Highlights of Astronomy, VOIUme I3 .........ccceuivieuueieuinieiineiiieeeiieeeiieeenieenans
Pogorelov, N. V. & Zank, G. P. (eds.), Numerical Modeling of Space Plasma Flows:
ASITONUINMT2006 ...couiiiiieiiiiiiiie et



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. Fossey

EDITORS 1877—2008

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E. W. Maunder 18811887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 19I3-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I13-1919 R. V. Willstrop 1963-1966
F. J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964—-1965
J. Jackson 1920-1927 S. V. M. Clube 1965—-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 19661968
J. A. Carroll 1926-1931 W. Nicholson 1966—-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H. W. Newton 1929-1936 R. G. Bingham 1969—1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S. J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936—-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990—-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C. T. Rees 1992-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993—-1996
J. G. Porter 1950-1960 R. W. Argyle 1996—
M. W. Ovenden 1951-1952 P. T. O’Brien 19972000
P. A. Sweet 1953—-1957 S. J. Fossey 1998—
R. H. Garstang 1953—-1960

VOLUME 128

2008



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Andrews, M. .....
Ayiomamatis, A.

Barrow, J. D. ..
Barstow, M. ...

Bassett, S. ...... 333
Batten, A. H. 121
Beech, M. ...... 489
Bell, S. oo .. 137, 325, 430, 431
Berdnikov, L. N.

Birch, M. J. .........

Bode, M. F. ....

Bond, P. ... 65, 250, 503
Brazell, O. ... 67, 145
Burchell, M. J. cooiiiieeiiieeeeeee e 270
Chamberlain, H. .....cccooviviiiiiiiiiiis 463
Chapman, A. .....cccoeevveieeennnn .. 124, 239
Chapman, S. A. ... 435
Christou, A. ...... 338
Cikala, M. ... 298
Clube, K. . 421
Cooke, C. ... 429
Cowley, S. ...... 130
Crawford, I. ... 128
Davenhall, C. . 122
Davis, C. ..... 157
Dehnen, W. . 512
Dunning-Davies, J. cooooveviiiiiiiiiieieieienennn 415
Edmunds, M. ... 422
Evans, P. cooovieeiiiiiee e 136
Faulkner, D. ...coooiiiiiiiiiiiiiiceeeceeeeeeeeeee 463
Fellgett, P. ...

Fenech, D.

Flower, D. ...

Foulger, G. ..o 133
Gaan, C. .o 208

Garfinkle, R. A. ...
Gibbons, G. ...

oo 244, 318

Gilmore, G. ... 63
Goad, M. ....... 64
Gorynya, N. A. 89
Graczyk, D. .... 298
Graham-Smith, F. .........ccccoooiiiien, 60

Greaves, J. ...
Grebel, E. ...
Griffin, E. ...
Griffin, M. ..
Griffin, R. F. ..

. 245, 247, 320, 425, 504, 508
164
ZIS 955 176’ 2‘90’ 358!
....362, 407, 430, 4438, 474

Griffiths, J. .. 423
Guessoum, N. 231
GUDLA, S, oo 152
Harries, T.J. coevvviiieeeeeeeee e 140
Heck, A. ..cceee 243, 413,495, 501, 502, 514
Ho Bun Lau, H. 331
Hoare, M. ......... 510
Howarth, I. D. .. ... 134, I35, 136, 255
Hudson, H. ....... 266

Hughes, D. W. ..

499, 505,

TEWin, J. Mo oo

Janowski, J. L. ..o,
Jeffery, S. ...
Jones, B.W. ..ooeiiiiiiieee.
Jones, D. .....
Jordan, C. ..

66, 127,

Kent, B. ..
Kolev, D. .........
Kraan-Korteweg, R.
Kramer, M. ...
Kravtsov, V. V.

Labadorf, C. ...ccoovvviiiiiiiieeiieeeeeiee
Land, K. ..ccoooiiiiiiieneeiiiiinnns
Lane,D. ]. .
Latham, D.

Lawrence, A. ...oovveeeeeviiennnns
Leatherbarrow, W.
Lintott, C.
Livio, M. ..........
Lloyd, C. ....
Lockwood, M. .....
Lodato, G. ...ooevvvveeeeeeeiiinnnns
Longstaff, A. .
Lynden-Bell, D.

Maddox, N. .....cooeeeeiiririnnnn.
Majaess, D. J.
Majcher, A.
Mann, R. ...
Maxted, P. ....
Mazumdar, A. ..
McAlister, H. A.
McBeath, A. ...
McKenzie, R.
McKim, R. .
Mestel, L. .....
Mikolajewski, M.
Mitton, J. .........
Moore, P. A. ..
Morgan, J. A, ..

Nicholson, D. .....ccoeeeevvvnnnnn.
Norberg, P. ...ooooeeiiiiiiin
Novakovié, B. ..ooiieriiiiiiiiiieieeiiiee e

O’Brien, P. ..o 256,

Page, C. coovvvvviiieiiiiiiiis
Panko, E. A.
Parnell, C. .....coeevviiiiennn,
Pastukhova, E. N. ...............
Peacock, J. ....
Peeters, S. .ooeviiiiiiiieeeeeiiinns
Phillipps, S. wevvveeeeieieiiiiies
Pike, C. D. .
Pillinger, C.

Rakich, A. oo

w126, 131, 242, 412,

506
500

146

298
419
327
426
253

514
298
155
361

84

463
149
2
356
437
517
342
169
280
70
515
432
355

257

298
424

280
132

332



Index to Volume 128 iii

Rawlings, J. «ooeeoiiiiiiiiiiiiienes 509 Tinetti, G. ...ouneeneenne.
Rees, M. J. . 171 Tokovinin, A. A.
Roberts, A 273 Tomov, T. ...ccc.c.
Rowan-Robinson, M. ........ 161, 261, 278 347 Trimble, V. .. 62, 138, 144, 241,
..254, 286, 328, 420
Sahin, T. 433 Trotta, R. .....ccoovnnes > 118
Samec, R. ... 463 Turner; D. G. oeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeneeae 2,84
Sampson, L. .....ooooiiiiniiiiiiinn. 258
Sawyer Hogg, H. 280 Van Hamme. W.
Scarfe, C. D. 143 Vecchio. A >
Seabroke, G. ....ocooovveeeeieennn.. 520 2T
gffirgfgko’ o - P, Walker, H.
Silk, J. ... 352 Walker, N.
Sims, M. So7 Watson, F. .. 249
Smith, A. 268 Wells, A. ... - 503
Smith, R. C. ... 414 Williams, L. . . 444
Stappers, B. 359 Wélhams, P.' 428
Starling, R 241 Wflmot—Smlth, A. . 417
Stickland, D. J. ... 125, 134, 142, 319, 410, 519 W¥lson, Lo 252
Stott, C. . 250 Wing, M. ... 139
Stott, J. P. . .. 148 Womersley, J. . 75
SYIWESLET, J. vt 439 Wright, D 240
Terzan, A. coooeeeeiiiiii 280 Zarnecki, J. coveieiiiiiee e 131
SUBJECT INDEX
Atmospheric Physics:
Effects of solar-particle events on geospace (M. J. Birch) .......ccccoovviiiiiiiiiniiiiiiiininiiiecenes 146
Climate change:
Long-term variability of the Sun and recent climate change (M. Lockwood) ... 70
Geophysics of global climate change (A. Roberts) 273
Correspondence:
A possible orbital solution for the triple star WDS 18253+4846 (B. Novakovtc) 56
Erwin Findlay-Freundlich (A. H. Batten) . 121
Quite a three-body problem (C. Davenhall) 122
Sherlock Holmes’ knowledge of astronomy not even elementary (P. Fellgett) .. 409
Compiling biographical encyclopediae of astronomers (A. Heck) 495

Cosmology:
Exploring anomalies in the cosmic microwave background (K. Land)
The luminosity and baryonic mass functions, and their evolution (L. Sampson) .

EdItorial ..o 1
Exoplanets:
Finding water vapour in the atmosphere of an extrasolar planet (G. Tinetti) ........c.ccccceeveeennns 73

Future of astronomy:

Astronomical challenges for the next 20 years (M. Rees) .........uuuuiumiiiiiiiiiiiiiiiiiinns 171
ASTRONET: towards a strategic plan for European astronomy (M. F. Bode) ........ccccceevennnnn 348
Galaxies:

The evolution of galaxies in massive clusters (J. P. Stott) 148
What secrets of the Universe does the Milky Way hide? (R. Kraan-Korteweg) . 155
A near-infrared view of quasars and their host galaxies (N. Maddox) 257
A comparative study of the dwarf companions of the Milky Way and M31 (E. Grebel) ........... 276
First results from the Galaxy Zoo, or what do to with 125 000 research assistants

[T 5’ 1o 1 ) PSPPSR 342
Feedback and galaxy formation (J. Silk) 352
A radio study of the starburst galaxy M 82 (D. Fenech) .... 434
Strong gravitational lensing as a probe of galaxy structure (E. Shin) 519

Probing the Milky Way galaxy through thick and thin (discs and halo) with the
COrrelation RAdial VELocities (CORAVEL) and the RAdial Velocity Experiment (RAVE)
SULVEYS (G M. SEADIOKE) .evvviiiiiiiiiiiiiiiiiiiii s s s e s e e e ne e e s e e e e e e e e e e e eeeeeeeeeeeeeeeneees 520
Gamma-ray astronomy:
What can we learn from gamma-ray bursts? (R. Starling) ........ccccoeeeviiiiieiiiiiiiiieceeeeieeeeennn 441



iv The Observatory

Geophysics:

A mega-flood in the English Channel makes island Britain (S. Gupta) 152

Geophysics of global climate change (A. Roberts) 273

Modelling sea-level observations to investigate the source and magnitude of major

meltwater pulses during Termination I (S. Bassett) .........cccccceviiiiiiiiiiiiiiiiiiiiieniiiiiieeeeeee 333

Globular clusters:

The variables of NGC 6366 (C. Lloyd, C. D. Pike, A. Terzan & H. Sawyer Hogg) ................. 280
Gravitational waves:

Observing gravitational waves from binary systems (A. Vecchio) ......ccevvvviiiiiiiiiiiiiiiiniinnnnnnnn. 361

Here and There .........cooiiiiiiiiiiiiiiiiiiiiieiieeeeeee e
History of Astronomy:
The visual observability of the Cassiopeia A supernova (J. A. Morgan) .
Erwin Findlay-Freundlich (A. H. Batten)
Copernicus and Ibn al-Shatir: does the Copernican revolution have Islamic roots?

(N. Guessoum) ... 231

The reluctant parsec and the overlooked light-year (M. Beech) 489
Moon:

Lunar exploration: the value of expanding the human range of action (M. Griffin) .. 164

MoonLITE: The UK-led penetrator mission to the Moon (A. Smith) 268
Near-Earth Objects:

Tunguska and the role of the event in assessing the NEO threat to Earth (I. P. Williams) ........ 444
INOTES ettt e e e e e e e e e e e e e e e e e e e ee e e e e eeeeeeeeeeeeeeeeeeeeeeeeeaaeeeeeeeeeaaaees 522
Notes from Observatories:

The radial velocity of HD 276743 (R. F. Griffin) ......cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeee 407
Observatories:

A second century for Mount Wilson (H. A. MCALISTEL) ceeeeeeeieieieeiieeeiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeees 336
Optics:

Simple four-mirror anastigmatic systems with at least one infinite conjugate (A. Rakich) ........ 332
Pulsars:

The masses of pulsars and their companions (B. Stappers) .. 360

Relativistic effects in pulsar binaries (M. Kramer) ...... 361
Quasars:

A near-infrared view of quasars and their host galaxies (N. Maddox) .......c.ccceevvvviiiiiiiiiinnnnnnnn. 257
Radial velocities:

Accurate radial velocities and the masses of stars (D. Lynden-Bell) ..........cccoevviiiiiiiininininnnn. 355
Relativity:

Relativistic effects in pulsar binaries (M. Kramer) ..........cooeviiiiiiiiiiiiiiiieieiiiiiieiiiiieeeeeieeeevenenene 361
Royal Astronomical Society:

The current situation with STFC funding (M. Rowan-Robinson) .. . 161

The RAS response to STFC budget cuts (M. Rowan-Robinson) ............ccc....... . 261

RAS President’s report to the 2008 National Astronomy Meeting (M. Rowan-Robinson) . 347

Royal Astronomical Society, Astronomy and Geophysics Meetings

2007 October 12 .... 69
2007 November 9 149
2007 December 14 . 161
2008 January IT .. 261
2008 February 8 .. 273
2008 March 14 .... 333
2008 April 3 NAM) . 347
2008 May 8 437

Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor J. Silk
Gold Medal: Professor B. Kennett ....
Chapman Medal: Professor A. Balogh ..

Jackson-Gwilt Medal: Dr. S. Shectman 161
Herschel Medal: Professor M. Pettini ...... 5350
Fowler Award (Astronomy): Dr. W. Percival 5351
Fowler Award (Geophysics): Dr. C. Thomas .. 161, 351
RAS Service to Astronomy Award: Dr. G. Eichhorn .........cccccceeeei. 161, 351
RAS Group Achievement Award : 2dF Galaxy Redshift Survey Team 161, 352
Birthday Honours List 2007 69
Royal Astronomical Society, Specialist Discussion Meetings:
Accurate radial velocities and the masses of stars (D. Lynden-Bell) 355




Index to Volume 128 v

Science Policy:

Developing STFC’s science and technology strategy (J. Womersley) 75

The current situation with STFC funding (M. Rowan-Robinson) 161

The RAS response to STFC budget cuts (M. Rowan-Robinson) 261

President’s report to the 2008 National Astronomy Meeting (M. Rowan-Robinson) ... 347
Solar System:

Impacts: drivers of change in the Solar System (M. Burchell) 270

Observing the satellites of Uranus at equinox (A. Christou) 338

Tunguska and the role of the event in assessing the NEO threat to Earth (I. P. Williams) ........ 444
Space Travel:

Lunar exploration: the value of expanding the human range of action (M. Griffin) .. 164

MoonLITE: The UK-led penetrator mission to the Moon (A. Smith) 268
Space Weather:

The NASA STEREO mission: improving the space weather forecast (C. Davis) ..........cccceunee. 157
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):

Paper 198: 48 Piscium, 16 Aurigae, 5 Herculis, and B SCUL «.ocvveeeviieeiiieeiiiieeiiee e 21

Paper 199: HD 105443, HD 108576, HD 112276, and HD 112641, with a

preliminary discussion of HR 4964 .coooiviiiiiiiiiiiiiiiiiiiiiceeeeeeeeeeeeeeeeeeeeeee e 95

Paper 200: K Persei, B Leonis Minoris, 56 Ursae Majoris, HR 4593, and 39 Cygni . 176

Paper 201: HDE 245814 and HDE 260988 .. 290

Paper 202: 31 and 32 Cygni 362

Paper 203: HD 117063, HD 117123, HD 117139, and HD 117673 474

A synopsis of papers 151-200
Stars:
New insights into the nature of the eclipsing system V609 Aquilae (D. G. Turner,

E. A Panko, O. Sergienko, D. J. Lane & D. J. Majaess) 2
The double-lined binary y Canis Minoris (C. D. Scarfe) 14
A possible orbital solution for the triple star WDS 18253+4846 (B. Novakovi€) ......ccccceevennnnn. 56
CCD photometry of two neglected Cepheids in Carina (L. N. Berdnikov,

V. V. Kravtsov, E. N. Pastukhova, & D. G. TUINEL) ....ccooviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeenes 84
The spectroscopic orbit and tidal circularization of HD 8634

(A. A. Tokovinin & N. A. GOIYIYA) eeeererrrerrrririririririrereretereaerereeaeae e es 89
Observational constraints on pre-main-sequence evolution from time-series analysis

of open clusters (J. M. Irwin) 146
The variables of NGC 6366 (C. Lloyd, C. D. Pike, A. Terzan & H. Sawyer Hogg) .. 280

The distribution of binary-system mass ratios: an extended, less-biassed sample

[T 8150 10) (5 LSOO PSSP PO PP PPTPRRPPPPPPN 286
The orbital and physical parameters of the eclipsing binary OW Geminorum

(C. Galan, M. Mikolajewski, T. Tomov, D. Kolev, D. Graczyk, A. Machjer,

J. L. Janowski & M. Cikala)
Evolution and nucleosynthesis of zero-metallicity AGB stars (H. Ho Bun Lau)
Accurate radial velocities and the masses of stars (D. Lynden-Bell)
Testing stellar models via observations of binaries (P. Maxted)
Testing the mass—radius relationship for M dwarfs (D. Latham)
Interferometric observations of spectroscopic binaries (H. A. McAlister)
Spectroscopic binaries of long period (R. F. Griffin)
Observing gravitational waves from binary systems (A. Vecchio)
The radial velocity of HD 276743 (R. F. Griffin)
An observational study of post-asymptotic-giant-branch stars (T. Sahin)
Photometric study of a solar-type contact binary — does GSC 2776 0775 have a

hemisphere-sized super-luminous region? (R. Samec, C. Labadorf, R. McKenzie,

H. Chamberlain, W. Van Hamme & D. FaulRner) ...........ccoooviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeevveeeeaens 463
Sun:
Long-term variability of the Sun and recent climate change (M. Lockwood) ..........ccevvvvvvvennnns 70
Effects of solar-particle events on geospace (M. J. Birch) 146
The NASA STEREO mission: improving the space weather forecast (C. Davis) . 157
Microflares now, major flares soon (H. Hudson) 266
The variation of coronal holes with solar cycle (S. A. Chapman) ..........cccceeevvuiiieeeeenniiieeeeenn. 435
On-going and future solar X-ray experiments at the Solar Physics Division of the
Polish Space Research Centre, Wroclaw (J. SYIWESTET) ..eecveviiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeenns 439
Surveys:
First results from the Galaxy Zoo, or what do to with 125 000 research assistants (C. Lintott) .. 342
Big imaging surveys and data access: how to open the floodgates and avoid drowning
(AL LLAWIEIICE) tetttiieeeeeiiiiee e ettt e ettt e e e ettt e e e et e ta e e e et eta e e e e eeana e e e e eaanaa e eeeeasnnneeeeesannnnns 437
Supernovae:
The visual observability of the Cassiopeia A supernova (J. A. Morgan) ........ccceeeeeevvvenererenennnn 80
Telescopes:

The greatest scientific achievements of the Hubble Space Telescope (M. Livio) .....uvueueuiniiinnnnnn 169



vi The Observatory

Thesis Abstracts:
Observational constraints on pre-main-sequence evolution from time-series analysis
of open clusters (J. ML IEWIN) ..uvuuuiuiuiiiiisesese e e e e e e ee e e e e e e e e e e e e e eeeeeeeeeeeeeaeeeeeeeeeeeeees
Effects of solar-particle events on geospace (M. J. Birch) ..
The evolution of galaxies in massive clusters (J. P. Stott) .
A near-infrared view of quasars and their host galaxies (N Maddox)
The luminosity and baryonic mass functions, and their evolution (L. Sampson) ...
Evolution and nucleosynthesis of zero-metallicity AGB stars (H. Ho Bun Lau) .... .
Simple four-mirror anastigmatic systems with at least one infinite conjugate (A. Rakich) ........
An observational study of post-asymptotic-giant-branch stars (T. Sahin)
A radio study of the starburst galaxy M 82 (D. Fenech)
The variation of coronal holes with solar cycle (S. A. Chapman)
Strong gravitational lensing as a probe of galaxy structure (E. Shin) .........ccccceeiiviiiiiieeiinnninnn,
Probing the Milky Way galaxy through thick and thin (discs and halo) with the
COrrelation RAdial VELocities (CORAVEL) and the RAdial Velocity Experiment (RAVE)
SUrveys (G. M. S€abIOKe) .....uueiiiiiiiiii ittt e et eeas
Tribute:
Sir Arthur Charles Clarke (1918-2008) (P. MOOIE) ieevveiiieieiiieiiieiiiiieiieieieeeeeieeeeeeeeeeeeeeeeeeeeees

X-ray Astronomy:
On-going and future solar X-ray experiments at the Solar Physics Division of the
Polish Space Research Centre, Wroclaw (J. SYIWESTEr) ....coevvviiiiiiiiiiiiiiiiiiiiiiiiiis

REVIEW INDEX

Akasofu, S.-1., Exploring the Secrets of the Aurora, 2nd Edition ...
Andersen, G., The Telescope: Its History, Technology, and Future ..
Armus, L. & Reach, W. T. (eds.), The Spitzer Space Telescope: New Views of the Cosmos .

Babu, G. ]J. & Feigelson, E. D., Statistical Challenges in Modern Astronomy IV .......ccccoeeeeeeeeeeenenans
Ball, A. J., Garry, J. R. C., Lorenz, R. D. & Kerzhanovich, V. V., Planetary Landers

and Entry Probes .....
Barrow, J. D., Morris, S. C., Freeland S.J. & Harper Jr., C. L. (eds.),

Fitness of the Cosmos for Life: Biochemistry and Fine-TUuning ..............ccooeeeeeiiiiiiieiiiiiiiiiiiiiiininnnnn.
Barucci, M. A., Boehnhardt, H., Cruikshank, D. P. & Morbidelli, A. (eds.),

The Solar System Beyond Neptune
Baum, R., The Haunted Observatory: Curiosities from the Astronomer’s Cabinet ......
Bayart, P., La méridienne de France et I’aventure de sa prolongation jusqu’aux Baléares ..
Beech, M., Rejuvenating the Sun and Avoiding Other Global Catastrophes
Bennett, J., Beyond UFOs:

The Search for Extraterrestrial Life and Its Astonishing Implications for Our Future ..
Binney, J. & Tremaine, S., Galactic Dynamics, 2nd Edition
Blandford, R. D., Kormendy, J. & van Disheock, E. (eds.), Annual Review of Astronomy

and Astrophysics, Volume 45, 2007
Bodenheimer, P., Laughlin, G. P., Rézyckza, M. & Yorke, H. W,

Numerical Methods in Astrophysics: An Introduction
Brodie, D., Ice, Rock and Beaury: A Visual Tour of the New Solar System ..
Buchheim, R. K., The Sky is Your Laboratory ..........cccccccceeeeeeeeeeisseesenenenes
Budding, E. & Demircan, O., Introduction to Astronomical Photometry, znd Edition .
Byrne, C. ]., The Far Side of the Moon: A Photographic Guide ....

Chapman, J. M. & Baan, W. A. (eds.),

Astrophysical Masers and Their Environments (LAU Symposium No. 242) .....
Chapman, M. (ed.), The Geology of Mars: Evidence from Earth-Based Analogs
Chary, R.-R., Teplitz, H. I. & Sheth, K. (eds.),

The Second Annual Spitzer Science Center Conference: Infrared Diagnostics of Galaxy Evolution ....
Clark, S., The Sun Kings: The Unexpected Tragedy of Richard Carrington and the

Tale of How Modern Astronomy Began
Clément, G. & Bukley, A. (eds.), Artificial Gravity ...

Combes, F. & Palous, J. (eds.), Galaxy Evolution Across the Hubble Time
Cottingham, W. N. & Greenham, D. A., The Introduction to the Standard Model
of Particle Physics, 2nd Edition ...

Davies, A. G., Vlcanism on Io: A Comparison with EQrth ...............cccooeeeiiiiiiiiiiiiiiiiiin.
Demircan, O., Selam, S. O. & Albayrak, B. (eds.), Solar and Stellar Physics Through Eclipses ..
Dormy, E. & Soward, A. M. (eds.), Mathematical Aspects of Natural Dynamos
Dunlop, S., Philip’s Guide to Weather Forecasting

259

439

130
249
66
418
65
327

505

139

252
137
417
429



Index to Volume 128 vii

Dunlop, S., Weather 430
Dunlop, S., Photographing Weather ... 430
Dunning-Davies, J., Exploding a Myth: Conventional Wisdom or Scientific Truth . 245
Elmegreen, B. & Palous, J. (eds),

Triggered Star Formation in a Turbulent Interstellar Medium (LIAU Symposium No. 237) ..cccccvevennn. 509
Farinacci, J. A., Guide to Observing Deep-Sky Objects ... 432
Foerstner, A., James van Allen: The First Billion Miles ... 244
Frova, A. & Marenzana, M.,

Thus Spoke Galileo: The Great Scientist’s Ideas and Their Relevance to the Present Day ................. 412
Gaskell, C. M. ez al. (eds.), AGN Variabiliry from X-rays to Radio Waves 64
Godwin, R., The Lunar Exploration Scrapbook, A Pictorial History of Lunar Vehicles .. 507
Gossin, P., Thomas Hardy’s Novel Universe:

Astronomy, Cosmology and Gender in the Post-Darwinian World ..............ccccoeuuuvieiieiiiiieneeeeinnans 239
Graham, M. J., Fitzpatrick, M. J. & McGlynn, T. A. (eds.),

The National Virtual Observatory: Tools and Techniques for Astronomical Research ....................... 424
Grego, P., Venus and Mercury and How to Observe Them .. 517
Gribbin, J., Galaxies: A Very Short Introduction 5II
Grupen, C. & Schwartz, B., Particle Detectors, 2nd Edition 514
Harland, D. M., Cassini at Saturn: HUYZens RESUILS .......cccceeeeeeeeeeeeeeeeeeeieeeieee i ee e e eeeeeeeeeeeaees 131
Hartkopf, W. I., Guinan, E. F. & Harmanec, P. (eds.),

Binary Stars as Critical Tools and Tests in Contemporary Astrophysics 255
Hawthorn Press, Stargazers’ Almanac 2009 519
Heifetz, M. D. & Tirion, W., A Walk through the Southern Sky:

A Guide to Stars and Constellations and their Legends, 2nd Edition 320
Heinzel, P., Dorotovié, I. & Rutten, R. J. (eds.), The Physics of Chromospheric Plasmas 253

Hill, R., Stonehenge
Ho, L. C. & Wang, J.-M. (eds.), The Central Engine of Active Galactic Nuclei ....
Hockey, T. et al. (eds.), The Biographical Encyclopaedia of Astronomers
Hoskin, M., The Herschels of Hanover
Howe, R., Komm, R. W., Balasubramaniam, K. S. & Petrie, G. J. D. (eds.),

Subsurface and Armospheric Influences on Solar Activity 510
Hughes, D. W., Rosner, R. & Weiss, N. O. (eds.), The Solar Tachocline 58
Irwin, J. A., Astrophysics: Decoding the COSIMOS ........ccceeeeeeeeeseeeeeaeaeeeseeeaeaeseseneaeseaeeeaeeeeeeeeeeeeeeaeaeees 143
Jeanloz, R., Albee, A. L., Burke, K. C. & Freeman, K. H. (eds.), Annual Review

of Earth and Planetary Sciences, Volume 35, 2007 133
Joshi, P. S., Gravitational Collapse and Spacetime Singularities 415
Kanas, N., Star Maps: History, Artistry, and CArtOZraphy ........cccceeeeeeeeeeeeeiiiiieieieieieeeeeeeeeeeeeeeeeeen 318
Karas, V. & Matt, G. (eds.), Black Holes from Stars to Galaxies — Across the

Range of Masses 144
Keel, W. C., The Road to Galaxy Formation, 2nd Edition . 138
Kerschbaum, K., Charbonnel, C. & Wing, R. F. (eds.),

Why Galaxies Care about AGB Stars: Their Importance as Actors and Probes 421
Kidger, M., Cosmological Enigmas: Pulsars, Quasars and Other Deep-Space Questions 423

Klahr, H. & Brandner, W. (eds.), Planet Formation: Theory, Observations, and Experiments .......... 61

Kogure, T. & Leung, K.-C., The Astrophysics of Emission-Line Stars 134
Kraus, M. & Miroshnichenko, A. S. (eds.), Stars with the Bfe] Phenomenon 135
Kronk, G. W., Cometography: A Catalog of Comets, Volume 3: 1900-1932 131
Krugel, E., An Introduction to the Physics of Interstellar DUST .........c.cceeuuueeeeeeiiiiieeaeeiiiiieeeeeeeieaeeees 423
Kupka, F., Roxburgh, I. W. & Lam Chan, K. (eds.),

Convection in Astrophysics (LAU Symposium NO. 239) .....ccuuuiiiiiiiiiiieiiieieiiiiieeieeereseeesereresererenane 419

Lamers, H. J. G. L. M., Langer, N., Nugis, T. & Annuk, K. (eds.),
Stellar Evolution at Low Metallicity: Mass Loss, Explosions, Cosmology .............uuuueeeeevevevevevevenenn 136

Larsen, K., Stephen Hawking: A Biography 414
Launey, Fr., Un globe-trotter de la physique céleste — L’astronome Jules Fanssen ... 413
Léna, P., Rouan, D., Lebrun, F., Mignard, F. & Pelat, D.,

Lobservation en astrophysique, 3rd Edition 514
Lequeus, J., Frangois Arago, un savant généreux — Physique et astronomie au XIXC siécle . 501
Levy, D. H., David Levy’s Guide to Observing Meteor Showers 324

Liddle, A. & Loveday, J., The Oxford Companion to Cosmology ...........cceueeeeeeeeeiieieiiieiiiiaeieiaaanaaaas 328
Lockman, F. J., Ghigo, F. D. & Balser, D. S. (eds.),
But It Was Fun: The First Forty Years of Radio Astronomy at Green Bank ...........ccccceeeevererenenenannn 60



viii The Observatory

Maoz, D., Astrophysics in a Nutshell
McAnally, J. W., Fupiter and How to Observe It ...
McFadden, L.-A., Weissman, P. R. & Johnson, T. V. (eds.),

Encyclopaedia of the Solar System, 2nd Edition
Metcalfe, N. & Shanks, T. (eds.), Cosmic Frontiers ...
Milani, A., Valsecchi, G. B. & Vokrouhlicky, D. (eds.),

Near Earth Objects, Our Celestial Neighbors: Opportuniry and Risk (IAU Symposium No. 236) .....
Millar, W., The Amateur Astronomer’s Introduction to the Celestial Sphere
Mitton, J., Cambridge Illustrated Dictionary of Astronomy
Mobberley, M., Toral Solar Eclipses and How to Observe Them ..
Mullaney, J., The Herschel Objects and How to Observe Them

Nagirner, D. 1., Analytical Methods in Radiative Transfer Theory
Napiwotzki, R. & Burleigh, M. R. (eds.), 15th European Workshop on White Dwarfs ...

O’Meara, S., Steve O’Meara’s Herschel 400 Observing GUIAE ..............cceeeeecieieiiieiiiiiiieiieeeeeeeeeeeens

Parker, G., Making Beautiful Deep-SRY IMAZES ..........uuuuueuuuiiiiiiiiiiiiseninesesessssssssesesesesenenens
Paschos, E. A., Electroweak Theory
Percy, J. R., Understanding Variable Stars
Phillip, A., Atlas Lunarum
Pillinger, C., Space is a Funny Place
Pringle, J. E. & King, A. R., Astrophysical Flows
Pudritz, R., Higgs, P. & Stone, J. (eds.), Planetary Systems and the Origins of Life
Pugh, P., Observing the Sun with Coronado TEIeSCOPES ............uuuuuuuuuuuuuuiniiiiiiieieieeieeeeee e

Ratcliffe, M., State of the Universe 2008 .........uuuuuuuuuuuuuuuuueuiiiiiiiiiiiiiininininsssssssssssssssssssssssnens
Ridpath, I. (ed.), Oxford Dictionary of ASIrONOMY .............uuueuuueuuuiiiiiieeee e
Rogers, G.,

My Heavens! The Adventures of a Lonely Stargazer Building an Over-The-Top Observatory ..........
Rosswog, S. & Briiggen, M., Introduction to High-Energy AStrOPRYSICS .....cceeeeeeeeeeeiieeeeeieeeeeeeaananens
Ruggles, C. & Urton, G. (eds.),

Skywatching in the Ancient World: New Perspectives in Cultural AStronomy ................eeeeevvevevenenens

Sarkar, U., Particle and Astroparticle Physics
Scalzi, J., The Rough Guide to the Universe, 2nd Edition .
Schielicke, R. E., Von Sonnenuhren, Sternwaten und Exoplaneten — Astronomie in Jena ..
Seedhouse, E., Tourists in Space: A Practical Guide .
Shaw, R. A., Hill, F. & Bell, D. J. (eds.), Astronomical Data Analysis Software and Systems XVI ....
Stationery Office, The Astronomical Almanac for the Year 2009
St-Louis, N. & Moffat, A. F. J. (eds.), Massive Stars in Interacting Binaries .
Sullivan III, W. T. & Baross, J. A. (eds.), Planets and Life: The Emerging Science of Astrobiology .....

Thiemann, T., Modern Canonical Quantum General RelQtivity ..............cceueieiiieiiieiiiiiiiiiiiiiiiinennens
Topper, D. R.,

Quurky Sides of Scientists: True Tales of Ingenuity and Error from Physics and Astronomy ...
Trumper, J. E. & Hasinger, G. (eds.), The Universe in X-Rays

Ulivi, P. & Harland, D. M., Robotic Exploration of the Solar System:
Part I, The Golden Age T9S7—T982 .......cccvviuiiiiiiiiiiiiiiiiiiiiiiiiiiie e

Vallenari, A., Tantalo, R., Portinari, L. & Moretti, A. (eds),
From Stars to Galaxies: Building the Pieces to Build up the Universe
van Belle, G. T. (ed.), 14th Cambridge Workshop on Cool Stars, Stellar Systems, and the Sun .

Warner, B., Cape Landscapes: Sir John Herschel’s Sketches 1834—1838
Watson, F., Why is Uranus Upside Down? And Other Questions about the Universe
WeInberg, S., COSMOIOZY ....eeeeeeiieeee et e e e et e e e e et e e e e ettt e e e eeaanaaaeaees
Wisnewski, G.,

One Small Step: The Great Moon Hoax and the Race to Dominate Earth from Space .............cce...

Other books received:
Shibata, K., Nagata, S. & Sakurai, T. (eds.),
New Solar Physics with Solar-B Mission The Sixth Solar-B Science Meeting ...............ueeeeeeeennns
Zane, S., Turolla, R. & Page, D. (eds.), Isolated Neutron Stars: From the Surface to the Interior ..

141
518

62
420

506

66
503
325
145

140
254

67

321
139
136
503
318

59
328
431

250
123

516
330

499

418
427
243
428
256
319
134
326

329

126
420



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2009

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983~
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. ]J. Treanor 1949-1953 B. J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 129
2009

Vol_129_2009_index.indd i

12/11/09 09:04:25



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Argyle, R W. ...... . 175, 179, 234, 388
Arranz Heras, T. .......cccoeiiiiiiiiiis 88
Aston, A. ........... 225
Babul, A. ..... 377
Bagenal, F. 182
Baldwin, E. 163
Barclay, C. E. 49
Barstow, M. . 97, 299
Blake, R. .. 174
Bond, P. .... 164, 295
Bonnet-Bidaud, J.-M. 192
Brazell, O. ... 235
Bridges, J. .... 116
Chambers, R.H. ........cooeoiiiiiinin. 102, 103
Chapman, A. 305
Clark, S. ... 237
Cooke, C. 227
Cowley, S. 393
Crawford, I. A. . 243
Cruise, A. ... 255 et seq.
Dehnen,W. .. 171
Denton, P. 194
Ellis, G.F. ... 253
Ellis, R. S. 109
Evans, D.W. ... 179
Fabian, A. .

Foulger, G. ..

Garstang, R-H. ..o 399
Geisbuesch, J. 189, 314
Ghez, A. ... . 245
Gilmore, G. 105, 171
Gilmozzi, R. ... 255 et seq.
Gourgouliatos, K. N. ... 396
Grady, M. M. . ... 114
Graham-Smith, F. .........ccooooiiiiiiii, 104

Griffin, R. E. M. ...... 32, 80, 169, 226
Griffin, R. F. ... 6,28,54,80,127, 147,198, 264,317

Griffiths, J. coovviiiiiiiiin 176, 291
Hamimeche, S. ... 398
Hapgood, M. .. 99
Heavens, A. .coooiiiiiiiiiiiiiiiecie e 390
Heck, A. ... 35, 222, 223, 288, 395
Hoffman, R.E. ....ccoooiiiiiiiiiies 1
Hoskin, M.. 220
Hough, J. .. ... 183
Howarth, I. D. ... 220, 298, 392
Hughes, D.W. . . 93, 219, 221, 287, 382, 383
Hurn, M. . 223
Trwin, ML Jo oo 179
Jin, S.

Jones, D. H. P. . 41, 233
Jordan, C. . .231
Kent, B. 100, 285
Kipping, D. . 189

Vol_129_2009_index.indd ii

Krautter, J. ... 256 et seq.
Lloyd, C. cooveieiiiiiiiiiiiiieeeeee 102, 173
Mamon, G. 124
Manfroid, J. .... 300
Marsden, B. G. . 292
Mason, K. O. .. 256 et seq.
Massey, R. ... ... 301
McBeath, A. 303
McClure, R. D. 28
McEnery, J. .... 122
McKim, R. .. 162
Mozaffari, S. M. 144
Murdin, P. ............... 386
Newsam, A. ............. 119
Nicolson, I. 290

O’Brien, P.T. ..............

Osborne, J. ..oeevvvvvennnnns

Parkinson, D. ........... 95
Phillipps, S. .... 230
Phillips, K. J. H. . 165
Pike, C. D. ... 94, 172, 388
Pollacco, D.

- 224, 393
Pooley, G. . "
Prema, P ...ooovvenennnee

Rice, K. i 39
Ridpath, I. .

Robson, 1.
Rosenberg, P. D.
Rowan-Robinson, M.

Sanchez-Bajo, F. ..o 88
Smith, D. H. ... 240
Smith, L. ..... 302
Smith, R. C. 157, 387
Southwood, D. .. 255 et seq.
Stickland, D.J. ........ 34, 39, 42, 92, 98, 107, 158,
180, 383

Stixrude, L. .... 46
Stott, C. .... 36, 103, 219, 287
Strauss, D. 310
Thorne, R, ooooiiiiiiieiieee e 229
Trimble, V. 345 40, 96, 105, 156, 159,
163, 167, 230, 233, 289, 294, 300, 384, 389, 391
Unruh,Y. C. ............ 166
Verrier, P oo 106
Walker, E. N. .. 235, 394
Walker, H. ............ 168, 177
Ward-Thompson, D. . 297
Watson, A. A. ........ 53
Whitfield, S. ... 191
Williams, I. P. . 186
Willis, A. ... 385
Wilson, L. 99

12/11/09 09:04:25



Index to Volume 129 iii

SUBJECT INDEX

Atmospheric Physics:

High-sensitivity polarimetry: from exoplanets to Saharan dust (J. Hough) .........ccccccciininnn. 183
Astrophysics:

Relativistic magnetohydrodynamics (K. N. Gourgouliatos) .........ccceceeiiiiiiiiiiiiiiiiiiiiiiin. 396
Black Holes:

Black holes at work (A. Fabian) ......cccoooiuiiiiiiiiiiii et e et e s 196

Bringing our Galaxy’s supermassive black hole and its environs into focus with
laser-guide adaptive optics (A. Ghez)

Clusters of Galaxies:
Extreme galaxy systems or optical illusions? The nature of compact groups of galaxies from

cosmological simulations (G. MamoON) ........couuviiiiiiiiiireieiiieiiiiiiieieee s 124
Correspondence:

Astronomers against the tide (V. Trimble) 156

Corrigendum (Sunspots and Starspots, by J. H. Thomas & N. O Welss) . 303

Cosmic Microwave Background:

Likelihood analysis of the cosmic microwave background (S. Hamimeche) ...
Cosmic-Ray Astronomy:

The birth of cosmic-ray astronomy on the Argentinian pampas (A. A.Watson) .......cccccceeeeeeees 53
Cosmology:

Cosmology with Sunyaev—Zel’dovich cluster surveys (J. Geisbuesch)

Evidence and theory, fact and fancy; the state of cosmology today (G. F. Ellis)

253

Eclipses:

‘Wabkanawi and the first scientific observation of an annular eclipse (S. M. Mozaffari)
Editorial: Prices for 2010
Exoplanets:

The dynamics of planets in multistellar systems (P. Verrier) 106

High-sensitivity polarimetry: from exoplanets to Saharan dust (J. Hough) 183

The detection of exomoons (D. Kipping) 189
Galaxies:

Progress and challenges in observing the formation history of galaxies (R. S. Ellis) ................. 109

Extreme galaxy systems or optical illusions? The nature of compact groups of galaxies
from cosmological simulations (G. Mamon) ....
Dynamics of Galactic gas streams and satellites (S. Jin) ..............
Galaxy formation and evolution using the Virtual Observatory (P. Prema) ..
Gamma-Ray Astronomy:
The Fermi gamma-ray satellite (J. MCENETY) ..o 122

Here and There

History of Astronomy:
The Dunhuang Star Chart — a mystery of Chinese astronomy
(S. Whitfield & J.-M. Bonnet-Bidaud)
Richard Carrington: The Sun King (S. Clark)
Thomas Harriot and his Welsh friends: the birth of telescopic astronomy in the British Isles
(A. Chapman)
Percival Lowell’s long journey to Mars, 1883—-1894 (D. Strauss)

Meteorites:
Astronomy by microscope (M. M. Grady) 114
Fireballs, meteorites, and parent bodies (I. P. Williams) 186

Moon:
Back-to-back crescent moons (R. E. Hoffman)
C1XS, MoonLITE, and a renaissance in UK lunar science (I. A. Crawford)

Notes from Observatories:

A constant period for the W UMa star BH Cas (T. Arranz Heras & F. Sanchez-Bajo) .............. 88
A modern orbit for 96 Aquarii (R. F. Griffin) ...ttt 147
Obituaries:

Peter Berners Fellgett (1922—2008) (D. J. Stickland) .....cccoeveveiiiiiiiiiiiiieeeeeeeeeeeeeeeeees 107
Peter Stephen Bunclark (1954—2008) (D.W. Evans, M. J. Irwin & R. W. Argyle) .. .

Mary Teresa Briick (1925—-2008) (D. J. Stickland)
Tao Kiang (1929—2009) (R. H. Garstang)

Vol_129_2009_index.indd iii 12/11/09 09:04:25



iv The Observatory

Observatories:
Kielder Observatory — a new platform for dark-sky outreach (C. E. Barclay) ........ccccccceeeeenes 49
The National Schools Observatory — using astronomy to promote science in schools
(AL INEWSAITL) ..ueeeiiiiieeeeteiiieeee ettt e eeetataa e eeeetaaa e eeeeatnnnaaeeesannanaeeeenssnneaeensnnnsaeeresnnneeesennnnn 119
Polarimetry:
High-sensitivity polarimetry: from exoplanets to Saharan dust (J. Hough) ............cccccccccie 183

Public Outreach:
Kielder Observatory — a new platform for dark-sky outreach (C. E. Barclay) ..
The International Year of Astronomy 2009 in the UK (I. Robson)
The National Schools Observatory — using astronomy to promote science in schools

(A. Newsam)
Seismology in schools (P. Denton)

Royal Astronomical Society:

Royal Astronomical Society, Astronomy and Geophysics Meetings
2008 October 10
2008 November 14 ..
2008 December 12
2009 January 9
2009 February 13
2009 March 13
2009 April 23 NAM)
2009 May 8

Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal: Professor D. Williams ...
Gold Medal: Professor E. R. Priest ...
Eddington Medal: Professor J. E. Pringle ...
Jackson-Gwilt Medal: Profesor P. Ade
Fowler Award (Astronomy): Dr. Sarah Bridle
Fowler Award (Geophysics): Dr. D. Tsiklauri
Kavli Prize: Professor D. Lynden-Bell ....
Price Medal: Professor M. Sambridge ....
RAS Service to Astronomy Award: Professor A. Wolfendale
RAS Service to Geophysics Award: Professor D. Kerridge .
RAS Group Achievement Award : SCUBA Team

181, 246
181, 247
... 181, 248

. 181, 248

. 181, 251
181, 251

Royal Society Faraday Prize: Professor J. D. Barrow 45
New Year Honours List 2008 181
Royal Astronomical Society, Honorary Fellowships:
Professor M. Colless (A) ... .. 181, 252
Professor B. Schutz (A) .. 181, 252
Professor J. Sylwester (A) 181
Professor J. Burns (G) 181
Professor J. Goswami (G) 181
Professor A. F. SPIlRaus (G)  ..uuuvuuuuuuuiiiiiiiiieieeeeeseeeseeeeeeeeeaeeeaeaeaeeeeeaeeeeaeaeaeaeaeaeaeaeeeaaaeaeaeaeees 181

Science Policy:
The Planetary Science Decadal Survey (D. H. Smith)
STFC Community Forum

Seismology:
Seismology in sChools (P. DENTOM) ...vvviiiiiiiiiiiiiiiiiiiiiiiiiiiie e 194

Solar System:
Fluid helium: conditions of giant planet interiors (L. Stixrude)
Huygens’ measurement of the speed of sound on Titan (P. D. Rosenberg)
Astronomy by microscope (M. M. Grady) ....
UK in the Aurora programme (J. Bridges) ....
The giant magnetosphere of Jupiter (F. Bagenal)
Fireballs, meteorites, and parent bodies (I. Williams)
The Planetary Science Decadal Survey (D. H. Smith)

Spectroscopic Binary Orbits for the Henry Draper Catalogue Stars (R. F. Griffin & R. D. McClure):
Paper T: HID T oottt e e s e e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeaeaaees 28

Vol_129_2009_index.indd iv 12/11/09 09:04:26



Index to Volume 129 v

Spectroscopic Binary Orbits from Photoelectric Radial Velocities (R. F. Griffin):
Paper 204: HR 738, HR 831, HR 5692, and HR 7252 ..ccoiiiiiiiiiiiiiiiieeeeeeee 6
Paper 205: HD 9519, 8 Aurigae, HR 4427, and HR 7795
Paper 206: HD 103684, HD 107496, HD 111628, and HD 116479 .
Paper 207: 58 Piscium, 31 Vulpeculae, and 70 Pegasi
Paper 208: HD 3065, HD 40602, HD 134738, and HD 216525
Paper 209: Twenty short-period active-chromosphere stars

Stars:
The nature of HD 212827 (R. F. Griffin & R. E. M. Griffin) .....cocoooiviiiiiiie 80
A constant period for the W UMa star BH Cas (T. Arranz Heras & F. Sanchez-Bajo) .............. 88
A modern orbit for 96 Aquarii (R. F. Griffin) .......ccoooiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeveaaaaae 147
Sun:
Wabkanawi and the first scientific observation of an annular eclipse (S. M. Mozaffari) ............ 144
Richard Carrington: The Sun King (S. Clark) ....cccoeeoiiiiiiiiiiieieieieieee e 237
Thesis Abstracts:

The dynamics of planets in multistellar systems (P. Verrier)
Huygens’ measurement of the speed of sound on Titan (P. D. Rosenberg)
Dynamics of Galactic gas streams and satellites (S. Jin)
Relativistic magnetohydrodynamics (K. N. Gourgouliatos)
Galaxy formation and evolution using the Virtual Observatory (P. Prema) ..
Likelihood analysis of the cosmic microwave background (S. Hamimeche) ...........ccccceeeeinnnnnn.

REVIEW INDEX

Andersen, J., Bland-Hawthorn, J. & Nordstrém, B. (eds.), The Galaxy Disk in Cosmological Context
(LAU SYMPOSTUNT 254)  .ovveeeeiiiiiiiee ittt e e e s e e e e et ae e e e e e s eabaaaee e 391
Argyle, R.W., Bunclark, P. S. & Lewis, J. R. (eds.),
Astronomical Data Analysis Software and Systems XVII
Aveni, A., People and the Sky: Our Ancestors and the Cosmos .
Aveni, A. (ed.), Foundations of New World Cultural Astronomy

Bailey, M. E. (ed.), Border Heritage 34
Banks, T., Modern Quantum Field Theory: A Concise Introduction ... 229
Barrow, J. D., Cosmic Imagery: Key Images in the History of Science 221
Bartusiak, M., The Day We Found the Universe 289

Bizony, P., One Giant Leap: Apollo 11 Forty Years QN ...ccceeeeeeeeeieeiiiiiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeees 385
Blandford, R., Kormendy, J. & van Dishoeck, E. (eds.),
Annual Review of Astronomy and Astrophysics, Volume 46, 2008
Block, D. L. & Freeman, K., Shrouds of the Night . .
Bode, M. F. & Evans, A. (eds.), Classical Novae, 2nd Edition ........ .37

Bonnet, R.-M. & Woltjer, L., Surviving 1,000 Centuries: Can We Do It? 157
Boss, A., The Crowded Universe: The Search for Living Planets .............. 224
Bouvier, J. & Appenzeller, 1. (eds.), Star—Disk Interactions in Young Stars .39
Bradt, H., Astrophysics Processes: The Physics of Astronomical Phenomena ..... .o 172
Bresolin, F., Crowther, P. A. & Puls, J. (eds.), Massive Stars as Cosmic Engines ............c.ccccceeuure. 40
Bridle, A. H., Condon, J. J. & Hunt, G. C. (eds.),

Frontiers of Astrophysics: A Celebration of NRAO’s s50th Anniversary 104
Brosch, N., Strius Matters 34
Bureau, M., Athanassoula, E. & Barbuy, B. (eds.),

Formation and Evolution of Galaxy BUIZEs .................ccccuiiiiiuiuiiiiiieiiieiiieeeeeeeeeeseseeeesaeeansneasnnnnne 105

Campion, N., The History of Western Astrology. Volume I: The Ancient World
and Volume II: The Medieval and Modern Worlds ..

Collin-Zahn, S., Des quasars aux trous noirs ...

Couper, H. & Henbest, N., Philip’s Stargazing 2009 ...

Vol_129_2009_index.indd v 12/11/09 09:04:26



vi The Observatory

DeVorkin, D. H. & Smith, R., Hubble: Imaging Space and Time
Dickinson, T. & Dyer, A., The Backyard Astronomer’s Guide, 3rd Edition ...
Dinwiddie, R., Illustrated Encyclopaedia of the Universe
Dreer, F., Space Conguest: The Complete History of Manned Spaceflight
Dumont, S., Astronome des lumiéres — Férome Lalande
Dumont, S. & Pecker, J.-C. (eds.),

Lettres a Madame du Pierry et au Juge Honoré Flaugergues — Lalandiana I ...
Durrer, R., The Cosmic Microwave Background

Evans, A., Bode, M. F.,, O’Brien, T. J. & Darnley, M. J. (eds.),

RS Ophiuchi (2006) and the Recurrent Nova PRenomenon ..........ccccceeeeeeeiiiiiiiieiiiiiiiiiiiiiiieiieeenens 299
Frebel, A., Maund, J. R., Shen, J. & Siegel, M. H. (eds.),

New Horizons in Astronomy: Frank N. Bash Symposiuim 2007 .........cccuueeeiiiiiiiiieiiiiiiiiiiiiiiieiieeenens 105
Freriks, P., Le Méridien de Paris— Une randonnée a travers PHISIOUE ..........ceeeeeevvueeeeeeeeiiieeeeenennnn 88
Funes SJ, J. G. & Corsini, E. M. (eds.), Formation and Evolution of Galaxy Disks ..........c.cc.......... 171

Gasperini, M., The Universe Before the Big Bang: Cosmology and String Theory ...........cccccccvvveeene.
Gates, E., Einstein’s Telescope: The Hunt for Dark Matter and Dark Energy in the Universe
Gendler, R., Capruring the Stars: Astrophotography by the Masters ..........ccccccvvveiiiiiiiiiiiiiiiiiiiinnnnnn.
Giacconi, R., Secrets of the Hoary Deep: A Personal History of Modern Astronomy ..............ccccc.......
Gorn, M., Superstructures in Space: From Satellites to Space Stations — A Guide to What’s Out There. 100
Gray, R. O. & Corbally, C. J., Stellar Spectral ClassifiCAtion ............couveeeeeiiiiiiiiiiiiiiiiiieiiiiiieeeeeenns
Greenberg, R., Unmasking Europa: The Search for Life on Fupiter’s Ocean Moon .
Gribbin, J. & M., From Here to Infinity

Hardesty, V. & Eisman, G., Epic Rivalry: The Inside Story of the Soviet and American Space Race ... 93
Heber, U., Jeffery, C. S. & Napiwotzki, R. (eds.), Hor Subdwarf Stars and Related Objects
Hicks, J., Building a Roll-Off Ro0f OBSErVAIOTY ...cccceeeeeeeeeeieeeeeieeeieieie e eeeeeeeeeees
Hutchins, R., British University ObServatories I772—I1939 ........cccuurouureeeeemniiuureeeessniiinreeesenninineeeees

Inglis, M., ASTrOPAYSICS 15 EASY! ..vunneieieieeeseeeee e ee e e e e e e e e e e e e e e e e e e e e e ee e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeaeaees 41
Jeanloz, R., Burke, K. C. & Freeman, K. H. (eds.),

Annual Review of Earth and Planetary Sciences, Volumie 36, 2008 .............uuuuiieiiiiiesiiiiiisssssenenenes 43
Jenkins, J. L., The Sun and How t0 OBSErve It ......cccceeeeieeeieieieieieieieieieieieeeeeeeeeeeeeeaeeeaeeeaeaeaeaaaaaanes 302
Kanipe, J., The Cosmic Connection: How Astronomical Events Impact Life on Earth ......................... 97
Kinzer, P. E., Stargazing Basics: Getting Started in Recreational AStronomy ..............cccccceeeeeeeeennnnn. 103
Knapen, J. H., Mahoney, T. J. & Vazdekis, A. (eds.), Pathways Through an Eclectic Universe .. .. 39
Kodama, T., Yamada, T. & Aoki, K. (eds.), Panoramic Views of Galaxy Formation and Evolution ..... 230
Kumar, M., Quantum: Einstein, Bohr and the Great Debate about the Nature of Reality .................. 227

Lamy, J., La €arte du Glel ............ccoueieiiiiiiiiiiiiiiiiiiiiieieee ettt
Lang, K. R., The Sun from Space, 2nd Edition ...
Leibowitz, J. R., Hidden Harmony
Lemaitre, G. R., Astronomical Optics and Elasticity Theory
Lemonick, M. D., The Georgian Star
Lindberg Christensen, L., Fosbury, R. & Hurt, R. (eds.), Hidden Universe .
Lopes, R. M. C. & Carroll, M. W., Alien Volcanoes
Loépez Corredoira, M. & Castro, C. (eds.), Against the Tide
Lunsford, R., Meteors and How to Observe Them

Magli, G., Mysteries and Discoveries of Archaeoastronomy: From Giza to Easter Island .................... 382
Malin, D., Ancient Light: A Portrait of the Universe
Masood, E., Science & Islam: A History
Massey, S. & Quirk, S., Deep SkyVideo Astronomy

Matthews, S. A., Davis, J. M. & Harra, L. K. (eds.), First Results from Hinode 165
Maunder, M., Lights in the Sky 102
May, B. H., A Survey of Radial Velocities in the Zodiacal Dust Cloud ..............cuuueeeeeuuevevenevvnnnvenanans 168
Mazure, A. & Baza, S., Exploding Superstars: Understanding Supernovae and Gamma-Ray Bursts ... 298
McLean, 1., Electronic Imaging in Astronomy, 2nd EQITION ..............cuuueeeeerereeiueienieiiiiensssiesensenesenens 174
Meadows, A. J., Science and Controversy: A Biography of Sir Norman Lockyer, 2nd Edition ............. 158

Mitton, J. & Balit, C., The Planet Gods
Mobberley, M., Cataclysmic Cosmic Events and How to Observe Them ...
Moore, P., Teach Yourself ASIrOnomty ...........cuuuuiiiiiiieiiiiiiieieieeeeeeeeeeteeee e eeeeeeeeeaeaeeesesesessaasaaasaasaaans

Vol_129_2009_index.indd vi 12/11/09 09:04:26



Index to Volume 129 vii

Moore, P., Legends of the Stars
Morison, 1., Introduction to Astronomy and Cosmology ..

Mullaney, J. & Tirion, W. (eds.), The Cambridge Double Star AtQs ...............cuuueeeeerereeevevuevvvnrenanans 234
Murdin, P., Full Meridian of Glory: Perilous Adventures in the Competition to Measure the Earth ...... 383
Narlikar, J. V. & Burbidge, G. R., Facts and Speculations in Cosmology 94
Nolan, K., Mars, A Cosmic Stepping Stone 162
O’Meara, S. J., Stephen Fames O’Meara’s Observing the Night Sky with Binoculars ........................ 103
Ollivier, M., Encrenaz, T., Roques, F., Selsis, F. & Casoli, F., Planetary Systems:

Detection, Formation and Habitability of Extrasolar Planets ...........cccccocueviiiiiiiiiiiiiiiiiiiiiiiiiiiiiennen, 163
Ordway, F. I. & Sharpe, M. R., The ROCREt TEAM ..cccceeeeeeeeeeeeieeeeiiiieieeeeeeeeeeeeeeeeeeeee e 160
Pansard-Breson, R., Tour du Monde. Tours du Ciel. Une exploration de "univers a travers les dges ...... 395

Parker, G. & Carboni, N., StarVistas: A Collection of Fine Art Astrophotography ...
Peebles, P. J. E., Page, Jr., L. A. & Partridge, R. B., Finding the Big Bang
Perryman, M., Astronomical Applications of Astrometry —

Ten Years of Exploitation of the Hipparcos Satellite DALA .........cccoeveeeeieeieieiiiiiiiiiiiiiiiiiiiieieeeieeeeeeees 223
Phillips, K. J. H., Feldman, U. & Landi, E.,

Ultraviolet and X-Ray Spectroscopy of the Solar Atmosphere  ..........cocveveveeieiiiiiiiiiiiiiiiiiiiiiiiiieeeeeens 231
Pogorelov, N. V., Audit, E. & Zank, G. P. (eds.),

Numerical Modeling of Space Plasma Flows: ASTRONUM=2007 ......cccouveeeeeeeeeeeeeiiieieeeiiieeienananns 99

Pogorelov, N. V., Audit, E., Colella, P. & Zank. G. P. (eds.),

Numerical Modeling of Space Plasma Flows: ASTRONUM-2008
Pont, F., Sasselov, D. & Holman, M. (eds.), Transiting Planets (LAU Symposium 253)
Prinja, R., Stars: A Fourney Through Stellar Birth, Life and Death

Reipurth, B. (ed.), Handbook of Star Forming Regions:Volume 1, The Northern Sky and

Volume 2, The SOUTREIN SRY .......cuuueiiiiiiiiiiiiiiieieieeeeeeaa s 297
Rooney, D., Ruth Belville: The Greenwich Time Lady .
Ryder, L., Introduction to General Relativity

Schilling, G., The HUnt for PIANEt X ......ccceeeeeeeeieieieeeeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeeeeeaeaeeaeaeaeaeaeaeaaaeaaaaaenes 223
Schilling, G. & Lindberg Christensen, L., Eves on the Skies: 400 Years of Télescopic Discovery .
Schweber, S. S., Einstein and Oppenheimer: The Meaning of Genius ...........ccceevveeeiiiiiiiiiiiiiiiiiiinnnnn.
Seckbach, J. & Walsh, M. (eds.), From Fossils to Astrobiology: Records of Life on Earth and the Search

Jor Extraterrestrial BIOSINATUYES ..............couiiiiiiiiiiiiiiiiiiiiiiiiiiitetee ettt ettt 389
Shayler, D., Around the World in 84 Days: The Authorized Biography of Skylab Astronaut Jerry Carr . 226
Stanek, K. Z. (ed.), The Variable Universe: A Celebration of Bohdan Paczyniski ... 300
Swinerd, G., How Spacecraft Fly: Spaceflight Without Formulae 295

Thomas, J. H. & Weiss, N. O., Sunspots and Starspots ..
see also Corrigendum  ..........eeeeeeeeeiieiiiieiiiiieiiieienes
Tyson, N. deGrasse, The Pluto Files: The Rise and Fall of America’s Favorite Planet ..

van der Hucht, K. A. (ed.), Proceedings of the Twenty-Sixth General Assembly Prague 2006 .............. 294
Vesperini, E., Giersz, M. & Sills, A. (eds.), Dynamical Evolution of Dense Stellar Systems .............. 171
Vita-Finzi, C., The Sun: A User’s Manmual ................oeeeeeeeeuuieeeeeeeiieeeeeeeeiieeeeeeesaieeeeesssaeeeeeseannns 164

Vulpetti, G., Johnson, L. & Matloff, G. L., Solar Sails: A Novel Approach to Interplanetary Travel .. 225

Werner, K. & Rauch, T. (eds.), Hydrogen-Deficient Stars
Wilson, T. L., Rohlfs, K. & Hiittemeister, S., Tools of Radio Astronomy, sth Edition .
Woolfson, M., The Formation of the Solar System: Theories Old and New

Zaehringer, A. & Whitfield, S., Rocker Science ...............couuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieeieeeeeeeeeeeennens 384
Zimmerman, R., The Universe in a Mirror:
The Saga of the Hubble Space Telescope and the Visionaries Who Butlt It .............ccooveeiiiiiiiiiennnnnnn. 36

Vol_129_2009_index.indd vii 12/11/09 09:04:26



Vol_129_2009_index.indd viii 12/11/09 09:04:26



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2010

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 19531957 S.J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 130
20I0

December 2010 Index.indd 1

27/10/2010 12:26



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Aliotta, M. .. . 98 James, B. oo 272
Argyle, R.W. 40, 176, 189, 200 James, P. . 89
Armstrong, J. .... 341 Jess, D. ...... 123
Jones, D.H.P. . 190
Bamford, R. . 111
Banerji, M. 271 Kennicutt, R. .. 281
Barstow, M. 100 King,A.R. ... . 182,326
Bell, S. A. . 333
Bond, P. .... 46, 181 Labadorf, C. M. . 364
Breckinridge, J. B. . 319 Lacerda, P. ... .. 109
Bunce, E. ..... 115 Lambert, D. L. 99, 323
Burton, D. ... 50 Landolt, A. U. . 33
Lavado, F. . 208
Cano, Z. ... 11 Leatherbarrow, W. 191, 386
Carter, D. . 335 Lee, C.W. ....... 243
Casewell, S. 324 Lockwood, M. 55
Catchpole, R. . 40 Loubser, S. I. 105
Chamberlain, H. A. . 364 Lykou, F. ........ 339
Chambers, R. H. .. 101
Chapman, A. ........... 198, 375 Mann, R. ........... 329
Chapman-Rietschi, P. A. L. . 172 Marsden, B. G. 320
Cole, S. ... 380 Martin, R. G. .. veee. 104
Coles, P. 49 McKim, R. .. 93,174, 263
Cooke, C. . 256 McNally, D. oo 107
Melton, R. A. 364
Dartnell, L. .... 383 Mestel, L. . 48
Davenhall, C. 372 Miller, A. .. 208
Dawes, S. .. 258 Mozaffari, S. 39
Dickinson, N. J. 331 Murphy, A. ... 327
Done, C. ... 325
Dunlop, S. 101 O’Brien, P.T. ... 48, 266
O’Brien, T.J. ...... 117
Ellis, G.F. ...... 376
Emerson, J. P. 117 Payne, M. J. oo 103
Peacock, J. A. 187, 267, 378
Fabian, A. C. .ccoooeiiiviiieeeeeeiiinnn 212 Peiris, H. oooiiiiiieee e 268
Faulkner, D. R. . 364 Phillips, K. J. H. .. 263,383
Figg, E.R. ........ 364 Pontzen, A. ....ccccvviiiiiiiiiiiiiiiiis 192
Fitzsimmons, A. 202 Pooley, G. ....... 178, 179
Foulger, G. .... 47
Frenk, C. .... 289 Quinn, D.P. ooooiiiiiiii 106
Garfinkle, R. ... . 44 Reilly, T, e 243
Gehrels, C. A. 59 Ridpath, I .259
Gibson, E. K. .... 345 Riley, J. D. .. 270
Graham-Smith, F. 179 Robson, E. L. ..cccoviviiiiiiiiiiiiiiiiiiiiiiiiiine 120
Greaves, J. ... 322
Griffin, M. .. 204 Saltas, I. 269
Griffin, R. E. M. ... 95, 174, 186, 257, 317, 332, 373 Samec, R. G. 364
Griffin, R. F. ... 17,309, 60,75, 125,232,299, 349 Sammonds, P. 337
Griffiths, J. «oooveeeiiiiiii 189 Scarfe, C. D. ... 214
Schawinski, K. 277
Haagmans, R. ... Smith, G. H. . I42
Hapgood, M. Smith, P. H. . .ooviiiiiiiiiieeeeieeeeeeeinn 283
Harper, D. Smith, R. C. . 11, 259, 385
Heavens, A. . Stickland, D. J. . 92,94, 96,103, 195,
Heck, A, oo eeeeieeeeeevieeee I77 | e, 255, 272, 336, 382, 386
Hockey, T. . Stott, C. covvveveeeieeeeeeee 45
Hughes, D.W. . 262,321,374
Hurn, M. ....... 315 Taylor, J. C. wevveeeeeieiiiiieieeee 37,371
Trimble, V. 43, 96, 97, 167, 175, 182, 185,
Irving, J. . 280 | 192, 264, 327, 328,377
Islam, F. . 387

December 2010 Index.indd 2

27/10/2010 12:27



Index to Volume 130 iii

van der Sluijs, M. A. ..ooevivereriieieiiieieienee 89 Whiting, R. .........
Wilkins, G. A.
Williams, D. A.
Williams, P. M

Walker, E. N.
Walker, H.

Watson, F. G. Willis, A. J. ...t
Weiss, N. O. .. Woan, G.
Werner, M. Womersley,

West, A. ..... Wood, R. ............
Westmoquette, M. ........uevevereveveennnnnnnnnn 324 Wrght, To oeveviiiiiiiiiiiieiiae 210
Whiting, A. B. .eeeveieeiieeeieeeeee e 316

SUBJECT INDEX

Atmospheric Physics:
Sixty minutes to near space: high-altitude ballooning with applications in geology,
astrobiology, and astronomy (J. ATINSIIONE) ...uuvvvuruuuumenummnnnnneereessaeseseaeaeseseseeesesesasasasasasasaeaes 341

Art—Astronomy:

Weaving the Universe (F. Lavado & A. I. MILIET) ...uuuuuuiuiiiiiiiiiiiieieieseeeeeieeeeeeeeeeeeeeeaeeeeaaaeaaaeas 208
Black Holes:

Warped and twisted discs (R. G. Martin) 104

Star formation and black-hole growth in early-type galaxies (K. Schawinski) . 277
Clusters of Galaxies:

Kinematics and stellar populations in brightest cluster galaxies (S. I. Loubser) .... 105
Correspondence:

Wabkanawi’s annular eclipse (R. F. Griffin) ..........ccccooiviiiiiiii, . 39

Wabkanaw’s annular eclipse (S. Mozaffari) 39

Public reaction to a V' = —12-5 supernova (T. Hockey & V. Trimble) . 167

The first SETI scans (P. A. L. Chapman-Rietschi) ..... . 172
John Wheatley (M. Hurn) .......ccccevvvvvvvvvevvevenennnnnns
Public reaction to a IV = —12-5 supernova (A. B. Whiting)
The Hanwell Community Observatory (J. C. Taylor) .
Celestial shelf-marks (C. Davenhall)

Cosmology:
Cosmology: small and large (A. Pontzen)
Hubble’s Constant in the era of precise cosmology (R. Kennicutt) .
The standard model of cosmogony (C. Frenk)

Dark Matter:

Exploring dark matter locally via a hierarchy of stellar systems (D. P. Quinn) ........cccceeevveerenes 106
Editorial: Prices for 2011 336
Exoplanets:

On the formation and evolution of planetary systems (M. J. Payne) 103
Galaxies:

Galaxies in the distant Universe: colours, redshifts, and star formation (M. Banerji) .. 271

An optical and infrared analysis of blue compact galaxies (B. James) .......ccccccc.ee.. 272

Star formation and black-hole growth in early-type galaxies (K. Schawinski) 277
Gamma-Ray Astronomy:

Gamma-ray bursts and the birth of black holes: discoveries by SWIFT (C. A. Gehrels) ........... 59
Geophysics:

Fast and furious: witnessing the birth of Africa’s new ocean (T. Wright) 210

East versus West: hemispherical structure in Earth’s inner core (J. Irving) 280

The recent eruption of Eyjafjallajokull (P. Sammonds) 337

December 2010 Index.indd 3 27/10/2010 12:27



iv The Observatory

Gravitational Lensing:

On the geometry of gravitational lensing and its applications (M. Werner) .........cccceeeeeerererenens 193
Here and TREre .....coeiiiiiiiiiiiiiiiiiiiiee s 52, 108, 196, 276, 336, 388
History of Astronomy:

Saturn’s Phoebe ring and ancient Babylonian observations (P. James & M. A. van der Sluijs) .... 89

The history of the Royal Greenwich Observatory (G. A. WilKins) .......cccceevveviiiiiiiiiiiiieiiieeenennn. 91

The 8oth anniversary of the RAS discussion meeting on ‘Expanding the Universe’

(A. Chapman) 198
John Wheatley (M. Hurn) . ... 31§
Celestial shelf-marks (C. Davenhall) ...........couuuiuiiiiuiiiiiiiiiiiiiiiiie s e seseseaeaes 372
Infrared astronomy:

The first scientific results from Herschel (M. Griffin) .....coooveieiiiiiiiiiiiiiiiieeeceeeeeeees 204
Interstellar medium:

The formation of molecular hydrogen in the interstellar medium (F. Islam) ..........ccccceeveeinns 387
Meteorites:

Life on Mars hypothesis: the status of research on ALH84001 (E. K. Gibson) ........cccccevveeens 345
Moon:

Natural and artificial mini-magnetospheres: what planetary magnetic anomalies

can teach us about surviving a trip to the Moon (R. Bamford) 111

Sundials and lunar eclipses (C.W. Lee & T. Reilly) 243
Near-Earth Objects:

The impact of 2008 T'C3 (A. FItZSIMITIONS) evevereieieieieieieieie e e eeee e eeeeeeeeeeeeeeeeeeeeeeeeeees 202
Notes:

YOUung astrOPRYSICISTS’ PIIZES  ..vuvuuuruuiuiiiiresesesesesesereresereeeeeeeeeeeeeeeeeeeeeeaeeeeeeereeeeeeeeeeeeeeeeeerereeens SI
Notes from Observatories:

A dedicated public-use 30-inch telescope (J. C. TAYIOr) ..oceeviriiiiiiiiiiriiiiiiiiiiieiieeieiereeiveieieaeienens 37
Obituaries:

Roy Henry Garstang (1925—2009) (D. MCNaLLY) ooovveviiiiiiiiiiiiiieieiieeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeees 107

Joan Eileen Perry (1919—2010) (G. A. Wilkins, R. Wood & D. J. Stickland) .... 195

Douglas Walter Noble Stibbs (1919—2010) (D. J. Stickland) 272,336

Sidney Charles Bartholomew ‘Ben’ Gascoigne (1915—2010) (F. G. Watson) 274

John Griffiths (1952—2010) (A. J. Willis) 275

Christopher Moss (1946—2010) (D. Carter) 335
Observatories:

A dedicated public-use 30-inch telescope (J. C. TAylor) oocoevvvviiiiiiiiiiiiiiiiieeeeeeeeeeeees 37

The history of the Royal Greenwich Observatory (G. A. Wilkins) . 91

The Hanwell Community Observatory (J. C. Taylor) 371
Public Outreach:

Twitter and astronomy (A. West) 119

IYA 2009 (E. I. Robson) 120

Sixty minutes to near space: high-altitude ballooning with applications

in geology, astrobiology, and astronomy (J. ArMSTIONE) ...eeevvrrrrrrrrrrreremererereneneeeeeenenenenenenenens 341

Remote sensing:

ESA’s Earth-observation potential (R. Haagmans) .........cocoeveiiiiiiiiiiiiiiiniiiiiieeeeeeceeeeeeeeens 53
Royal Astronomical Society:

Royal Astronomical Society, Astronomy and Geophysics Meetings:

2009 October 9 53

2009 November 13 109

2009 December 11 116

2010 January 8 197

2010 February 12 208

2010 March 12 277

December 2010 Index.indd 4 27/10/2010 12:27



Index to Volume 130 A\

2010 April 15 (NAM) ...
2010 May 14

Royal Astronomical Society, Medallists and Prizewinners:
Kelvin Medal and Prize: Professor J. Barrow ..........ccoeviiiiiiiiiiiiiiiiiiieiiiiiiiiieieiieiieiieieiiieienenens 53

Gruber Prize: Professor R. Kennicutt 53
Payne-Gaposchkin Medal and Prize: Professor E. R. Priest . 53
Gold Medal: Professor D. O. Gough .. 197
Gold Medal: Professor J. Woodhouse 197, 285
Hesrchel Medal: Professor J. Hough . 197,286
Jackson-Gwilt Medal: Professor C. D. Mackay 197, 286
Chapman Medal: Professor B. Roberts . 197,286
Fowler Award (Astronomy): Dr. Barbara Ercolano . .. 197
Fowler Award (Geophysics): Dr. Ineke de Moortel .. 197
Winton Capital award (Astronomy): Dr. Elizabeth Stanway ... 197, 288
Winton Capital award (Geophysics): Dr. D. Robinson . 197, 289
RAS Service to Astronomy Award: Professor F. Sanchez 197, 287
RAS Service to Geophysics Award: Dr. F. Lowes 197, 287
RAS Group Achievement Award (Astronomy): SuperWASP Team .. ... 197,287
RAS Group Achievement Award (Geophysics): CHIANTI Consortium . 197,288

Royal Astronomical Society, Honorary Fellowships:
Professor D. Ln (A)  coieiiiiiiiiiiiiiiiiiiii ettt
Professor R. Larson (A) ..
Professor C. Aerts (A)
Professor W. Kofman (G) ... .
Professor D. GIardini (G) ....eieiiiiiiiiiiiiiiiiiiieieieeeeee ettt eeaaesaaaaa e aaaaaa s e,

Science Policy:
The impact of astronomy (A. C. Fabian)
STFC Community Forum

SETIL:
The first SETI scans (P. A. L. Chapman-RietsChi) ......coovvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeees 172

Solar System:
Saturn’s Phoebe ring and ancient Babylonian observations (P. James & M. A. van der Sluijs) .... 89
On the formation and evolution of planetary systems (M. J. Payne) 103
The dark red spot on dwarf planet Haumea (P. Lacerda)
Natural and artificial mini-magnetospheres: what planetary magnetic

anomalies can teach us about surviving a trip to the Moon (R. Bamford) 111
Saturn’s rapidly rotating magnetosphere: new results from Cassini (E. Bunce) 115
The impact of 2008 TC3 (A. Fitzsimmons) 202
Searching for life on Mars (P. H. Smith) 283
Life on Mars hypothesis: the status of research on ALH84001 (E. K. Gibson) 345

Spectroscopic Binary Orbits from Photoelectric Radial Velocities (R. F. Griffin):
Paper 210: W® Aurigae and 34 PEZAST ...c.cvevruiiiiiiriieriieiie ittt
Paper 211: HD 128642, HD 144601, HD 150172, and HD 155641 .
Paper 212: HD 113449, HD 113762, HD 113880, and HD 119944 .
Paper 213: HD 179332, HD 181386, and their visual companions
Paper 214: HR 6790, HR 6886, HR 6901, and HR 7137
Paper 215: HD 105074, HD 105182, HD 108613, and HD 115445

Stars:

Periodic behaviour of stars in the GEOS RR Lyrae database: Paper 1: Long-term

changes in the period of RR Lyrae (E. N.Walker) ......cccoevvviiiiiiiiiiiiiiiiiiiiiiieneeeeeeeeeeeeees 1
Does the RR Lyrae variable DY And show the Blazhko effect? (Z. Cano & R. C. Smith)
UBYV photometry for HD 1 (A. U. Landolt) ..coovereiiieieieieieeeieee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
Radial velocities of CABS3 stars other than those whose orbits are given in

Paper 209 (R. F. Griffin)
New insights into nova explosions (T. J. O’Brien) ...
Satellite-measured ultraviolet colours of dwarf stars: sensitivity to metallicity

and stellar activity (G. H. Smith) ..oooeeiieiieeeeeeeeeeeee e 142
Periodic behaviour of stars in the GEOS RR Lyrae database: Paper 2: Long-term
stability of the Blazhko period in AR Her (E. N.Walker) .......cccceeveiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeens 159

December 2010 Index.indd 5 27/10/2010 12:27



vi The Observatory

The PISCO project (R.W. Argyle) 200
Photographic coudé radial velocities of standard-velocity stars (C. D. Scarfe) 214
Periodic behaviour of stars in the GEOS RR Lyrae database: Paper 3: EF Cancri
and BD Draconis (E. N.WaLKET)  ooeeeiiiiiiieeeeeeeee e 225
A spectroscopic study of the rapidly oscillating peculiar (A) star HD 134214 (J. D. Riley) ........ 270
Discs around evolved stars and high angular resolution (F. Lykou) .........ccccoeeiiiiiiiiiiiiiiinnnnnnn, 339
The very-low-fill-out, W-type binary V1799 Orionis (R. G. Samec, R. A. Melton,
E. R. Figg, C. M. Labadorf, H. A. Chamberlain & D. R. Faulkner) ..........ccccccevvvvvvuveririnennnan. 364
Star Formation:
Star formation and black-hole growth in early-type galaxies (K. SchawinsKki) .........cccoevevererenens 277
Sun:
Wabkanawi’s annular eclipse (R. F. Griffin) 39
Wabkanawt’s annular eclipse (S. Mozaffari) 39
Sunspots (M. Lockwood) 55
The Sun: rapid dynamics on small spatial scales and their implication for
coronal heating (D. Jess) 123
Sundials and lunar eclipses (C.W. Lee & T. Reilly) ... 243
Supernovae:
Public reaction to a V' = —12-5 supernova (T. Hockey & V. Trimble) 107

Public reaction to a V' = —12-5 supernova (A. B. Whiting)

Telescopes:
A dedicated public-use 30-inch telescope (J. C. TAYIOr) ...cccevririiriiiiiririiiiiiiiieeieiieiereiiieieieieienen 37
VISTA (J. P. EITIEISOMN)  tittiitiiiiiiiitiiteteetttetesesesesesesesesstsssasasenenenessnensnsnsnnnsnsnnnnsssesesssesesesesesees 117
Thesis Abstracts:
On the formation and evolution of planetary systems (M. J. Payne) 103
Warped and twisted discs (R. G. Martin) 104
Kinematics and stellar populations in brightest cluster galaxies (S. I. Loubser) ... 105
Exploring dark matter locally via a hierarchy of stellar systems (D. P. Quinn) 106
Cosmology: small and large (A. Pontzen) 192
On the geometry of gravitational lensing and its applications (M. Werner) 193

A spectroscopic study of the rapidly oscillating peculiar (A) star HD 134214 (J. D. Riley)
Galaxies in the distant Universe: colours, redshifts, and star formation (M. Banerji)

An optical and infrared analysis of blue compact galaxies (B. James) 272
The formation of molecular hydrogen in the interstellar medium (F. Islam) 387
REVIEW INDEX
Aerts, C., Christensen-Dalsgaard, J. & Kurtz, D.W., Asteroseismology ................ 264
Aldrin, B., with Abraham, K., Magnificent Desolation: The Long Journey Home from the Moon ....... 45
Apai, D. & Lauretta, D. S. (eds.),

Protoplanetary Dust: Astrophysical and Cosmochemical Perspectives .. 322
Appenzeller, 1., High-Redshift Galaxies: Light from the Early Universe . 48
Armitage, P. J., Astrophysics of Planet Formation 321
Aubin, D., Bigg, C. & Sibum, H. O. (eds.), The Heavens on Earth:

Observatories and Astronomy in Nineteenth-Century Science and Culture ..............c.ccevvuveenennn. 375
Bely, P.-Y., Christian, C. & Roy, J.-R., A Question and Answer Guide to Astronomy 333

Bertone, G. (ed.), Particle Dark Matter: Observations, Models and Searches .............. 327

Beskin, V. S., MHD Flows in Compact Astrophysical Objects: Accretion, Winds and Jets ... 182
Blandford, R., Kormendy, J. & van Dishoeck, E. (eds.),

Annual Review of Astronomy and Astrophysics, Volume 47, 2009 94
Blunck, J., Solar System Moons: Discovery and Mythology 93

Bohlender, D. A., Durand, D. & Dowler, P. (eds.),
Astronomical Data Analysis Software and Systems XVIIT ..........cccveviuiuiiiiiiiiiiiiiiiinisesesesesenenenes 329
Bolejko, K., Krasinski, A., Hellaby, C. & Célérier, M.-N., Structures in the Universe

by Exact Methods: Formation, Evolution, Interactions ... 269
Briick, M., Women in Early British and Irish Astronomy: Starx and Satellites .. 92
Burke, B. F. & Graham-Smith, F., An Introduction to Radio Astronomy, 3rd Edition 178

December 2010 Index.indd 6 27/10/2010 12:27



Index to Volume 130 vii

Carr, B. (ed.), Universe or Multiverse
Cheng, J., The Principles of Astronomical Telescope Design
Combes, F., Mysteries of Galaxy Formation

187

Cooke, A., Make Time for the Stars: Fitting Astronomy into Your Busy Life 102
Corbett, I. (ed.), IAU Transactions XXVIIB: Proceedings of the Twenty Seventh General Assembly

RiI0 de FANeIro 2009 ......c.ovuiiuiiiiiiiii e 385
Czysz, P. A. & Bruno, C., Future Spacecraft Propulsion Systems:

Enabling Technologies for Space Exploration, 2nd EAItion ..............cc.cccccciiiiiiiiiiiiiiiiiiiiiiiiiiiienanan. 181
Davies, P., The Eerie Silence: Are We Alone in the Universe? .........c..co.eeuiuvuniumuuuueueeeeeiieieneeenenenenens 174
de Grijs, R. & Lépine, J. (eds.), Star Clusters:

Basic Galactic Building Blocks Throughout Time and Space 324
de Grijs, R. (ed.), Star Clusters as Tracers of Galactic Star-Formation Histories 324
Dermer, C. D. & Menon, G., High Energy Radiation from Black Holes:

Gamma Rays, Cosmic Rays, and INEULTTIOS .......c..eueuseneueeieisineteteeneeeeeeeeeeeeeessesesssesesenenenanane. 325

Doressoundiram, A. & Lellouch, E., Az the Edge of the Solar System: Icy New Worlds Unveiled .
DUNIOD, Sy SRy ittt e e e e e e e e e e e e e e e e e e e eaaaes 257

Fara, P., Science: A Four Thousand Year History
Floris Books, Stargazers’ Almanac 2011

374

Gater, W., The Cosmic Keyhole: How Astronomy is Unlocking the Secrets of the Universe .................. 189
Genet, R. M., Johnson, J. V. & Wallen, V. (eds.), Small Telescopes and Astronomical Research .......... 330
Giacconi, R. & Ruffini, R. (eds.),

Physics and Astrophysics of Neutron Stars and Black Holes, 2nd Edition ................c.cccccccoeeeeeeeie. 382

Goss, W. M. & McGee, R. X., Under the Radar.

The First Woman in Radio Astronomy: Ruby Payne-Scott
Gray, T., The Elements: A Visual Exploration of Every Known Atom in the Universe
Griffiths, J. B. & Podolsky, J., Exact Space-Times in Einstein’s General Relativity

317

Hannam, J., God’s Philosophers: How the Medieval World Laid the Foundations of Modern Science ..... 42
Henning, T., Grun, E. & Steinacker, J. (eds.), Cosmic Dust — Near and Far ...........cccccccccvuvenenen. 384
Heller, M., Utimate Explanations of the UNIVEISe ...........c.eueuuuueeuiuiniiaiaieeeiaeeeiiiee e eeeaieeeeeeens 376
Hobson, M. P, Jaffe, A. H., Liddle, A. R., Mukherjee, P. & Parkinson, D. (eds.),

Bayesian Methods in COSIMOIOZY ......cuvuiiniieiti et eeeeaes 267

Impey, C., How it Ends: From You to the Universe

Isbell, D. & Strom, S. E., Observatories of the Southwest: A Guide for Curious Skywatchers ... 103
Jaranowski, P. & Krolak, A., Analysis of Gravitational-Wave Data ...............cceeeeeeeeeeeeeieienenenenens 100
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,Vol. 37, 2009 .... 47
Jones, B.W., The Search for Life Continued: Planets Around Other Stars 95
Jones, M., The New Moon Race 46
Kaler, J. B., Heaven’s Touch 190
Kambic, B., Viewing the Constellations with Binoculars 259
Lequeux, J., Le Verrier: Savant magnifique et detéste .................ccoiuiuiiiuiiinimiiiiiiiiiiiiiieieienenenenene 40
Lindberg Christensen, L., de Martin, D. & Yumi Shida, R.,

Cosmic Collisions: The Hubble Atlas of Merging Galaxies ................cocevueieiiisisisisisesesesenesenenenens 182

Lites, B., Cheung, M., Magara, T., Mariska, J. & Reeves, K. (eds.),

The Second Hinode Science Meeting: Beyond Discovery — Toward Understanding
Livio, M. & Villaver, E. (eds.), Massive Stars: From Pop III to GRBs to the Milky Way .
Luttermoser, D. G., Smith, B. J. & Stencel, R. E. (eds.), The Biggest, Baddest, Coolest Stars ......... 99

Lyth, D. H. & Liddle, A. R., The Primordial Density Perturbation:
Cosmology, Inflation and the Origin of SIrUCTUTE .........ccieuiuiiiiniieini i se e eeseseaeaes 49

Madsen, C., Scientific Europe: Policies and Politics of the European Research Area
Martin, J., A Spectroscopic Atlas of Bright Stars: A Pocket Field Guide .
May, B., Moore, P. & Lintott, C., Bang! The Complete History of the Universe ............ccccveueuererenen.
Meech, K. J., Keane, J. V., Mumma, M. J., Siefert, J. L. & Werthimer, D. J. (eds.),

Biastronomy 2007: Molecules, Microbes, and Extraterrestrial Life ............cocooviiiiimviiiiiiiiininiinenes 383
Melia, F., High Energy Astrophysics
Milani, A. & Gronchi, G. F., Theory of Orbit Determination
Mo, H., van den Bosch, F. & White, S., Galaxy Formation and Evolution ..
Mobberley, M., The Caldwell Objects and How to Observe TRem ................couuuueeuueueueuenenenenenenene

December 2010 Index.indd 7 27/10/2010 12:27



viii The Observatory

Moore, P., Watchers of the Stars: The Story of a Revolution 256
Moore, P., Countdown! Or, How Nigh is the End? 259
Mullan, D. J., Physics of the Sun: A First Course 263
Murdin, P., Secrets of the Universe: How We Discovered the Cosmos 96
Narlikar, J. V., An Introduction t0 RelQIIVIY ........cc.eueuniniueieineieiei e e et eieaasaaaesaaeaesaneneaaaenees 266
O’Meara, S. J., Exploring the Solar System with Binoculars:

A Beginner’s Guide to the Sun, Moon and PIanets ..............c..ccueueeniuiiiiiiiiiiiisiessesesesesesesenenenees 386
Osborn, W. & Robbins, L. (eds.), Preserving Astronomy’s Photographic Legacy:

Current State and the Future of North American Astronomical Plates ..........ccccoeeeeeeeeeeeieeeienerenenens 176
Onaka, T., White, G. J., Nakagawa, T. & Yamamura, I. (eds.),

AKARI, a Light to Illuminate the Misty UNIDErse .............ccoveeiuiuieinimiiiiiiieieiesaeneeeeeeeaeseaenenens 326

Padmanabhan, T., Gravitation: Foundations and Frontiers
Potter, F. (ed.), 2nd Crisis in Cosmology Conference
Prialnik, D., An Introduction to the Theory of Stellar Structure and Evolution, 2nd Edition ...

185

Ridpath, I. & Tirion, W., The Monthly Sky Guide .................ccocviiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiaeens 333
Robinson, J. D., The Authenticated Meteorite Falls of the British Isles:

A Compilation with Additional Notes and Photographs
Robinson, K., Starlight: An Introduction to Stellar Physics for Amateurs ... 331
Rubifio-Martin, J. A., Belmonte, J. A., Prada, F. & Alberdi, A. (eds.), Cosmology Across Cultures ... 186
Rubifio-Martin, J. A., Rebolo, R. & Mediavilla, E. (eds.), The Cosmic Microwave Background:

From Quantum Fluctuations to the Present Universe 268
Ryan, S. & Norton, A., Stellar Evolution and Nucleosynthesis .. 323
Saikia, D. J., Green, D. A., Gupta,Y. & Venturi, T. (eds.), The Low-Frequency Radio Universe ........ 179
Sanders, R. H., The Dark Matter Problem: A Historical Perspective ...............cccccuueiieiiiieeenenenenenens 377
Scagell, R., Philip’s Stargazing with a Telescope 101
Scerri, E., The Periodic Table: Its Story and Its Significance 175
Schrijver, C. J. & Siscoe, G. L. (eds.), Heliophysics: Plasma Physics of the Local Cosmos ... 183
Schutz, B., A First Course in General Relativity, 2nd Edition 50
Seargent, D., The Greatest Comets in History: Broom Stars and Celestial Scimitars 44
Simpson, R. J. & Ward-Thompson, D. (eds.),

.astronomy: Networked Astronomy and the New Media — Cardiff 2008 — ....coeveviiiiiieeieiiiieeaeeen. 180
Soonthornthum, B., Komonjinda, S., Cheng, K. S. & Leung, K.-C. (eds.),

The Eighth Pacific Rim Conference on Stellar Astrophysics: A Tribute to Kam-Ching Leung ............. 100
Spain, D., The Six-Inch Lunar Atlas: A Pocket Field Guide 191
Spangenburg, R. & Moser, K., Carl Sagan: A Biography 43
Strassmeier, K. G., Kosovxchev, A. G. & Beckman, J. E. (eds.), Cosmic Magnetic erlds

From Planets, to Stars and Galaxies (IAU Symposium No. 259) 48
Sullivan III, W. T., Cosmic Noise: A History of Early Radio Astronomy 179
Suplee, C., The Plasma Universe 96
Taylor, E.W., The Scientific Exploration of Mars .............ccuueiuiiiiiuiiniieiiiiiieieiiieeeeeieneneienenens 263
Thompson, I. J. & Nunes, F. M., Nuclear Reactions for Astrophysics:

Principles, Calculation and Applications of Low-Energy Reactions .............c.cccccccceeeiiiiiiiiiiiiienaian. 98
van Pelt, M., Space Tethers and Space EIeVATOrs ...........ccvuiiuiusininiisiniiisineiiiiiiiiiisiiiseiaiisiseiennns 46
Véron, P., Verre d’Optique et Lunettes ASIrONOMIGUES ...........c.cc.vuiuiuiinininiiniiiiiiiiiiiiiieieiiieieieienens 177
Wang, W., Yang, Z., Luo, Z. & Chen, Z. (eds.), The Starburst — AGN Connection Conference ......... 266
Watson, J. & Kerrigan, M., The Sky Handbook . 101
Wilson, A., The Isaac Newton Télescope ar Herstmonceux and on La Palma 255
Zirker, J. B., The Magnetic Universe: The Elusive Traces of an Invisible Force ...........cccccccceevevevennna. 381
Other books received:

Berdyugina, S.V., Nagendra, K. N. & Ramelli, R. (eds.),

Solar Polarization 5: In Honour of Jan Olof Stenflo SI
Fundamenski, W., Power Exhaust in Fusion Plasma 334
Ioffe, B. L., Fadin, V. S. & Lipatov, L. N., Quantum Chromodynamics:

Perturbative and NOnperturbative ASPECES ...........uueuueuiueneiiiieieiseseseaeeeaeeeaeaeaaaaeaeeeaeaeeaaaanan 334
Oriti, D. (ed.), Approaches to Quantum Gravity:

Toward a New Understanding of Space, Time and Matter .................ueueueueueeeeeuuuueueuenenenenenenenane 192

December 2010 Index.indd 8 27/10/2010 12:27



THE OBSERVATORY

Founded in 1877 by SirWilliam Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2011

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 19531957 S.J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 131
20I1

December 2011Index.indd 1

01/11/2011 14:33



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Aarseth, S. 31
Achilleos, N. . 319
Argyle, R W. ...... 325,333
Ayiomamatis, A.  ...eeeeveriieiiiiis 32
Banerji, M. 37
Bannister, N. 98
Beech, M. 212
Bell, S.A. ... o411
Berdnikov, L. N. ...cooviiiiiiiiininnnn.. 315, 386
Best, P. . 174
Bieri, L. .. 394
Birkinshaw, M. ..o.iiiiiniiieiinecens 207
Boles, T. 48
Bond,P. ..o 102, 103, 332
Booth, M.

Brazell, O.

Brown, S.

Burton, D.

Casey, C.

Chaplin, W.

Chapman, A. .. 195
Chapman-Rietschi, P. ...l 391
CLft, P e 104
Clutton-Brock, M. .. 404
Colling, M. eoiiiiiiiiiiin e 339
Co0Kke, C. e 256
Copperwheat, C. M. . 66
Cowley, S.W. H. oo 45
Crawford, C. 171
Crawford, I. A. .. 92
Crowther, P. ..o 326
Dambis, A. K. ....ccooveininnnn. 315, 386
Davies, R.L. ..ccoooiviinininnnn. 210, 273
Dunlop, S. cooviiiii 186, 329
Ercolano, B.  ..ooiiiiiiiii 59
Fallscheer, C. ......coooiiiiiiiiiiiiiiinn, 324
Feast, M. .oooiiiiiiiiiii e 87
Fekel, F. C. 283
Feldman, P. . 61
Fleck, R. ..o 392
Fletcher, L. veviiviiiiiiiiiiiicieneeeane 342
Foulger, G. R. . 43
Foulkes, M. 180
Garfinkle, R. 257
Gillingham, P. 85
Green, D. ........ 261
Green, D.W. E. 108

Griffin, R. E.M. .. .. 402
Griffin, R.F. ... 17,70, 139, 178, 225, 283, 294, 351

Gurzadyan,V. G. ....ocooiiiiiiiiiii 31
Haigh, J. 116
Halliday, D. 202
Hanson, D. 263
Harries, J. . 274
Heavens, A. . 39, 326
Heck, A. . 399

December 2011Index.indd 2

Hill, G.]. 260
Hillier, D. R 7]
Hinse, T.C. oot 187
Hughes, D.W. ... 90, 94, 169, 181, 318, 400, 412
Jones, A, i 1
Jones, D.H.P. ................. 82, 182, 258, 409
Karastergiou, A.  .ooovvvviriiniiiiiinennns 102
Keane, E. F. 105
Kennicutt, R. .. 109
Kent, B. .o 89
King, A, oo 39
Kitching, T. .. 100
Kniazev, A.YU. .ooveviviiviiiiiiiininnn, 315, 386
Kotliarov, I oo 345
Kravtsov, V. V. .. 315, 386
Kulkarni, S, .oooviiiiiiiiiieeees 271
Lambert, D. L. ..o.coooiiiiiiiiiiiiinn, 408
Leatherbarrow, W. ........ccoevivinininnn. 255, 410
Li, Bo-]o s 200
Manetsch, T. .oooooiiiiiiiiiieeeens 248
Mann, R, oo 409
Marriott, R. A . 334
Marsden, C. L. ... 93
Masters, K. 268
McCloskey, J. 205§
McKim, R. ..o 165, 259, 320
Meiksing A. cooviniiiiieeieeaes 40, 101
Merrifield, M. .. 261
Miller, S. 119
Morison, I ..oooiiiiiiiiii 56, 321
Myers, R. oo 262
Niederste-Ostholt, M. ........coeeininnen. 106
Nussbaumer, H. ......oooviiiiinniinn. 394
O’Brien, P. ..oooiiiiiii 35,174
Osborn, W. H. ..cooviviiiiiiiiiiiiiiiiann 248
Peiris, H.  .oooooiiii 114
Phillips, K. J. H. . 44

Phillipps, S.

Pickard, R.

Pilbratt, G.

Pollacco, D.

Pontzen, A.

Pooley, G. G.

Pringle, J. oo
Privett, G, covviiiee s
Redenbaugh, A. K. ..o 1
Robinson, D. 265
Robinson, T. 46
Russell, H. 50
Scagell, R ooooviiiiiiiiiee 413
Sefako, R. oo 315, 386
Sellers, P. 124
Shanklin, J. .. I8
Sims, M. oo 181

01/11/2011

14:33



Index to Volume 131 iii

Smith, G. H. ...cccooviiiiii I Vilenkin, A, ooooiiiii 280
Smith, R. C. ..........oooininn. 34, 166, 170, 259
Snodgrass, Cu...ovvveeinininiiiiiiiiiiaeaans 121 Walker, E.N. oo 155
Southworth, J. 66, 95, 323 Watkins, L. 335
Stickland, D. J. .......... 42,49, 51, 317, 401, 411 Weiss, N. O. 45
Stothers, R. ..o 254 Wesson, P.S. ..o 63, 134
Stott, C. v 103, 169, 332 Westmoquette, M. .. 37
Wickramasinghe, N. C.  ........cooevenennen 130
Tanner, R. 122 Williams, P. M. ..., 36
Tatum, J. B. v 321 Willingale, R. 173
Taylor, EW. oo 96, 177 Willis, A. J. 98
Thompson, M. .....coviviiiiiiiiiiiiini. 278 Willstrop, RV, o 85
Trimble,V. ...oooviiiiiiii 41, 47, Wright, E. L. e 54
91, 167, 172, 175, 328, 400, 401, 403, 405, 407
Zlosnik, T. ..o 327
SUBJECT INDEX
Astrobiology:
Are we alone? (1. MOTISOM)  ..vuiiittiiiiiiiiite ettt ettt ettt et e ree e e e 56
Necropanspermia (P. S. WESSOM)  .ieiiiiiieiiieieieie et e e e e e 63
Viva panspermia! (N. C. Wickramasinghe) ............cccccciiiiiiiiiiiiniiiiiiiiiiicciciciceees 130
Clusters of Galaxies:
The X-ray properties of cool-core galaxy clusters (H. Russell) 50
Tracer populations in the Local Group (L. Watkins) 335
Comets:
Roserta’s view of an asteroid collision (C. SNOAGIass) .....c.uevieviiiriririririiiiiiiiiiieeeineenerneneneen 121
Correspondence:
A meteorite crater on Mt. Ararat? (V. G. Gurzadyan & S. Aarseth) 31
Photographing the supernova remnant CTR 21 (A. Ayiomamatis) 32
The story of Gascoigne’s Leap (P. Gillingham & R.V. Willstrop) .. 85
The ancient colour of Saturn (R. Stothers) 254
Factor L of the Drake equation (P. Chapman-Rietschi) ... 391
The power of stars (R. Fleck) 392
Who discovered the expansion of the Universe? (H. Nussbaumer & L. Bieri) 394
Cosmology:
Fingerprints of the early Universe (H. PeIris) .....cuiuiuiiiiiiiiiiiiiiieie et eeeineeieieee e eeneeeeenenes 114
“To see the world in a grain of sand.” A vintage idea in philosophy is realized in a
modern theory of physics (P. S. Wesson) 134
Physical and cosmological implications of modified gravity theories (B.-J. Li) 200
The principle of mediocrity (A. Vilenkin) 280
Who discovered the expansion of the Universe? (H. Nussbaumer & L. Bieri) .......cccccccvvvevenne 394
Editorial: SUDSCIIPHON PIICES ..occoivuiiiiiiiiiiiiiiii et 336
Exoplanets:
Do extrasolar planets g0 bang? (S. MillEr) .......o.uiuiuiiiiiiiiiiiiiie e e eeeaeananes 119
Galaxies:
Building blocks of the galactic stellar halo (M. Niederste-Ostholt) 106
Characterizing ultra-luminous infrared galaxies in the early Universe (C. Casey) .. 189
Towards a new paradigm for early-type galaxies (R. L. Davies) 210
Do bars Kkill spiral galaxies? (K. Masters) 268
The thick disc in M 31 — probing the evolutionary histories of spiral galaxies
(00T B 07011 s T I PPN 339
Geophysics:
Surface-wave interferometry for earthquake and exploration seismology (D. Halliday) ........... 202
Plate interface coupling and tsunami hazard (J. MCCloSKeY) .....ccoovvvviiiiiiiiiiininiiiinineiiiniens 205§
Super-shear earthquakes: what has happened and what could happen? (D. Robinson) ............ 265
Here and TRETE ..vuvuiuiiinieiii it et e e e 52, 112, 192, 264, 336, 416
History of Astronomy:
The story of Gascoigne’s Leap (P. Gillingham & R.V. WIlISTIOP) ....euvueviniiieiiiiriieiiiiiiiiieenenes 85
The Astronomer Royal’s XI versus The World, 1971 (M. Feast) 87
Mary Somerville (A. Chapman) 195

December 2011Index.indd 3 01/11/2011 14:33



iv The Observatory

Johannes Hevelius: the Prussian Lynx at 400 (M. Birkinshaw) .........ccccccccciiiniiiiinninin. 207
Can the date of Moses’ death be determined astronomically?

(T.J. Manetsch & W. H. Osborn) 248

The power of stars (R. Fleck) 392
Infrared Astronomy:

WISE observations of asteroids in the thermal infrared (E. L. Wright) 53

Herschel: the cool Universe gets cooler (G. Pilbratt) 193
Meteorites:

A meteorite crater on Mt. Ararat? (V. G. Gurzadyan & S. Aarseth) .......cccoeveveverevnineninenennenen. 31
Minor Planets:

WISE observations of asteroids in the thermal infrared (E. L. Wright) 53

Roserta’s view of an asteroid collision (C. Snodgrass) 121
Microwave Background:

The microwave background beyond the power spectrum (D. Hanson) ..........ccccccevevvveieneenenes 263

Notes from Observatories:
CCD observations of three RR Lyrae-type stars: CL Eri, CM Eri, and CN Eri
(L. N. Berdnikov, A. Yu. Kniazev, R. Sefako, V. V. Kravtsov & A. K. Dambis) ........ccccceeeuunnnn 315
CCD observations of 11 variables classified in the GCVS as RR Lyrae-type stars
without light-curve elements

(L. N. Berdnikov, A.Yu. Kniazev, R. Sefako, V. V. Kravtsov & A. K. Dambis) ........cccceeeeeeeennn 386
Obituaries:
Robert Harry Koch (1929—2010) (D. J. Stickland) .......vuiuiiiiiiiiiiiinee e SI
Brian Geoffrey Marsden (1937—2010) (D.W. E. Green) 108
Allan Rex Sandage (1926—2010) (R. Kennicutt) 109
John Baldwin FRS (1931—2010) (G. G. Pooley) 111
Public Outreach:
Einstein at teatime — the popularization of science (M. ThompsSOn) ...........eeevveeeniureerrenenenn 278
Radiative Transfer:
Why de we need 3-D radiative transfer? Some results from MOCASSIN (B. Ercolano) ............. 59
Radio Astronomy:
The transient radio sky (E. F. Keane) ........o.ooiiiiiiiiiiiiiii e 105
Royal Astronomical Society:
President’s address INAM) (R. L. DAVIES) .uuuuininiiiiniiiieiiiiieiieeeeeeeeeeeeeeeeie e e eaineneanenes 273
Royal Astronomical Society, Astronomy and Geophysics Meetings:
FXo3 (el 0 16 ) o1 o T PPN 53
2010 November 12 113
2010 December 10 120
2011 January 14 193
2011 February 11 205
2011 March 11 265
2011 April 19 (NAM) 273
10} 8 B0\ ) 2 & T PP RNN 337
Royal Astronomical Society, Medallists and Prizewinners:
Faraday Prize: Professor Jocelyn Bell-Burnell .............uueeiiiiiiiiiinineieineee e eeieaae 53
Hoyle Medal: Professor C. Frenk 53
Dirac Medal: Professor J. Binney ... 53
Rosalind Franklin Prize: Professor Katherine Blundell 53
Max Born Prize: Professor S. White 53
Kavli Prize: Dr. R. Wilson, Professor R. Angel & Professor J. Nelson 53
Michael Penston Astronomy Prize: Dr. Bao-jiu Li 53
Keith Runcorn Prize: Dr. D. Halliday 53
Gold Medal (Astronomy): Professor D. O. Gough .. 113
Gold Medal (Astronomy): Professor R. S. Ellis 193, 275
Gold Medal (Geophysics): Professor E. Griin 193, 275
Eddington Medal: Professor G. Chabrier ..193, 276
Price Medal: Professor R. Searle 193, 276
Jackson-Gwilt Medal: Professor M. Griffin 193, 276
Fowler Award (Astronomy): Dr. V. Belokurov . 193,276
Fowler Award (Geophysics): Dr. J. Wookey 193, 277
Winton Capital Award (Astronomy): Dr. S. Kaviraj 193, 277
Winton Capital Award (Geophysics): Dr. L. Fletcher 193, 277

December 2011Index.indd 4 01/11/2011 14:33



Index to Volume 131 A\

Royal Astronomical Society, Honorary Fellowships:
Professor Beatriz Barbuy (A) ..ooeeuuniuuiiiiiiiiiisr e e et e aan e 193
Dr. Christine Jones (A)
Professor J. Palous (A) ...
Professor S. Bauer (G)

Professor Margaret Kivelson (G) ... 193
Professor S. Tsuneta (G) 193
Satellites:
Characterization and mitigation of radiation damage on the Gaia astrometric field (S. Brown) ... 191
Science Policy:
Astronomy: a subject on the cusp (S. Kulkarni) .......o.oueuviniiiiiiiiiiiiiiieiee e 271
SETL:
Are we alone? (1. MLOTISON)  tiiiiiiiiiiiiiiititit ettt ettt et et e e et e et et et e eeete e ea et e e ete e eneneanes 56
Factor L of the Drake equation (P. Chapman-RietSChi) .........evuueuiuiiiriiiieereinieneieineneieiennns 391
Solar System:
A brief spectroscopic tour of the Solar System with the

Far Ultraviolet Spectroscopic Explorer (P. FElAMANn) .....ccceeveveeiiiiiiieieieieieeeeeieeieieineieieeneneieanes 61
Neptune completes its first revolution since discovery (D. H. P. Jones) 82
Dynamical aspects of Jovian irregular satellites (T. C. Hinse) ........cccceviviiviniriiiineinininenninenes 187
The ancient colour of Saturn (R. Stothers) 254
Jovicentricity in the Solar System: the history of a discovery (I. Kotliarov) 345

Space Travel:
The HAMLET project, the determination of the radiation exposure for astronauts

(R. Tanner) 122
Getting to orbit and staying there (P. Sellers) 124

Spectroscopic Binary Orbits from Photoelectric Radial Velocities (R. F. Griffin):
Paper 216: HD 144286, HD 149559, HD 152109, and BD +23° 3009 17
Paper 217: HD 159220, HD 211922, HD 212859, and HD 219726 70
Paper 218: HD 115461, HD 116247, HD 116345, and HD 120006 139
Paper 219: Omega Andromedae, HD 25768, HD 42994, and HD 215977 225
Paper 220: 60 Piscium, 27 Arietis, EZ Ursae Majoris, and 4 Equulei 294
Paper 221: HD 109803, HD 109954, HD 110195, and HD 117078 .....cceiiiiiiiiiiiiiiiiiiiiiieen. 351
Stars:
Some systematics of chromospheric Calcium II H and K emission among F, G, and K

dwarf stars (G. H. Smith, A. K. Redenbaugh & A. JONES) ....coevvvviiiiiiiiiiiiiiiiiieieiiieieeeeeeeeennns 1
High-speed photometry of the eclipsing cataclysmic variable

1RXS J180834°7+101041 (J. Southworth & C. M. Copperwheat) .............cccuuvevevmverevnennnnens 66
Periodic behaviour of stars in the GEOS RR Lyrae database. Paper 4:

The long-term behaviour of Blazhko’s star, RW Dra. (E. N. Walker) 155
The origin of hot dust around Sun-like stars (M. Booth) 190
Exploring o Centauri: from planets, to a cometary cloud, and impact flares on Proxima

[0 B 21T <) o RPN 212
The real orbital period of the double-lined spectroscopic binary HD 31738

(F. C. Fekel & R.F. GIiffiNn)  cooeiiniiiiiiieeieieee e e e 283
CCD observations of three RR Lyrae-type stars CL Eri, CM Eri, and CN Eri

(L. N. Berdnikov, A. Yu. Kniazev, R. Sefako, V. V. Kravtsov & A. K. Dambis) ..................... 315
Asteroseismology of solar-type stars and the NASA Kepler mission (W. Chaplin) .................. 337
CCD observations of 11 variables classified in the GCVS as RR Lyrae-type stars

without light-curve elements

(L. N. Berdnikov, A.Yu. Kniazev, R. Sefako, V. V. Kravtsov & A. K. Dambis) 386
The power of stars (R. Fleck) 392

Sun:
Solar irradiance variability and climate (J. Haigh) 116
The Sun at high energies (L. Fletcher) 342
Supernovae:
Photographing the supernova remnant CTR 21 (A. AylomamatiS) ..........euevueueueniiiiiiienernenns 32
Telescopes:
WISE observations of asteroids in the thermal infrared (E. L. Wright) .......ccvviivinineniininnnn. 53
A brief spectroscopic tour of the Solar System with the

Far Ultraviolet Spectroscopic Explorer (P. Feldman) .....cccoceuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiieene e eenen 61
Asteroseismology of solar-type stars and the NASA Kepler mission (W. Chaplin) .... 337
The story of Gascoigne’s Leap (P. Gillingham & R.V. Willstrop) 85
Herschel: the cool Universe gets cooler (G. Pilbratt) 193

Thesis Abstracts:
The X-ray properties of cool-core galaxy clusters (H. Russell) .........cccccooviiiiniiiniiiiin 50

December 2011Index.indd 5 01/11/2011 14:33



vi The Observatory

The transient radio sky (E. F. Keane) 105

Building blocks of the Galactic stellar halo (M. Niederste-Ostholt) 106

Dynamical aspects of Jovian irregular satellites (T. C. Hinse) 187

Characterizing ultra-luminous infrared galaxies in the early Universe (C. Casey) .. 189

The origin of hot dust around Sun-like stars (M. BoOth) ......c.cccvviiiiiiiiiiiiiiiiiie e 190

Characterization and mitigation of radiation damage on the Gaia astrometric field

(S. Brown) 191

The microwave background beyond the power spectrum (D. Hanson) ... 263

Tracer populations in the Local Group (L. Watkins) .......cccvviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeas 335
Ultraviolet Astronomy:

A brief spectroscopic tour of the Solar System with the

Far Ultraviolet Spectroscopic Explorer (P. Feldman) ...........ciuiiiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeneeeeenen 61
REVIEW INDEX
Amendola, L. & Tsujikawa, S., Dark Energy: Theory and Observations 100
Antonuccio-Delogu, V. & Silk, J. (eds.), AGN Feedback in Galaxy Formation .. 174
Aschwanden, M., Self~-Organized Criticality in Astrophysics: The Statistics of Non-Linear

Processes 111 the UNTUEISE  ..coeeeeuinin e e e ettt et e e e et e e e aeaaas 328
Baker, D. & Ratcliff, T., The 50 Most Extreme Places in Our Solar System —...............cvveueeeeeeneennn. 181
Ballesteros, F. J., E. T. Talk: How Will We C icate with Intelly; Life on OtherWorlds? ........... 331
Barbieri, C., Chakrabarti, S., Coradini, M. & Lazzarin, M. (eds.), Galileo’s Medicean Moons:

Their Impact on 400 Years of Astronomy (LAU Symposium NO. 269)  ....ccceeveeeieeeeeeieeeieieieieierenenes 319
Barnard, E. E. & Dobek, G. E., A Photographic Atlas of Selected Regions of the Milky Way ........... 320
Barnes, J., Smith, D. A., Gibbs, M. G. & Manning, J. G. (eds.), Science Education and

Outreach: Forging a Path 10 the FUTUTE  ............cc.vuiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeee e 171
Baumgarte, T. W. & Shapiro, S. L., Numerical Relativity:

Solving Einstein’s Equations on the COMPUTEY  .............oouiiuiiiiiniiiiiiiiiieiiiiiii e 40
Begelman, M. & Rees, M., Gravity’s Fatal Atraction, 2nd Edition 39
Bellazzini, R., Costa, E., Matt, G. & Tagliaferri, G. (eds.), X-ray Polarimetry:

A New Window in Astrophysics 98
Benaroya, H., Turning Dust to Gold: Building a Future on the Moon and Mars 92

Blandford, R., Faber, S. M., van Dishoeck, E. & Kormendy, J. (eds.),
Annual Review of Astronomy & Astrophysics, Volume 48, 2010 ......cccvveeuiuiininiiiiiiiiiie s 42
Bojowald, M., Canonical Gravity and Applications:

Cosmology, Black Holes, and Quantum Gravity 327
Buick, T., The Rainbow Sky 182
Coudé de Foresto, V., Gelino, D. M. & Ribas, 1. (eds.), Pathways Towards Habitable Planets ......... 95
Corbett, 1. (ed.), Highlights of Astronomy as Presented at the XXVII General Assembly, 2009  ......... 170

Cranmer, S. R., Hoeksema, J. T. & Kohl, J. T. (eds.), SOHO-23:

Understanding a Peculiar Solar Minimum
Crosswell, K., The Lives of the Stars .........ccccveuiuiunenn
Cudnik, B., Lunar Meteoroid Impacts and How to Observe The;

de Felice, F. & Bini, D., Classical Measurements in Curved Space—Times —........ccceeeeeeeneniuiuuianenenn. 176
Dench, P. & Gregg, A., Carnarvon and Apollo: One Giant Leap for a Small Australian Town —........ 103
De Pater, I. & Lissauer, J., Planetary Science, 2nd Edition 94
Dickinson, T., The Universe and Beyond, 5th Edition —....................... 184
Diamond, P. H., Itoh, S.-I. & Itoh, K., Modern Plasma Physics Volume 1:

Physical Kinetics of Turbulent PIASIAS — ..........c.oeiiuiiiiiiii it 46
Dikpati, M., Arentoft, T., Gonzalez Hernandez, 1., Lindsay, C. & Hill, F. (eds.),

Solar—Stellar Dynamos as Revealed by Helio- and Asteroseismology —..............vueveeeeeeeeeeinnininnnennns 45
D’Onofrio, M. & Burigana, C. (eds.), Questions of Modern Cosmology: Galileo’s Legacy .............. 403
English, N., Choosing and Using a Refracting TElescope ...........ouuuuueeuiieiiiiiiiiiiinineniieineneieinenanns 334
Evans, B., Foothold in the Heavens: The SeVENIIES ...........c.cuvuuiuiiiiieeuin e eeeeiieeeeeaene 332
Evans, I. N., Accomazzi, A., Mink, D. J. & Rots, A. H. (eds.), Astronomical Data

Analysis Software and SYSTEMS XX ...eeuneniiet et 409
Foulger, G. R., Plumes versus Plates: A Geological CONTroversy .........cccceuueusuriieieiereieeeeeninninenenns 104

Garcia, P. J.V. (ed.), Physical Processes in Circumstellar Disks around Young Stars ...
Godwin, R. (ed.), Surveyor — Lunar Exploration Program

December 2011Index.indd 6 01/11/2011 14:33



Index to Volume 131 vii

Grego, P. & Mannion, D., Galileo and 400 Years of Télescopic Astronomy —..........cccoceveeeveeeeiieenenenns 169
Greve, A. & Bremer, M., Thermal Design and Thermal Behaviour of

Radio Telescopes and Thetr ENCIOSUTES  ........oueueuniniieieeieiieeeeeeeeee et e e ieeaeeeeeeeeeeaeeaneaes 329
Gupta, S.V., Units of Measurement: Past, Present and Future International System of Units —............ 47
Harrington, P. S., Cosmic Challenge: The Ultimate Observing List for Amateurs 183
Harris, L., So You Want a Meade LX Télescope! 48
Harvey, B., Smid, H. H. F. & Pirard, T., Emerging Space Powers 102
Haswell, C. A., Transiting Exoplanets 97
Hoskin, M., Discoverers of the Universe:William and Caroline Herschel 317

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,
VOIUINE 38, 20I0 vttt ettt 43
Jogee, S., Marinova, 1., Hao, L. & Blanc, G. A. (eds.), Galaxy Evolution:

Emerging Insights and Future Challenges 37
Jones, B.W., Pluto: Sentinel of the Outer Solar System 93
Kean, S., The Disappearing SPOOM ........cuueueuuuusueneeeieeeee e e et e et e eeseaeae e e e eaeae e e eneaes 401
Kelly, D. H. & Milone, E. F., Exploring Ancient Skies: A Survey of Ancient and

Cultural Astronomyy, 20d EQUTION  ....c...vuiuin i e e e e e e 400
Kieda, D. B. & Gondolo, P. (eds.), Proceedings of the 2009 Snowbird Particle Physics

and Cosmology Workshop (SNOWPAC 2009)  ...cceveeeeiuiniiiieieeeee ettt 176
Kolb, U., Extreme Environment Astrophysics 35
Kothes, R., Landecker, T. L. & Willis, A. G. (eds.), The Dynamic Interstellar Medium:

A Celebration of the Canadian Galactic Plane Survey 261
Krauss, L. M., Quantum Man: Richard Feynman’s Life in Science 400
Kronk, G.W. & Mayer, M., Cometography — A Catalogue of Comets, Volume 5: 1960-1982  ............ 181
Lambourne, R. J. A., Relativity, Gravitation and COSmMOIOZY  .......uuuuuuururneuiinininiiniiineniininenennnnes 39
Lehti, R. & Markkanen, T., History of Astronomy in Finland 1828-T9I8  ...........c.ccuveeiuniuniiuiinennns 91
Leitherer, C., Bennett, P. D., Morris, P. W. & Van Loon, J. Th. (eds.), Hot and Cool.

Bridging Gaps in Massive Star EVOMUTION  ..ccc..vuuvvuiiiiiiise et 98
Levy, D. H., David Levy’s Guide to Eclipses, Transits and Occultations .............ceeeeeeneneneuianenenens 408
Longair, M. S., High Energy Astrophysics, 3rd EQItion ..............ccccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiinn, 326
Mackie, G., The Multiwavelength Atlas of GaAlaX1es —..........ceeveiuieiniiiniiiiiiiiieeee e 261
Marti, J., Luque-Escamilla, P. L. & Combi, J. A. (eds.), High Energy Phenomena in

IMASSTUE STATS .ot ettt e e e et e e e e et e e e e e 36
Mediavilla, E., Arribas, S., Roth, M., Cepa-Nogué, J. & Sanchez, F. (eds.),

3D Spectroscopy in Astronomy 260
Melia, E., The Galactic Supermassive Black Hole 405

Mészaros, P., The High-Energy Universe: Ultra-High Energy Events in Astrophysics and Cosmology .. 173

Mizon, R., Stargazers’ AIMAnac 2012 ....c..o.vuiuiuiiiiiis e e 411
Mizumoto, Y., Morita, K.-I. & Ohishi, M. (eds.), Astronomical Data Analysis Software

and Systems XIX  ...ccouiniiii e 409
Mobberley, M., Hunting and Imaging Comets 412
Monks, N., Go-10 Telescopes Under Suburban Skies 413
Moore, P.y The SRY Gt INUGRE  ....eoeniiiiiiiiii et 333
Moore, P. & Mason, J. (eds.), Patrick Moore’s 2011 Yearbook of Astronomy 49
Moore, P. & Rees, R., Patrick Moore’s Data Book of AStronomy —...........cccccvveieeeeeeeeeeensinenennnnn. 259
Morris, M. R.,Yang, Q. D. & Yuan, F. (eds.), The Galactic Centre:

A Window to the Nuclear Environment of Disk Galaxies 407
Mortillaro, N., Saturn: Exploring the Mystery of the Ringed Planet 180
Morzer Bruyns, W. F. J., Sextants at Greenwich 318
Mullaney, J. & Tirion, W., The Cambridge Atlas of Herschel Objects 414
Murdin, P., Mapping the Universe: The Interactive History of Astronomy 401
Nordgren, T., Stars Above, Earth Below 184
Nussbaumer, H. & Bieri, L., Discovering the Expanding Universe 167
Olver, F.W. J., Lozier, D. W., Boisvert, R. F. & Clark, C.W. (eds.), NIST Handbook

Of MathemarticAl FUNCIIONS  vooeveuunen e et e e et e e e e e e e e e e eeeeeeeeeeeeaaaet e ee e 48
Penprase, B. E., The Power of Stars: How Celestial Observations Have Shaped Civilization ............ 169
Peterson, B. M., Somerville, R. S. & Storchi-Bergman, T. (eds.), Co-Evolution of

Central Black Holes and Galaxies (LAU Symposium 267) 172
Pillinger, C., My Life on Mars: The Beagle 2 Diaries 165

December 2011Index.indd 7 01/11/2011 14:33



viii The Observatory

Plotner, T., Moonwalk With Your Eyes: A Pocket Field Guide — ...........uueueuieininiuiiiiiiiiiiiiiiiniaines 257
Pogorelev, N. V., Audit, E. & Zank, G. P. (eds.), Numerical Modeling of Space Plasma Flows:
ASTRONUM-2009
Pradhan, A. & Nahar, S. N., Atomic Astrophysics and Spectroscopy
Prsa, A. & Zejda, M. (eds.), Binaries — The Key to Comprehension of zhe Umverse

325
Ringwood, S., Astronomers Anonymous:

Getting Help with the Puzzles and Pitfalls of Practical ASTronomy — .............eeeeeeruuiisinisinininsanenes 186
Rothery, D. A., Planets: A Very Short INtroduction ...............c..ceueeieeeeeesneuniiiiiineeieeeeseeneneananes 256
Rothery, D. A., McBride, N. & Gilmour, I. (eds.), An Introduction to the Solar System,

ReVISEd EQITION ..o e e et et 409
Rumistrzewicz, S., A Visual Astronomer’s Photographic Guide to the Deep-SRY ....ccceeeeeeneeeeeiaeninnnn. 414
Sanchez-Lavega, A., An Introduction to Planetary Atmospheres ..............cueeeuveieieeeieseuneneniinennans 177
Schenk, P., An Atlas of the Galilean Satellites 178
Schmude, R., Comets and How to Observe Them 185
Seager, S., Exoplanet Atmospheres: Physical Processes 96
Seargent, D. A. J., Weird Astronomy 402
Seedhouse, E., Prepare for Launch  ...... .. 103
Serjeant, S., Observational Cosmology 175
Seward, F. D. & Charles, P. A., Exploring the X-Ray Universe, 2nd EQition ................cccoeuuuenennns 174
Shaviv, G., The Life of Stars: The Controversial Inception and Emergence of the

Theory of Stellar STrUCTUTE  .......v.vuiin i et e et e et e e e et e e e aes 34
Sheehan, W., A Passion for the Planets 329
Shirao, M. & Wood, C. A., The Kaguya Lunar Atlas 410
Smith, B. J., Bastian, N., Higdon, S. J. U. & Higdon, J. L. (eds.), Galaxy Wars:

Stellar Populations and Star Formation in Interacting Galaxies —............ccoeeeeeeeuneneiineninenunnnnennn. 37
Soéderlund, I. E., Taking Possession of Astronomy — Frontispieces and

Tllustrated Title Pages in 17th-Century Books on ASIrOnomY  ..........uuuuuuuuiiseneueeiniiiiiiiiiiinenenennenns 399
Steves, B. A., Hendry, M. & Cameron, A. C. (eds.), Extra-Solar Planets:

The Detection, Formation, Evolution and Dynamics of Planetary Systems 323
Struck, C., Galaxy Collisions: Forging New Worlds from Cosmic Crashes 406
Takeuchi, T., An lllustrated Guide 10 Relativity .............vuuiuuuuiiiiiiiieieee e eeeeie e 101
Tennyson, J., Astronomical Spectroscopy: An Introduction to the Atomic and Molecular

Physics of Atomic Spectra, 2nd Edition 321
Tirion, W., The Cambridge Star Atlas 258
Treyer, M., Wyder, T. K., Neill, J. D., Seibert, M. & Lee, J. C. (eds.),

UPzor0: Have Observations Revealed a Variable Upper End of the Initial Mass Function? ............. 326
Tsinganos, K., Hatzidimitriou, D. & Matsakos, T. (eds.), Advances in Hellenic Astronomy

QUPTIEG THE TYA0Q vt e e e e e e e e e e e e e e e e et et et et e e et e e e eaen e aneas 102
Tyson, R. K., Principles of Adaptive Optics, 3rd EAITION  ....cce.euuieeeieeiiiesieeeeee e 262
Verdes-Montenegro, L., del Olmo, A. & Sulentic, J. (eds.), Galaxies in Isolation:

Exploring Nature 0ersus INUFLUYE  .........ouuiueeuunin e ee e e ettt e e et e et e e 41
Ward-Thompson, D. & Whitworth, A. P., An Introduction to Star Formation ...............cccceveuvunenn 324
Wells, W., Apocalypse When? Calculating How Long the Human Race Will Survive 166
Wesson, P. S., Weaving the Universe: Is Modern Cosmology Discovered or Invented? 404
Whiting, A. B., Hindsight and Popular Astronomy 90
Williams, T. R. & Saladyga, M., Advancing Variable Star Astronomy:

The Centennial History of the American Association of Variable Star Observers 415
Wootton, D., Galileo: Watcher of the Skies 89

Other books received:
Collins, J., Foundations of Perturbative QUD  ...........ueiuieieiiieieieieeeeeeeeeieieeeieieeneneieeaeenenns 416
Cornwall, J. M., Papavassiliou, J. & Binosi, D., The Pinch Technique and its Applications to

Non-Abelian Gauge Theories 187
Franklin, J., Advanced Mechanics and General Relativity 187
Hunter, L. & Metevier, A. J. (eds.), Learning from Enquiry in Practice 263
Kuhn, J. R. ez al., Solar Polarization 6 416
Livio, M. & Koekemoer, A. M. (eds.), Black Holes 263

Paperback release:
Mitton, S., Fred Hoyle: A Life 17 SCIENCE  ....uvuiuiuniiiiietiei ittt e e e e e e et e e eeeaeanenanes 263

December 2011Index.indd 8 01/11/2011 14:33



THE OBSERVATORY

Founded in 1877 by SirWilliam Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2012

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 19531957 S.J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 132
2012

December 2012Index.indd 1

09/11/2012 09:25



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Achilleos, N. ..ccooevviviieeeeeiiiieeeeee, 391
Amraii, S. A. .. 109
Aravena Rojas, G. 106
Batten, A. H. oo 384
Bell, SAA. oo
Belokurov, V.

Blain, A. .. 205
Bond, P. 47, 119, 191
Brazell, O. .ooooviiiiiiiiiiieees 116, 279
Brekke, P. ..
Budd, L.

Burleigh, M. oo 202
Caballero, J.LA.  ooiiiienans

Cairol, J.  ceeeeeee e
Chamberlain, H. A. ..
Chambers, R. H. .............oooiii
Chapman-Rietschi, P. .....ocoooiviniinn, 45
Christopherson, A. J. .
Churcher, L. ..o

Coles, P.

Collins, M.

Cooke, C.

Cowley, S W. H.  .ooooiiiiiiiiiniiienenn,
Crawford, L A. ..o,
Dalcanton, J.  .cooiviiiiiiiiiiieeieieeeaeann 291
Dartnell, L. 118
Davies, B. 214
Davies, Ri L. ooooviiiiiiiinceeis 293, 354
Dominguez-Castro, F.  ......coooooiiiiiin. 376
Edmunds, M. G.  .......ccoivieeininnnnns 300, 346
Faulkner, D. R, .......coooiiiiiiiiiiiiiis 7, 98
Figg, E. R.

Fletcher, L.

Forgan, D. H. 135
Foulger, G, woovviviiiiiiiie 50
Gallego, M. C.  ..ooooviiiiiiiiii 376
Genebriera, J.  .ooviiiiiiiiiiieeeeans 252
Goodwin, S. ..... 52
Griffin, R. E. M. ... 44> 113, 1145 342, 348, 393
Griffin, R. . .......... 16, 76, 156, 234, 309, 356
Gurzadyan,V. G, ..oooovviiiiiiiiiiieans 338
Heavens, A. .o, 204, 395
Helbig, 2. ..... . 183,267
Henderson, R. . 208
Hewitt, N. ....... 343,387
Howarth, I. D. . 390
Huerta, E.A. ... . 122
Hughes, D. W. . 110, 193, I95
Hutchins, R. 349
Jackman, C. ..oooveviiviiiiiiiiiies 130
Jeffrey, C. S. .. 204
Jones, D. H. P. 115
Kasting, J. 143
Kaviraj, S. 58

December 2012Index.indd 2

Kendall, M. ..., 288
Kent, B. 43, 271, 386
Kitching, T, oovviiiiiiiiieceee e 216
Kravtsov,V.V. .., 106
Kryachko, T.V. .o 106

Labadorf, C. M.
Leatherbarrow, W. .

Lintott, C. .ovviniieiieeee s
Lovelace, R. V. E.

Lynden-Bell, D.

Macdonald, L. .......ooooiiiii 220
Matsuura, M. 140
McKim, R. 117
Miret, F. X. 252
Monnier, J. 132
Montes, D. 176
Moore, S. ......... 388
Morison, I. 54
Murdin, P. G. 270
Napier, W. oo 275
O’Brien, P.T. i 203
Osborn, W. H. ...ooviiiiiiiiiiiiiiians 185
Peeters, S. . M. ..oooiiiiiiii 49
Phillipps, S. . 348
Phillips, K. J. H. .o 345
Pillinger, C. 389
Pollacco, D. ... . 277
Pooley, G. G.  coovriiiiiiiiiiii 268, 395
Ratledge, D.  .o.oovviiiiiiiiieenn 52, 200, 281
Raimundo, S.I. ... 124
Rica, EM. ... 305
Rice, K. ...

Ridpath, I.

Samec, R, oo 7,98
Samokhvalov, A.V. ... 106
Samus, N. N. i 106
Sherertz, C. .
Smith, A. J.

Smith, G. H. .coooiiiii 256
Smith, G. J. . 71
Smith, R. C. 273, 282
Steinicke, W. ........... 199
Stickland, D. J. 41, 112, 119, 201, 347
Stofan, E. 218
Stoneham, V. ......cooiiiiiiiiis 117
Taylor, J. C. oo 189
Tielens, A.G.G. M. .....cciviiiiiinnnn. 285
Tobal, T. .252
Trigo, R- M. 376
Trimble,V. ..o 33,

48, 111, 190, 192, 194, 198, 207, 209, 210, 272, 275,
276, 278, 278, 345, 390, 392, 394

Turner, M.
Tyler, G. L.

09/11/2012 09:25



Index to Volume 132 iii

Van Hamme, W. Wesson, P. S.
Vaquero, J. M. Whiting, A. B.
Vaughan, D. .....ocovviiiiiiiiiiiiinien, 229 Williams, D. A.
Verdon, J. . Williams, P. M.
Vincent, F. Willis, AL Jo v
Willstrop, R. V.
Webb, S. oo 341 WOOKEY, J.  eeeeeeeieeieieeeeeee e
SUBJECT INDEX
Astrochemistry:
Trickle-down astrochemistry: from PAHs to graphene to fullerenes and hydrocarbon
(A. G G MUTHELEIIS)  wueetiiiiiiiiiiii e et e et ettt e et e ee e et e et et anaaeaeaenes 285
Archives:
Preserving the past for the future (M. G. Edmunds) ......cooooiiiiiiiiiiic e 300
Aurorae:
The Northern Lights: from myths to modern science (P. Brekke) .........cccceiiiiiiiiiiiiiniin. 231
Clocks:
An accurate local sidereal-time clock (R. V. WilISTIOD)  +evvvvvvvrviririieiiiiiiiiiiiiiiiinenereenenereenenennns 66
Correspondence:
Eponyms, Hubble’s Law, and the three princes of parallax (V. Trimble) 33
Footprints of pre-Big-Bang intelligence (S. A. Amraii) 109

Which law is Hubble’s Law? (P. HEIDIZ)  ...ouuuuiiiiieieieecieeeeeee e 183
Can the date of Moses’s death be determined astronomically? (L. Budd) .

Dr. Osborn’s reply (W. Osborn)
On the discovery of the period of the Crab Nebula pulsar (R.V. E. Lovelace & G. L. Tyler) ... 186
Asteroseismology (C. Taylor)
Why stop at %:? (P. Helbig)
The lost sunspot drawings of Humphry Marshall (1722-1801) (J. M. Vaquero)
The supernova of 1054 AD, the Armenian chronicle of Hetum, and Cronaca Rampona

(V. G. GUIZAAYAN)  cevtniiiiiiiiiiiiiiieiiteia e e e e e e et e e e et e e aneaaaaaaaaaes 338

Coleridge’s “Horned Moon” (A. Batten) .......c.iuiiuiniiniiiiiiiiiiii e e e e enens 384
Cosmology:

Eponyms, Hubble’s Law, and the three princes of parallax (V. Trimble) .........cccccceeiiiiiinnnnn. 33

From quarks to the cosmos (M. Turner)
Which law is Hubble’s Law? (P. Helbig)
The dark-universe cosmology with gravitational lensing (T. Kitching)
Vorticity-generation in cosmology (A. J. Christopherson)
Why stop at %:? (P. Helbig)

Astronomy and the fifth dimension (P. Wesson) 372
Editorial: SUDSCIIPTHON PIICES  tevtttuininitiniiiit et etteeeete e ettt te it et et et et ea et e e et e eaeraaeaarenaaaees 352
Exoplanets:

On the observable properties of debris discs (L. Churcher) 121

What Kepler has taught us about the prevalence of habitable exoplanets (J. Kasting) 143
Galaxies:

Early-type galaxies — the last eight billion years (S. Kaviraj) 58

Source modelling of extreme- and intermediate-mass-ratio spirals (E. A. Huerta) ................ 122

Measuring the properties of active galactic nuclei (S. I. Raimundo) 124

Ultra-faint dwarfs: galaxies outside the box (V. Belokurov)
On spirals and satellites: a study of Andromeda (M. Collins)

Using massive stars to study the chemical evolution of their host galaxies (B. Davies) ........... 214
Galaxies viewed as collections of individual stars (J. Dalcanton) .......cccccccvvvvviiinvinininiinenennnns 291
Geophysics:

Between a rock and a hot place: the core-mantle boundary (J. Wookey) .......ocouervvrevvreeennennnns 127
Microseismic monitoring and geomechanical modelling of CO, storage in subsurface

AQUITETS (J. VELAOMN)  wotiiiiiiiiiiiietitititeiete et e e ae e e e e eaas 137
‘Why is it so hard to predict the future of ice sheets and sea-level rise? (D.Vaughan) .............. 229
Continental rifting in Africa: insights from the core to the crust (M. Kendall) ..........c.ceenennns 288

December 2012Index.indd 3 09/11/2012 09:25



iv The Observatory

Here and TREre .....oeii e e 56, 124, 212, 284, 352, 396
History of Astronomy:
Can the date of Moses’s death be determined astronomically? (L. Budd) 184
Dr. Osborn’s reply (W. Osborn) .. 185
On the discovery of the period of the Crab Nebula pulsar (R.V. E. Lovelace & G. L. Tyler) .... 186
From cracked mirror to Nobel Prize: the Isaac Newton Télescope 1944—2011

(L. Macdonald) 220
Preserving the past for the future (M. G. Edmunds) 300
The supernova of 1054 AD, the Armenian chronicle of Hetum, and Cronaca Rampona

(V. G GUIZAAYAN) . einitiiiiie e s s e e e e e e e e e e e e e e e e e e e e e e eeaeeeeaeeneneanenn 338

Moon:
The horned Moon, with one bright star: transient lunar phenomena (G. J. Smith &
AT SIMITR) e e 71
Coleridge’s “Hornéd Moon” (A. BAtEN) ........eeevvuirrururumuriieiesereuesesssesenennnnnnnnnnnne s eeeneneseenns 384
Notes from Observatories:

A new, interesting, multiperiodic variable star (A.V. Samokhvalov, T. V. Kryachko.

G. Aravena Rojas, V. V. Kravtsov & N. N. Samus)  ....coooeiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeen e 106

Obituaries:

David John Axon (1951-2012) (R. C. SMIth) .ccoeieiitiiiiiiiiiiii e e 282

Peter Dennis Hingley (1951—2012) (R. HUtching) ......oouiiiiiiiiieiniiiiiiiiieii e 349
Photometry:

Visual photometry: colour and brightness spacing of comparison stars (A. B. Whiting) .......... 148
Public Outreach:

‘What to do with 500000 scientists: latest results from the Zooniverse (C. Lintott) ................ 227
Pulsars:

On the discovery of the period of the Crab Nebula pulsar (R.V. E. Lovelace & G. L. Tyler) .... 186

Royal Astronomical Society:
President’s addresses (R. L. DaVIES)  ..oceiiiiiiiiiiiiiiiiiiieieieiiieieeeeeeeeeeeeeeseeessaseaeseseseaeaeaeneaa. 293, 354
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2011 October 14 57
2011 November 11 125
2011 December 9 135
2012 January 13 213
2012 February 10 223
2012 March 9 285
2012 March 28 (NAM) 293

1o #2201 €\ 20 & SR 353
Royal Astronomical Society, Medallists and Prizewinners:
Chapman Medal: Professor A. Fazackerly
Fowler Award (Astronomy): Dr. H. Peiris
Fowler Award (Geophysics): Dr. M. Owens
Gold Medal (Astronomy): Professor A. Fabian
Gold Medal (Astronomy): Professor J. Brown 213, 295
Group Achievement Award: UKIDSS Survey Team 213, 297
Gruber Cosmology Prize: Professors M. Davis, G. Efstathlou, C. Frenk and S. White ........ 57
Herschel Medal: Dr. M. J. Irwin
Jackson-Gwilt Medal: Professor J. Bland-Hawthorn
Keith Runcorn Prize (2010): Dr. J. Verdon
Keith Runcorn Prize (2011): Dr. D. Kipping
Michael Penston Astronomy Prize (2010): Dr. D. Forgan
Michael Penston Astronomy Prize (2011): Dr. R. Cooke
Patrick Moore Medal: Dr. B. Parker
Service to Astronomy Award: Professor P. G. Murdin 214, 297
Winton Capital Award (Astronomy): Dr. T. Kitching 214,299
Winton Capital Award (Geophysics): Dr. J. BiZZS  .eoevviiiiiiiiiiiiiiiiiece e 214
Royal Astronomical Society, Honorary Fellowships:
Professor K. IMEITEN  ...uuiuniiiiiiiiieieiiiti ettt et et et e e e e eeenaas
Professor H. Shibahashi
Professor R. Williams

December 2012Index.indd 4 09/11/2012 09:25



Index to Volume 132 A\

Professor R. Lin
Professor H. Opgenoorth

214

SETI:
Footprints of pre-Big-Bang intelligence (S. A. AMIail)  ...eevveveviveiiiiiineneerineiiineieineneneaneneneen 109
Solar System:
Exploring Saturn’s giants storms and seasonal variability from the Cassini spacecraft
(L FIETCRET) ettt et ettt s e s e e e s e s e s e s e e e s e e e eeeeseeeeeeeaaeeeaeneaeneneneanenns 60

Energy transfer in magnetospheres (C. Jackman) 130

Exploring the seas of Titan (E. Stofan) 218
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):

Paper 222: HR 4241, HR 7208, HR 8026, and HR 8149 16

Paper 223: HR 396, HR 7477, HR 7636, and 6 Andromedae 76

Paper 224: HD 180660, HD 183791, BD +57° 2161, and BD +34° 4216 156

Paper 225: HR 1313, HR 3567, HR 3907, and HR 6239 with a note on 6 Boo, HD 146815,
64 Aql, and 75 Dra
Paper 226: HD 6840, HD 9996 (HR 465), HD 10332, and HD 11571
Paper 227: HD 108815, HD 112475, HD 115463, and HD I17319 ..coooiiiiiiiiiiiiiiiiiiiiiiieeeeeanens
Star Formation:
Probing self-gravitating discs using smoothed particle hydrodynamics and radiative transfer

(D, FOIZAN) ettt ettt ettt e e ettt e e e e et eeeea e e et e e e e et e a e e e e e aeaaa 135
Stars:
A photometric study of the dwarf Algol binary Vioor Cassiopeiae (R. G. Samec,
H. A. Chamberlain, E. R. Figg, C. M. Labadorf, D. R. Faulkner & W. van Hamme) ........... 7
TYC 1404-1687-1, an extreme-mass-ratio binary? (R. G. Samec, E. R. Figg,
C. M. Labadorf, D. R. Faulkner, and W. van Hamme) ........c.ooviiiiiiiiiiiiiiiieieieieieieee e 98

A new, interesting, multiperiodic variable star (A.V. Samokhvalov, T. V. Kryachko.
G. Aravena Rojas, V. V. Kravtsov & N. N. Samus)
Imaging surfaces of stars and the mysterious case of epsilon Aurigae (J. Monnier) .. 132
Visual photometry: colour and brightness spacing of comparison stars (A. B. Whiting) .......... 148
Using massive stars to study the chemical evolution of their host galaxies (B. Davies) 214
The relationship between chromospheric calcium II and coronal X-ray emission among
main-sequence stars (G. H. Smith & C. ShEerertz) ..........uuuveueueuemmmmummmieininiiiiieeneneeneennnnns 256
Stars, Cool:
Cool dwarfs in wide multiple systems:
Paper 1: Two mid-M dwarfs in a loosely-bound common-proper-motion pair

[ O OF: 1 : 1115 (o) USSP SUPRRRSRRY 1
Paper 2: A distant M8.5 V companion to HD 212168 AB (J. A. Caballero & D. Montes) ..... 176
Paper 3: Two common-proper-motion late-type stars separated by over 11 arcminutes

(J. A. Caballero, J. Genebriera, F. X. Miret, T. Tobal & J. Cairol) .....ccccevvviniiiiininiiiiinnnnns 252
Paper 4: A common-proper-motion pair of two identical mid-M dwarfs separated by about

10000 AU (F. M. Rica & J. A. €Caballero)  .coooevniiiiiiiiiiiiiiiiiiieeeeeeee e ee e aeas 305

Sun:
The lost sunspot drawings of Humphry Marshall (1722-1801) (J. M. Vaquero) ............ocuuene 267

Improving sunspot records: solar drawings of the late 19th Century from the Royal
Astronomical Observatory of Lisbon (J. M. Vaquero, R. M. Trigo, M. C. Gallego &

F. DOmINGUEZ-CASTIO)  teeeeeeeieeiieiiieieieeeee ettt ettt ettt ettt ettt et et et e et et et e e e et et et e e e aaas 376
Surveys:
What to do with 500000 scientists: latest results from the Zooniverse (C. Lintott) ................. 226
Supernovae:
Herschel detects a massive dust reservoir in SN 1987A (M. MatSuura) ........ceceeeeeeeeeeereeeeeennnnns 140
From cracked mirror to Nobel Prize: the Isaac Newton Télescope 1944—2011 (L. Macdonald) ... 220
The supernova of 1054 AD, the Armenian chronicle of Hetum, and Cronaca Rampona
(Vo G GUIZAAYAN)  ceeieeiteiie i ee e e e e e e e e e e e e e e e e e e e e e eeeeeeee et e e e e e e e e e a e e enenaaes 338
Telescopes:
From cracked mirror to Nobel Prize: the Isaac Newton Télescope 1944—2011 (L. Macdonald) ... 220
Telescopes of the future (R. L. Davies) ...ccceeuiuiininiiiiiiii e e e e 354
Thesis Abstracts:
On the observable properties of debris discs (L. Churcher) ..........cccoeveveiiiiiiieieieieeeieeeeieneenenns 121
Source modelling of extreme- and intermediate-mass-ratio spirals (E. A. Huerta) 122
Measuring the properties of active galactic nuclei (S. I. Raimundo) e 124
On spirals and satellites: a study of Andromeda (M. ColliNS)  ...coevuviriiiiiniiiieiiiiiiieieeeeeieenan, 211

December 2012Index.indd 5 09/11/2012 09:25



vi The Observatory

REVIEW INDEX

Adams, F., Buchert, T. & Mersini-Houghton, L., Cosmic Update —............ccccccvuviiiiininiiinininannn. 272
Alves, J., Elmegreen, B. G., Girart, J. M. & Trimble, V. (eds.), Computational Star Formation

(IAU Symposium No. 270) 120
Aranda, E., 3000 Deep-Sky Objects .. 281
Arnaud, K., Smith, R. & Siemiginowska, A. (eds.), Handbook of X-ray Astronomy ..........c......... 203
Batten, A. H., Our Enigmatic UNIUErse  ...........uueeuuuuuiuuiiiiisisesesesesssssssesesesesesesssasssssessssanenss 44

Beaulieu, J.-P., Dieters, S. & Tinetti, G. (eds.), Molecules in the Atmospheres of Extrasolar Planets .. 391
Becker, B. J., Unravelling Starlight: William and Margaret Huggins and the Rise of the

INETD ASITONOMY  eeeeeeeeeeee ettt ettt ettt s 110
Bisnovatyi-Kogan, G. S., Stellar Physics, Volume 2: Stellar Evolution and Stability, 2nd Edition ... 276
Bodenheimer, P., Principles of Star FOrmation —...................ccoiviuiiiiiiiiiiiiiiiiiieeiieiniieiieeiieeeans 48
Bonanno, A., de Gouveia Dal Pino, E. & Kosovichev, A. G. (eds.),

Advances in Plasma Astrophysics (LAU Symposium NO. 274)  ....eeeeveeiiniiiininiiiiiieeineeieieiieaeee 49

Bratton, M., The Complete Guide to the Herschel Objects: Sir William Herschel’s Star Clusters,

Nebulae and Galaxies 116
Brekke, P., Our Explosive Sun ... 345
Brown, M., How I Killed Pluto and Why It Had It COMing  .............cc...ocoiviiiiiiiiiiiiiiiiiiiieeennns 190
Brummell, N. H., Brun, A. S., Miesch, M. S. & Ponty, Y. (eds.), Astrophysical Dynamics:

From Stars to Galaxies (IAU Symposium INO. 271)  ..coco.iuiuiiiiiiininiiiiiieieieieie e 206
Cannon, R. & Malin, D. (eds.), Celebrating the AAO: Past, Present and Future 270
Cardona III, C., Star Clusters: A Pocket Guide 52
Carignan, C., Combes, F. & Freeman, K. C. (eds.), Tracing the Ancestry of Galaxies:

On the Land of our Ancestors (LAU Symposiuim NO. 277)  ceeeeeeeeereeereieieieieeeieeeeeeneeieeneneaeann 348
Carlevaro, N., Ruffini, R. & Vereshchagin, G. V. (eds.), Proceedings of the 3rd Stueckelberg

Workshop on Relativistic Field TREories — .........ccoceuuiuiuniiiiiiiiiiiiiiieiiieieieie e eaeae 207
Cavin, J. D., The Amateur Astronomer’s Guide to the Deep-Sky Catalogs ... 199
Cernicharo, J. & Bachiller, R. (eds.), The Molecular Universe (IAU Symposium 280)  ......ccceeeeeun.nn 347

Clegg, B., Build Your Own Time Machine: the Real Science of Time Travel
Cooke, A., Dark Nebulae, Dark Lanes, and Dust Belts .
Corsini, E. (ed.), The Inspiration of Astronomical Phenomena VI —.............cc.cccoeviiiniiiiiiininiinnnn.

Davidson, K. & Humphreys, R. M. (eds.), Eta Carinae and the Supernova Imposters 390
deGrasse Tyson, N., Space Chronicles: Facing the Ultimate Frontier 340
De Laet, R., The Casual Sky Observer’s Guide 197
Dodd, R., Using SI Units in Astronomy 268

Duffett-Smith, P. J. & Zwart, J., Practical Astronomy with Your Calculator or Spreadsheet, 4th Edmon 55

Dymock, R. Asteroids and Dwarf Planets and How to Observe Them — ............ccevveveeeeuniniininnenennn. 51
Ellis, G. F. R, Martens, R. & MacCallum, M. A. H., Relativistic Cosmology —........cccc..ccvuvenennnn. 395
English, N., Choosing and Using a Dobsonian Telescope  ..........uuuuuuuuuuuuuuuuumuueniiiiuiiinenineuenenenenenenens 117

Faber, S. M., van Dishoeck, E. & Kormendy, J. (eds.), Annual Review of

Astronomy and Astrophysics, Volume 49, 2011 119
Falkner, D. E., The Mythology of the Night Sky 194
Gehrels, T., Can We Do Without the Big Bang? 194
Gendler, R., Lindberg Christensen, L. & Malin, D., Treasures of the Southern Sky 280
Glindemann, A., Principles of Stellar Interferometry 209

Gonzalo, J. A., Cosmic Paradoxes

Goodstein, D. (ed.), Adventures in Cosmology 275
Gray, R. H., The Elusive Wow: Searching for Extraterrestrial Intelligence 341
Geriffiths, M., Planetary Nebulae and How t0 Observe TREM — .......cocvvveveriuiuiuiiiiiiiieiieeeeeeeenenenenes 388
Handy, R., Kelleghan, D., McCague, T., Rix, E. & Russell, S., Sketching the Moon — ................... 282
Harland, D., Apollo 12 — On the Ocean of Storms 47
Harrison, K. M., Astronomical Spectroscopy for Amateurs 114
Harutyunian, H., Sedrakian, D., Kalloghian, A. & Nikoghossian, A. (eds ),

Ambartsumian’s Legacy and Active UNIVErSE  .........ueuuuiesineieineieeeee e e e eveeeeeaeeas 192
Harvey, B. & Zakutnyaya, O., Russian Space Probes: Scientific Discoveries and Future Missions ... 1I9
Hill, C. N., A Vertical Empire: History of the British Rocket Programme, 2nd Edition — .................... 191

December 2012Index.indd 6 09/11/2012 09:25



Index to Volume 132 vii

Hockey, T., How We See the Sky: a Naked-Eye Tour of Day and Night 198
Hodge, P., The Spiral Galaxy M33 201
Impey, C., The Living Universe 45

Inglis, M. D., A Field Guide to Deep Sky Objects, 2nd Edition 279

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUINE 39, 20IT oo ettt e e et n e 50
Johns-Krull, C. M., Browning, M. K. & West, A. A. (eds.), The 16th Cambridge Workshop

on Cool Stars, Stellar Systems, and the SUN  ...........uuiiuiiiuiiiiii e 348
Kaler, J. B., Stars and Their Spectra: An Introduction to the Spectral Sequence —..............ccccccuuuvenn.. 113
Kerschbaum, F., Lebzelter, T. & Wing, R. F. (eds.), Why Galaxies Care about AGB Stars II:

Shining Examples and Common HabIIALS  ............uuuvuuieiusin ittt e eaee 204
Kilkenny, D., Jeffrey, C. S. & Koen, C. (eds.), The Fifth Meeting on Hot Subdwarf Stars

and Related Objects 347
Kitchin, C., Exoplanets: Finding, Exploring, and Understanding Alien Worlds 277
Lashley, J., The Radio Sky and How 10 ObServe It ..........couvuieiiiiiiiiaiiiiieeiiieeeieieieeeeeeeee e 54

Lena, P, Rouan, D., Lebrun, F., Mignard, F. & Pelat, D., Observational Astrophysics, 3rd Edition 278

Levenson, T., Newron and the Counterfeiter 41
Lomb, N., Transit of Venus 112
Marburger 111, J., Constructing Reality: Quantum Theory and Particle Physics — ..........ccceeveenennnn.. 46

Matteucci, F., Chemical Evolution of Galaxies

Mazure, A. & Le Brun, V., Matter, Dark Matter, and Anti-Matter 271
Mellinger, A. & Stoyan, R., The Cambridge Photographic Star Atlas 115
Miller, S., The Chemical Cosmos: A Guided Tour 346

Moore, P. & Mason, J. (eds.), Patrick Moore’s Yearbook of Astronomy 2012 ..
Moore, P. & Watson, J., Astronomy with a Budget TelescOPe  ..........c.euveuuiiuereneneneniininineananes

Neiner, C.,Wade, G., Meynet, G. & Peters, G. (eds.), Active OB Stars: Structure, Evolution,

Mass-Loss, and Critical Limits (LAU Symposium INO. 272)  ..ooouvuiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeae 120
O’Meara, S. J., The Secret Deep — ...ceeeeneneieiiee e e e e e e e e e e e e e e e e e e e e e e e eaa e 52
Ohlsson, T., Relativistic Quantum Physics: From Advanced Quantum Mechanics to

Introductory Quantum Field TReory — .......cccoccooiiiiiiiiiiiiiiiiiiiiiiicce e e 208
Perryman, M., The Exoplanet Handbook — ............ccocieiiiuuiiieeeiiiiieeee et a e e e 202
Pogorelev, N. V., Audit, A. & Zank, G. P. (eds.), Numerical Modeling of Space Plasma Flows:

ASTRONUDM=20I0  eoeeeuiieee ettt et e et ee e e e e e e e e e e e e e e e e e et e et et e et e e s e s 207
Pugh, P., Observing the Messier Objects with a Small Telescope — ...coeeeeeneneneiniiiiieeiiiiiiiieeeaeeanene. 200
Pyle, R., Destination Mars: New Exploration of the Red Planet — .............cccoiuvuniiiiiieniinineninnnne. 389
Qian, S., Leung, K.-C., Zhu, L. & Kwok, S. (eds.), The Ninth Pacific Rim Conference on

STElAr ASTPOPIYSICS e e e e e e e e e e e e e e e e e e e e e e e e e e e eeen s 393
Reddy, F., Celestial Delights: The Best Astronomical Events Through 2020 .........ccccoevvveveveneennnnnn.. 197
Richards, M. T. & Hubeny, 1. (eds.), From Interacting Binaries to Exoplanets:

Essential Modeling Tools (LIAU Symposium 282)  ......vueuuiuiiiiiiesiiiis e eie e eeine e eeie e aeeeaenaes 394
Ridpath, I., Oxford Dictionary of ASIronomy — ............euuuuuueeiniuiiiiiiiiiiiiiiiiiiiiie e 342
Romero, G. E., Sunyaev, R. A. & Bellni, T. (eds.), Jets ar All Scales

(TAU Symposiun INO. 275)  cevuneeiiiieee ittt et s e e et aaee e eaes 210
Rosenblum, B. & Kuttner, F. Quantum Enigma: Physics Encounters Consciousness, 2nd Edition ... 196
Rothery, D. A., Gilmour, I. & Sephton, M. A. (eds.), An Introduction to Astrobiology,

ReiSed EQUIION  ..oeevuiiiiiiiiiiiiii ettt ettt 118
Schilling, G., Atlas of Astronomical Discoveries 53
Schulz, D., The Andromeda Galaxy and the Rise of Modern Astronomy 390
Schulz, N. S., The Formation and Early Evolution of Stars: From Dust to Stars and

Planets, 2nd Edition 392
Shaver, P., Cosmic Heritage: Evolution from the Big Bang to Conscious Life 111

Shea, W. R. & Davie, M. (translators), Galileo: Selected Writings — ...........c.cocovuiiiiiiiiiiiiiininininnans 195
Simpson, P., Guidebook to the Constellations
Smith, M. D., Astrophysical Jets and Plasmas

395

December 2012Index.indd 7 09/11/2012 09:25



viii The Observatory

Sozzetti, A., Lattanzi, M. G. & Boss, A. P. (eds.), The Astrophysics of Planetary Systems:

Formation, Structure, and Dynamical Evolution (IAU Symposium N. 276)  ......cocevveeeeerivinennnnnnne. 345
Stager, C., Our Future Earth: The Next 100,000 Years of Life on the Planet —..............cccoeuvenenvunnnn. 273
Steinicke, W., Observing and Cataloguing Nebulae and Star Clusters: From Herschel to

Dreyer’s New General CAtalOgUe  ...........c.cuveueuiuin ittt ee e eaes 343

Valls-Gabaud, D. & Boksenberg, A. (eds.), The Role of Astronomy in Society and Culture
(TAU SYMPOSTUNT INO. 260)  .ovvveiieeee et et et ettt e et e e e e et e eeeeeeeeeenenaes 43

Wang, W., Yang, Z., Lu, J., Hua, H., Luo, Z. & Chen, Z. (eds.), Galaxy Evolution:
Infrared to Millimeter Wavelength Perspective  .....ccceeeueeeeeineuuiiineiiiesisiseseseseseseseseseseseaeseeeeeenaenes 205

York, D. G., Gingerich, O. & Zhang, S.-N. (eds.), The Astronomy Revolution:
400 Years of EXPIOring the COSMOS — ......vvueueuiunineiiseieeeeei et et e e e e e e et aenees 193

Zuber, K., Neutrino Physics, 2nd EQITION  ..........ocoeuiiuiiiiiiiiie et 49

December 2012Index.indd 8 09/11/2012 09:25



THE OBSERVATORY

Founded in 1877 by SirWilliam Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2013

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 19531957 S.J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 133
2013

December 2013Index.indd 1

05/11/2013 08:08



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Argyle, R.W. 108, 118, 120, 374
Armitage, P. 250
Barber, G. 233
Barstow, M. A. 63
Bastow, 1. 258
Becker, B. 125
Beech, M. 311

Biggs, J.
Bishop, R. ...
Bond, P.
Brogt, E.

Campanella, G.
Campante, T. ...
Cargill, P.

Chaplin, W.
Chapman, A. ... .
Chapman-Rietschi, P. ............. 41, 108, 370
Collier Cameron, A.

Cook, A. C.

Cooke, C.

Cooke, R. ... .
Cowley, S.W. H. oo
Doyle, G. 112
Dumusque, X. .. 140
Dunlop, S. ooiiiii 42, 236
Elvis, M. o 245
Faulkner, D.R. ..o, 89
Felles, J.  coeveeeeieee e 104
Fortes, D. i 46
Foulger, G.  cooveveiiiiiiieeeee e 190
Garfinkle, R, ....ooooviiiiii, 103
Gething, P. 351, 353
Graham-Smith, F. ... 231
Greaves, . coveveeeeeiiiiee s 202
Griffin, R. E. M. .. 102, 105, 185, 239, 307, 364, 368
Griffin, R F ........ 1, 65, 144, 156, 212, 269, 322
Gutsch, W, oo 57
Heavens, A. ...cooovvvvviverennnns 114, 193, 304, 366
Helbig, P. ooooveieieieieieen 455 232, 294, 302
Hewett, P. C. 54
Hewish, A. oo 51
Howarth, . D. .........ccooevne. 195, 242, 303
Hughes, D.W. .............. 46, 107, 2375 359, 361
Jaso, Al 89
Jheeta, S. .. 309
Jones, B.W. .. . 238
Jones, D.H.P. ..., 106

December 2013Index.indd 2

Kent,B. .o, 101, 306
Kipping, D. 309
Kitching, T. 58
Leatherbarrow, W. ....cccocvvviiiiiniinnnn. 199
Liddle, A, oo 135
Lynden-Bell, D.  ......ocoiiiiiin 266
Mann, R, ... bods
MCcArthur, J. .o 358
McKim, R. .
McLure, R.

Melosh, J. eeeeiiieieieee 132
Middleton, M. J. .
Murdin, P.G. ..o
Mustill, AL T oo
Nicolson, LK. M. ..., 122
O’Brien, P.T. ...oooeeiiiiiiiinn, 197, 301, 370
Owens, ML T, i 209
Page, C.  cooviiiii 371
Peiris, H. oo 206
Percival, W. oo 52
Phillips, K. J. H. oo 49, 50, 240
Rice, K. 198
Roberts, G. 61
Rushton, M. 53
Russell, C.T. oo 50
Samec, R.G. ..o 89
Schaefer, B.E. ....ccovviiiiiiiiinninnnn. 81, 227
Shebs, T. 89
Smith, K. T. 262
Smith, P. M. 89
Smith, R. C. . 184, 354
Spudis, P. 137

Stickland, D. J. 44, 49, 111, 188, 363, 372, 372, 373

Tatum, J. B. .o 191, 298
Tobias, S.  ..ooiiiiiiiii 194
Trimble,V. ............... 52, 109, 113, I14, 187,

193, 195, 2355 2435 297 300, 362, 365
Van Hamme,W. ..., 89
van Leeuwen, F. ... 304
White, J. v 89
Williams, P. M. ..., 241, 369
Willmarth, D. .o 357
Willstrop, R V. i 54
Yates, J. 197
Yu, S. 117

05/11/2013 08:08



Index to Volume 133 iii

SUBJECT INDEX

Awards:

The Klumpke-Roberts Award: I. Ridpath (W. Gutsch) ........ccccccooiiiiiiiiiiiiniii 57
Black Holes:

Discovery of the first microquasar: the doorway to understanding extreme

accretion onto black holes (M. J. MIddIEtOn) ......eeeviviriviiiiieiiiiiiiiiiiiiiiiiiieereie e eneneaenenns 252

Correspondence:

The rays are not coloured (R. BiSHOD) ..vvvviiiiiiiiiiiiiiiiiiiiiiiii e e eeaeee 41

The colour black and the planet Saturn (P. Chapman-Rietschi) 41

Colour resides in the body or else causes that sensation (P. Murdin) 98

The horned Moon, with one bright star: transient lunar phenomena (A. C. Cook)

Cosmic confusion (P. Helbig)

Greenwich recollections (P. Gething)

William Herschel’s mirrors (P. Gething)
(010355 1o05 o Ve F- RO UPPTPPRRPUPPPIR
Cosmology:

Euclid, mapping the geometry of the dark Universe (T. Kitching) .....ccocovvvviiiiiiiinininiininnnnn. 58

The Universe, darkly (A. Liddle)

Hunting for early Universe relics in the cosmic mircrowave background (H. Peiris) 206

Cosmic confusion (P. Helbig) 294
Exoplanets:

The planet next door — an Earth-mass planet orbiting alpha Centauri B (X. Dumusque) .... 140

Winds, tides and the migration of hot Jupiters (A. Collier Cameron) 142

The transits of exoplanets with moons (D. Kipping) ......ccovvvviiiiiiiiiiiinnnnn. 248

Is a moon necessary for the co-evolution of the biosphere of its host planet? (S. Jheeta) ....... 309

Dynamical aspects of exoplanetary systems (G. Campanella) — .........ccooiiviiiiiiiiiiiiieeeennenenns 373
Geophysics:

Active tectonics and volcanism in the East African Rift: a satellite perspective (J. Biggs) ....... 59

Precambrian plate tectonics: seismic evidence from northern Hudson Bay, Canada

(L BASTOW)  eeentntiiie e ettt ettt e ettt e ettt et e e et e e e e e e et e b e e ettt e et ettt e a e e e eetbaaeeeeaes 258

Here and There ......o.vuviniiiiii e 56, 124, 200, 244, 308, 375
History of Astronomy:

The recurrent nova T CrB did nor erupt in the year 1842 (B. E. Schaefer) ..................c.oo.e 81

Unravelling starlight: William Huggins and the rise of the New Astronomy (B. Becker) ........ 125

The Star of Bethlehem is nor the nova DO Aquilae (nor any other nova, supernova,

or comet) (B. E. Schaefer)  ..oooiiiiiiiii et e 227

Falling through an Earth tunnel — an informal history of a classic problem (M. Beech) 311

Greenwich recollections (P. GEthing)  ..eeeeuevniiuiiiiii ittt ettt e e e eet e e eneneas 351

William Herschel's mirrors (P. Gething) — .....ocooiiiiiiiiiniiiiiiiiiiiiiiieiie et 353
Interstellar medium:

Small-scale structure in the interstellar medium (K. Smith)  .....coooiiiiiiiiiiiiiiiiieeee e 262
Magnetism:

Magnetism along spin (D. Lynden-Bell)  .......ooiiiiiiiiiiiiiiee e e 266
Meteorites:

Are we all Martians? Interplanetary exchange of living microbes in meteorites (J. Melosh) .... 132
Moon:

The horned Moon, with one bright star: transient lunar phenomena (A. C. Cook) .........eeee. 99

By the light of the watery Moon (P. SPUiS)  ..vvvuvuiiiiiiiiir et ieeeeeeeee e eeeeeeeeee e e enes 137

Is a moon necessary for the co-evolution of the biosphere of its host planet? (S. Jheeta) ....... 309
Novae:

The recurrent nova T CrB did 7ot erupt in the year 1842 (B. E. Schaefer) ........cccccoeeeieiiininte 81
Nucleosynthesis:

Finding the first metals (R. COOKE)  .iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiieieieieiebae e ene 255

December 2013Index.indd 3 05/11/2013 08:08



iv The Observatory

Obituaries:
David William Dewhirst (1926—2012) (P. C. Hewett & R.V.WIlIStrop)  .coooveveveiiieiieeeeeeeeeeenenes 54
Edwin Darnley Clements (1923-—2012) (R.W.Argyle) coovvveiiiiiiiiiiiiiiiiceeeeeceeeeeeee 118
Colin Andrew Murray (1926-2012) (R. WL AIgYIE)  .ovvniriiiiiniiiiieieieeeee e e 120
Sir Patrick Alfred Caldwell-Moore (1923—2012) (I. Nicolson) 122
Gilbert Elliott Satterthwaite (1934—2013) (R. W. Argyle) 374
Photometry:
UBVR_I,. photometric observations and analysis of the emission-line, solar-type
binary GSC 2751-1007 (R. G. SAMEC €7 QL) ...evvvrririiiiiriiiiiiiiiiiieiiiiieiiieieeaeieiiaieaaeeiaes 89
Planetary systems:
The dynamics of planets and discs (A. J. Mustill) 116
The turbulent environment of planet formation (P. Armitage) 250
Quasars:
Almost stars: quasars, asteroids and the future of space astronomy (M. Elvis) ......cccccevevrennes 245

Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2012 October 12 57

2012 November 9 125
2012 December 14 136
2013 January I 201

2013 February 8

2013 March 8 245
2013 April 12 252
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal (Astronomy): Professor R. Blandford 201
Gold Medal (Geophysics): Professor C. Chapman 201
Chapman Medal: Professor S. Milan 201
Eddington Medal: Professor J. Binney 201
Herschel Medal: Professor M. Kramer 201
Price Medal: Professor K. Whaler 201
Jackson-Gwilt Medal: Professor V. Dhillon 201
Patrick Moore Medal: Dr. B. Tedd 201
Fowler Award (Astronomy): Dr. M. Swinbank 201
Fowler Award (Geophysics): Dr. I. Hannah 201
Winton Capital Award (Astronomy): Dr. B. Li 201
Winton Capital Award (Geophysics): Dr. K. Joy 201
Group Achievement Award (Geophysics): UK MHD Consortium 201
Group Achievement Award (Astronomy): SAURON Team 201
Service to Astronomy: Professor M. Hapgood 201
Keith Runcorn Prize (2012): Dr. D. Kipping 201
Royal Astronomical Society, Honorary Fellowships:
Professor F. Coombes 201
Professor S. Faber 201
Professor A. Ismael-Zadeh 201
Professor G. Miley 201
Royal Astronomical Society, Specialist Discussion Meeting:
Is a moon necessary for the co-evolution of the biosphere of its host planet? (S. Jheeta) ..... 309
Solar System:
Marsquakes: evidence from rolled-boulder populations, Cerberus Fossae, Mars
[ 0] o1 o ) IS PSPERR 61
Are we all Martians? Interplanetary exchange of living microbes in meteorites (J. Melosh) ... 132
Fitting the Kuiper Belt into the debris-disc zoo (J. GIeaves) ........ccoceeviriiiiiiiiiiniiiiieiiannenn. 202
Vesta in the light of Dawn (C.T. RUSSEIL)  ..oooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e e ee e 203
Spacecraft:
Euclid, mapping the geometry of the dark Universe (T. Kitching) .........cccovvveeniiniiniiniinians 58
Vesta in the light of Dawn (C.T. RUSSEIL)  .ooieiitiiiiiiiiiiiiiiiieiieee e e e eaees 203

December 2013Index.indd 4 05/11/2013 08:08



Index to Volume 133 A\

Spectroscopic Binary Orbits from Photoelectric Radial Velocities (R. F. Griffin):
Paper 228: Ten stars with Hipparcos astrOmetriC OrDItS  .oveveveverereieiereieieieee e eeee e eeeeeeeeaeanenes 1
Paper 229: HD 26081, HD 125728, HD 134047 (HR 5631), and HDE 228188 ........ccccccee. 65
Paper 230: Five short-period double-lined binaries: HD 25788, HD 32704, HD 35967,
HD 45919 (V455 Aur), and HD 213896 (LL AQE)  .evevvvevereiiiiiiiiiiiiiiiiiiiiiiiiiies
Paper 231: HD 936, HR 1198, HR 1360, and HD 38750
Paper 232: HR 3360, HR 4927, HR 6999, and HR 8653
Paper 233: HD 17922, HD 78899, HD 103613, and HD 160934,

With 2 N0te 0N HID TI3440  tiiiiiniiiiiiiiiiiitiiiiiteitiittt e e e et e aaabeaabaaababateaaastnenanensananan e ens 322
Stars:
White dwarfs: why all astronomers should love them (M. Barstow) ......ocovviviiiiiiieieienenenenenns 63
The recurrent nova T CrB did not erupt in the year 1842 (B. E. Schaefer) ........cccceeevveeeennini. 81
UBVR_I, photometric observations and analysis of the emission-line,
solar-type binary GSC 2751-1007 (R. G. Samec €7 @l.) ...oovvvviviiiiiiiiiiiiiiiiiiiiiviiiiiiiiiiiiiens 89
Radio emission from ultra-cool dwarfs and the relevant radiation mechanism (S.Yu) ........... 117
Radial velocity observations of Hipparcos ‘new Hyades candidates’ (R. F. Griffin) ................ 144
The Star of Bethlehem is nor the nova DO Aquilae (nor any other nova, supernova,
or comet) (B. E. Schaefer) .oooooiiiiiiii e 227
Sun:
From flares to nanoflares: magnetic reconnection at work on the Sun (P. Cargill) ................. 205
The solar cycle in the heliosphere (M. J. Owens) 209
Helioseismology: the solar interior revealed (W. Chaplin) 211
Telescopes:
William Herschel’s mirrors (P. Gething) ......coooiiiiiiiiiinimiiiiiiiiiiiiiiieii e e e 353
Thesis Abstracts:
The dynamics of planets and discs (A. J. Mustill) 116
Radio emission from ultra-cool dwarfs and the relevant radiation mechanism (S.Yu) 117
Dynamical aspects of exoplanetary systems (G. Campanella) 373
White Dwarfs:
White dwarfs: why all astronomers should love them (M. Barstow) .....cocoeveeeivieieiiiiiiieieneennnn. 63

December 2013Index.indd 5 05/11/2013 08:08



vi The Observatory

REVIEW INDEX

Amaldi, E., The Adventurous Life of Freidrich Georg Houtermans, Physicist (1903—1966)  ............... 297
Aoki, W., Ishigaki, M., Suda, T., T'sujimoto, T. & Arimoto, N. (eds.), Galactic Archaeology:

Near-Field Cosmology and the Formation of the Milky Way
Appenzeller, 1., Introduction to Astronomical Spectroscopy
Ashpole, E., Szgnatures of Life: Science Searches the Universe .
Auger, G., Binétruy, P. & Plagnol, E. (eds.), The g9th LISA Symposmm .................................... 306

195

Ballester, P., Egret, D. & Lorente, N. P. F. (eds.), Astronomical Data Analysis Software and

Systems XXI 371
Barrow, J. D., The Book of Universes 232
Bell, J., The Space Book 360
Bellot Rubio, L. R., Reale, F. & Carlsson, M. (eds.), The Fourth Hinode Science Meeting:

Unsolved Problems and Recent Insights 49
Bignami, G. F., Wz are the Martians: Connecting Cosmology with Biology 108
Bloom, H., The God Problem: How a Godless Universe Creates 233
Bobis, L. & Lequeux, J. (eds.), L’Observatoire de Paris: 350 ans de science .. 108
Bolt, M. & Case, S. (eds.), Engaging the Heavens: Inspiration of Astronomical PhenomenaV  ........ 369
Bond, P., Exploring the Solar SYSIem .............uuuuuuuuuuiuieeeee s e e e e 238
Booth, R. S., Humphreys, E. M. L. & Vlemmings, W. H. T. (eds.),

Cosmic Masers — from OH to H, (IAU Symposium NO. 287) ......cccoecuviiiiiiimiiiiiiiiiaiiiiiieeeeneeeane 97
Brekke, P., Our EXpIosive SUM  ..........ooiiiiiiiiiiiiiiiiiiiiiiiiiieieieteeeeeeee et 47

Capuzzo-Dolcetta, R., Limongi, M. & Tornambé, A. (eds.),
Advances in Computational Astrophysics: Methods, Tools, and Outcomes
Carciofi, A. C. & Rivinius, T. (eds.), Circumstellar Dynamics at High Resolution
Chartas, G., Hamann, F. & Leighly, K. M. (eds.), AGN Winds in Charleston
Chu, A., Paech, W. & Weigand, M. (eds.), The Cambridge Photographic Moon Atlas
Clancey, W. J., Working on Mars
Courvoisier, T. J.-L., High Energy Astrophysics: An Introduction

Dickinson, T., Astronomy 2014 CAlendar —.........ccceeeeeuiiiniiiiieiiieiiieeeeeeeeeeeeeeeeeeeee e 372
Di Stefano, R., Orio, M. & Moe, M. (eds.), Binary Paths to Type Ia Supernovae Explosions  ........ 242
D’Onofrio, M., Marziani, P. & Sulentic, J. W. (eds.),

Fifty Years of Quasars: From Early Observations and Ideas to Future Research —..........ccccccceeveenin.. 302
Drissen, L., Robert, C., St.-Louis, N. & Moffat, A. F. J. (eds.), Four Decades of Research

on Massive Stars: A Meeting in Honor of Anthony E F Moffar ..........ccoouvimiiiiiieiiiieeieeeeeene 241
Faber, S. M., van Dishoeck, E. & Kormendy, J. (eds.),

Annual Review of Astronomy and Astrophysics, Volume 50, 2012 .....cccoeveveieieiniiiiiiiiiieeeenennne 111
Falkenburg, B. & Rhode, W. (eds.), From Ultra Rays to Astrophysics:

A Historical Introduction to Astroparticle PRYSICS — ........uuuuuuiineniieiiiiiiiieiiiieieeeeeeeieeeeeeseeeeeaeeneenens 300
Feigelson, E. D. & Babu, G. J., Modern Statistical Methods for Astronomy: With R Applications .... 114
Fitzpatrick, R., An Introduction to Celestial Mechanics —...........ccccccceueeeiiiiiiiiiiiiiiiiiiiiiiiiiiiieieienenens 191

Gaensler, B., Extreme Cosmos
Glass, I. S., Nicolas-Louis De La Caille, Astronomer and Geodesist
Golub, L., De Moortel, I. & Shimizu, T. (eds.), The Fifth Hinode Science Meeting:

Exploring the Active Sun
Greeley, R., Introduction to Planetary Geomorphology
Grego, P., The Star Book: How to Understand Astronomy

Hay, W. H., Experimenting on a Small Planet: A Scholarly Entertainment 183
Heck, A., Organizations, People, and Strategies in Astronomy, Volume 1 48
Heck, A., Organizations, People, and Strategies in Astronomy, Volume 2 102
Heilbron, J. L., Galileo 97
Hilbe, J. M. (ed.), Astrostatistical Challenges for the New Astronomy 317
Iben, 1., Stellar Evolution Physics, Volume 1: Physical Processes in Stellar Interiors 354
Iben, 1., Stellar Evolution Physics, Volume 2: Advanced Evolution of Single Stars 354
Impey, C., How it Began: A Time-Traveler’s Guide to the UNiverse .......cccceeeveuiuiuuiiiiiiieieeenenennns 45
Jeanloz, R. & Freeman, K. H. (eds.),

Annual Review of Earth and Planetary Sciences, Volume 40, 2012 ..........ccccceveviviiiiiiiiiiiiiienannennns 190

December 2013Index.indd 6 05/11/2013 08:08



Index to Volume 133 vii

Jennings, E., Simulations of Dark Energy Cosmologies ...............ccccoeuiiiiiiiiiiiiiiiiiiiiiiiiiiieiiienannenns 52
Kaler, J. B., First Magnitude: A Book of the Bright Sky 239
King, A., Stars: A Very Short Introduction . I05
Kippenhahn, R., Weigert, A. & Weiss, A., Stellar Structure and Evolution, Second Edition — ............ 113
Kouveliotou, C.,Wijers, R. A. M. J. & Woosley, S. (eds.), Gamma-Ray Bursts —.........cccoceeeueunene. 301
Lequeus, J., Le Verrier — Magnificent and Detestable Astronomer — ..........ccccccceeveveveiiieveneeenenenenennns 364
Lesgourgues, J., Mangano, G., Miele, G. & Pastor, S., Neutrino Cosmology ...........cccceuuvveveveuenn.. 366
Lewandowski, W., Maron, O. & Kijjak, J. (eds.),

Electromagnetic Radiation from Pulsars and Magnetars 243
Lopez Corredoira, M., The Twilight of the Scientific Age 368
Lyne, A. & Graham Smith, F., Pulsar Astronomy, Fourth Edition 51
MacDougal, D.W., Newton’s Gravity: An Introductory Guide to the Mechanics of the Universe — ...... 298

Madsen, C., The Fewel on the Mountaintop: The European Southern Observatory through Fifty Years .. 185
Mandrani, C. H. & Webb, D. F. (eds.), Comparative Magnetic Minima:

Characterizing Quiet Times in the Sun and Stars (IAU Symposium No. 286) 112
May, B., Moore, P. & Lintott, C., The Cosmic Tourist 101
Mestel, L., Stellar Magnetism, Second Edition 194

Mizon, R., Stargazer’s AIMAanac 2014 .........c.oeoiiiiiiiiiiiiiiiiie e 373

Moore, P. & Lawrence, P., The New Astronomy Guide: Stargazing in the Digital Age 53
Moore, P. & Mason, J. (eds.), Patrick Moore’s Yearbook of Astronomy 2013 102
Munns, D. P. D., A Single Sky:

How an International Community Forged the Science of Radio Astronomy — .............ccccccceeienncn.. 231
Nath, B. B., The Story of Helium and the Birth of Astrophysics 109
North, G., Observing the Solar System: The Modern Astronomer’s Guide 199
Novello, M. & Perez Bergliaffa, S. E. (eds.), Cosmology and Gravitation 193
Ostriker, J. P. & Mitton, S., Heart of Darkness: Unravelling the Mysteries of the Invisible Universe .. 361
Perez Bergliaffa, S. E., Novello, M. & Ruffini, R. (eds.),

The Sun, the Stars, the Universe and General Relativity —.................ccoovvvvviiiiiiiiiiiiiiieiiiiiiieeenn, 49
Phelan, D. (ed.), Cold War Space Sleuths: The Untold Secrets of the Soviet Space Program — ............ 305
Pogorelev, N., Font, J. A., Audit, E. & Zank, G. P. (eds.),

Numerical Modeling of Space Plasma Flows: ASTRONUM=20II ............ccovveiiininniiniiiiinninnnnn. 51

Rimmele, T. R. et al (eds.), The Second ATST-EAST Meeting:
Magnetic Fields from the Photosphere to the COrona ............ccccccceeiiiiiiiiiiiiiiieeiiiiiiiiieeeiiiiieeannn 240
Roming, P.W. A., Kawai, N. & Pian, E. (eds.), The Deaths of Massive Stars:

Supernovae and Gamma-ray Bursts (IAU Symposium No. 279) 195
Royal Observatory, Greenwich (collated), Astronomy Photographer of the Year . 236
Russo, K., Total Addiction: The Life of an Eclipse Chaser 104
Schilling, G. & Lindberg Christensen, L., Europe to the Stars —...........ccooueeeeeeeeeeuiiniiiiiiiiienenns 184
Segré, G., Ordinary Geniuses: Max Delbriick, George Gamow

and the Origins of Genomics and Big Bang Cosmology 187
Seedhouse, E., Interplanetary Outpost 46
Sellers, D., In Search of William Gascoigne, Seventeenth Century Astronomer 299

Shibahashi, H., Takata, M. & Lynas-Gray, A. E. (eds.),
Progress in Solar/Stellar Physics with Helio- and Asteroseismology .........cceeeveeveiesesesesenesenenenenaenns 241
Slotkin, A. L., Doing the Impossible:

George E. Mueller and the Management of NASA’s Human Spaceflight Program 307
Soffel, M. & Langhans, R., Space—Time Reference Systems 114
Sterken, C., Scientific Writing for Young Astronomers 295
Steele, J. M., Ancient Astronomical Observations and the Study of the Moon’s Motion 46
Stockli, A. & Muller, R., Fritzz Zwicky: An Extraordinary Astrophysicist 44
Tuttle, R. J., The Fourth Source: Effects of Natural Nuclear Reactors —..............cccccueeeeeeniuaenenannn. 52
van Altena, W. F. (ed.), Astrometry for Astrophysics: Methods, Models, and Applications — ................ 304
Waller, W. H., The Milky Way: An Insider’s Guide 363
Watson, F., Star-Craving Mad: Tales from a Travelling Astronomer 372
Way, M. J. & Hunter, D. (eds.), Origins of the Expanding Universe: I9I2—I1932  .........euuuevererererenen. 365

December 2013Index.indd 7 05/11/2013 08:08



viii The Observatory

Way, M. J., Scargle, J. D., Ali, K. M. & Srivastava, A. N. (eds.),

Advances in Machine Learning and Data Mining for ASTronomy ..........coeeeueeeiuuiiiiiiiiieeeneeenennns 115
Webb, S., New Eyes 07 the UNIVEISe .........oeueuiiiiiiiieiiieeeiieeeeteeeeseeeeeseeeeessssssesesesesesesenessnanenannnn. 107
Wiklind, T., Mobasher, B. & Bromm, V. (eds.), The First Galaxies:

Theoretical Predictions and Observational CIUES ............uuueuuuuuuuuuuuiiuiiiiiiineineieineneieeneeeeeeenernnns 367
WilKInson, J., New EYes 07 the SUM  ......ouuieuiueieneiiiiiieieieeeeeeeeeeeeeeseaeaeaeeeeeaeaeaeaeaeeaeaaeaaeeaeenanennas 48
Yeomans, D. K., Near-Earth Objects: Finding Them Before They Find Us .........ccveveuiuiiiniininennnnn. 237
Zhang, C., Belloni, T., Méndez, M. & Zhang, S. (eds.), Feeding Compact Objects:

Accretion on All Scales (LAU Symposiuim NO. 200)  ....ceuuveeiiiiiiiiiiiiiiiiiiiieiieieiereeeeeeeeen e ans 370
Other books received:

Lavenda, B., A New Perspective on Relativity: An Odyssey in Non-Euclidean Geometries —........... 116

Sekii, T., Watanabe, T. & Sakurai, T. (eds.), Hinode-3: The 3rd Hinode Science Meeting .............. 200

Siparov, S., Introduction to the Anisotropic GeomerrodynamMICs ...........ceeeeeeeeeeeseeeesreeeeaeeenennennnn 116

December 2013Index.indd 8 05/11/2013 08:08



THE OBSERVATORY

Founded in 1877 by SirWilliam Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877—2014

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P.T. O’Brien 1997-2000
P. A. Sweet 19531957 S.J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 134
2014

December 2014 Index.indd 1

03/11/2014 16:23



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Abdelhafez, N. 339
Achilleos, N. 293
Alsaeed, N. 339
Argyle, RW. it 287,374
Barlow, M. ..o 163
Berdnikov, L. N. .. 206
Betts, J. 99
Biller, B. 381
Binney, J. ..... 44
Bond, P. 41, 227
Bonneau, D. ......oooiiiiini 267
Burchell, M. J. i 243
Caballero, J. A, cooviiiiiiiiiiiiiieiee 273, 348
Chapman, A. 158
Coles, P. . 292
Cortés-Contreras, M. ......coooevveiininnnns 348
Cowley, S.

Crawford, I.

Cruise, A.

Dambis, A. K.
Davis, R. J.

Donaldson Hanna, K. ........................ 308
Dunlop, S. ooviiiii 224, 294
Fossey, S.

Foulger, G.

Francis, C. .

TFraser, G, ooevvivviniiiiiie 149
Fraser, H. ..., 164
Gili, R. 267

Glasse, A.
Glesener, L.
Gough, D.
Graham,J. ...
Griffin, R.E. M. .........
Griffin, R F. ...........
Grindrod, P.
Guessoum, N.

85, 234

Hannah, I. ..................... 102
Heavens, A. . 149, 220
Heck, A, v 288
Helbig, P. coooveeeeiieieeeeeeeeeeeeeeeeen 35, 76, 138
146, 150, 214, 217, 301, 370, 3765 377

Hilditch, R.W. o 369
Holme, R. ..... .. I6I
Howarth, I. D. .. . 232
Hughes, D.W. ..o 41, 78,
227, 289, 296, 298, 299, 380

Ingram, A. oo 104
Jackson, J.  coociiiiiiiii 166
James, P. ... 210
Jones, D. H. P. " 81
Joy, K. ooiiie . 50
Kay, J. 89
Kennedy, K. ... 290
Kent, B. oo 153

December 2014 Index.indd 2

Kewley, L. oo
Kniaznev, A. Yu. .
Koechlin, L. oo
Kravtsov, V. V.

Lawrence, A. oooviiiniiiiiie e 231
Leatherbarrow, W. ...ccocoiiiiiiiiiniiinn, 381
Li, B. . 52
Longair, M. ..o 213
Massolt, LW, i 231
Matsuura, M. ..o 385
McKim, R.

McNally, D.

Mitton, S.

Montes, D.

Napier, W. 222
Nicholl, M. 106
Nussbaumer, 1. 216
O’Connor, T. 4
Olsen, N. .. 305
Osmaston, M. F. ..., 33
Page, C.

Peacock, J. A.

Penny, A. J.

Phillipps, S.

Prieur, J.-L.

Prsa, A, oo

Rivet, J-P. oo 267
Robson, E. 1. ....ooiiiiiiiiiins 3
Sarkar, S. . 95
Schwartz, S. .o 300
Sefako, R.

Sims, M.

Smith, G. H. ... 195
Smith, R. C. ... RS 77 4
Southwood, D. 1
Sterken, C. 223
Stickland, D. J. 40, 47, 80, 90, 388
Swinbank, M. ... 93
Tatum, J. B. ... 82, 83, 229
Tolstoy, E. ...... 97
Trimble,V. ............... 37, 385 455 139, 146, 220,

221, 233, 235, 291, 300, 3725 3745 386, 387

Vakili, F.
van Dishoeck, E.
van der Sluijs, M.

Walker, E.N. oo 228
Watson, A A, oo 42
Watson, F. 88
White, R. ... ss
Wilkins, D. R. 47
Williams, D. A. 148
Williams, P. M. 144
Willis, A. J. 39
Zarnecki, J.  cooviiiiiiiiiii 295, 379

03/11/2014 16:23



Index to Volume 134 iii

SUBJECT INDEX

Astrometry:
Comment on a test for Lutz—Kelker bias in pulsar parallax measurements (C. Francis) ........ 366
Astronomy Policy:

The ASTRONET science vision and infrastructure roadmap (E. I. Robson) 3

The STFC roadshow — ‘Seeing the Universe in all its light’ (T. O’Connor) 4
Black Holes:

Understanding X-ray reflection as a probe of accreting black holes (D. R. Wilkins)  .............. 47
Clocks:

The Royal Astronomical Society’s Harrison-clock project (J. Betts)  ....cccoovvvviiiiviiiiiereeirennnnnns 99
Comets:

Cometary delivery of volatiles to the Moon: what can we learn in the laboratory?

(ML BUTCREIL) i e et e e e e et e e e e e et e e e e e aaata e e e e eassnnaaeeesnnnaeeessnnnnaeaaes 243

Correspondence:

An important experiment; reply to Phillip Helbig (M. F. Osmaston) 33

Reply to Mr. Osmaston concerning the nature of the redshift (P. Helbig) 76

A classic problem concluded (P. Helbig) 138

Revisiting the colour of Saturn as perceived in antiquity (P. James & M. van der Sluijs) ....... 210

Comment on a test for Lutz—Kelker bias in pulsar parallax measurements (C. Francis) . . 366

Where is Fred Hoyle’s ‘Pale Blue Dot’ prediction of 1948? (S. Mitton)  ......ccccevvvniniininennnn. 367

On a compilation error and some unjustified criticisms (R. W. Hilditch) — .....cccccceeviiiiiiieennnn. 369
Cosmic Microwave Background:

Planck results and Jodrell Bank University of Manchester's contribution (R. J. Davis) ........... 237
Cosmology:

Numerical simulations for theories of dark energy (B. Li) ..ooooviiiiiiiiiiiiiiiiiiiiceeeeeees 52

Planck results and Jodrell Bank University of Manchester’s contribution (R. J. Davis)  ......... 237
Dark Energy:

Numerical simulations for theories of dark energy (B. Li) . .oooviviiiiiiiiiiiiiiiiiee e 52
Exoplanets:

The GEMINI Planet Imager: early science results (J. Graham)  ......ccccoevviiiiiiiiiiiiiiiiiiiiieenennnn. 241
Galaxies:

Galaxies under the cosmic microscope: resolving the dynamics, star formation, and chemistry of

high-redshift galaxies (M. Swinbank) 93

Galactic palaeontology (E. Tolstoy)
Galaxy evolution in 3D (L. Kewley)

Geophysics:
Building the dynamic crust of Iceland by rifting and volcanism (R.White)  .......cccceeeeerennnenns 55
Seismic evidence for shallow gas-escape features associated with a retreating gas-hydrate zone
offshore West Svalbard (S. Sarkar) ..o.oeeoeiiiiiiie s 95
Characterization and implications of intradecadal variations in length of day (R. Holme) ... 161
Field trips of the mind: modern and historical earthquakes and the legacy of
Professor N. N. Ambraseys (J. JACKSON)  ....coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieteeeeeeeeeeeee e 166

Exploring the Earth's magnetic field using satellites — from Orszed to Swarm (N. Olsen) ....... 305
Gravity:

A classic problem concluded (P. Helbig)  ..cooiiiiiiiiiiiiiiiiiiiiiiii e 138
Halley Lecture (2014):

Building stars, planets and the ingredients for life between the stars (E. van Dishoeck) .......... 9
Here and TREre ..uuuniuieiinii e e e e e 48, 92, 156, 236, 304, 390
History of Astronomy:

The Royal Astronomical Society's Harrison-clock project (J. Betts)  .ocoovevveviiiieieieiininiiinnnnnnnns 99

Bishop John Wilkins, visionary of mechanical space travel and pioneer of popular astronomy:

four hundred years on (A. Chapman)  .......ceeeviiieiiiiiiiiii e e 158

Revisiting the colour of Saturn as perceived in antiquity (P. James & M. van der Sluijs) . 210

Where is Fred Hoyle’s ‘Pale Blue Dot’ prediction of 1948? (S. Mitton)  .......cceeeuemenenennnnnnnn 367
Instruments:

The GEMINI Planet Imager: early science results (J. Graham) — .........oevvvveveviieriieieieiennininnnenn 241

PISCOz: the new speckle camera for the Nice 76-cm refractor (R. Gili ez al.) ..cccoeveeeeeeeeenennns 267

December 2014 Index.indd 3 03/11/2014 16:23



iv The Observatory

Magnetic Fields:
Saturn’s mysterious magnetism (D. SOuthwood)  ......oviiiiiiiiiiiiiiiiiiiiii e 1
Exploring the Earth’s magnetic field using satellites — from Orsted to Swarm (N. Olsen) ...... 305
Moon:
Unravelling the temporal history of the Moon (K. JOy)  tieivviiiiiiiiiiiiiiiiiiiieiieiiiiiieeiieiieieieieienen 50
Cometary delivery of volatiles to the Moon: what can we learn in the laboratory?
(ML BUTCREIL) oot e e e a e eae 243
Measuring Apollo samples under a simulated lunar environment (K. Donaldson Hanna) .... 308
Nebulae:
Detection of a noble-gas molecule in the Crab Nebula (M. Barlow)  .....ccccviviiiiiiiiiiiinnenenes 163
Notes from Observatories:
The ‘possible Cepheids’ DO Ori and VY CMi are RR Lyrae variables (L. Berdnikov ez al.) .... 206
Obituaries:
George Howard Herbig (1920 — 2013) (D. McNally) 90
Dimitri Mihalas (1939 — 2013) (D. J. Stickland) 92
Paul René Gilles Couteau (1923 — 2014) (R.WLAIgyle)  coovivniniiiiiiiiiiiiiiiiii e 389
Observatories:
Preliminary search for astronomical observatory sites in the MENA Region
(N. Guessoum, N. Alsaced & N. Abdelhafez)  ....oooviiiiiiiiiiiiii e 339
Photometry:
The sensitivity of ANS colours of G dwarfs to stellar activity (G. H. Smith)  ......ccccvvvvveinnnns 195
The ‘possible Cepheids’ DO Ori and VY CMi are RR Lyrae variables (L. Berdnikov ez al.) ... 206
Planets:
Icy collisions: the art of planet building beyond the snow line (H. Fraser)  .......cccccceeeiinnnini. 164
Pulsars:
Comment on a test for Lutz—Kelker bias in pulsar parallax measurements (C. Francis) ......... 366
Redshifts:
An important experiment: reply to Phillip Helbig (M. F. OSmaston)  ....ccccccceeeviveeviveeenineennne 33
Reply to Mr. Osmaston concerning the nature of the redshift (P. Helbig) .....ccccovvvveeriiieeennnes 76
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2013 May 10 1
2013 July 3 NAM) 3
2013 October 11 49
2013 November 8 93
2013 December 13 99
2014 January 10 157
2014 February 14 165
2014 March 14 305
20I4 ADPTIL IT i ettt e 237
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal 2013 (Astronomy): Professor R. Blandford ......ccccoooveiiininiiinniiinineens 4
Gold Medal 2014 (Astronomy): Professor C. Frenk 157
Gold Medal 2013 (Geophysics): Professor C. Chapman 49
Gold Medal 2014 (Geophysics): Professor J. Zarnecki 158

Chapman Medal 2013: Professor S. Milan
Chapman Medal 2014: Professor L. Harra
Eddington Medal 2013: Professor J. Binney
Eddington Medal 2014: Professor A. King
Fowler Award 2014 (Astronomy): Dr. J. Dunkley
Fowler Award 2013 (Geophysics): Dr. I. Hannah
Fowler Award 2014 (Geophysics): Dr. A. Copley
Price Medal 2013: Professor K. Whaler
Price Medal 2014: Professor S. Stein
Herschel Medal 2013: Professor M. Kramer
Herschel Medal 2014: Professor R. Genzel
Jackson-Gwilt Medal 2013: Professor V. Dhillon
Jackson-Gwilt Medal 2014: TProfessor G. Fraser
Group Achievement Award 2013 (Astronomy): SAURON team .. .
Group Achievement Award 2014 (Astronomy): Herschel-SPIRE consortium ................... 157

December 2014 Index.indd 4 03/11/2014 16:23



Index to Volume 134 v

Group Achievement Award 2013 (Geophysics): UK MHD consortium — .......cccovvvniinnenen 77

Group Achievement Award 2014 (Geophysics): Cassini magnetometer team  ............eenens 157

Patrick Moore Medal 2013: Dr. Bernie Tedd  cooooiiiiniiiiii e 8

Patrick Moore Medal 2014: Hayley Flood . 157

Service to Astronomy 2013: Professor M. Hapgood — .....ccoouiviiiiiiiiiiiiiiii e 8

Service to Astronomy 2014: Professor M. Lester 157

Winton Capital Award 2013 (Astronomy): Dr. B. Li . 6

Winton Capital Award 2014 (Astronomy): Dr. B. ]oach1m1 157

Winton Capital Award 2013 (Geophysics): Dr. K. Joy 50

Winton Capital Award 2014 (Geophysics): Dr. C. Davies 157

Keith Runcorn Prize 2013: Professor S. Sarkar 95

Michael Penston Prize 2013: Dr. A. Ingram 104
Royal Astronomical Society, Honorary Fellowships:

Professor G. Miley 9

Professor A. Omont 157

Professor R. Humphreys 157

Professor J. Friedman 157

Professor R. Jain 157
Presidential Address (D. Southwood) 1

Satellites:
Planck results and Jodrell Bank University of Manchester’s contribution (R. J. Davis)  ......... 237
Exploring the Earth’s magnetic field using satellites — from Orsted to Swarm (N. Olsen)  ..... 305
Site testing:
Preliminary search for astronomical observatory sites in the MENA Region
(N. Guessoum, N. Alsaced & N. Abdelhafez)  .....ccciiiiiiiiiiiiiieeee e 339
Solar System:
Saturn’s mysterious magnetism (D. Southwood) ...t I
Revisiting the colour of Saturn as perceived in antiquity (P. James & M. van der Sluijs) ........ 210
Selecting the landing site for the ESA 2018 ExoMars rover (P. Grindrod) ......cccvvvvvevvvevveennnnns 239
Spectroscopic Binary Orbits from Photoelectric Radial Velocities (R. F. Griffin):
Paper 234: HD 110583, HD 111224, HD 114864, and HD 118264  ......cccovvviiiiiiiiiiiiiineennans 14
Paper 235: HD 48913, HR 6853, HD 206843, and HR 8589  ......ivuiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeenes 57
Paper 236: HD 47562, HD 74089, HD 194765, HD 197952 (NN Del), HDE 353012,

AN HID 215622 1oiiiiiiiiiiiiiiiiiiiice e 109
Paper 237: UU Cnc, HD 67788, HD 79888, HD 119915, and HD 120649 172
Paper 238: HD 22521, BD +15° 1538, HR 4285, and HR 5835 245
Paper 239: HD 134169, HD 176526, 1 Aquarii, and HD 219420 316

Stars:
A physical model for quasi-periodic oscillations in X-ray binaries (A. Ingram) 104
The sensitivity of ANS colours of G dwarfs to stellar activity (G. H. Smith) ceee 195
The ‘possible Cepheids’ DO Ori and VY CMi are RR Lyrae variables (L. Berdnikov ez al.) ... 206
Stellar multiplicity in the ¢ Orionis cluster: a review (J. A. Caballero) ........ccccccceeeiiniiniinnn. 273
Unprecedented accuracy in the fundamental parameters of stars from multiple
stellar SYStEmS (A. PISA)  ciiiiiiiniiiiii i ee e ee e eeeeeeeeee e e ee e e eeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeaaeaaaees 314
Stars, Cool:
Cool dwarfs in wide multiple systems — Paper 5: New astrometry of 54 wide pairs with
M dwarfs (M. Cortés-Contreras, J. A. Caballero & D. MONLES)  ...evvvrvrvvvrrrrerirerereiererenenannns 348
Star Formation:
Building stars, planets and the ingredients for life between the stars (E. van Dishoeck) ........ 9
Sun:
Electron acceleration in solar microflares and the quiet Sun (I. Hannah) 102
Studying hard X-rays from solar flares with the FOXSI rocket (L. Glesener) 168
Supernovae:
Slow-fading superluminous-supernovae: pair-instability or magnetar-driven explosions?

(MLUNICROIL) ot e bt e e et e e e e s 106

The serendipitous discovery of a Type Ia supernova in Messier 82 (S. Fossey) ...cocvvveeeeennnns 310
Thesis Abstracts:

Understanding X-ray reflection as a probe of accreting black holes (D. R.Wilkins)  ............. 47
X-Ray Astronomy:

A physical model for quasi-periodic oscillations in X-ray binaries (A. Ingram) 104

Studying hard X-rays from solar flares with the FOXSI rocket (L. Glesener) 168

December 2014 Index.indd 5 03/11/2014 16:23



vi The Observatory

REVIEW INDEX

Barnes, J., Shupla, C., Manning, J. G. & Gibbs, M. G. (eds.), Communicating Science:

A National Conference on Science Education and Public OUIreach — .........ccccceeeevereieseieieeeieienenanes 153
Bertoletti, M., Celestial Messengers: Cosmic RAYS — ......cocoeoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeee 42
Bicak, J. & Ledvinka, T. (eds.), Relativity and Gravitation: 100 Years after Einstein in Prague — ...... 376

Bicak, J. & Ledvinka, T. (eds.), General Relativity, Cosmology and Astrophysics:

Perspectives 100 Years after Einstein’s Stay in Prague 377
Bordeleau, A. G., Flags of the Night Sky .. 370
Boyd, S. L., Portrait of a Binary: The Lives of Cecilia Payne and Sergei Gaposchkin — .......c.ccc........ 374
Burrows, W. E., The Asteroid Threat: Defending Our Planet from Deadly Near-Earth Objects — ......... 298
Burton, M. G., Cui, X. & Tothill, N. F. H. (eds.), Astrophysics from Antarctica — ......cccceeeeeeeunenen. 228
Chadwick, S. & Cooper, L., Imaging the Southern SRY — .......cccccceiunimmimmmmmiiii e 88
Chambers, J. & Mitton, J., From Dust to Life: The Origin and Evolution of our Solar System . 299
Chapman, A., SIaying the DYGGOMS — ........eeeeeieieeiiiieeeieeiseseseteseseaesesaaaaeeaaaeaa e ans 41
Chavez, M., Bertone, E.,Vega, O. & De la Luz, V. (eds.), New Quests in Stellar Astrophysics 111:

A Panchromatic View of Solar-Like Stars, with and without Planets 85
Christy, L. J., Achieving the Rare: Robert E Christy’s Journey in Physics and Beyond 38
Clarke, D., Reflections on the Astronomy of Glasgow — ..........ccceeiiiiiiiiiiiiiiiiieiiiiiiiiiiiieiiiiniieeneanes 141

Dick, S. J., Discovery and Classification in Astronomy: Controversy and Consensus — ............cccc.eeun..
Dickinson, T., Hubble’s Universe; Greatest Discoveries and Latest Images —.............oeueeeeeeeeeuevevenenn..
Dietert, R. R. & Dietert, J., Science Sifting — Tools for Innovation in Science and Technology
Dollfus, A., The Great Refractor of Meudon Observatory .
Dumont, S. & Pecker, J.-C. (eds.), Mission a Berlin, Lettres a Jean III Bernouilli et a Elert Bode —

Lalandiana 11 288
Dunlop, S. & Tirion, W., Collins Planisphere .. 47
Dunlop, S. & Tirion, W., Collins 2014 Guide to the Night Sky 47
Dunlop, S. & Tirion, W., Collins 2015 Guide to the Night Sky 388
Egeland, A. & Burke, W. J., Carl Stormer: Auroral Pioneer 290

Eicher, D., Comets! Visitors from Deep Space
Einasto, J., Dark Matter and Cosmic Web Story

Encrenaz, T. & Lequeux, J., Lexploration des planétes 294
Evans, I. N. (ed.), Twenty Years of ADASS 155
Faber, S. M., van Dishoeck, E. & Kormendy, J. (eds.), Annual Review of Astronomy and

AStrophysics, VOIUIME 5T, 2013 co.veieiiiiiieeteeeie e a e a e e e e e e e 8o
Ferreira, P. G., The Perfect Theory: A Century of Geniuses and the Battle over General Relativity ... 214
Ferronsky, V. I. & Ferronsky, S. V., Formation of the Solar System: A New Theory of the

Creation and Decay of the Celestial Bodies 296
Finocchiaro, M., The Routledge Guidebook to Galileo’s Dialogue 373
Fischer, K., Relativity for Everyone: How Space—Time Bends 220
Fleisch, D. & Kregenow, J., A Student’s Guide to the Mathematics of Astronomy 82
Fleishman, G. D. & Toptygin, I. N., Cosmic Electrodynamics 300
Forbes, N. & Mahon, B., Faraday, Maxwell, and the Electromagnetic Field:

How Two Men Revolutionized Physics 213
Friedel, D. N. (ed.), Astronomical Data Analysis Software and Systems XXII 156
Gail, H.-P. & Sedlmayr, E., Physics and Chemistry of Circumstellar Dust Shells ~— .............cccceeveee. 385
Genta, G.y THe HUNIEr  ..o..oneeeeeee e eeeee e ettt e e e et e e e e e ee e e e e e ee e e e e e aaaeeeeerarn e enens 303
Gudipati, G. & Castillo-Rogez, J., The Science of Solar System Ices — ......ccccceevvvviiiiiiiiiiiiiiininnens 295
Hadfield, C., An Astronaut’s Guide to Life 01 EQrth — ....cccccceeeeeiiiiiiiiiiiiiiiiieieiececeeeeeeeeeeeeeeeeee 227
Harwit, M., In Search of the True Universe: The Tools, Shaping, and Cost of Astronomical Thought ... 217
Henchman, A., The Starry Sky WAtRin — .......oooeviiiiiiiiiiiiiiiiiiiiiiiiieea e e 287
Huber, M. C. E. et al. (eds.), Observing Photons in Space: A Guide to Experimental Space Astronomy 384
Jackson, T., The Universe: An Illustrated History of ASIrONOMY — evcveverevnieiiiiiiiiieieieieieiieeeeeeeaneanens 220
Jain, K., Tripathy, S. C., Hill, F., Leibacher, J. W. & Pevtsov, A. A. (eds.), Fifty Years of

Seismology of the Sun and Stars — .............cccooeviiiiiiiiiiiiiiiiiic i 383
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences, Volume 41, 2013 79
Joergens, V. (ed.), 50 Years of Brown DWarSS — ..cccceeeeuniieieieieieieieieieeeeeeeeeeeee e 381

December 2014 Index.indd 6 03/11/2014 16:23



Index to Volume 134 vii

Johnson, L., Sky Alert! When Satellites Fail — ............ccocoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieteteeeeeee e 146

Kawabe, R., Kuno, N. & Yamamoto, S. (eds.), New Trends in Radio Astronomy in the ALMA Era:
The 30th Anniversary of Nobeyama Radio Observatory
Kitchin, C. R., Astrophysical Techniques, 6th Edition
Koberlein, B. & Meisel, D., Astrophysics Through Computation: With Mathematica Support — ........ 81
Krisciunas, K., A Guide to Wider Horizons .
Krishaan, V., Plasmas: The First State of Martter 3
Krzesinski, J., Stachowski, G., Moskalik, P. & Bajan, K. (eds.), 18th European White Dwarf Workshop 45
Kundt, W. & Marggraf, O., Physikalische Mythen auf dem Priifstand
Kanas, N., The New Martians: A Scientific Novel — .........cccoevevevieieiemvieeeeeneieneneiennnnnns 145
Kraul, W. (transl. Maclean, C.), Astronomy forYoung and Old: A Beginner’s Guide to the Visible Sky 301

Lemons, D. S., 4 Student’s Guide t0 ENIIOPY  .oocoeveveiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 83
Leverington, D., Encyclopaedia of the History of Astronomy and Astrophysics 40
Lissauer, J. J. & de Pater, 1., Fundamental Planetary Science 293
Lowe, B. G. & Sareen, R. A., Semiconductor X-Ray Detectors 149
Luokkala, B. B., Exploring Science Through Science Fiction 222
Maciel, W. J., Astrophysics of the Interstellar Medium —.............ueueueueueuuuiuiiiiiiiiiiiienessssnsnnseeens 148
Magli, G., Architecture, Astronomy and the Sacred Landscapes in Ancient Egypt 139
Mahoney, T. J., Mercury 296
Merritt, D., Dynamics and Evolution of Galactic Nuclei ... 44
Mitton, S. (ed.), Taking the Back off the Watch: A Personal Memoir, by Thomas Gold — ................... 291
Muiller-Wodarg, I., Griffith, C. A., Lellouch, E. & Cravens, T. E. (eds.), Tizan: Interior, Surface,

Atmosphere, and Space ENVIFOMINENT  .....uuvuiuiieieiiieieiiieieeeteeeeeeeeeeeeeeteeeeeeeeaeseseseseseaeseaaaaaen e, 379
Netzer, H., The Physics and Evolution of Active Galactic Nuclet 231
Neufeld, M. J. (ed.), Spacefarers 41
North, G., Observing the Moon, 2nd EQUtION — ...........cccueiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeaeeeveaeaeserenen e an 381
Ohanian, H. C. & Ruffini, R., Gravitation and Spacetime, 3rd EQition — ..........ouuuvevereveverererenennnnns 86
O’Meara, S. J., Deep-Sky Companions: Southern Gems 89
Olson, D.W., Celestial Sleuth 144
Pallé, P. L. & Esteban, C. (eds.), ASteroseismology  .....cccceeeeeeeeeeereieieiiiieeieeeeeeeeeeeeeeeeeeseseeesesnnenes 382
Pogorelev, N.V., Audit, E. & Zank, G. P. (eds.), Numerical Modeling of Space Plasma Flows:

ASTRONUM=20I2  eooveiiiii e iieee et e ee e et ettt ettt ettt ettt bbbttt e e 87
Privett, G. & Jones, K., The Constellation Observing Atlas 225
Pugliese, G., de Koter, A. & Wijburg, M. (eds.), 370 Years of Astronomy in Utrecht 39
Pyle, R., Curiosity 378
Ray, A. & McCray, R. A., Supernova Environmental Impacts 235
Rodgers, M., Publishing and the Advancement of Science 222
Rowan-Robinson, M., Night Vision: Exploring the Infrared Universe 43
Royal Observatory, Greenwich (collated), Astronomy Photographer of the Year 2013 224
Sanders, R. H., Revealing the Heart of the Galaxy: The Milky Way and its Black Hole  ................. 146
Schulze-Makuch, D., Alien Encounter, 2nd EQition — ..........oeeeeinineenaneenennnnnnns . 375
Searjeant, D. A. ., Weird Worlds: Bizarre Bodies of the Solar System and Beyond 78
Seigar, M. S. & Treuthardt, P. (eds.), Structure and Dynamics of Disk Galaxies — .......ccccceeeeveunean. 387
Shibahashi, H. & Lynas-Gray, A. E. (eds.), Progress in Physics of the Sun and Stars:

A New Era in Helio- and Asteroseismology  ..........ueuuuuuueuensuiiiiisineeetneieieeeeeeesesesesesesesesensinnn s 234
Sjouwerman, L. J., Lang, C. C. & Ott, J. (eds.), The Galactic Center: Feeding and Feedback in a

Normal Galactic Nucleus 386
Stowe, K., An Introduction to Thermodynamics and Statistical Mechanics, 2nd Edition 231
Sun, W.-H., Xu, K. C., Scoville, N. Z. & Sanders, D. B. (eds.), Galaxy Mergers in an

EVOIUING UNIVEISE  eeeeeeeeeeeeeee e e e e e e e e e e e e et e e et e e et e e e e et ettt e et et et et et et ettt ettt e e e e e e e eeeaeeeeeeeseeeeaeeesanesennnnes 148
Tegmark, M., Our Mathematical Universe: My Quest for the Ultimate Nature of Reality — ............ 150
Thomas, D., Pasquali, A. & Ferreras, I. (eds.), The Intriguing Life of Massive Galaxies . 88
Thomson, M., Modern Particle PRYSICS — ......uuuuuuuuueuiuiiiiiiiiinesenesesessssssssssssesssssesesesaseseenssnns 149
Topper, D. R., How Einstein Created Relativity out of Physics and Astronomy — ........ccccceeeeeeeennnn.. 216

Waltham, D., Lucky Planet:Why Earth is Exceptional — and what that Means for Life in the Universe 380

December 2014 Index.indd 7 03/11/2014 16:23



viil The Observatory

Weston, M., Beating the Odds: The Life and Times of E. A. Milne 35
Wickramasinghe, N. C., 4 Journey with Fred Hoyle, 2nd Edition 37
Wilkinson, D., Science, Religion and the Search for Extraterrestrial Intelligence 77
Williams, D. A. & Viti, S., Observational Molecular Astronomy 229
Other books received:

Marov, M. Ya. & Kolesnichenko, A. V., Turbulence and Self-Organization: Modeling

ASTOPAYSICAL OBJECES v eieeeee ettt 235

Paperback releases:

Longair, M., The Cosmic Century  .......ceueeeeeeeeeeieeeeieeeeee ettt e ee e e 90

Perryman, M., The Exoplanet HandbooR — ...........cccoouuuuiiiiiiiiiiiieeeiiiiieee et e e e eeeaeans 235

December 2014 Index.indd 8 03/11/2014 16:23



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877—2015

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 18851887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 195I-1952 P. T. O’Brien 1997—2000
P. A. Sweet 1953-1957 S. J. Fossey 1998—
R. H. Garstang 1953—1960

VOLUME 135
2015

OBS Index 2015 Remade 2021.indd 1

15/02/2021 12:01



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Alvarez, J.V. .
Argyle, R. .....

Barstow, J. ....
Barstow, M.
Batten, A. .....
Bell, S. ...
Bicak, J. ..
Bond, P. .... 155,227
Burkert, A, ooeeeeeeei 56

Calzada-Diaz, A. ...ooooeiiiiiiiiiiieeeeeie, 187
Carrasco, V. M. S.
Carter, D. .....
Chapman, A.

Chapman, S. ......cccoooiiiiiiiiiiiiicneiis 121
Chapman-Rietschi, P. .
Co0ke, C. v 151
Copley, A. ..........
Copperwheat, C.

Corbally, C. ........
Cowley, S. ooiiiiiiiiiiiiiiieieeee 49

Davies, C. cooviiiieiiieeeeeec s
Dougherty, M.
Dunkley, J. ...
Dunlop, J. ....
Dunlop, S. . 153, 224, 353

EISton, J. coveeeeeeieiiieee e 176
Emery, J. e 251

Feeney, S. oo 3
Foulger, G. ..ovviiiiieiieeseee e 163

Gomez, J. M. ooiiiiiiiiieeeeee e 220
Gough, D. ....
Gough, M.
Gray, N. .......
Griffin, M.
Griffin, R. E. M. . 105, 168, 225, 348
Griffin, R. F. ... 7, 15, 71, 122, 193, 265, 321, 357

Halliday, A. ..
Harker, G. ....
Hauck, N. ....
Heavens, A.
Helbig, P. .....
Holten, D. .
Hough, J. ..
Howarth, I. D. .
Howarth, J. ......
Hughes, D.W. .

43, 47, 106, 107, 109,
148, 162, 343, 344> 345> 346

OBS Index 2015 Remade 2021.indd 2

James, N. ......ccceeeees
Jeffrey, C. S.
Joachimi, B. ..............

Kirk, D. ...ooovvveenn.

Leatherbarrow, W. .....

Lerche,I. .................

Martin, P. ...

Massey, R. .

Masters, K. ..............

McKim, R. ............... . 162, 229, 355
Miller, S. ... 309
Milone, E. ................ 142
Mitton, S. ...eeeeeeiiiiiieees 46, 100, 150, 236, 307
Nakariakov, V. ....ccooviiiiiiiiiiiiiiinn, 165
Nayyeri, H. ..............

Nissanke, S.

Penny, A. .cooevveiieennn.

Phillips, K.

Potter, C. ...ovvvenennnnne.

Quataert, E. .ooooiiiii 58

Ray, T. ..ccovviiiiiniienn.

Ridpath, I. .

Robinson, T. .............

Russell, S, oovvvieiieeeeeeeeee e 230

Siemion, A. ..coooiiiiiiii 243

Smith, G. H. ............

Stickland, D. J. .........

Tatum, J. B. cooiiiiiiiii e 166

Trimble, V. ...... 45, 48, 101, 105, 110, 149, 152, 168,
226, 228, 236, 303, 343, 346, 350, 352, 356

van Dokkum, P. ........

van Leeuwen, F. ....... 155

Vaquero, J. M. coooiiiiiiiiiiiiiiiiineeeee 220, 257

Walker, E. N oooiiiiiiiiiiiiieeeeeee e 160

Walker, S. A. ............

Walters, R. ...

Wheeler, H. ..............

Williams, P. M. ....ooeeeiiiiiieeeeeeeiies 109, 223

15/02/2021

12:01



Index to Volume 135 iii

SUBJECT INDEX

Black holes:
Watching a small gas cloud on its way into the central supermassive black hole
of the Milky Way (A. Burkert)
Black-hole births in real time (S. Nissanke) .

Correspondence:
On cosmogony and cosmology (A. H. Batten) ...........cccevevevereverernnennnan.
Cosmology and cosmogony (P. Helbig)
The sunspot observations by Rheita in 1642 (J. M. Gomez & J. M. Vaquero) ..

Cosmic Microwave Background:

BICEP2’s B mode detection: have we seen (or jumped) the smoking gun of inflation?
(S. Feeney)
Observing the early Universe (J. Dunkley)

Cosmology:

How the Universe evolved from smooth to lumpy (E. Quataert)
On cosmogony and cosmology (A. H. Batten) ...........ccevvveeeee
Cosmology with galaxy shapes (B. Joachimi) ..

Observational predictions of generalized inflationary scenarios (J. Elliston) . 176

Cosmology and cosmogony (P. Helbig) .... 218
Galaxies:

Galaxy Zoo science results: revealing the impact of galactic bars (K. Masters) .........ccceeeveeereeennns 241

Ghostly galaxies: exploring the Universe with the Dragonfly telescope (P. van Dokkum) ............. 244
Geophysics:

Exploring the controls on earthquakes and tectonics: from the plains of India to the greatest
mountain range on Earth (A. Copley)
Powering the heat engine in Earth’s core (C. Davies)
Continental deformation and seismic hazard across the Middle East:a satellite’s view
(R. Walters)
The origin of the Earth and Moon (A. Halliday) ..

Halley Lecture (2014):

How the Universe evolved from smooth to lumpy (E. QUataert) ........ccccceeeeeeieeiiiiiiiiiieiieeeeeeeeeeeens 58
Here and There ...
History of Astronomy:

The Einstein lens and a tale of two eclipses (T. RaY) coooeveeeiiieiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 179
Micrographia on the Moon: Robert Hooke and the origins of lunar geology in 1665
(A CRAPITIAN) tetvttiiiiiiiiiiiiiiiiiiii s s e s s e e e e e e e e e e e eeeeaaeeeaaaeaaaeseeeseeeseeeeeereeeeeeeeee 191

Improving sunspot recordg: observations in 1728-1729 by J. F. Weidler
(V. M. S. Carrasco, J. V. Alvarez & J. M. Vaquero) ........ccceeeeeeeeenns

Infrared astronomy:
The Herschel-SPIRE instrument and its scientific legacy (M. Griffin) ....

Magnetosphere:
Reconnection and turbulence: thinking in pictures (S. Chapman)
Moon:
The origin of the Earth and Moon (A. Halliday) .......cccoeveeeiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 178
Constraining source localities of lunar meteorites using remote-sensing datasets
(A, CalZAA-DIAZ) .evvvviiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaeeaeeeeeeeeeeeteteeaaaaae 187
Micrographia on the Moon: Robert Hooke and the origins of lunar geology in 1665
(A. Chapman) ..
Astronomy from the Moon (G. Harker) ...

Observatories:

The Herschel-SPIRE instrument and its scientific legacy (M. Griffin) ........cccccevvvviiiiiiiiiiiiinninnnnn. 184
Plasma Astrophysics:

Vintage plasma instabilities (1. Lerche) .....coovviiiiiiiiiiiiiiiiiiiiceeeeeeeeee e 62
Relativity:

The Einstein lens and a tale of two eclipses (T RaY) «oooovvviiiiiiiiiiiiiiiiiieeceeeeeeeeeee 179

OBS Index 2015 Remade 2021.indd 3 15/02/2021 12:01



iv The Observatory

Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2014 May 9
2014 October 10
2014 November 14
2014 December 12
2015 January 9 ...
2015 February 13
2015 March 13 .
2015 April 10
2015 May 8
Royal Astronomical Society, Medallists and Prize-winners:
Gold Medal 2015 (Astronomy): Professor M. Mayor
Gold Medal 2015 (Geophysics): Professor M. Lockwood
Chapman Medal 2015: Professor A. Hood
Eddington Medal 2015: Professor R. Sunyaev
Herschel Medal 2015: Professor S. Eales
Jackson-Gwilt Medal 2015: Dr. A. Chapman
Fowler Award 2015 (Astronomy): Dr. H. Gomez
Fowler Award 2015 (Geophysics): Dr. C. Rychert
Price Medal 2015: Professor J. Brodholt
Group Achievement Award 2015 (Astronomy): e-MERLIN team .
Group Achievement Award 2015 (Geophysics): HINODE team
Patrick Moore Medal 2015: Sarah Llewellyn-Davies
Service to Astronomy 2015: Professor L. van Driel-Gesztelyi .
Winton Capital Award 2015 (Astronomy): Dr. M. Michalowski
Winton Capital Award 2015 (Geophysics): Dr. R. Morton
Michael Penston Thesis Prize 2014: Dr. G. Pettinari
Keith Runcorn Thesis Prize 2014: Dr. H. Christensen
Royal Astronomical Society, Honorary Fellowships:
Professor F. Harrison
Dr. A. Stern
Dr. A. Taira
Dr. J. Luhmann .
Royal Astronomical Society, Talks:
Presidential Address (M. A. Barstow)
RAS 200 Earth and Sky programme (R. Massey)
RAS 200 Earth and Sky programme (S. Miller)

SETIL:
Searching for extraterrestrial intelligence with the next generation of radio telescopes
(A STEITHION) trvuuineeetiiiiieeeeeeitieeeeetata e eeeeasaee e eeeessennaaeesssnnaeesssssnnnsesssssnnneesssssnnneeessssnnneeessssnnn 243
Solar System:
The origin of the Earth and Moon (A. Halliday) .......coooiiiiiiiiiiiiiiiie
Scientific highlights from the Cassini magnetometer at Saturn (M. Dougherty) .
Trojan asteroids and the evolution of the Solar System (J. Emery)
Space Missions:
Scientific highlights from the Cassini magnetometer at Saturn (M. Dougherty) .
Astronomy from the Moon (G. Harker)
25 years of the Hubble Space Telescope: scientific and cultural impact, and future legacy

(IVL AL BATSTOW) +tvtttttiiiiiiiieitieie s e s e s e e e e e e e e e e e e e e e e e e e eeaeeeeeeeeneneeeeeeeeeeeenenee 310
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin)
Paper 240: BD +59° 224, HD 9592, HD 10171, HD 11738, and v Ceti ..eevvvevvieiiaiieiieniieeiieennenn 15

Paper 241: HR 1884, HD 174103, HD 182563, and HR 8442, with a note on { Cephei ................. 71

Paper 242: HD 471, HD 3791, HD 4703, and HD 8739 .

Paper 243: HD 20577, HD 23257, HD 38232, and HD 130669 ..

Paper 244: Six Upgren stars in the North-Galactic-Pole field (U 27 Io, U 28" 12, U 29" 15,
U 28732, U 29° 56, and U 25" 40) and the bright star 4 Comae Berenices (U 26° 58),

2 NEWLY dISCOVETEA SB2 ..iiiiiiiiiiiiiiiiiiiiiiiiiii ittt e e an 265
Paper 245: HD 26083, HD 26441, HD 51001, and HD 85843 ..c.coevviiiiiiiiiiiiiiiiiiiieieeeeeee 321
Stars:
A bright giant and a giant discovered in the binary V1375 Orionis (N. Hauck & R. F. Griffin) ........ 7
The smouldering of the Herstzprung—Russell diagram (G. H. Smith) ...........cccoociiiiiiiiii, 312
Star Formation:
The cosmic history of star formation (J. DUNIOP) ceoeeeveieieiiiiiiieiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 182

OBS Index 2015 Remade 2021.indd 4 15/02/2021 12:01



Index to Volume 135 \%

Sun:
The sunspot observations by Rheita in 1642 (J. M. Gomez & J. M. Vaquero) ........ccccceeeveeeeeeennns 220
Improving sunspot records: observations in 1728-1729 by J. F. Weidler
(V. M. S. Carrasco, J. V. Alvarez & J. M. VAQUETO) ......oveveveveeeieeeeeeeeeeeeseseeeeseseeeseesseseeseeenans 257
Telescopes:
The Herschel-SPIRE instrument and its scientific legacy (M. Griffin) ........ccccoeeveviiiiiiiiniinnnnnnn. 184
Ghostly galaxies: exploring the Universe with the Dragonfly telescope (P. van Dokkum) ............. 244
25 years of the Hubble Space Télescope: scientific and cultural impact, and future legacy
(IVL AU BATSTOW) wtttttttitiiiiiiettieatieii s e s e e e e e e e e e e e e e e e aeeeaeeaeaeeeaeneeenaeeeeaeees 310
Thesis Abstracts:
X-Ray observations of the outskirts of galaxy clusters (Stephen Alexander Walker) ...................... 51

X-ray astronomy:
X-Ray observations of the outskirts of galaxy clusters (Stephen Alexander Walker) ...................... 51

OBS Index 2015 Remade 2021.indd 5 15/02/2021 12:01



vi The Observatory

REVIEW INDEX

Aldana y Villalobos, G. & Barnhart, E. L., Archaeoastronomy and the Maya .
Al Nath, Les Constellations des Potins d’Uranie
Ashtekar, A. & Petkov, V. (eds.), Springer Handbook of Spacetime ...............cuuuuuuueueuuuuveuevevuuneunnenannns

Bailyn, C. D., What Does a Black Hole L0OR LiRe? .........c.cccceeeeiiiiiiiiiiiiiiiiiiiiieiiieieeeeeeeeeeeeeeeeeeeeeeeee 230
Bassan, M., Advanced Interferometers and the Search for Gravitational Waves ..
Belly Joy MArs 3-D oot
Benson, M., Cosmigraphics: Picturing Space Through Time
Boffin, H. M. J., Carraro, G. & Beccari, G. (eds.), Ecology of Blue Straggler Stars .............ccccccc.o....
Buonanno, R., The Stars of Galileo Galilei and the Universal Knowledge of Athanasius Kircher
Bychkov, V. L., Golubkov, G. V. & Nikitin, A. I. (eds.), The Atmosphere and Ionosphere ...................

Cattermole, P., Introducing the Planets and Their Moons
Chen, J. L., How to Find the Apollo Landing Sites
Choudhuri, A. R., Nature’s Third Cycle: A Story of Sunspots
Chapman, A., Mary Somerville and the World of Science ..
Chattopadhyay, A. K. & Chattopadhyay, T., Statistical Methods for Astronomical Data Analym ........ 304
Cockell, C. S., The Meaning of Liberty Beyond Earth
Cottam, S. & Orchiston, W., Eclipses, Transits, and Comets of the Nineteenth Century ..
Creech-Eakman, M. J., Guzik, J. A. & Stencel, R. E. (eds.),

Resolving the Future of Astronomy with Long-Baseline Interferomerry ............ccccccceveveiiiiiiiiininnnennnnn. 233
Deffayet, C. et al. (eds.), Post-Planck CoSMOIOZY ........ccceeeeieiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 302
Esposito, L. W., Planetary Rings: a Post-EqQUINox VIt ...........c.uuuuueuiuiuieimiuieiiiiiiiieiiieieienieeeeeeenenenenens 106
Evans, R., The Cosmic Microwave Background: How It Changed Our Understanding

OF THE UNTUVEYSE ..t e e e s e e e e e s e e e e e e e e e aeaeseaeaeaeaaaeeaaaeaaaeaaaaeaeeaeeeeeeeeeeeeeeeeeees 237
Eversberg, T. & Vollmann, K., Spectroscopic Instrumentation:

Fundamentals and Guidelines for ASIrONOMELS .......cccceeiieiiiiieiiiiiiieeieeee e 351

Faber, S. M., van Dishoeck, E. & Kormendy, J. (eds.), Annual Review of

Astronomy and Astrophysics, VOIUME §2y 2014 ....uuuuuuuuueueuuieiiiiiiiiiisess s ae s e s e eenenenenanens 102
Finlay, W. H., Concise Catalog of Deep-Sky Objects, 2nd EQItion ................ccceeveviiiiiiiiiieiiiiiiinineennannns 158
Fontani, M., Costa, M. & Orna, M. V.,The Lost Elements: The Periodic Table’s Shadow Side .............. 152

Ghisellini, G., Radiative Processes in High Energy Astrophysics
Gingerich, O., God’s Planet
Goldschmidt, P., The Falling Sky
Golub, L. & Pasachoff, J., Nearest Star: The Surprising Science of Our Sun, 2nd Edition ...................... 41
Grady, M., Pratesi, G., & Moggi Cecchi, V., Atlas of Meteorites
Griffiths, M., Choosing and Using Astronomical Filters

Halpern, P., Einstein’s Dice and Schrodinger’s Cat: How Two Great Minds Battled

Quantum Randomness to Create a Unified Theory of PRYSICS «.......uuuuuuuuuuuueruuuueeiiiiiisesisanesesenenenenenens 356
Hearnshaw, J. & Gilmore, A., Mt John: The First 50 Years
Heller, M., Philosophy of Chance
Hockey, T. et al. (eds.), Biographical Encyclopaedia of Astronomers, 2nd Edition .
Hu, Q. & Zank, G. P. (eds.), Outstanding Problems in Heliophysics:

From Coronal Heating to the Edge of the Heliosphere
Hubeny, I. & Mihalas, D., Theory of Stellar Atmospheres
Huebner, W. F. & Barfield, W. D., OPacity «.cccceeeeeeeeeiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
Hughes, S., Catchers of the Light: The Forgotten Lives of the Men and Women

Who First Photographed the HEQUENS ..........uuuuueuuueueueuiiiiiiiiiiiiiiiiiissssss s s sssesssesesesesesesesanens 43

1li¢, S., The Large Scale Structures
Impey, C., Beyond: Our Future in Space ...

170

Todice, E. & Corsini, E. M. (eds.), Multi-Spin Galaxies 169
Israelian, G. & May, B. (eds.), Starmus: 50 Years of Man in Space 156
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUINE 2, 2014 «coeevveeeiiiiiiiiiiiieieeeeee e e n e neaen e 163
Jones, M. H., Lambourne, R. J. A. & Serjeant, S. (eds.),

An Introduction to Galaxies and Cosmology, 21d EQULION .........cceeeeeieieieieeeieieieeeeaeseseneaeseneneeaaeaaaanees 234

OBS Index 2015 Remade 2021.indd 6 15/02/2021 12:01



Index to Volume 135 vii

Kanas, N., The Protos Mandate
Klein, U. & Fletcher, A., Galactic and Intergalactic Magnetic Fields
Kragh, H., Masters of the Universe .............c.ccouiiiiiiiiiiiiiiiiiiiiiiiiteieieeeteteteeeeeeeeeeeeeeseesseeasesesensnannnnnes

Kragh, H. S. & Overduin, J. M., The Weight of the Vacuum: A Scientific History of Dark Energy . 100
Kuznetsov, V. (ed.), The Coronas-F Space Mission: Key Results for Solar Terrestrial Physics ................. 165

109

Landi Degl’Innocenti, E., Aromic Spectroscopy and Radiative Processes 166
Launius, R. D. & DeVorkin, D. (eds.), Hubble’s Legacy
Lee, H.-W., Kang, Y. W. & Leung, K.-C. (eds.), The Tenth Pacific Rim Conference

on Stellar Astrophysics

Lequeux, J., Hippolyte Fizeau: Physicien de la lumiére .

Lequeux, J. & Encrenaz, T., A la rencontre des cométes: de Halley @ Rosetta ................cccocvveveeeeiunnnn. 353
Lorenz, R. D. & Zimbelan, J. R., Dune Worlds: How Windblown Sand Shapes Planetary Landscapes ... 162
Lunan, D., Incoming Asteroid! What Could We Do AbOUE It? ........cccouuueeieeiiiiiieeeiiiiiiee e eeeains 109
Magini, L., Stars, Myths and Rituals in Etruscan ROME ..............ceuuueeeeeeuemeriiereseiesisessseneesssssesnnenanens 344
Manset, N. & Forshay, P. (eds.), Astronomical Data Analysis, Software and Systems XXIII ............... 164
Markley, F. L. & Crassidis, J. L., Fundamentals of Spacecraft Attitude Determination and Control ....... 155
Martinez-Pais, I. G., Shahbaz, T. & Velazquez, J. C. (eds.), Accretion Processes in Astrophysics ............ 48

Miglio, A., Eggenberger, P., Girardi, L. & Montalban, J. (eds.),

Asteroseismology of Stellar Populations in the Milky Way
Miroshnichenko, L., Solar Cosmic Rays: Fundamentals and Applications, 2nd Edition
Mollan, C. (ed.), William Parsons, 3rd Earl of Rosse
Moore, B., Elephants in Space: The Past, Present and Future of Life and the Universe ..
Moore, P. (translator), Sheehan, W. (ed.), Camille Flammarion’s The Planet Mars
Morison, 1., A Journey Through The Universe: Gresham Lectures on Astronomy
Morison, 1., An Amateur’s Guide to Observing and Imaging the HeQUens ..............uuueeeeveueeeveeeeuenennnens

Nabhin, P. J., Holy Sci-Fi:Where Science Fiction and Religion INIEract ............coeeeeeeeueeeeeeeunnaeeeeeeinnnnns 110
Nicolas Copernicus Foundation, Narratio Prima or First Account of the Books

on the Revolutions by Nicolas Copernicus, by Georg Joachim Rheticus
Nicolson, I., Introducing Astronomy: A Guide to the Universe

O’Leary, B. L. & Capelotti, P. J. (eds.), Archaeology and Heritage of the

Human MOVEment 110 SPACE ...........uuuuuuuuiiieieeeeeeee e e e e e e e e e e e e e e e e e e e e eeeeeeees 226
Orchiston, W., Green, D. A. & Strom, R. (eds.), New Insights from Recent Studies
in Historical Astronomy: Following in the Footsteps of E Richard Stephenson ..........cccceeeeeeeeeeeeesesenenens 345

Peratt, A. L., Physics of the Plasma Universe, 2nd Edition
Poisson, E. & Will, C. M., Gravity: Newtonian, Post-Newtonian, Relativistic
Pont, F. J., Alien Skies: Planetary Atmospheres from Earth to Exoplanets

305

Roederer, . G & Zhang, H., Dynamics of Magnetically Trapped Particles, 2nd Edition ..................c.u... 49

Saha, S. K., High-Resolution Imaging: Detectors and Applications
Saucier, C. A. P., Explore the Cosmos like Neil deGrasse Tyson ...
Scerri, E., A Tale of Seven Elements

Seedhouse, E., Tourists in Space: A Practical Guide, 2nd Edition
Sheehan, W. & Conselice, C. J., Galactic Encounters: Our Majestic and Evolving Star-System,

Jrom the Big Bang 10 Time’s ENd ................cccocciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieteteeeteeeeeeeeeeeaeeeaeee 236
Silva, F. & Campion, N. (eds.), Skyscapes: The Role and Importance of the Sky in Archaeology ........... 346
Spohn, T., Breuer, D. & Johnson, T. V. (eds.), Encyclopaedia of the Solar System, 3rd Edition ...
Spurio, M., Particles and Astrophysics: A Multi-Messenger Approach ...............ccccccccceeeiiiiiiiiiiiiiiiinnnn.
Steane, A., Faithful to Science
Stoyan, R., Atas of Great Comets

Trotta, R., The Edge of the SRY ....cocvuviiiiiiiiiiiiiiiiiiiiieteeeeeeeee s 46
Unger, R. M. & Smolin, L., The Singular Universe and the Reality of Time .............ouuueeeeeeeueeeuenennnnn. 303

Vakoch, D. A., Astrobiology, History, and Society
Van der Kruit, P. C., Jacobus Cornelius Kapteyn: Born Investigator of the Heavens .
Van Grootel, V., Green, E. M., Fontaine, G. & Charpinet, S. (eds.),

6th Conference on Hot Subdwarf Stars and Related Objects
Vidal, C., The Beginning and the End: The Meaning of Life in a Cosmological Perspective .
Vink, J. S., Very Massive Stars in the Local UNIVETSE ............uuuuueuereuuresesesereseusssssesssssssssesesenenenenenennns

OBS Index 2015 Remade 2021.indd 7 15/02/2021 12:01



viil The Observatory

von Ehrenfried, M., Stratonauts: Pioneers Venturing into the Stratosphere

Weintraub, D. A., Religions and Extraterrestrial Life: How Will We Deal With It? ...
Westfall, J. & Sheehan, W., Celestial Shadows: Eclipses, Transits and Occultations ...
Willasch, D. & Slotegraaf, A., Pearls of the Southern Sky: A Journey to Exotic Star Clusters,

Nebulae and Galaxies
Woudt, P. A. & Ribeiro, V. A. R. M. (eds.), Stella Novae: Past and Future Decades ..

Ziegler, B. L., Combes, F., Dannerbauer, H. & Verdugo, M. (eds),
Galaxies in 3D Across the Universe (LAU Symposium 309) ........ceueveeeeeueeeeeemuuueesereseessessesssesesesenenens 236

Other Books Received

Manning, J. G., Hemenway, M. K., Jensen, J. B. & Gibbs, M. G. (eds.),

Ensuring STEM Literacy: A National Conference on STEM Education and Public Outreach .......... 112
Nagendra, K. N., Stenflo, J. O., Qu, Q. & Sampoorna, M., Solar Polarization 7 .............c.cccc....... 240
Pogorelev, N. V., Audit, E. & Zank, G. P. (eds.),

Numerical Modeling of Space Plasma Flows ASTRONUM-zo013
Tomezyk, S., Zhang, J. & Bastian, T., Coronal Magnetometry

Paperback Release

Barnard, E. E., A Photographic Atlas of Selected Regions of the Milky Way

OBS Index 2015 Remade 2021.indd 8 15/02/2021 12:01



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877—2016

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 199I1-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M.W. Ovenden 1951-1952 P. T. O’Brien 1997—2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 136
2016

OBS Index 2016.indd 1

31/10/2016 10:02



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Alvarez, J.V...
Argyle, R.W. .

Badman, S. ...
Baldwin, L. ...
Barnard, E. E. .
Barstow, M. A.
Batten, A. H..
Belenkiy, A. ...
Bennett, J. .
Biller, B. ....
Blundell, K. ..
Bond, P. ...
Bouy, H.
Budding, E. .

Caballero, J. A. ...
Campante, T. ......
Carrasco, V. M. S.
Cartwright, S. .
Chapman, A. ..
Chapman-Rietschi, P. .......ccccceeeieiiiiinns
Christensen, H. ..
Clarke, D. ..........
Cooke, C. .
Cowley, S. .

da Costa, T.A. F. G.
Davies, J. ......
Dworetsky, M. .

Echagitie, E. V. .

Elvis, M.

Evans, N.W. 249
Fender, R. .ooveiiiiiiiieeiiieeeeee e 153
Ford, E. .......

Foulger, G. ...

Garrington, S. .
Gilmore, G. ..
Gomez, H. ...
Goodwin, S. . .
Gough, D. ....
Griffin, R.E. M. . 90, 140, 248, 295
Griffin, R. F. . .. 23, 64, 125, 179, 209, 276

Gupta, S. 114
Harra, L. ......

Heavens, A.

Helbig, P. .....

Howarth, I. D. .

Hoyle, G. .....

Hughes, D.W. . ... 81,92, 140, 199, 296, 298
Hurn, M. s 44
James, N. oo 95
Jeffery, C. S. oo 91

OBS Index 2016.indd 2

Jerkstrand, A. ...........
Jones, D. H. P. .
Joyce, S. vvvviiiiiiiiiiiias

Kent,B. ....cccoeeee.
Khochfar, S. .............

Latham, D. ...............
Leatherbarrow, W.
Lillo-Box, J. eeeeevernnnn
Loughney, D. ... 47

233
201, 297

McAlister, H. A, ..oooeeiiiiiiieeee, 149, 201, 238
McKim, R. .............. 455 465 465 47, 207 245, 247
Mason, B. D.
Mason, H. .............
Michatowski, M. ...
Miller, S. ......
Mitton, S.
Morton, R. ............
Mountain, M. ........

Niculescu-Duvaz, M. .......ccccceviiiiiiininnnn. 232

O’Brien, P.T. .ooeiiiiiiieeeeeeeeeeeeeiee e, 120
Osborn,W. ............ 168
Overduin, J. ...........

Page,C. ....ccooeeeens
Panagoulia, E. K.
Pooley, G. ...evveeen

Ridpath, L. .............
Rhodes, M. J. ........
Robinson, T. ..........
Rothery, D. A.
Rychert, C.

Sharpe, T. ...oovvvevennnee
Smith, R. C. .............
Spudis, P. ...eevvvniiinnnnn
Stickland, D. . .........

Tatum, J. B. ..............
Tokovinin, A. ............
Trimble, V. ... 39, 41, 145, 148, 152, 195, 200, 202,

243, 251, 2545 296

van Lo0, S. ..ooiiiiiiie s 153
Vecchio, A. ....coevveeen.
Vick, A v

Watson, F. ................
Watts, A. .ooeeeeennnn
Wickramasinghe, N. C. ...
Williams, P. M. .........
Wright, N. ......cccceees

291

31/10/2016 10:02



Index to Volume 136 iii

SUBJECT INDEX

Correspondence:

If only ... (L. Baldwin)
Roger Griffin’s effect on the Barr Effect (I. D. Howarth & M. Niculescu-Duvaz)
Celebrating Paper 250 (D.W. Latham) .....
On having orbital inclinations (A. H. Batten) .
Roger Griffin as ‘dutch uncle’ (B. D. Mason) .
A quite remarkable scientist (H. A. McAlister)
Hunting multiple stars (A. Tokovinin)
Fred Hoyle’s unpublished theory of a 12 X 10%-yr-old Solar System

(G. Hoyle & N. C. Wickramasinghe)

The heliographic latitude of the sunspot of 1676 June (V. M. S. Carrasco & J. V. Alvarez) ............ 92
Eclipses:
Historical background to the eclipse function (E. Budding & M. D. Rhodes) ..

Editorial
Exoplanets:
An ancient extra-solar system with five sub-Earth-sized planets (T. Campante) .
The STFC exoplanet science review (P. T. O’Brien)
Kepler, the architecture of exoplanet systems and implications for planet formation (E. Ford) ..... 166

Galaxies:
AGN feedback in local X-ray galaxy groups and clusters (E. K. Panagoulia) ...
Geophysics:
What defines a tectonic plate? (C. Rychert)
200 years of William Smith’s geological map (T. Sharpe) .............
Plate flexure and its implications for geological processes (A. Watts)
Gravitational Waves:
Searching for gravitational waves (A. Vecchio) ...

Here and ThEere ...covuueiiiiiiiiiiee e e e e e e et e e e e eaaneeeaes 48, 104, 156, 208, 256, 302
History of Astronomy:
Groping toward linear regression analysis: Newton’s analysis of Hipparchus’ equinox observations
(A. Belenkiy & E. V. Echagiie)

The way to the stars (Time Will Tell Theatre Group) .......ccceeveeeeeeeeeeeenns . 116

The heliographic latitude of the sunspot of 1676 June (V. M. S. Carrasco & J. V. Alvarez) ........... 292
Moon:

The new Moon: some results from recent exploration (P. Spudis) .........cccccceeeiiiiiiiiiiiiiii. 262
Obituary:

Paul S. Wesson (1949—2015) (J. OVEIAUIN) ..ceeeeeeieieieieieie e 102
Observatories:

US optical-infrared observational astronomy: challenges and opportunities (M. Mountain) ....... 261
Quasars:

The interaction between quasars and their cosmic environment (T. A. F. G. da Costa) .. ... 101

The quasar rain: the origin of the broad-line region (M. EIViS) ..........ccceeiiiiiiiiiiiiinnnn. 258

Radio Astronomy:
High-resolution radio imaging with e-MERLIN (S. Garrington) ...........ccccceveeriiiiuierieniiiiinnneens 157
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2015 October 10
2015 November 13
2015 December 11
2016 January 8 ....
2016 February 12 ...
2016 March 12 ..
2016 April 8 ...
2016 May 13 ..
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal 2016 (Astronomy): Professor J. Barrow
Gold Medal 2016 (Geophysics): Professor P. England

117

OBS Index 2016.indd 3 31/10/2016 10:02



iv The Observatory

Chapman Medal 2016: Professor P. Browning ..
Eddington Medal 2016: Professor A. Bell
Herschel Medal 2016: Professor J. Dunlop
Jackson-Gwilt Medal 2016: Professor B. Swinyard .
Fowler Award 2016 (Astronomy): Dr. A. Pontzen
Fowler Award 2016 (Geophysics): Dr. S. Badman
Price Medal 2016: Professor J. Tarduno
Group Achievement Award 2016 (Geophysics): EISCAT team
Patrick Moore Medal 2016: Mr. S. Bush
Service to Astronomy (Astronomy) 2016: Professor A. Wells ..
Service to Astronomy (Geophysics) 2016: Professor P. Styles
Winton Capital Award 2016 (Astronomy): R. Schoenrich
Winton Capital Award 2016 (Geophysics): Dr. D. Kong .
Michael Penston Thesis Prize 2015: Dr. M. Nicholl
Keith Runcorn Thesis Prize 2015: Dr. M. RaVAST ....cvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiisesesssseeeeeeas
Royal Astronomical Society, Honorary Fellowships:
Professor J. Christensen-DalsSgaard ..............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 118
Professor N. Gehrels
Professor A. Renzini ....
Royal Astronomical Society, Talks:
Presidential Address (M. A. Barstow)
RAS 200 Earth and Sky Programme: update (S. Miller) ....
Science Policy: The STFC exoplanet science review (P. T. O’Brien) ...

Solar System:

The adventures of Curiosity and William Smith on Mars — a re-imagining (S. Gupta) ............... 114
The aurorae of Jupiter and Saturn (S. Badman) ....cccoeeeeeiiiiiiiiiiiiiiiiiieeeeee 162
Fred Hoyle’s unpublished theory of a 12 X 10%-yr-old Solar System
(G. Hoyle & C.WicKramasinghe) ...........ueueuuiuiiiiiiiseneseseseseseseesseeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeees 291
Space Missions:
Exploring solar activity with the Hinode spacecraft (L. Harra) .........ccccoceeeeiiiiiiiiiiiiiiii. 118
Tim Peake, human spaceflight, and space-environments research in the UK (A. Kuh) .............. 259

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):
Paper 246: HD 74855, HD 82026, HD 107841, and HD 129560
Paper 247: HD 30410, HD 62599, HD 127742, and HD 171006
Paper 248: HD 76115, HD 149955, HD 163528 B, and HDE 239027 ...
Paper 249: HD 32662, HD 76462, HD 78141, and HD 111285
Paper 250: The Cepheid binary AW Persei (HD 30282)
Paper 251: HD 146989, HD 148068, HD 148294, and HD 148800 ........cceeevviiiiiiiiiiiiiiiiiiiinennns

Stars:
Rapid evolution in astronomy (K. Blundell) ...........uuuuiuuiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiies 62
Can supernovae solve the dust-budget crisis? (H. GOIIEZ) .....uuvuvuvurmrniiiiiiiiiiiiiiieereeeeeeeeeeeeeeens 105
Early 20th-Century visual observations of M 13 variable stars (W. Osborn & E. E. Barnard) ...... 168

An upper limit to the mass of a close companion candidate to ¢ Ori E

(J. A. Caballero, H. Bouy & J. Lillo-Box)
Roger Griffin’s effect on the Barr Effect (I. D. Howarth & M. Niculescu-Duvaz) .
Celebrating Paper 250 (D. W. Latham)
On having orbital inclinations (A. H. Batten) ...
Roger Griffin as ‘dutch uncle’ (B. D. Mason)
Hunting multiple stars (A. Tokovinin)
Diamonds in the sky: the importance of white dwarfs in modern astrophysics

(IVL. AU BATSTOW) eeeiiiiiieeeeiiiiieeeeeeataiaeeeeasann e eeeessennaeaeessnnnaeerssnnnneesensnnnseesessnnnaeeesssnnnneeesensnnn 266
Star Clusters:
The dynamics of star clusters (N WIEIGHE) ceeeieieieieieieieeeee s 164
Star Formation:
Massive stars formed in atomic-hydrogen reservoirs (M. Michalowski) .........cccccceevviiiiiiiiiiiinnnnnnn. 56
Sun:

A golden age of solar physics (H. Mason)
Can Alfvén waves power the solar wind? (R. Morton)

Exploring solar activity with the Hinode spacecraft (L. Harra) ........ccccceeeeeeieiiiiniiiiiniiiieieieeeeeeees 118

The heliographic latitude of the sunspot of 1676 June (V. M. S. Carrasco & J.V. Alvarez) ........... 292
Supernovae:

Can supernovae solve the dust-budget crisis? (H. GOIMEZ) ....uuvuvururmrmumiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeaeas 105

OBS Index 2016.indd 4 31/10/2016 10:02



Index to Volume 136 A\

Weather:

Can randomness reduce uncertainty? (H. ChIiStENSEN) .......uvevuvirurmimuiiiiiiiiiiiiiiiiiissseneeeeens 58
White Dwarfs:

Diamonds in the sky: the importance of white dwarfs in modern astrophysics

(M. A. Barstow)....

Thesis Abstracts:
The interaction between quasars and their cosmic environment (T. A. F. G. da Costa) ............... 101
AGN feedback in local X-ray galaxy groups and clusters (E. K. Panagoulia)..............ccceeeeveeennnn. 101

X-ray Astronomy:
AGN feedback in local X-ray galaxy groups and clusters (E. K. Panagoulia) .............ccceeeveenennnn. 101

OBS Index 2016.indd 5 31/10/2016 10:02



vi The Observatory

REVIEW INDEX

Abbott, B. P. (ed.), Inspiration of Astronomical Phenomena VIIIL: City of Stars ............euueeeevvvvvevevevennns 198
Ake, T. B. & Griffin, E. (eds.), Giants of Eclipse: The { Aurigae Stars and Other Binary Systems ......... 201
Alexander, R., Myths, Symbols and Legends of Solar System Bodies
Ashley, J., Astrophotography on the Go
Ashtekar, A., Berger, B. K., Isenberg, J. & MacCallum, M. (eds.),

General Relativity and Gravitation: A Centennial Perspective .............ueueeeeeeeeeeeeeueeeeueneeeeeneeneennenenenens 41

Balega, Yu. Yu., Romanyuk, I. I. & Kudryavstev, D. O. (eds.),

Physics and Evolution of Magnetic and Related STATS .........c.cocviiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeee
Balogh, A., Hudson, H., Petrovay, K. & von Steiger, R. (eds.), The Solar Activity Cycle . .
Barentine, J. C., The Lost CONSTEUATIONS ....cccceeeeeeeeeeeeeeeeeeeeieeeieeeeeeeeeeeeeeeeeeeee e e e e e e e e e ee e e e e eeeeeeeeeaeaeees
Beech, M., Alpha Centauri: Unveiling the Secrets of Our Nearest Stellar Neighbor ..
Bisney, J. & Pickering, J. L., Moonshots and Snapshots of Project Apollo .
Bisney, J. & Pickering, J. L., Spaceshots and Snapshots of Projects Mercury and Gemini .....................
Burgess, D. & Scholer, M.,

Collisionless Shocks in Space Plasmas: Structure and Accelerated Particles ...
Buscher, D. F., Practical Optical Interferometry
Butler, N., Building and Using Binoscopes
Byrne, C. J., The Moon’s Largest Craters and Basins ...

Chang, T. T. S., An Introduction to Space Plasma Complexity
Chiuderi, C. & Velli, M., Basics of Plasma Astrophysics
Clarke, C. J., Mathieu, R. D. & Reid, I. N., Dynamics of Young Star Clusters and Associations ........... 301
Clark, J., Viewing and Imaging the Solar System
Cockell, C. S., Astrobiology: Understanding Life in the Universe
Condon, J. J. & Ransom, S. M., Essential Radio Astronomy
Contopoulos, I., Gabuzda, D. & Kylafis, N. (ed.), The Formation and Disruption of Black Hole Jets .. 153
Cottam, S. & Orchiston, W., Eclipses, Transits, and Comets of the Nineteenth Century: How America’s

Perception of the Skies CRANGEA. .........cceeeeeeuuieiieiiiiee et e e ettt e e e e e e e e eeaaaeas 296
Cranford, J. L., Astrobiological INeUrOSYSIENS ............ccccvuuuiiiiiiiiiiiiiieeeiiiiiiiie et 93
Cunningham, C., Discovery of the First Asteroid Ceres: Historical Studies in Asteroid Research ............. 247
Dick, S. J. (ed.), The Impact of Discovering Life Beyond EQrth ...............ccccceeieiiiiiiiiiiiiiiiiiiiiiiininnnanans 148
Dosch, A. & Zank, G. P., Transport Processes in Space Physics and Astrophysics:

Problems ANA SOMUTIONS ...........oeieeeeuuiiee ettt e e et e e e e e ettt e e e e e eetae e e e e eean e e e eeeannnns 252
Dufour, P., Bergeron, P. & Fontaine, G. (eds.), 19th European Workshop on White Dwarfs ................... 43
Dyson, M. J., A Passion for SPACE ....cccueueeeueieeeeeieeeeeeeeeeee e 295
Evans, B., The Twenty-First Century i1 SPACE ........cceeueeeieieeeieieieieee ettt e e 88

Faber, S. M. & van Dishoeck, E. (eds.),
Annual Review of Astronomy and Astrophysics, VOIUINE 53y 20I5 .....uuuuuueuununiniiisiiesesssssseseesaeaenesanenenes 86

Gnedin, N.Y., Glover, S. C. O., Klessen, R. S. & Springel, V. (eds.),

Star Formation and Galaxy Evolution: Connecting Numerical Models to Reality .............ccccccoevevene.
Grazier, K. R. & Cass, S., Hollyweird Science: From Quantum Quirks to the Multiverse
Green, S. F. & Jones, M. H. (eds.), An Introduction to the Sun and Stars, 2nd Edition
Gutfreund, H. & Renn, J., The Road 10 RelQIIVITY ......ccceeveeeiiiiiiiiiiiiiiiieieiececeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Haardt, F. ez al. (eds.), Astrophysical Black HOIES ...............c.cccooeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieienens
Hall I11, J. A., Moons of the Solar System: from Giant Ganymede to Dainty Dactyl .
Hasinger, G., Astronomy’s Limitless FoUrney .......cccoeeeeeeeieieiiiiiiiiiiiiiiiiinaaennnns
Heacox, W. D., The Expanding Universe: A Primer on Relativistic Cosmology ..
Holl, A., Lesteven, S., Dietrich, D. & Gasperini, A. (eds.), Library and Information Services in

Astronomy VII: Open Science at the Frontiers of LiDYQriQnship ........ccceeeeeeeeeeieeeieieieieieeeieieeeeieneneaenenns 44
Iono, D., Tatematsu, K., Wootten, A. & Testi, L. (eds.),

Revolution in Astronomy with ALMA: The TRIrAYEar ..........cccuveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeees 150
Jaroszkiewicz, G., Images of Time, Mind, Science, REQUTLY ..........ccouveeeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeens 242
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUINE 435 2015 «eeeveveeiiiiiiiiiiiiiieeeeeee e e a e n e e e n e 87

OBS Index 2016.indd 6 31/10/2016 10:02



Index to Volume 136 vii

Jensen, T. J., Budget ASIrOPROTOZIAPIY ......ueeeeeeeieieeeee e e e e e e e e e e e e e eeeeeeeeees 47
Jin, S., Haghighipour, N. & Ip, W.-H. (eds.), Planetary Exploration and Science:

Recent Results and Advances
Johnson, J. A., How Do You Find an Exoplanet? ...

Kastner, J. H., Stelzer, B. & Metchev, S. (eds.), Young Stars and Planets Near the Sun .................... 200
Kerschbaum, F., Wing, R. F. & Hron, J. (eds.), Why Galaxies Care About AGB Stars III:

A Closer Look i1 SPace ANA TIME .........uuuuuuuuuuueiiiiiiiiiiiiiiiiiiiiiii e s 91
Khorram, S. ez al. (eds.), Principles of Applied Remote Sensing ...........ccceueeeeeiiiiiiiiiiiiiiiiiiiiiiiiieenannnans 299
Kolokolova, L., Hough, J. & Levasseur-Regourd, A.-C. (eds.),

Polarimetry of Stars and Planetary SYSIEMS ......ccueeeeeeeeeeeeeeeiieieiieeieeeeeeeeeeeeeee ettt 42
Laurikainen, E., Peletier, R. & Gadotti, D. (eds.), Galactic Bulges .................uuuueueeeeuueueeeueeeenenenennne 249
Lazarian, A., de Gouveia Dal Pino, E. M. & Melioli, C. (eds.), Magnetic Fields in Diffuse Media ..... 153
Lequeus, J., Frangois Arago: A 19th Century French Humanist and Pioneer in Astrophysics ................. 141

Levy, D. H., The Starlight Night
Love, D. K., Kepler and the Universe: How One Man Revolutionized Astronomy ..
Lyth, D. H., The History 0f the UNTUEISE ............ccuuuuuiiieeeieieeeieeeeeieeeeeesesesesesesesesssssessseassssseses—.. 204

Maciel, W. J., Introduction t0 Stellar STrUCTUTE .............ceeeeeeeuueeeeeeeiiieeeeeeesieeeeeeesaieeeeeresieeeeeeesennnns
Malcuit, R. J., The Twin Sister Planets Venus and Earth:Why are they so different?
Mobberley, M., It Came From Outer Space Wearing an RAF Blazer
Mobberley, M., Return to the Far Side of Planet Moore

Marov,Y. M., The Fundamentals of Modern Astrophysics
Michel, P., Demeo, F. E. & Bottke, W. (eds.), Asteroids IV

Narayanan, A. S. & Saha, S. K., Waves and Oscillations in Nature: An Introduction ................cccceeuune. 39
Newberg, H. J. & Carlin, J. L. (eds.),
Tidal Streams in the Local Group and Beyond: Observations and Implications ................cccccceeveveeenen. 302

Padmanabhan, T., Sleeping Beauties in Theoretical Physics: 26 Surprising Insights ...
Paulos, A. A., A Numerate Life
Points, S. & Kunder, A. (eds.), Fifty Years of Wide Field Studies in the Southern Hemisphere:

Resolved Stellar Populations of the Galactic Bulge and Magellanic Clouds ...............cccccccccoovviunniennnnn. 38

Qian, L. & Li, D. (eds.), Frontiers in Radio AStronomy ............ccccceeeeieieieiiieiiiiiiiiieieeeieeeeeeeeeeeeeeaeees 254

Rapp, D., Human Missions to Mars: Enabling Technologies for Exploring the Red Planet, 2nd Edition .... 207
Rothery, D. A., Planet Mercury: From Pale Pink Dot to Dynamic World
Rovelli, C., Seven Brief Lessons on Physics

Rucinski, S. M., Torres, G. & Zejda, M. (eds.), Living Together: Host Stars and Binaries .................. 152
Schneider, P., Extragalactic Astronomy and Cosmology: An Introduction, 2nd EQition ............ccceeeeeeeeennnn 98
Schrijver, C. J., Bagenal, F. & Sojka, J. J. (eds.), Heliophysics: Active Stars, their Atmospheres,

and Impacts on Planetary ENVIFONIMENES ...........uuuuuuuuuuueueiiiiiii e 251
Schultz, G., Buxner, S., Shore, L. & Barnes, J. (eds.),

Celebrating Science: Putting Education Best Practices t0 WOrk .............ceeeeeeviieiiieiiiiiiisisesesessnesenenenens
Seargeant, D. A. J., Weird Astronomical Theories of the Solar System and Beyond .
Seedhouse, E., Mars via the Moon: The Next Giant Leap
Shayler, D. J. & Harland, D. M., Enhancing Hubble’s Vision

Shevchenko, V., Rodionova, Z. & Michael, G., Lunar and Planetary Cartography in Russia .............. 201
Shore, L., Prosper, D. & White, V., The Total Skywatcher’s Manual .............ccccceeeeeeeeeeeeeseeeneeenenenenens 145
Taylor, A. R. & Rosolowsky, E. (eds.), Astronomical Data Analysis Software and Systems XXIV ........ 253

Taylor, F., Exploring the Planets: A Memoire
Tong, V. C. H. & Garcia, R. A. (eds.), Extraterrestrial Seismology
Topper, D., Einstein for Anyone: A QUick ReAd .................couuuuuiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieieieeenenenenens

Ulivi, P. & Harland, D. M.,
Robotic Exploration of the Solar System, Part 4: The Modern Era 2004—2013 ............cccccceeeeiiieienennnanan. 88

van Horn, H. M., Unlocking the Secrets of White Dwarf STATS ..........cuuueuuuuuuueuuuuieninuinisanesasesesenenannnnnnns 91
Vial, J.-C. & Engvold, O. (eds.), Solar Prominences
Vishveshwara, C. V., Universe Unveiled: The Cosmos in My Bubble Bath .
Voller, R. L., The Muleskinner and the Stars

OBS Index 2016.indd 7 31/10/2016 10:02



viil The Observatory

Wales, W., Caprain Cook’s Computer: The Life of William Wales, ER.S. (1734—1798) ....uvuuvuvvvvvrrevererannns 196
Weinberg, S., To Explain the World: The Discovery of Modern Science
Wiggins, A. W. & Wynn Sr., C. M., The Human Side of Science

Zank, G. P., Transport Processes in Space Physics and ASIropRYSiCS ........cceveeeeeeiiiiiiiiiiiiiiiiiiiiiieieeeenenens 252
Other Books Received

Beskin, V. S. ez al. (eds.), The Strongest Magnetic Fields in the Universe ...............cccccccceeeeiiiiniinnnnn. 255
Deistua, S., Allam, S., Tucker, D. & Smith J. A. (eds.), Calibration and Standardization of Missions

and Large Surveys in Astronomy and Astrophysics
Hess, P. O., Schifer, M. & Greiner, W., Pseudo-Complex General Relativity
Nagy, A. F. ez al. (eds.), Plasma Sources of Solar System Magnetospheres
Pogorelov, N. V., Audit, E. & Zank, G. P. (eds.), Numerical Modeling of Space Plasma Flows

ASTRONUM-2014
Szego, K. et al. (eds.), The Magnetodiscs and Aurorae of Giant Planets

OBS Index 2016.indd 8 31/10/2016 10:02



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2017

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G. Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 199I1-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M.W. Ovenden 1951-1952 P. T. O’Brien 1997—2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 137
2017

OBS Index 2017.indd 1

16/11/2017 07:58



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Anglada-Escudé, G. ......ooviiiiiiiiiiiiiennnnns 48
Arditti, D. . 255
Argyle, R.W. 296,322
Armitage, J. cooeeiiiiineeei e 201
Asgari, M. .... 95
Barclay, C. E. ... 216
Barstow, M. A. 133, 248
Beech, M. . . 1,288
Bell, S. ... . I92
Bond, P. . 37, 85, 252
Burton, D. A. .. 260
Cannon, R. ..... 147
Chapman, A. ... 78
Chapman-Rietschi, P. 86
Collier, J. ......... 59
Cowley, S. H. 34
Crawford, I. . 298
Davis, T, .ooovieeieiiiiieeeeeeeee e 138
Dominguez-Castro, F. .. 240
Dunlop, S. oo 33
Eckhart, A. ... 112
England, K. .. 316
Foulger, G. ... 135
Gilmore, G. .. 54
Gough, M. .. 138,263
Grey, ML E. e 23
Griffin, R. E. M. . 87, 195, 297
Griffin, R. F. . 8, 62, 83, 115, 170, 228, 273
Haran, B. ..... 23
Heavens, A. 42, 260
Helbig, P. ..... 30, 40, 91, 140, 144, 185, 187,

243, 299, 301
Heck, A, o 31
Holton, D. . 82, 84
Howarth, L. D. ..oooeiiiiiiiiiiiiiiiiiieece, 197

Hughes, D.W. . 29, 375 134 136, 189, 190,

246, 254, 257, 258, 311, 312

Jeffery, C. S. oo 194, 307
Johnston, K. .......ouviiiiiiiiiiiiiiiiiiiiiiiiiiae 208
Jones, D. H. P. .

Kent, B. .......
King, D. L.
Kong, D.
Kramer, M. ..
Kurtz, D.W. .

Lam, M. C.-Y. ... 96
Lanchester, B 156
Longair, M. .. 38

OBS Index 2017.indd 2

MacArthur, J. ........
McAlister, H. A
McCrea, I. ...
McKim, R. ...
Merrifield, M. R.
Miles,R. ...............
Miller, S. ...
Mitton, S.

Naoz, S. .cooeeereeinnnns 303
Nicholl, M. 157
Nixon, C. ....ceeennnn 259
NOWaK, J. teveiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeees 304
Parker, R. ..............

Patrick, L. R.

Peacock. J. A.

Pearce, T. D...
Phillips, K.
Pickard, R.
Pontzen, A. ...............
Pooley, G. G.
Potter, C. ...ovvvenennnnne.
Pratt, A. ool
Priest, E. R.

Ravasi, M. ......c........
Rees, M. J. .
Regoli, L. H.
Ridpath, I. ....
Robinson, T. .
Rothery, D. ..

Rushton, M. .............

Schoenrich, R. ..........

Shahzamanian, B.

Smith, G. H. ............

Stever, S. ..ooiiiiiiennl

Stickland, D. J.

Sterken, C. ...............

Taylor,J. C. .......ceel 130

Taylor, EW. ... 253

Trimble, V. ............ 355 395 885 89, 93, 139, 145,
146, 183, 186, 193, 194, 196, 242, 245, 261, 262,

300, 305, 308

Turok, N. ..o 52

Vandenbrouck, M. ....

Vaquero, J. .....coeeeeenn

Walker, R. ................ 214

Watson, F. G. .. 147, 307

Williams, P. M. ......... 306

Zajacek, M. .............. cee. 112,267

ZarneckKi, J. coueoeeiiiiiiieee e 266

16/11/2017 07:58



Index to Volume 137 iii

SUBJECT INDEX

Asteroseismology:

Asteroseismology: a new Keplerian revolution (D. W. KUrtz ) .....cccooeeiiiiiiiiiiiiiiiiiiiiiiiiees 213
Astrometry:

Gaia shows that Messier 40 is definitely not a binary star

(M. R. Merrifield, M. E. Gray & B. Haran) 23

Gaia: the 6-D Milky Way map is coming to you (G. Gilmore) ... 54
Atmospheric Physics:

Some remaining mysteries in the aurora (B. Lanchester) .........cccccccciiiiiiiiiiiiiiiiiiiiiiiniieiennnnn. 156

EISCAT _3D: the future of incoherent-scatter radars (I. McCrea) .......ccoeeeevvvevieeereeeinnnneennns 163
Cartophily:

Cigarette- and trade-card astronomy: ¢. 1900 — ¢. 2000. A journey from engaged imagination

to passive data consumption (M. BeeCh) ......ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 288
Centenaries:

Astronomical centenaries for 2018 (K. England) ......cccooviviiiiiiiiiiiiiiieieeeceeeeeeeeee e 316
Comets:

Second thoughts beyond Kepler: The equal-area rule of cometary orbits by Thomas Wright

of Durham (1711-1786) (M. BEECh) ooiviiiiiiiiiiiiiiiiiieeeeeeecee e 1
Correspondence:
Gaia shows that Messier 40 is definitely not a binary star
(M. R. Merrifield, M. E. Gray & B. Haran) ........cccocoeveviiiiiiiiiiiiineieieieie e e e e e e ee e eeeeeeeeeees 23
On the velocity of gravitational waves (C. Taylor) ........coooiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeees 130
The sunspot observations by Toaldo and Comparetti in 1779 November
(F. Dominguez-Castro & J. Vaquero) 240
Cosmology:

Universe (IN.TUIOK) oeiuuieeiiiiiiiee et e e e e et e e e e e eeae e e e eeaaneeeeeaannaeeeeennnnaaaes 52

Cosmic-shear analysis from theory to data (IM. ASZari) ........ccccvviiiiriiiiiiiieiiieieieeeeeeeerererenenns 95

Probing Einstein’s Universe and its physics — the joy of being curious (M. Kramer) ............ 10
Editorial:

Where’s Here and TREre? ............eeeeiiiiiiuiiieieiiiiiit ettt e et e e e e 100
Education:

The International Olympiad on Astronomy and Astrophysics (C. E. Barclay) ............ccceeuee. 216

Cigarette- and trade-card astronomy: ¢. 1900 — ¢. 2000. A journey from engaged imagination

to passive data consumption (M. Beech) ...t 288
Exoplanets:
Planetary orbits and interactions with debris (T. D. Pearce) 43
Proxima b and the search for terrestrial planets around the nearest red dwarfs
(G. Anglada-ESCUE) ...cooiiiiiiiiiiiiiiiiiiiiiiiieeeee s 48
Galaxies:

Genetically modified galaxies (A. Pontzen) 45
Geophysics:

Making Britain: evidence for catastrophic flooding in the English Channel (J. Collier) ......... 59

New advances in seismic imaging: can we get the most out of our data? (M. Ravasi) ............ 108

Can variations in the Earth’s orbit create stratigraphic sequences? (J. Armitage) ................... 201
Gravitational Waves:

On the velocity of gravitational waves (C. Taylor) .......cccooiiiiiiiiiiiiiiiiiiiiiiiiieereeeeereeeieeeeeeeeaa. 130
Here and There .........cccccciiiiiiiiiiiiiiiiiiic s 44, 148, 200, 264, 324
History of Astronomy:

Second thoughts beyond Kepler: The equal-area rule of cometary orbits by

Thomas Wright of Durham (1711-1786) (M. Beech) 1

Georges Lemaitre: life, science, and legacy (S. Mitton) 57

Whatever shines should be observed; astronomical prize medals (M. Vandenbrouck) ........... 210

On the introduction of the term ‘giant’ into stellar astronomy (G. H. Smith) ........ccccevvveeene 220
Instrumentation:

Investigation of alternative capacitor designs for high-sensitivity astronomical

applications (S. Stever) .... 102

OBS Index 2017.indd 3 16/11/2017 07:58



iv The Observatory

Milky Way Galaxy:
Polarimetry narrows down the possibilities for the Dusty S-cluster object (DSO/G2) in the

Galactic Centre (M. Zajacek, A. Eckhart & B. Shahzamanian) .... 112
The structure and history of the Milky Way (R. Schoenrich) 150
The origin of the Galactic field: where are the suns born? (R. Parker) ... 161
Physical manifestations of evolution, regularity, and chaos in and around our galaxy

[ SO 0] s Vo 1S3 o3 o ) USSP UPPRRRPORS 208

Obituaries:
Ann Savage (1946—2017) (R. Cannon & F. G. Watson) 147
Peter Chapman-Rietschi (1945-2017) (D. J. Stickland) 264
William (‘Bill’) Nicholson (1926—2017) (R. W. Argyle) 322
Optics:
AOLI — adaptive optics and lucky-imaging integral-field spectroscopy (D. L. King) ............ 98
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2016 October 14 45

2016 November 11 54

2016 December 9 101

2017 January 13 149

2017 February 10 157

2017 March 10 201

2017 April 7 .... 210

2017 May 12 . 265
Royal Astronomical Society, Medallists and Prize-winners:

Gold Medal 2017 (Astronomy): Professor N. Kaiser 149

Gold Medal 2017 (Geophysics): Professor Michelle Dougherty 149

Chapman Medal 2017: Dr. M. Freeman 149

Eddington Medal 2017: Professor Cathie Clarke 149

Herschel Medal 2016: Professor J. Dunlop . 101

Herschel Medal 2017: Professor S. Lilly 149

Jackson-Gwilt Medal 2017: Dr. L. Parry 149

Agnes Clerke Medal 2017: Professor C. Ruggles . 149

Annie Maunder Medal 2017: Dr. M. Kukula 149

Fowler Award 2017 (Astronomy): Dr. J. Pritchard 149

Fowler Award 2017 (Geophysics): Dr. C. Chen . 149

Price Medal 2017: Professor R. Holme 149

Group Achievement Award 2017 (Astronomy): LIGO team 149

Group Achievement Award 2017 (Geophysics): SuperDARN team .. 149

Patrick Moore Medal 2017: Mr. T. Browett 149

Service to Astronomy (A) 2017: Mr. D. Fry 150

Service to Astronomy (G) 2017: Professor R. Harrison ... 150

Winton Capital Award 2017 (Astronomy): Dr. C. Inserra 149

Winton Capital Award 2017 (Geophysics): Dr. Zhonghua Yao 149

Michael Penston Thesis Prize 2016: Dr. J. Alsing
Keith Runcorn Thesis Prize 2016: Dr. R. Mistry
Royal Astronomical Society, Honorary Fellowships:

Professor B. Soonthornthum 150
Professor M. Thompson 150
Professor Maria Zuber 150

Royal Astronomical Society, Talks:
Whatever shines should be observed; astronomical prize medals (M. Vandenbrouck) ......... 210

Presidential Address (J. Zarnecki) 266

RAS200 Earth and Sky Programme: second tranche of awards (S. Miller) .. 265
SETIL:

Prospects for SETT and the Breakthrough Listen project (M. Rees) .........evuvevvrerevevernnennnnnn. 167

Solar System:
Titan’s interaction with the Saturnian magnetosphere (L. H. Regoli)
The mysterious interior of Jupiter and NASA’s Juno mission (D. Kong)
The first regolith breccia meteorite from Mars (J. MacArthur)

Titan — the moon that thinks it’s a planet J. Zarnecki) .......ccccoeeeeeieiiiiiiiiieieieieieieieeeeeeeeeeeees 266
Space Missions:

Gaia: the 6-D Milky Way map is coming to you (G. Gilmore) ........cccccevvvviiiiiiiiiiieeieeeeeeeenenns 54

The rise of Cubesats; from educational tools to operational systems (R. Walker) ................. 214

OBS Index 2017.indd 4 16/11/2017 07:58



Index to Volume 137 v

Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):

Paper 252: HD 102687, HD 110987, HD 114604, and HD 114882 .......ccccovvvviviiiiiiirinnnnnn. 8

Paper 253: HD 142178, HD 143777, HD 145373, and HD 145933 ... 62

Paper 254: HD 155878, HD 156613, HD 159027, and HD 162054 ... 115

Paper 255: HD 143688, HD 153302, HD 153722, and HD 155026 ... 209

Paper 256: HD 147250, HD 151446, HD 151448, and HD 157540 228

Paper 257: HR 212, HD 61994, HR 6286, and HR 8972 273
Stars:

Red supergiant stars in the Local Group and beyond (L. R. Patrick) 97

On the introduction of the term ‘giant’ into stellar astronomy (G. H. Smith) ... 220
Star formation:

The origin of the Galactic field: where are the suns born? (R. Parker) ..........cccccvvvvevurnnnnn. 161

Cologne-Prague—Kiel meetings 2013—2017: From accretion to star formation in galactic

NUCLET (M. ZAJACEK) vttt e e n e a e e e e e aeaeaeeees 267

Sun:

The sunspot observations by Toaldo and Comparetti in 1779 November

(F. Dominguez-Castro & J. VAQUETO) .ocveveiiieiiieieieieieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 240

Supernovae:

Unmasking the power source in super-luminous supernovae (M. Nicholl) .........cccccccueveneee 157
Thesis Abstracts:

Planetary orbits and interactions with debris (T. D. Pearce) 43

Cosmic-shear analysis from theory to data (M. Asgari) 95

White-dwarf luminosity functions from the Pan-Starrs1 37 survey (M. C.-Y. Lam) ............ 96

Red supergiant stars in the Local Group and beyond (L. R. Patrick) . 97

AOLI — adaptive optics and lucky-imaging integral-field spectroscopy (D. L. King) ......... 98

Titan’s interaction with the Saturnian magnetosphere (L. H. Regoli) .........cvvveveveverevernnnnn. 99
White Dwarfs:

White-dwarf luminosity functions from the Pan-Starrs1 37 survey (M. C.-Y. Lam) ............ 96

OBS Index 2017.indd 5 16/11/2017 07:58



vi The Observatory

REVIEW INDEX

Armstrong, R. (ed.), Star Ark: A Living, Self-Sustaining Spaceship 298
Arthur, W., Life Through Time and Space 312
Ashley, J., Video Astronomy 01 the GO ..............oeueueeeeiueeiueemiiiiiiiieieieeeeeeeeeeteseieseaeeeeees 314
Bambi, C. (ed.), Astrophysics of Black Holes: From Fundamental Aspects to Latest Developments ...... 139
Barentine, J. C., Uncharted Constellations 28
Barrett, R., Delsanto, P. P. & Tartaglia, A., Physics: The Ultimate Adventure .. 144
Benvenuti, P. (ed.), Astronomy in Focus XXIXA: As Presented at the I[AU XXIX

General Assembly, 2015, VOIUINE 1 ........cooeviiiiiiiiiiiiii ittt 194
Bernardi, G., The Unforgotten Sisters: Female Astronomers and Scientists before Caroline Herschel ..... 78
Bignami, G. & Sommariva, A., The Future of Human Space EXploration ...............cccccueeveevevvvvennnns 133
Blandford, R., Gross, D. & Sevrin, A. (eds.), Astrophysics and Cosmology:

Proceedings of the 28th Solvay Conference 0n PRYSICS .........ccovvieiiiiiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeeenenes 88
Boffin, H. M. ]., Hussain, G., Berger, J.-P. & Schmidtobreick, L. (eds.), Astronomy at High

Angular Resolution: A Compendium of Techniques in the Visible and Near-Infrared ... 259
Burbine, T. H., Asteroids: Astronomical and Geological Bodies 189
Burgess, C. & Vis, B., Interkosmos: The Eastern Bloc’s Early Space Program . 37

Carroll, M., Picture This! Grasping the Dimensions of Time and Space
Carroll, M., Earths of Distant Suns
Cavallaro, U., Women Spacefarers ................ccccovuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiceceeiiie e
Chamcham, K., Silk, J., Barrow, J. D. & Saunders, S. (eds.), The Philosophy of Cosmology . .
Chinnici, L. (ed.), Merz Telescopes: A Global Heritage Worth Preserving ..........eeeeuueeeeeeeeuuneneeeeeunnnnns

Chromey, F. E., 7o Measure the Sky: An Introduction to Observational Astronomy, 2nd Edition ........ 310

Cockell, C. S. (ed.), Dissent, Revolution and Liberty Beyond Earth 37
Cunningham, C., Early Investigation of Ceres and the Discovery of Pallas .... 190
Davies, J. K., The Life Story of an Infrared Télescope 77
Dawson, L., The Politics and Perils of Space Exploration 251
Dicati, R., Stamping the Earth from SPAce ..............cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeees 311
D’Onofrio, M., Rampazzo, R. & Zaggia, S. (eds.), From the Realm of the Nebulae to

Populations of Galaxies: Dialogues on a Century of Research ...............ccccccccccueveiiiiiiiiiiiiiiiniennnnnnn. 185
Dorotovi¢, L., Fischer, C. E. & Temmer, M. (eds.), Ground-Based Solar

Observations in the Space Instrumentation Er@ ...............c.cccccceuiviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeseseseeennnes 25
Dumont, S. & Pecker, J.-C. (eds.), Lettres & Franz Xavier von Zach

(1792-1804) — Lalandiana III 31
Dupont-Bloch, N., Shoot the Moon: A Complete Guide to Lunar Imaging ... 255
Elkins-Tanton, L. T. & Weiss, B. P. (eds.), Planetismals: Early Differentiation and

Consequences for Planets 257
English, N., Space Telescopes: Capturing the Rays of the Electromagnetic Spectrum .. 248
Faber, S. M. & van Dishoeck, E. (eds.), Annual Review of Astronomy and Astrophysics,

VOIUINE Sy 20I6 oottt 81
Francis, C., Light After Dark I: Structures of the SRY ...........cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeesereeeeeeennnns 187
Geach, J., Galaxy: Mapping the COSMOS .............cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieteteteeeeeteeeeeeeeaeaeees 140
Gendler, R. & GaBany, R. ]., Breakthrough! 100 Astronomical Images that Changed the World ......... 83
Gingerich, O., Copernicus: A Very Short Introduction . 29
Gonzalez, W. & Parker, E. (eds.), Magnetic Reconnection: Concepts and Applications .. 34
Gott, J. R., The Cosmic Web: Mysterious Architecture of the Universe 41
Grenzebach, A., The Shadow of Black Holes: an Analytic Description . 139
Geriffiths, M., Observing Nebulae 313
Gurfil, P. & Seidelmann, P. K., Celestial Mechanics and Astrodynamics: Theory and Practice ........... 192
Harrison, C. M., Observational Constraints on the Influence of Active Galactic Nuclei

on the Evolution of Galaxies 138
Harrison, K. M., Imaging Sunlight using a Digital Spectroheliograph 254
Hirshfeld, A., Starlight Detectives: How Astronomers, Inventors, and Eccentrics

Discovered the Modern Universe 183
Hube, J., 45 Years of Heck in Professional Astronomy .. 78

OBS Index 2017.indd 6 16/11/2017 07:58



Index to Volume 137 vii

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUME 4y 2016 ooveveiiiiiiiiiiiiiiii ettt 135
Kallosh, R. & Orazi, E. (eds.), Theoretical Frontiers in Black Holes and Cosmology ... 261
Kane, G., Modern Elementary Particle Physics, 2nd Edition 304
Kato, S., Oscillations of Disks 259
Keller, W. A., Inside PixInsight 197
Kragh, H., Varying Graviry: Dirac’s Legacy in Cosmology and Geophysics 262
Krishan, V., Physics of Partially Ionized Plasmas ... 143
Kronberg, P. P., Cosmic Magnetic Fields 193
Kronk, G.W., Meyer, M. & Seargent, D. A. J., Cometography: A Catalogue of Comets,

VOIUME 6: T983—TQ03 «eeveiiiiiiiiiiiiiiiiiiiiiii ittt 258
Levenson, T., The Hunt for Vilcan ... And How Albert Einstein Destroyed a Planet,

Discovered Relativity, and Deciphered the Universe 40
Leverington, D., Observatories and Télescopes of Modern Times 185
Levin, J., Black Hole Blues and Other Songs from Outer Space 89
Lewis, G. F. & Barnes, L. A., A Fortunate Universe: Life in a Finely Tuned Cosmos ... 243
Linde, P., The Hunt for Alien Life: A Wider Perspective . 86
Longair, M., Maxwell’s Enduring Legacy: A Scientific History of the Cavendish Laboratory ............. 8o
McLeod, A., Astronomy in the Ancient World: Early and Modern Views on Celestial Events ............... 134
Mediavilla, E., Mufioz, J. A., Garzon, F. & Mahoney, T. J. (eds.), Astronomical

Applications of Gravit@tional LenSiNg .............eeeeeeuuuuieeeeeiiieae e et e e et e e e e eeaaa e e e eeeaiaeeeeeeaes 260
Mesinger, A. (ed.), Understanding the Epoch of Cosmic Reionization: Challenges and Progress . 42
Mickaelian, A., Lawrence, A. & Magakian, T. (eds.), Astronomical Surveys and Big Data ............ 87
Millard, D., Satellite: Innovarion 17 OFBDIL ............ceeeeeeeeuuieeeeeeeiieeeeeeeeieeeeeeeeieeeeeeerieeeeeeraaeaeaes 252
Miroshnichenko, A., Zharikov, S., Korcakova, D. & Wold, M. (eds.), The Bfe] Phenomenon:

FOrty Y2ars Of STUIES ... e ettt ettt et e et ettt et et et et et ettt 307
Mizon, R., Finding a Million Star Hotel: An Astro-Tourist’s Guide to Dark Sky Places ... 138
Moltenbrey, M., Dawn of Small Worlds: Dwarf Planets, Asteroids, Comets 27
Murdin, P., Rock Legends: The Asteroids and their Discoverers 136
Nahin, P. J., Time Machine Tales: The Science Fiction Adventures and Philosophical

Puuzzles 0 Time TPAUEL .......eeeeeeieieieeeeeee e e et e e et et ettt et et et et et et et e ee e e aeeereeereaeees 299
Narlikar, J. V., My Tale of Four Cities: An AUtobiography ..........ccceeeeeuieeeeeeiiiieeeeeeiiiaeeeeeeiiaeeeeeeeenn 81
Natarajan, P., Mapping the Heavens: the Radical Scientific Ideas that Reveal the Cosmos ................. 93
O’Meara, S. J., Deep-Sky Companions: The Caldwell Objects, 2nd EQition ..........cccceeeuuueeeeeeeeennaaens 263
Orchiston, W., John Tebbutt: Rebuilding and Strengthening the Foundations of

AUSTTAIIAT ASTIOTOMIY v e s e e e s e s e s e s e aeeeseaaaaeasaeaeaaaeaeaenes 296
Phaidon Editors, Universe: Exploring the Astronomical World 313
Poggiani, R., High Energy Astrophysical Techniques 305
Pyle, R., Amazing Stories of the Space Age ................ccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieen 132
Regev, O., Umurhan, O. M. & Yecko, P. A. (eds.), Modern Fluid Dynamics for

Physics and Astrophysics 260
Ritchie, G., Atmospheric Chemistry: From the Surface to the Stratosphere . 253
Royal Observatory, Greenwich (coll.), Astronomy Photographer of the Year Collection 3 .................. 33
Royal Observatory, Greenwich (coll.), Astronomy Photographer of the Year Collection 4 .................. 33
Rozelot, J.-P. & Neiner, C. (eds.), Cartography of the Sun and Stars 25
Ryden, B., Introduction to Cosmology, 2nd Edition 186
Sanders, R. H., Deconstructing Cosmology 91
Scerri, E., A Tale of Seven Scientists and a New Philosophy 196
Schilling, G., Ripples in Spacetime 300
Schwartz, J. S. J. & Milligan, T. (eds.), The Ethics of Space Exploration . 249
Seedhouse, E., SpaceX Dragon: America’s Next Generation Spacecraft 85
Shayler, D. J. & Harland, D. M., The Hubble Space Telescope: From Concept to Success ................... 38
Shevchenko, I. 1., The Lidov—Kozai Effect — Applications in Exoplanet Research and

DYRAINICAL ASTYONOMY «.eeieeeeeeeeeeeee e e e e e e e e e e e e e et e e e e e e e e e e e e e e et et et et et et et et et et et et e eeeeeeeeeeeeeeeseseaenes 303
Shonting, D. & Ezrailson, C., Chicxulub: The Impact and Tsunami:

The Story of the Largest Known Asteroid t0 Hit the EQrth .......cccceveeeieiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeees 54

Sigut, T. A. A. & Jones, C. E. (eds.), Bright Emissaries: Be Stars as Messengers of Dark-Disk Physics 194

OBS Index 2017.indd 7 16/11/2017 07:58



viil The Observatory

Skillen, I., Balcells, M. & Trager, C. (eds.), Multi-Object Spectroscopy in the Next Decade:

Big Questions, Large Surveys, and Wide Fields . 307
Sobel, D., The Glass Universe: The Hidden stzory of the Women Who Took the Measure oszars 246
Sparrow, G., 50 Astronomy Ideas You Really Need to Know 30
Stewart, 1., Calculating the Cosmos: How Mathematics Unveils the Universe . 39
Stooke, P. ]., The International Atlas of Mars Exploration: From Spirit to Curiosity ... 85
Taylor, N. R., The Sun — Shining Light on the Solar SYSTem .............uuuuueueueueueueieniniiiieiiieinininnnenes 191
Traphagen, J. W., Science, Culture, and the Search for Life on Other Worlds ... .. 195
Tremblay, P.-E., Génsicke, B. & Marsh, T. (eds.), zoth European White Dwarf Workshop .............. 308
Tyson, N. deGrasse, Strauss, M. A. & Gott, J. R., Welcome to the Universe: An Astrophysical Tour ... 84
Vallance, C., Astrochemistry: From the Big Bang to the Present DAy ..............ueueueueueueueueuereneiennennns 306
van de Weygaert, R., Shandarin, S., Saar, E. & Einasto, J. (eds.), The Zeldovich Universe:

Genesis and Growth of the COsMICWED .........cccceiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee e 146
van den Heuvel, E. P. J., The Amazing Unity of the Universe, and its Origin in the Big Bang,

20 EQUTIOM ..ttt e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeaeeee et et et et et et ettt e e e e e e aaaeraaaaes 242
Vita-Finzi, C., A History of the Solar System 136
von Ehrenfried, M., The Birth of NASA 35
Walker, M. S., Quantum Fuzz: The Strange True Makeup of Everything Around Us .. 145
Warner, B. D., 4 Practical Guide to Lightcurve Photometry and Analysis ..... . 137
Weiss, N. O. & Procter, M. R. E., Magnetoconvection ...................... . I41
Wilkinson., J., The Solar System in Close-up 26
Wuppuluri, S. & Ghirardi, G. (eds.), Space, Time and the Limits of Human Understanding . 245
Wynn-Williams, G., Surveying the Skies: How Astronomers Map the Universe .... 24

Other Books Received:
Burch, J. L. & Torbert, R. B. (eds.), Magnetospheric Multiscale ..............ccccevvviuuuunnniiininiienennnn 315

Burgess, C., Sigma 7: The Six Mercury Orbits of Walter M. Schirra, Fr. 199
Burgess, C., Faith 7: Gordon Cooper Fr., and the Final Mercury Mission ... 199
O’Sullivan, J., In the Footsteps of Columbus: European Missions to the International

SPACE STALION .ottt ettt e e e et et e e e e eaaaeeeaes 199

OBS Index 2017.indd 8 16/11/2017 07:58



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877—2018

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I3-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. ]J. Whitrow 1948-1950 A. Collier Cameron 199I-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M.W. Ovenden 1951-1952 P. T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 138
2018

OBS Index 2018.indd 1

08/11/2018 15:11



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Alghamdi, A. ..oooviiiiiiiiiiiee e, 267
Almutari, K. . . 267
Alotaibi, M. 267
Alrefay, T. .. 267
Alsaab, S. .. 267
Alshehri, F. 267
Asher, D. 227
Aujogue, K. .. 188
Bailey, Ml. .oooiiiiiiiieeeeeeeeee e 227
Barstow, M. ....ccoeiiiiiiiiiiii 257
Bell, S. ... . 329,330
Bennett, J. coouoeeiiiiiiiieee e 41
Bond, P. . 27,334
Bowler, S. oo 94
Budd, L. .. 305
Butcher, L. M. 128
Byrne, C. ........ 227
Caballero, J. A. ... 292
Campbell, S. 70
Chapman, A. 251
Chen, C. ...... 154
Chitre, S. M. 1
Cifuentes, C. 2092
Cooke, C. .. 82
Crawford, I. . 336
Davies, J. ......... 334
De Moortel, I. . 138
Dodd, R. ... 28
Dominguez-Castro, F. . . 67
Dunlop, S. cooveveieieeeieee 331
England, K. .oooooviiiiiiii 341
Finnegan, J. .cccooveviviiiiiiiiiii 227
Ford, H. .... 178
Foulger, G. ... 179
Garrett, M. A. . 172
Gibson, B. ....... 151
Gonzalez-Peinado, R. . 292
Gough, M. ......... 133
Graham Smith, F. 126
Griffin, R.E. M. . 32, 85, 312, 317, 335
Griffin, R. F. ........ 10, 59, 116, 162, 192, 299
Hadadi, A. ..o 267
Hapgood, M. coooveiiiiiiiiiiiiieeeeee 8o

Heavens, A. .. 31, 72, 130, 256
Helbig, P. ... 22,34, 70, 75, 174, 255, 305, 323,

326,327, 339
Heymans, C. ... 96

Hilditch, R. .. .. 249
Holton, D. cooeveieiieeieieeeeeee 87
Howarth, L. D. ....ccoooeeiiiiiiiee, 26, 131, 313

Hughes, D.W. . 84, 133, 176, 258, 259, 260

Inserra, C. .ooeeeeiviiieeeeeieieee e 140

OBS Index 2018.indd 2

James, N. ....oooievireniiinnnns 132
Kent, B. oo 127, 319
Lahav, O. ..ccccovvvvvinneene. 261
Lambert, D. L. 129
Lester, M. .... 38
Lynden-Bell, D. 1

Marsh, D. ..cooovevviienn.
Matthews, S.
McKim, R.
Milan, S. ...
Miller, S. ...
Mitton, S. .
Montes, D.
Mubarki, Y. ...cooeeviiiinnnnnnn.
Nezi€, R. ooiiiiiiiiiiiiiiiee 227
Nowak, J. coveveiririiiiiinn. 78
Oberg, K. c.ooovveveeeieenennn 189
O’Brien, P. ... 337
Oldham, L. J. 183
Owen, C. .. 89
Pangoulia, E. 79
Phillips, K. ... 329
Potter, C. .. 338
Pritchard, J. 142
Rushton, M. .....coovvvieeriiiiiieeeeeeiiee e 86
Smith, R. ...l .. 186
Smith, R. C. . 29
Snodgrass, C. .. 152
Stamatellos, D. 338
Stern, A. ......... . 90
Stickland, D. J. ...oevevivivininnnnn 82, 86, 314, 349
Taylor, C. ..o 245, 316
Taylor, EW. . .. 31
Thornburg, J. .. 124
Torrealba, G. A. .. 183
Trimble, V. ........ 33546, 68, 73, 745 77, 985 173,
180, 203, 254, 306, 311, 315, 322, 325
Vaquero, J. M. ...cooeeieiiiinnnn. 67
Veitch, J. .. 156
Ward-Thompson, D. .......... 250
Watson, F. .......... 177
Williams, D. A. . 8o
Williams, P. M. 72, 252, 321
Wood, R. ... .. 134
Wright, T. 44
Zajacek, M. ...cocieiiinne 87

08/11/2018 15:11



Index to Volume 138 iii

SUBJECT INDEX

Atmospheric Physics:

Historical observations of STEVE (M. Bailey ez al.) ........ccooovviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeees 227
Correspondence:

A formula for confusion (P. Helbig) .....cccviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii it 22

Early solar photographs by G. Roster (April 1893) (F. Dominguez-Castro & J. M. Vaquero) 67

On the velocity of gravitational waves (J. Thornburg) ...........cccceeeuvvevnnn. veee 124

The Big Bang: who first suggested it? (S. Campbell) .........cceeeerernns . 170
On the velocity of gravitational waves — further thoughts (C. Taylor) .... 245
Erwin Freundlich (Finlay-Freundlich) — unlucky yet very fortunate (R. Hilditch) 249
On deciding if one r.m.s. error is significantly larger than another (L. Budd) .. 305
The Big Bang: who really first suggested it? (P. Helbig) .....cocovveveveeennnns . 305
The speed of gravity in the lights of LIGO and Mercury (V. Trimble) . 306
COrTIGENAUITI ettt e e e e e e e n e e e e e aeneaeaeaenens 36
Cosmology:
Does viscosity turn inflation into the CMB and A? (D. Lynden-Bell & S. M. Chitre) .............. I
A formula for confusion (P. Helbig) .......coovvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeens . 22
Observing the dark side of our Universe (C. Heymans) ...... 96
Mapping the cosmic dawn with the 21-cm line (J. Pritchard) . 142

The Big Bang: who first suggested it? (S. Campbell) ........... . 170

The Big Bang: who really first suggested it? (P. Helbig) 305

The speed of gravity in the lights of LIGO and Mercury (V. Trimble) . 306
Dark Matter:

Studies on axion dark matter (D. Marsh) .... 143
Exoplanets:

Chemistry of planet formation and planetary habitability (K. Oberg) .... 189
Galaxies:

Galaxy-scale catastrophes: why we might be alone in the Universe (B. Gibson) .. 151

The evolution of dark and luminous structure in massive early-type galaxies (L. J. 183

Filaments and dark gas: the environment of star formation in spiral galaxies (R. Smith) .......... 186
Geophysics:

The Super Dual Aurora Radar Network (SuperDARN): new insights into Earth’s space

environment (M. Lester) 38

Fifty years of plate tectonics (S. Bowler) .. 93

Little Earth experiment: a journey towards the Earth’s tangent cylinder ( 188
Gravitational Waves:

On the velocity of gravitational waves (J. Thornburg) .............eeeeeeeueeeemmieieiiiiieiiieeaes 124

Listening to the stars: the dawn of gravitational-wave astronomy (J. Veitc 156

On the velocity of gravitational waves — further thoughts (C. Taylor) 245

Here and There: .......ccccuviiiiiiiiiiiiiiiiiiiiici e

History of Astronomy:
The origins of the Nautical Almanac 1767 (J. Bennett) ..........cccceeeeeennn
The impact of World War I on relativity Part I (V. Trimble)
Early solar photographs by G. Roster (April 1893) (F. Dominguez-Castro &] M. Vaquero) 67
The impact of World War I on relativity Part IT (V. Trimble) .
The impact of World War I on relativity Part III — the aftermath (V.
Historical observations of STEVE (M. Bailey ez al.) ..........ccceeevvviviiiiiniiinnnnnnn. . 227

Erwin Freundlich (Finlay-Freundlich) — unlucky yet very fortunate (R. Hilditch) 249

Astronomical centenaries for 2019 (K. England) 341
Interstellar Medium:

Interaction between interstellar medium and black-hole environment (M. Zajacek) ... 87

It came from outer space... (C. Snodgrass) 152
Milky Way Galaxy:

Scattered chips in the Milky Way halo (G. Torrealba Arancibia) .............eeeveeeeeuerunennnnenenenennnenns 183

OBS Index 2018.indd 3 08/11/2018 15:11



iv The Observatory

Moon:
Analysis of observations of earliest visibility of the lunar crescent (T. Alrefay ez al.) ................. 267
Obituary:
Donald Lynden-Bell (1935-2018) (R.W00d) eoveviiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeee s 134
A tribute to Donald-Lynden Bell (O. Lahav) . 261
Allan J. Willis (1951—2018) (D. J. Stickland) ... 349
Relativity:
The impact of World War I on relativity Part I (V. Trimble) 46
The impact of World War I on relativity Part IT (V. Trimble) 98

The impact of World War I on relativity Part III — the aftermath (V. Trimble) ........ccccevvvveenen. 203
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2017 October 13 37
2017 November 10 89
2017 December 8 93
2018 January 13 137
2018 February 9 . 151
2018 March 9 185
2018 May 11 265
Royal Astronomical Society, Medallists and Prize-winners:
Gold Medal 2018 (Astronomy): Professor J. Hough 138
Gold Medal 2018 (Geophysics): Professor R. White 138
Chapman Medal 2018: Professor Emma Bunce 138
Eddington Medal 2018: Professor Claudia Maraston 138
Herschel Medal 2018: Professor T. Marsh 138
Jackson-Gwilt Medal 2018: Professor W. Holland ... 138
Annie Maunder Medal 2018: Professor H. Mason 138
Fowler Award 2018 (Astronomy): Dr. Amelie Saintonge 138
Fowler Award 2018 (Geophysics): Dr. D. Jess 138
Price Medal 2018: Professor S. Crampin 138
Group Achievement Award 2018 (Astronomy): Planck team 138
Group Achievement Award 2018 (Geophysics): COMET team . 138
Patrick Moore Medal 2018: Miss Jenny Lister 138
Service to Astronomy (A) 2018: Professor M. Cropper 138
Service to Astronomy (G) 2018: Dr. M. Taylor 138
Winton Capital Award 2018 (Astronomy): Dr. Rebecca Bowler ... 138
Winton Capital Award 2018 (Geophysics): Dr. Kerri Donaldson Hanna .. 138

Michael Penston Thesis Prize 2017: Dr. S. Bose

Keith Runcorn Thesis Prize 2017: Dr. Jenny Jenkins 265
Patricia Tomkins Thesis Prize 2017: Dr. D. Cuadrado Calle ...........ieiiiiiiiiiiniiiiiiiiiieeeeiiinnns 265
Royal Astronomical Society, Honorary Fellowships:
Professor P. ERrenfretund ... 138
Professor J. Urrutia Fucugauchi ..........oooiiiiiiiiiiiiiiiiiiiiiicieiceeeeeeeeveveveveeveeeeae e 138
Royal Astronomical Society, Talks:
RAS Diary Talk 2017: The origins of the Nautical Almanac, 1767 (J. Bennett) .......c.cccccee.. 41
Harold Jeffreys Lecture, 2017: Monitoring our dynamic planet using satellite
20deSY (T WIIGRE) weveiiiiiiiiiii e e e e e e e e e e e e e e e neneaeaeees 44
James Dungey Lecture, 2017: Manifestations of the Dungey connection process within the
heliosphere (C. OWEIN) oooiiiiiiiiiiiiiie et 89
Eddington Lecture, 2018: Chemistry of planet formation and planetary habitability
(K OBEIE) vttt ettt ettt ettt ea et te et et et ea s ens e s eae e

Presidential Address (J. Zarnecki)
RAS 200 Earth and Sky Programme: second tranche of awards (S. Miller) .
RAS GCSE Poster Competition

Solar System:

The exploration of Pluto by NASA’s New Horizons mission (A. Stern) ......ccccceeveveveveveveeeeeennnns 90

It came from outer space... (C. SNOAZIASS) ..ceeveiiiiiiiiiiiiiiiiiieieie e 152
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin)

Paper 258: HD 5142, HD 5855, HD 34654, and HD 80059 .....cccovviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeenns 10

Paper 259: HD 2454, HD 15306, and HD 114520 59

Paper 260: HD 3454, HD 63107, and HD 69662 116

Paper 261: HD 7, HD 54451, and HD 79408 162

OBS Index 2018.indd 4 08/11/2018 15:11



Index to Volume 138 A\

Paper 262: HD 15013, HD 16082, and HD 16197 ... 192
Paper 263: HR 978 (HD 20277) 299
Stars:
Cool dwarfs in wide multiple systems — Paper 6: A curious quintuple system of a compact
sun-like triple and a close pair of an M dwarf and a very cool white dwarf at a wide separation
(R. Gonzalez-Peinado ez al.) 292
Star Formation:
Filaments and dark gas: the environment of star formation in spiral galaxies (R. Smith) .......... 186
Sun:
Early solar photographs by G. Roster (April 1893) (F. Dominguez-Castro & J. M. Vaquero) .... 67
Manifestations of the Dungey connection process within the heliosphere (C. Owen) ............... 89
The role of MHD waves in coronal heating (Ineke De Moortel) .. 138
Plasma turbulence in the solar wind (C. Chen) 154
Supernovae:
Exploring the brightest supernova explosions (C. INSEIra) .........cccceeveiiiiiiiiieiieeieieeeieeeeeeeeeeeenns 140
Thesis Abstracts:
Interaction between interstellar medium and black-hole environment (M. Zajacek) ................ 87
The evolution of dark and luminous structure in massive early-type galaxies
(LANASAY J. OLANAI) tevttitiiiiiiiiiiiiiiiiiiiiiii s s s e s e s e e e seeeaesaeeseaasasananas 183
Scattered chips in the Milky Way halo (G. Torrealba Arancibia) ..............eeveveveverenenennnnnnnnennnenes 183

OBS Index 2018.indd 5 08/11/2018 15:11



vi The Observatory

REVIEW INDEX

Balega,Y.Y. ez al. (eds.), Stars: From Collapse to Collapse 129
Beech. M., The Pillars of Creation 32
Benaroya, H., Building Habitats on the Moon: Engineering Approaches to Lunar Settlements ............ 336
Bernardi, G., Giovanni Domenico Cassini: A Modern Astronomer in the 17th Century .. 251
Bernstein, D. S., Blockbuster Science: The Real Science in Science FiCtion ..........cccc.cevvveeeeeeeeeeueenenn. 127
Binétruy, P., Gravity! The Quest for Gravitational Waves 254
Branch, D. & Wheeler, J. C., Supernova Explosions .... 33
Broughton, R. P., Northern Star: §. S. Plaskert 314
Buratti, B., Worlds Fantastic, Words FQmiliQr ................cuuueeeeeeeiuuieeeeeeeiiaeeeeeeiieeeeeeranneeeeeannnneeaes 27
Catling, D. C. & Kasting, J. F., Atmospheric Evolution on Inhabited and Lifeless Worlds ................... 31
Chadwick, S. R. & Paviour-Smith, M., The Grear Canoes in the Sky ... 28
Chen, J. L., Astronomy for Older Eyes .. 86
Christian, C. & Roy, J.-R., A Question and Answer Guide to Astronomy, 2nd Edition ...................... 87
Cirkovi¢ M., The Great Silence: The Science and Philosophy of Fermi’s Paradox ..................ccouueeuen. 317
Clegg, B., Gravitational Waves: How Einstein’s Spacetime Ripples Reveal the Secrets of the Universe ..... 26
Close, F., Eclipse: Journeys to the Dark Side of the MOON ........c.cccouuuiiiiiiiiiiiiaiiiiiiiiieeeeeeiiieee s 329
Collins, H., Gravity’s Kiss: The Detection of Gravitational Waves ............cccccceeeeeeeiviiiiiiiiiiiinnneenenn. 180
Cunningham, C. ]., Investigating the Origin of the Asteroids and Early Findings onVesta ................. 176
Cunningham, C. J., Bode’s Law and the Discovery of Juno; Historical Studies in Asteroid Research ... 258
Cruikshank, D. P. & Sheehan, W., Discovering Pluto: Exploration at the Edge of the Solar System ..... 259
Determann, J. M., Space Science and the Arab World: Astronauts, Observatories and Nationalism in

the Middle EQST .........c..ooooviiiiiiiiiiiie e 257
Dickinson, T., Hubble’s Universe: Greatest Discoveries and Latest Images, 2nd Edition . .. 86
Donnelly, T.W. ez al., Foundations of Nuclear and Particle PRYSICS ..........oeeeeeeeuiieeeieiiiiiieeeeeiiiaeeeas 78
Douglas, A. V., The Life of Arthur Stanley EAdington .................cccccccceviviiiiiiiiiiiniiiiinineiieneeeneneennns 313
Elbers, A., The Rise of Radio Astronomy in the Netherlands: The People and the Politics .................... 172
Ellerbroek, L., Planet Hunters: The Search for Extraterrestrial Life ...........cccccccevuviviiirinieieneeeneeennnns 82
Elliott, I. & Mollan, C., William E. Wilson (1851-1908): The Work and Family of a Westmeath

ASIFOTOMIEE .ottt et e e ettt e e e ettt e e e et e ta e e e ettt e e e et e ta e e e e eeaa e aeeeaan 312

Faber, S. M. & van Dishoeck, E. (eds.), Annual Reviews of Astronomy and Astrophysics,
VOIUINE §55 2017 «eeeveiiiiiiiiiiiiiiiiiiii ittt s 82

Firebrace, W., Star Theatre: The Story of the Planetarium 178
Fox, A. & Davé, R. (eds.), Gas Accretion onto Galaxies 79
Garcia-Diaz, A. A., Exact Solutions in Three-Dimensional Gravity 72
Genta, G., Next Stop Mars: The Why, How and When of Human Missions . 27
Gomboc, A. (ed.), New Frontiers in Black Hole Astrophysics 74
Golub, L. & Pasachoff, J. M., T SUM .....ceeeeeeiiiieeeeeeeee e et e e eaee e e e eeeaee e e e eeaaneeeeeeannaaeeaes 26
Gould, R. R., Universe in Creation: A New Understanding of the Big Bang and the

EMErGence Of Life ........uuuuuuuneeeeeeee ettt 316
Gribbin, J. & Gribbin, M., Out of the Shadow of a Giant 30
Gucciardini, N., Isaac Newton and Natural Philosophy 250
Gurnett, D. A. & Bhattacharjee, A., Introduction to Plasma Physics, with Space, Laboratory, and

ASTrOPIYSICAL APPIICATIONS . s e s e s e s e s e e e s e ae s e e e e e e aaeeeeaeeeeeaeees 328
Gutfreund, H. & Renn, J., The Formative Years of Relativity — The History and Meaning of

Einstein’s Princeton LECTUTES ........ccceeeeeeeeeeieeeeeeeeeee ettt ettt ettt 73
Halpern, P., The Quantum Labyrinth: How Richard Feynman and John Wheeler Revolutionized Time

ANA REAIITY ....coeveviiiiiiiiiiiiiiiiiiiiieeeee s 68
Harrison, G., At Least Know This: Essential Science to Enhance Your Life .............cccouuevevevererevvnnnnnn. 319
Harvey, B., Discovering the Cosmos with Small Spacecraft: The American Explorer Program .. 335
Heifetz, M. D. & Tirion, W., A Walk through the Heavens, 4th edition ..................ccoeeeeeveeeeeeeeeeeennnns 29
Hilbe, J. M., de Souza, R. S. & Ishide, E. E. O., Bayesian Models for Astrophysical Data ............... 31
Iliopoulos, J., The Origin of Mass: Elementary Particles & Fundamental Symmetries ....................... 70
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUINE 455 2017 «ceeveeiiiiiiiiiiiiiiiiieeee ettt s 179

OBS Index 2018.indd 6 08/11/2018 15:11



Index to Volume 138 vii

Karam, P. A., Comets: Nature and CUITUTE ...............ccccoueeeeueeeeieeeiieeeeieeeieeeeiee e ee e e aee e 84
Keating, B., Losing the Nobel Prize: A Story of Cosmology, Ambition, and the Perils of Science’s

HIGREST HOMOT ..ottt e ettt e e e ettt e e e ettt e e e e eaba e e e eeanainas 322
Kwok, S., Our Place in the Universe: Understanding Fundamental Astronomy from

ANCTIENT DISCOVEITES +vvvvvvvvveeiviiieieeseaesetatetete e n e e s e s e e e s e s e s e nenenenenes 72
Konig, M. & Binnewies, S., The Cambridge Photographic Atlas of Galaxies .................ceuuveveveveeennn. 338
Lakdawalla, E., The Design and Engineering of Curiousity: How the Mars Rover Performs Its Job ..... 333
Leatherbarrow, Wi, T/ MOOM .....cccceeevuueeeeeeeiieeeeeeeeee e eeee e eee e e e eeeeaaa 331
Littmann, M, & Espenak, F., Totality: The Great American Eclipses of 2014 and 2017 330
Lobo, F. S. N. (ed.), Wormholes,Warp Drives and Energy Conditions 128
Losch, A., What is Life? On Earth and BeYOnd .................uuuuueuuuuuuuuuuueueuusasasesesssensnnnnnnnssnnnnnnnnnnnes 252
Maggiore, M., Gravitational Waves — Volume 2: Astrophysics and Cosmology ............ccceveveveunennnnnn. 256
Magnani, L. & Shore, S. M., A Dirty Window: Diffuse and Translucent Molecular Gas in the

Interstellar Medium 80
Merecati, E., Shape Dynamics: Relativity and Relationalism 327
Mickaelian, A. M., Harutyunian, H. A. & Nikoghosyan, E. H. (eds.), Non-Stable Universe:

Energetic Resources, Activity Phenomena, and Evolutionary Processes .............cccccceveveveveveveveeeennnn. 77
Minier, V. et al., Inventing a Space Mission: the Story of the Herschel Space Observatory .................. 334
Misner, C.W., Thorne, K. S. & Wheeler, J. A., Gravitation ..............c.cccccevuveveeeeeeeeeeneeeeereeeeennnnnns 130
Mitton, J. (ed.), Hughes, D. W., Dinwiddie, R., Johnson, P. & Jackson, T., The Astronomy Book:

Big Ideas Simply EXPIATNEA .......ccceeeeeeeeeeieeeieeeeeeeee et ee et ettt et et et et et et e 339
Morison, L., The Art of ASIroOpROIOZIAPIY .ccceeeeeeeeeeeeeeeieiiie ettt 132
New Scientist Instant Expert — Where the Universe Comes From:

How Einstein’s relativity unlocks the past, present and future of the COSMOS ..........ueeeeeeeuuneneaeeennnnnns 75
Nomura, Y., Poirier, W, & Terning, J., Quantum Physics, Mini Black Holes, and the Multiverse:

Debunking Common Misconceptions in Theoretical PRYSICS ..............ccueviveiiieiiiiiiiieieiieeiieeeireeenenenns 173
Novokshanova-Sokolovskaia, Z, (trans. M. Me0), E G. W Struve .........uevevuuuruumuenennnnnnnninnnnnnns 311
Perlov, D. & Vilenkin, A., Cosmology for the CUFIOUS ..............cccuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeesereeeeeeenenns 325
Pesch, M. & Gressel, O. (eds.), Formation, Evolution, and Dynamics of Young Solar Systems .......... 338
Poggiani, R., Oprical, Infrared, and Radio Astronomy: From Techniques to Observation . 26
Powell, J., Cosmic Debris:What it is and What we can do about it ...............cceeveveveeeeeeeeeereeeneeenenennnns 84
Pruneau, C. A., Data Analysis Techniques for Physical SCIENCES .......cceuuuueieeeeeiiiiaeaiiiiiieeeeeeaiiaeeeees 131
Rappaport, M. B. & Corbally, C. J., Space Science and Astronomy Theatre ..............ccueueeveveveveuennnns 176
Robertson, P., Radio Astronomer: John Bolton and a New Window on the Universe . 126
Ryden, B., Introduction to Cosmology 323
Satz, H., Before Time Began: The Big Bang & the Emerging Universe 34
Schulze-Makuch, D. & Bains, W., The Cosmic Zoo: Complex Life on Many Worlds . 174
Seargent, D. A. J., Visually Observing Comets 133

Shayler, D. J., Assembling and Supplying the ISS: The Space Shuttle Fulfils its Mission .................... 334
Sheehan, W. & Hockey, T., Fupiter
Shimizu, T, Imada, S. & Kubo, M. (eds.), First Ten Years of Hinode Solar On-Orbit Observatory .... 329

Simnett, G. M., Energetic Particles in the Heliosphere 80
Stevenson, D. S., The Nature of Life and its Potential to Survive 321
Taylor, N. R., The Limousin Asteroid Impact of the Triassic Rhaetian Age ............ccccceeecececenencnennnne. 133
Tiscareno, M. S. & Murray, C. D. (eds.), Planetary Ring Systems: Properties, Structure

ANA EVOIUTION ...ttt ettt et e e e e 260
Treadwell, T., Astronomy Adventures and Vacations 177
Trypsteen, M. & Walker, R., Spectroscopy for Amateur Astronomers 85
Vigdor, S., Signatures of the Artist: The Vital Imperfections that Make our Universe Habitable ........... 317
Walker, R., Spectral Atlas for Amateur ASronOMErs ..............uuueuuuuuuuuuurereieiauaieiaininininnnnnns 8s
Williams, D. A., Hartquist, T. W., Rawlings, J. M. C., Cecchi-Pestellini, C. R. & Viti, S., Dynamical

ASTYOCREINISIIY et n e a e n e e e neneaene e e 250
Wootton, D., The Invention of Science: A New History of the Scientific Revolution 315
W, J., Calling Taikong: A Strategy Report and Study of China’s Future Space Science Missions ........ 337
Zee, A., On Gravity: A Brief Tour of a Weighty SUbJect ..............ccuuuviieiiiiiiiiiiiiiiiiiieeeiereeeeesenesennnnnns 255

OBS Index 2018.indd 7 08/11/2018 15:11



viil The Observatory

Other Books Received:

Prussing, J. E., Optimal Spacecraft Trajectories
Veris, A. de 1., Practical Astrodynamics, Volume 1 and 2

340
340

OBS Index 2018.indd 8 08/11/2018 15:11



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2019

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I3-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. ]J. Whitrow 1948-1950 A. Collier Cameron 199I-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M.W. Ovenden 1951-1952 P. T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 139
2019

OBS Index 2019.indd 1

29/10/2019 08:29



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Achilleos, N. ...ooooniiiiiiiiiis 22 Lambert, D. L. ccoennnene 19, 80, 255

Anand, M. 102 Leahy, . P oooviveeeeieieeen 22

Argyle, R.W. . 12

Armstrong, D. . 119 Maccarini, L. .cooovvieeiiiiiiiiieeeeeeeiiines 198
Matula, L. .... 27, 132, I61, 168, 215, 237, 251

Barstow, M. A. ... 256 MCcCo¥, C. coiieiiiieeeeeieeceeereeees 248

Batten, A. H. . 114 McKim, R. ....oooonnineee. .. 119,217

Baxter, M. ... 210 Miller, S. ... . 229

Beech, M. . 105, 210 Mitton, S. 17

Beggan, C. ..o 188 Morbidelli, A. ......ccvenneee 90

Bell, S. ... .. 25,226 Morgan, J. .... 151

Bond, P. . 165, 215, 253 Morrison, L. V. ............... 70

Bose, S. oo 145

Bowler, R. . . 178 Nicolson, I. ..ocovvvviiiieeiiiiiiieeeee e 246

Brazell, O. . 156

Broombhall, A.-M. 191 Page, C. ..oocvvvviiiiniinns 124
Peacock, J. . 167

Carrasco, V. M. S. 153 Pickard, R. ......ccoovvvnnnnn.n. 212

Chapman, A. ... 11 Pollacco, D. .....ovvvvvveverennnnns 72

Chapman, E. 185 Potter, C. voovvvveeeeeeiiiieeeenn, 212

Coles, P. .... 195

Cooke, C. 71 Rees, ML T oo, 173

Cruise, A. M. 230 Rothery, D. A. 249

Cuadrado, D. .. 96 Rozitis, B. ..oooovvviiieeiiinns .. 148
Rushton, M. .....coooiiiiiiiiicieceei 156

Dodd, R.]J. ... 131

Dunlop, S. ... 155 SaINtONEE, A. .eviveerieeeiiiee e 144
Scardia, M. .....covvvvevvveninnns 135, 198

Edmunds, M. G. .. 139 Smartt, S. ..... . 89

Efstathiou, G. P. . 138 Smethurst, R ......cooovvveennn. 194

England, K. .. 261 Smith, F. G. ..oocoovvveiieens 163

Evans, N.W. . 186 Smith, R. C. . 74
Sordiglioni, G. .....evvvvvvrennnn .. 198

Ferland, G. J. woooveininiiiiiiiie 152 Stickland, D. . ........ 13, 79, 115, 171, 253, 256

Foulger, G. ...... 116 SYIWESLET, J. wevvveeeeeieiiiiiieeeeesiiee e e 214

Garcia, R.B. oo 24 Taylor, C. ..ooovevviieeeeeeins 69

Gilmore, G. ..ccvvvvieiiiiiiiiiieicie 166 Thornburg, J. 7, 125, 258

Griffin, R.E. M. . 83, 243, 260 Trimble, V. ........... 17, 21, 76, 78, 82, 120, 123,

Griffin, R. F. . e L IIX 124, 158, 218, 222, 225, 241, 242, 248, 257
Tschudin, M. E. ................

Hampson, C. coooveveveieieieieieeeeeeeeeeeeeeeeeenn 171 TUrsunov, A. .ccveeeeeeeeeennnnns

Hanna, K. Donaldson . . 92

Heavens, A. .. 73, 166, 225 van Breda, I. ......cccoevivinnnnnn.

Helbig, P. .. 55 18, 128, 157, 219, 223 Vaquero, J. M. ..ooocvveeeeennn,

Holton, D. ..ooeeiiiiiiieeeeeeeeeeeee e 26

Howarth, . D. ...oooiieiiiiiiieeeeeeis 20, 81 Whiting, A. ..veeeeevveenireennnns

Hughes, D.W. . .. 10, 24, 70, 78, 130, 160, Wild, J. cveeeeiieeeiecenecee

214, 216, 242, 245, 247 250 Williams, P. ...ooovovveeniieenns

Wood, R. ...

Jeffery, C. S. . 84 Wright, T ooooeveiiiiiiiiiiinn,

Jenkins, J. .. 180

Jermyn, A. . 227 Zajacek, M. ...ccoveviiennn, 231

Jess, D. ...... 142 Zavala, R'T. ..o, 198

Jones, D. H. P. . 131

Karakas, A. ... 184

Kennedy, G. . . 18

Kent, B. .... 15, 121, 163

Koechlin, L. . 135

OBS Index 2019.indd 2

29/10/2019 08:29



Index to Volume 139 iii

SUBJECT INDEX

Atmospheric Refraction:
Refraction near the horizon — An empirical approach. Part 2 : Variability of astronomical

refraction at low positive altitude (LPAAR) (M. E. Tschudin) ............ueveveveriiereveriiiniinnnnnn. 29
Black Holes:

The electric charge of black holes: is it really always negligible? (M. Zajacek & A. Tursunov) 231
CONGTATUIATIONS: ...ttt s s e se s e s e se e e se s e s e e e eeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeererererererererererereenes 170
Correspondence:

Historical observations of STEVE and the solar cycle (J. M. VAQUET0) .....cccovevuiiriieeiraniiinees 4

Further discussion of the speeds of light, gravitational waves, and gravity (P. 5

Further discussion on the velocity of gravitational waves (J. Thornburg) ... . 7

A final salvo on the velocity of gravitational waves (J. C. Taylor) ......... . 69

A.Vibert Douglas and A. S. Eddington (A. H. Batten) ........... . 114

A working model of the Hale Télescope (J. Morgan) .. 151

Einstein’s biggest mistake (G. J. Ferland) . 152

Improving sunspot records: misreading of 153

Kepler’s ideal polygon law (M. Baxter) .... 210

Martin Beech replies (M. Beech) ....... 210

Some common misconceptions about the space programme (L. Matula) .. 237
(@103 & 1= s 16 101 s LSO 211
Cosmology:

The Planck legacy: inflation and the origin of structure in the Universe (G. P. Efstathiou) .... 138

Cosmology beyond cold dark matter (S. Bose) e 145

Progress and frustrations in cosmology (M. J. Rees) 173
Dark Matter:

Cosmology beyond cold dark matter (S. Bose) .. 145
Exoplanets:

Turbulence and transport in stars and planets (A. S. Jermyn) 227
Galaxies:

Probing galaxy evolution with dust and gas (Amelie Saintonge) 144

The search for luminous star-forming galaxies at ultra-high redshifts (Rebecca Bowler) 178

Quenching galaxies and the search for evidence of AGN feedback (Rebecca Smethurst) ...... 194
Geophysics:

COMET: The Centre for the Observation and Modelling of Earthquakes, volcanoes and

Tectonics (T WEIZNT) coiiiiiiiiiiiiiiiiie ettt nen 99

Understanding Iceland: imaging deep-Earth processes from mantle to crust

(JenNIfer JENKINS) w.vvvrvrrrereriririiitetiiiieiiieietb s e e e e e e a e e e e e e e e e aeaeeeeeaaes 180
From raspberries to aurorae: building a schools’ magnetometer network in the UK
(C. Beggan) ... 188
Gravitational Waves:

Further discussion of the speeds of light, gravitational waves, and gravity (P. Helbig) ........... 5

Further discussion on the velocity of gravitational waves (J. Thornburg) ... 7

A final salvo on the velocity of gravitational waves (J. C. Taylor) ......... 69

The gravitational-wave spectrum (A. M. Cruise)

Here and There: ........ocooiiiiiiiiiiiiii
History of Astronomy:
Historical observations of STEVE and the solar cycle (J. M. Vaquero) ..........cccccceeveeueuenennn. 4

Looking for Kepler’s ideal polygon law in Kepler-mission data (M. Beech) 105
A.Vibert Douglas and A. S. Eddington (A. H. Batten) ...........cceeeeeeeeeeennns 114
Christmas past — the best popular astronomy books ever (M. G. Edmunds) 39
Einstein’s biggest mistake (G. J. Ferland) 152
Improving sunspot records: misreading of ‘Rosa Ursina’ by Scheiner (V. M. S. Carrasco) 153
Light all askew in the Heavens: the 1919 eclipse expeditions (P. Coles) .. 195
Kepler’s ideal polygon law (M. Baxter) .... 210
Martin Beech replies (M. Beech) ............. 210
Astronomical centenaries for 2020 (K. England) 261

OBS Index 2019.indd 3 29/10/2019 08:29



iv The Observatory

Milky Way Galaxy:

The Gaia sausage — the head-on merger that swallowed our galaxy (N. W. Evans) ............... 186
Millimetre-Wave Astronomy:

Millimetre-wave low-noise amplifiers for the ALMA telescope (D. Cuadrado Calle) ............ 96
Moon:

Combining dynamical and geochemical modelling: a powerful approach to understand the

early history of the Earth and the Moon (A. Morbidelli) 90
Dark side of the Moon (M. Anand) 102
Obituary:
George Alan Wilkins (1929—2018) (R.W0O) ..vvvvvviiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiies 85
René Gili (1951—2018) (L. Koechlin & M. Scardia) ................. .. 135
Peter David Read (1940-2019) (C. Hampson, I. van Breda & D. Stickland) ... 171
Relativity:
Light all askew in the Heavens : the 1919 eclipse expeditions (P. Coles) ........ccccceeuuvururunnnnnnee 195
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2018 October 12 89
2018 November 9 .. 92
2018 December 14 137
2019 January II .. 141
2019 February 8 . 173
2019 March 8 . 184
2019 April 12 188
2019 MY TO .oiiiiiiiiiiiiiiii e e e e e 229
Royal Astronomical Society, GCSE Poster Competition 2019 184

Royal Astronomical Society, Medallists and Prize-winners:
Gold Medal 2019 (Astronomy): Professor R. Kennicutt .........cccooevvviviiiiiniiiiiiiiiiiiiieeeenennnn. 141

Gold Medal 2019 (Geophysics): Professor Margaret Kivelson 141
Chapman Medal 2019: Professor T. Stallard .... 141
Eddington Medal 2019: Professor B. Schutz . 141
Herschel Medal 2019: Professor N. Tanvir .... 141
Jackson-Gwilt Medal 2019: Professor Anna Scaife . 141
Fowler Award 2019 (Astronomy): Dr. B. Li .. 141
Fowler Award 2019 (Geophysics): Dr. I. Waldmann 141
Price Medal 2019: Professor Catherine Johnson ...................... 141

Group Achievement Award 2019 (Astronomy): Galaxy Zoo Team ........cccccevvvevevvennnns . I41

Group Achievement Award 2019 (Geophysics): Cluster Science and Operations Teams . 141
Service to Astronomy (A) 2019: Professor D. York 141
Service to Astronomy (G) 2019: Professor Katherine Whaler . 141
Winton Capital Award 2019 (Astronomy): Dr. B. Sherwin . 141

Winton Capital Award 2019 (Geophysics): Dr. T. Craig ..... . I41
Michael Penston Thesis Prize 2019: Dr. Alexandra Amon ..
Keith Runcorn Thesis Prize 2019: Dr. Ophelia Crawford

Royal Astronomical Society, Honorary Fellowships:
Professor S. Cloetingh .........ccccu....

Professor G. Orton ...
Professor R. Bender ..........
Royal Astronomical Society, Talks:
RAS Diary Talk 2019: Dark Side of the Moon (M. Anand) ..........cccoeviviiiiiiiiiiiieieieieeeeeeenens 102

Harold Jeffreys Lecture, 2019: Combining dynamical and geochemical modelling:
A powerful approach to understand the early history of the Earth and the Moon
(A MOTDIAEII) +eniiiiit ettt e et e e e e et e e e e e sbaaneeeeeeas 90

James Dungey Lecture, 2019: Space weather — living with our star (J. AWild) ... 137
Gerald Whitrow Lecture, 2019: Progress and frustrations in cosmology (M. J. Rees) .. . I73
Eddington Lecture, 2019: Heavy elements in red giant stars (Amanda Karakas) ..... .. 184
Presidential Address 2019: The gravitational-wave spectrum (A. M. Cruise) . .. 230
RAS 200 Earth and Sky Programme: update (S. Miller) .......cccccccvvviviiiiiiiiiiiiiiiiiiieienenennnns 229
Solar System:
OSIRIS-REx: a sample-return mission to a primitive Solar System body
(K. Donaldson Hanna) 92
Probing Solar System processes using extreme asteroids (B. Rozitis) . 148

OBS Index 2019.indd 4 29/10/2019 08:29



Index to Volume 139 \

Space Programme:

Some common misconceptions about the US space programme (L. Matula) .. 237
Spectroscopic binary orbits from photoelectric radial velocities (R. F. Griffin):

Paper 264: HD 174123 I

Paper 265: HD 200031 III
Stars:

Heavy elements in red giant stars (Amanda Karakas) 184

Observing the first stars (Emma Chapman) . 185

STF1396AC: a questionable binary system (L Maccarlm,

R.T. Zavala) 198

Turbulence and transport in stars and planets (A. S. Jermyn) 227
Sun:

Historical observations of STEVE and the solar cycle (J. M. Vaquero) ... 4

Space weather — living with our star (J. AWild) .. 137

Waves, shocks and heating in the Sun’s most powe: magnetic fields (D. Jess) . . I42

Improving sunspot records: misreading of ‘Rosa Ursina’ by Scheiner (V. M. S. Carrasco) ...... 153

Is the Sun’s magnetic-activity cycle in transition? Insights from helio- and astero-seismology

(Anne-Marie Broomhall) ..........ueueuuiiimiiueiiiiiiieiiiii s s e s e e e s e e e eeaeeeaeaeaaeaaaes 191

Supernovae:

Kilonovae and the birth of multi-messenger astronomy (S. Smartt) .... 89
Telescopes:

A working model of the Hale Télescope (J. Morgan) 151
Thesis Abstracts:

Turbulence and transport in stars and planets (A. S. JErmyn) ....cccoeeeeeeeieeeeieieieieieieieeeeeeeeeeen 227

OBS Index 2019.indd 5 29/10/2019 08:29



vi The Observatory

REVIEW INDEX

Adam, L., Imaging the Messier Objects Remotely from Your Laptop 156
Almeida, J. S. & Martinez Gonzalez, M. J. (eds.), Cosmic Magnetic Fields . 22
Alvarez, W., A Most Improbable Journey: A Big History of Our Planet and Ourselves ....................... 76
Andersen, J., Baneke, D. & Madsen, C., The International Astronomical Union:

Uniting the Community fOr T00 YBATS .....c.couuuuuiietiiiiaeie et e ettt e et e e e et e e e e eanaines 158
Atkins, P., Conjuring the Universe: The Origins of the Laws of NGIUTE ...........eueueueueuenereneniiieininnnens 18
Baggott, J., Quantum Space: Loop Quantum Gravity and the Search for the Structure of Space, Time,

and the Universe 128
Bartusiak, M., Dispatches from Planet 3 .... 225

Baumberg, J. J., The Secret Life of Science: How It Really Works and Why It Really Matters .............. 15
Bisney, J. & Pickering, J. L., The Space-Age Presidency of John F Kennedy:

A Rare Photographic History 253
Blair, A., Sark in the Dark: Wellbeing and Community in the Dark-Sky Island of Sark .. 155
Boss, A., Universal Life: An Inside Look Behind the Race to Discover Life Beyond Earth .................. 249
Brown, J. C. & Wilson, R., Our Big Braw Cosmos: A Cocktail of Cosmic Science,

IMAZETY AIA POCITY «..ceeeeeeiee ettt e e e ettt e e e e e et e e e e e eeaa e e e eeanaas 246
Bykov, A. et al. (eds.), Jets and Winds in Pulsar Wind Nebulae, Gamma-Ray Bursts and Blazars ...... 21
Campion, N. & Impey, C. (eds.), Imagining Other Worlds: Explorations in Astronomy and Culture ... 14
Case, S., Making the Stars Physical. The Astronomy of Sir John Herschel ..............cccccceevevvniunnnnn.nn. 12
Cavallaro, U., The Race to the Moon Chronicled in Stamps, Postcards and Postmarks:

A Story of Puffery v the PragimariC .............uueeeieeiuuiiieeeeeiiiee e et e ettt e e e et e e e e eaeaeeeeeeeaas 216
Congdon, A. B. & Keeton, C. R., Principles of Gravitational Lensing: Light Deflection

as a Probe of Astrophysics and Cosmology 225
Consolmagno, G. & Davis, D. M., Turn Left at Orion, 5th Edition 156
Couper, H. & Henbest, N., The Universe Explained. A Cosmic Q & A cocveveveviviiiiiiiiiiiiiiiiiiiiieaeiees 26
Couprie, D. L., When the Earth was Flat: Studies in Ancient Greek and Chinese Cosmology .. 130
Cunningham, C. J. (ed.), The Scientific Legacy of William Herschel ...........cccccouuuieeeeeeeuuienaaeeannnnns 243
Dardashti, R., Dawid, R. & Thébault, K. (eds.), Why Trust a Theory? Epistemology of

FUNAQIMENTAL PIYSICS .ceeeeeieieeeeeeeeeee e et e et e e e ettt e e e et et e e e e eeaa e e e e eeeaaneeeeeeannnans 248
de Grasse Tyson, N. & Lang, A., Accessory to War: The Unspoken Alliance berween Astrophysics and

the Military 82
de Grasse Tyson, N., Astrophysics for People in a Hurry 157
de Grijs, R., Time and Time Again: Determination of Longitude at Sea in the 17th Century ............... 70
Diehl, R., Hartmann, D. H. & Prantzos, N. (eds.), Astrophysics with Radioactive Isotopes,

278 EQUIIOM <. cieeeeeeeee e et e e e ettt e e e et e e e ettt e e e ettt e e e ettt e e e eaaaa e e e eeaannas 255
Eicher, D. J. & May, B., Mission Moon 3-D: Re-Living the Great Space Race ..............cccuuvvveveuvnnnn. 251
Faber, S. M. & van Dishoeck, E. (eds.), Annual Review of Astronomy and Astrophysics,

Volume 56, 2018 115
Fox, M., A Student’s Guide to Atomic Physics .. 19
Gaab, H. & Leich, P. (eds.), Simon Marius and his Research 242
Geach, J., Five Photons: Remarkable Journeys of Light across Space and Time .. 71
Geppert, A. C.T. (ed.), Limiting Outer Space: Astroculture after Apollo 121
Goldsmith, D., Exoplanets: Hidden Worlds and the Quest for Extraterrestrial Life . 118
Gonzalez, G. & Hynes, R. (eds.), Gravitational Wave Astrophysics: Early Results from

Gravitational Wave Searches and Electromagnetic Counterparts 257
Greco, P., Galileo Galilei, the Tuscan Artist 10
Griffiths, M., Observer’s Guide to Variable Stars .. 212
Grimwood, P., Card Planispheres — A Collector’s GUIde ................eeueveeeeeeeeeereeemeniiriineinsenseensenenens 215
Heald, G., McKean, J. & Pizzo, R. (eds.), Low Frequency Radio Astronomy and the LOFAR

Observatory: Lectures from the Third LOFAR Data Processing School 123
Heilbron, J. L., The History of Physics: A Very Short Introduction . 17
Hyde, J. & Taylor, N., Frangois Félix Tisserand: Forgotten Genius of Celestial Mechanics .................. 11
Inglis, M., Astronomy of the Milky Way: The Observer’s Guide to the Southern SRY ...........ccuuvvvvvuna. 131

OBS Index 2019.indd 6 29/10/2019 08:29



Index to Volume 139 vii

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

Volume 46, 2018 .. 116
Jensen, J. B, Rich, R. M. tellar Populations and the Distance Scale .............. 166
Karko, T. & Lobo, F. S. N., Extensions of f(R) Gravity: Curvature—Matter Couplings and

Hybrid Metric—Palating THEOTY .......cceeeeieieieieieieeeieeeeeeeeeeeeeeeeaeaeeeaeeeaeaeeeaeeteeeeeeeeeteeeeeeeeeeeeeeeerenes 166
Kennefick, D., No Shadow of a Doubt:

The 1919 Eclipse that Confirmed Einstein’s Theory of RelatiDIty .....ccceeeeeeeeeeeeeeeeeieieieieneieneienenenenes 245
Kirby, G., Wacky and Wonderful Misconceptions About Our Universe ......... . 23
Kleinknecht, K., Einstein and Heisenberg: The Controversy over Quantum Physics 222
Ko, C.-M., Chang, C.-K. & Yu, P.-C. (eds.), Serendipities in the Solar System and Beyond ..... . 24
Kragh, H. & Longair, M. S. (eds.), The Oxford Handbook of the History of Modern Cosmology ...... 219
Lamers, H. J. G. L. M & Levesque, E. M., Understanding Stellar Evolution ... 81
Levesque, E. M., Astrophysics of Red Supergiants 80
Lorente, N. P. F., Shortridge, K. & Wayth, R (eds.), Astronomical Data and Software

and Systems XXV . 124
Luhr, H., Wicht, J., Gilder, S. A. & Holschneider, M. (eds.), Magnetic Fields in the Solar System:

Planets, Moons and Solar Wind Interactions 22
Lund, T., Early Exploration of the Moon: Ranger to Apollo, Luna to Lunniy Korabl ... 253
McCarthy, D. D. & Seidelmann, P. K., Time: From Earth Rotation to Atomic Physics, 2nd Edition 70
Macdonald, L. T., Kew Observatory and the Evolution of Victorian Science 1840—1910 ... 13
Magli, G., Gonzalez-Garcia, A. C., Aveiles, J. B. & Antonello, E. (eds.),

Archaeoastronomy in the Roman WOTIA ...............uuuuuuuuuuuuiiiiiiieieeeseeesese e e e aeae e e e e e aeaeeeeeeaeeees 241
Mandoza, C., Turck-Chiéze, S. & Colgan, J. (eds.), Workshop on Astronomical Opacities . 84
Muir-Harmony, T. E., Apollo to the Moon: A History in 50 Objects .............. . 250
Munoz Caro, G. M. & Escribano, R. (eds.), Laboratory Astrophysics ....... . 256
Murphy. E. J. ez al. (eds.), Science with a Next Generation Very Large Array ...........cceueveevevevevevennnn. 163
Nolte, D. D., Galileo Unbound: A Path Across Life, the Universe and EVerything ............cccccceeeeeene.. 78
Olson, D.W., Further Adventures of the Celestial Sleuth: Using Astronomy to Solve

More Mysteries in Art, History, and Literature 25
Olson, R. J. M. & Pasachoff, J. M., Cosmos: The Art and Science of the Universe ... 247
Pask, C., Magnificent Principia: Exploring Isaac Newton’s Masterpiece 242
Perryman, M., The Exoplanet Handbook, 2nd Edition ....................c.c........ 72
Puetzfeld, D. & Lammerzahl, C. (eds.), Relativistic Geodesy: Foundations and Applications . 258
Pyle, R., Heroes of the SPace AGe .....ccceeeeeeeeeeieiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeen . 163
Pyle, R., Interplanetary Robots: True Stories of Space EXPIOration .................eeeeeeeeeeeeeeveeeveveeevevenenns 165
Ramos, A. A. & Arregui, I. (eds.), Bayesian Astrophysics 20
Redfern, G. 1., Cruise Ship Astronomy and Astrophotography . 226
Rees, M. J., On the Future: Prospects for Humanity ..... 78
Ridpath, 1., Star Tales, Revised and Expanded Edition . 74
Ridpath, I. & Tirion, W., The Monthly Sky Guide, roth Edition . 256
Ryckman, T., Emnstein 124
Saha, P. & Taylor, P. A., The Astronomer’s Magic Envelope: An Introduction to Astrophysics

Emphasizing General Principles and Orders of Magnitude 72
Sears, D.W. G., Gerard R Kuiper and the Rise of Modern Planetary Science .. 217
Shahbaz, T., Casares Velazquez, J. & Munoz, T. (eds.), High Time-Resolution Astrophysics:

Canary Islands Winter School of Astrophysics, Volume XXVII 83
Shayler, D. J., Gemini 4: An Astronaut Steps into the Void .... 215
Sheehan, W., Mercury ... 79
Shrijver, K., One of Ten Billion Earths:

DiSTANTE EXOPIATIELS ...eeeeeeeeeeee e e e e et e et et ettt e et e e et e et e et et et et et et et et ee et e e e eee e e e eseeeeasaeannnennnnnes 119
Solomon, S. C., Nitter, L. R. & Anderson, B. J. (eds.), Mercury: The View after MESSENGER .... 119
Spurio, M., Probes of Multimessenger Astrophysics: Charged Cosmic Rays, Neutrinos,

y-Rays and Gravitational Waves, 2id EQITION ............uceeiiiiiiieieeieeieeeee e eeeeeeees 218
Sterken, C., Hearnshaw, J. & Valls-Gabaud, D. (eds.), Under One Sky; The IAU Centenary

Symposium (IAU Symposium 349) 248
Stevenson, D. S., Granite Skyscrapers: How Rock Shaped Earth and Other Worlds . 117
Stoyan, R. & Glahn, U., Interstellarum Deep-Sky Guide, Desk EQItion ..............ccccccceeveviieiiiieninnnnn. 212

OBS Index 2019.indd 7 29/10/2019 08:29



viil The Observatory

Strom, R., van Ardenne, A. & Torchinsky, S. (eds.), 50 Years Westerbork Radio Observatory —
A Continuing Fourney to Discoveries and INNOVATIONS ..........uuuuuurinisiiiiisisisesesesesesesesesesesenesenenanees 161
Sutter, P. M., Your Place in the Universe: Understanding our Big, Messy EXiStence .................uuveeeenn. 120

Tennyson, J., Astronomical Spectroscopy; An Introduction to the Atomic and Molecular

Physics of Astronomical Spectroscopy, 3rd Edition 260
Timberlake, T. & Wallace, P., Finding Our Place in the Solar System .... 214
Tinniswood, A., The Roval Sociery and the Invention of Modern Science ... 160
Vazquez Abelado, M. & Sanchez Almeida, J., Juan Valderrama y Aguilar, pionero de la astronomia

canaria (1869-1912) [Fuan Valderrama y Aguilar, Pioneer of Canarian Astronomy (1869-1912)] ....... 77
Vita-Finzi, C., The Sumt TOAAY .......cccoeeeieiiiiieieiiiiiieeeieeeeeeeeteeeeeaeeaeeaaaeaaa b nansnnaenenen 214
Wall, W., A History of Optical Telescopes i1 ASTIONOMY .......uvvuuuuuuuuuuerisiuenesesiieneieieienaiinsisininininnenes 131
Weintraub, D. A., Life on Mars:What to Know before W Go ...........ueuuueueueuuueueniniinieniinnnininininnnnnnes 24
Werner, M. & Eisenhardt, P., More Things in the Heavens: How Infrared Astronomy is Expanding our

VIET0 Of 1718 UNTVEISE «evvvvveveeieiiieeieieeeeeeeeeee ettt s 254
Will, C. M., Theory and Experiment in Gravitational Physics, 2nd EQItion ...........ccceeeveveeeeieeeneeennnnn 125
Zhang, B., The Physics of Gamma-Ray BUFSES ................ccuuiiiiiiiiiiiiiiiiiiiiiiiiiieiieieeeeeeeeeeeereeeeesesene 167
From The Library

Marshall, O. S., Journeyman Machinist en route to the Stars: Stellafane to Palomar ...................... 27

Moyer, C. 1., Silver Domes: Observatories of the World 168

Rohan, S., A Guide to Handheld Military Binoculars 132

Other Books Received:
Aloisio, R., Coccia, E. & Vissani, F. (eds.), Multiple Messengers and Challenges in Astroparticle
PRYSICS wooieeeeeieieieeeee e s 26

Belinski, V. & Henneaux, M., The Cosmological Singularity 27
CTA Consortium, Science with the Cherenkov Telescope Array 261
Latif, M. & Schleicher, D. (eds.), Formation of the First Black Holes .... 261

OBS Index 2019.indd 8 29/10/2019 08:29



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. J. STICKLAND R. W. ARGYLE S. J. FOSSEY

EDITORS 1877-2020

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A.A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 19I3-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-1935 M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R.W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. ]J. Whitrow 1948-1950 A. Collier Cameron 199I-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. ]. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M.W. Ovenden 1951-1952 P. T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S.J. Fossey 1998-
R. H. Garstang 1953-1960

VOLUME 140
2020

OBS Index 2020.indd 1

26/10/2020 14:27



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Argo, M. oo 124 Leatherbarrow, W. ........coveeveeiininnnn. 204
Argyle, R.W. . 52,148 Lemon, C. .. 73
Arrowsmith, D. 110 Lintott, C. J. 118
Aschwanden, M. . 23 Lloyd, C. . 85
Lombriser, L. 65
Bale, S. 181 Loske, A. ....... 45
Barstow, M. 208
Bell, S. ...... 31 Massey, R. ....... 45
Boffin, H. M. J. 1 Matharu, J. K. 71
Boéhmer, C. .. 32 Matula, L. .. . 28,28, 206, 267, 286, 287
Bovy, J. ... 163 McAlister, H. A. 59
Boyd, D. .... 85 McCabe, M . 53
McKim, R. . 56, 284
Chapman, A. 122 Mikotajewska, J. . 11
Chisari, E. . 171 Miszalski, B. ...oooiiiiiiieeeiiiiiieeeeeee, 11
Clilverd, M. . 81
Cook, L. M. oo 8s Nemiroff, R. .. 24
Cooke, C. .. 144, 269 North, P. L. ... 11
Crabtree, D. ...ooovviiiiiiiiiiiiiieieiiiiiiieee 99
Craig, T ....... 178 O’Brien, P. .... 96
Overduin, J. ... 107
Done, C. ...
Dunlop, S. ... Page, C. ..... 151
Phillipps, S. 185
England, K. .. 288 Pounds, K. . 113
Escorza, A. 11
Escoubet, C. ... 161 Ridpath, I ..o 262
Fairbairn, M. ... 181 Sandhuy, J. ..... 167
Foulger, G. ...... 285 Shears, J. H.
Shi, W. ..
Gallagher, E. 113 Smith, R. C. ..
Gandhi, S. . 154 Southworth, J.
Gao, X. .. . 85 Stickland, D. J
Garrett, MLA. oo 105 Sun, G. ............
Griffin, R. E. M. .
Tan, H. oo 85
Hardcastle, M. 24 Tatum, J. . 149
Heavens, A. ...oooeiiiiieiiieiiiieeeieeeiieeenn 60, 63 Taylor, A. 62
Helbig, P. .. 22, 33, 61, 64, 92, 94, 106, Taylor, C. .. 47,203
128, 225, 281, 282 Trimble, V. . 1, 21, 35, 51, 585 74,
Henden, N. .. 111 97, 100, 104, 109, 146, 152, 211, 213, 271, 274
Higgitt, R. .
Howarth, I. D. . Waldmann, I. ... 115
Hu,D. ......... Whiteway, L. . 67
Hughes, D.W. . Williams, D. A. . 25
Hunt, G. ......... Wood, R. .... 158
Wyper, P. ... 175
Jardine, M. ....oooiiiiiiiiiiee e 67
Jiang,J. .. 73 Zeigler, R. .. 43
Jones, D. 41 Zhang, M. 85
Jones family . 156 Zhang, S. 85
Jorissen, A. ... 11 Zhang, X. 85
Zhao, . ... 85
Kent, B. . 265 Ziolkowski, A. 122
Kiyota, S. .. 85

OBS Index 2020.indd 2

26/10/2020 14:27



Index to Volume 140 iii

SUBJECT INDEX

Atmospheric Physics:
A further historical observation of STEVE? (J. H. Shears) .......cccoeeviiiiiiieeiiiiiiiieeeeeeiiieeeeeees 48
Energetic particle precipitation and its effects on the upper atmosphere)

(M. Clilverd) .... 81
Black Holes:

X-ray studies of the innermost regions of black-hole accretion (Jiachen Jiang) .. 73

Black holes, Einstein’s gravity, and rocket science) (Christine Done) 83
Correspondence:

Felix Tisserand and the moons of Venus (C. Taylor) 47

A further historical observation of STEVE? (J. H. Shears) 48

Otto Heckmann: friend or foe? (P. Helbig) .. 92

Chess-playing armchair cosmologists (P. Helbig) .. 94

The accuracy of the solar parallax obtained at the 1769 Transit of Venus:

a Correction (C.TAYIOr) ...ccciiiiiiiiiiiiiiiiiiiiiiii s 203

The Herschel Obelisk in Cape Town (1. path) . 262
COrrigendumm: .....oviiiiiiiiiiiiiiiriiiiiieieieieieie e 287
Cosmology:

Chess-playing armchair cosmologists (P. Helbig) 94

Whatever happened to the Dyer-Roeder distance? (P. Helbig) 128

Sonne und Mond, or, the good, the bad, and the ugly: comments on the debate between

MOND and ACDM (P. HEIDI) ...eeeruiiiriiiiiiiieiiiieeniee sttt ettt 225
Dark Matter:

Astrophysical probes of dark matter (M. Fairbairn) ......ccccceeeeviiiiiiiiiiiiieieieieeeieeeeeee e 181
Exoplanets:

Characterizing exoplanet atmospheres with artificial intelligence (I. Waldmann) .. 115

New avenues in atmospheric modelling of exoplanets (S. Gandhi) 154
Future of Astronomy:
The next blink of a cosmic eye: astronomy in the next 200 years (Megan Argo) .........ccceceeeeenennn 124
Galaxies:

A study on quenching and galaxy growth in z ~ 1 clusters using HST WFC3 grism

observations (Jasleen K. Mathartl) ......oeeeeeieeeieeeeiiiiiee e e e e e et e e e eeeen e e e eeaeaiee s 71

Exploring galaxy clusters and groups with cosmological s1mulat10ns (N. Henden) 111

Wonders of the Galaxy Zoo: morphological studies with a crowd (C. J. Lintott) . 118

Galaxy shapes as a tool for cosmology and galaxy evolution (Elisa Chisari) .. 171

Before they were famous: Pre-1925 papers in British Journals that turned out to be al

Fe) b o (T & 031 13 o) o 1) ISR 185
Geophysics:

Understanding the physics of the planet Earth (A. Ziolkowski) 122

Bending and breaking subducting tectonic plates (T. Craig) 178
Here and TRere: .....ueiiiiiiiiiee e e e e e e e e eaan s 36, 80, 112, 160, 224, 300
History of Astronomy:

Expeditionary astronomers; the 1769 transit of Venus and British voyages of scientific

exploration (Rebekah Higgitt) 37

Felix Tisserand and the moons of Venus (C. Taylor) 47

Otto Heckmann: friend or foe? (P. Helbig) .. 92

Ancestors and descendants: the RAS and the origin of the British learned society
(A CRAPITIAN) tevvviviririritiiiieteietetaiaaebaae e s e e s e seaeaeaeaeaeaeaeaesasasesasasasasasasaaaes 122
Before they were famous: Pre-1925 papers in British Journals that turned out to be about

galaxies (S. Phillipps) 185
The Herschel Obelisk in Cape Town (I. Ridpath) 262
Astronomical centenaries for 2021 (K. England) .. 288
The accuracy of the solar parallax obtained at the 1769 Transit of Venus:

R O Tt ern (o) o B (R =14 163 ) R 203

OBS Index 2020.indd 3 26/10/2020 14:27



iv The Observatory

Milky Way Galaxy:

The Milky Way in the era of large surveys (J. BOVY) ...uuuuuiiiiiiiiiiiiiiieieieeeeeeeeeee e ee e 163
Moon:

NASA and the Moon; from Apollo to Artemis (R. Zeigler) 43

Moon: art, science and culture (Alexandra Loske & Robert Massey) . 45
Obituary:

Lodewijk Woltjer (1930—2019) (Virginia Trimble) ...........eevveeiivimiiiiiiiiiiiiiieiiiiiiiiiiiiiienen 74

Derek Hugh Powell Jones (1934—2020) (The Jones family) 156

Gordon Ernest Taylor (1925-2020) (Roger Wood) 158

Eleanor Margaret Burbidge (1919—-2020) (Virginia Trimble) 213
Outreach:

Outreach — a postdoc’s perspective (Jasmine Sandhu) .........ccccceiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeees 167
Public Science:

Wonders of the Galaxy zoo: morphological studies with a crowd (C. J. Lintott) ... 118
Publisher’s Note 213
Quasars:

Discovery and characterization of gravitationally lensed quasars in wide-field surveys

(ORS00 o ) LSS UPUPPPOPPPUPUPURt 73
Royal Astronomical Society:

Royal Astronomical Society, Astronomy and Geophysics Meetings:

2019 October 11 37

2019 November 8 81

2019 December 13 113
2020 January 10 .... 121
2020 February 14 161
2020 March 13 174
Royal Astronomical Society, GCSE Poster Competition 2020 174
Royal Astronomical Society, Medallists and Prize-winners:
Gold Medal 2020 (Astronomy): Professor Sandra Moore Faber 121
Gold Medal 2020 (Geophysics): Professor Yvonne Elsworth 121
Chapman Medal 2020: Professor Cathryn Mitchell 121

Eddington Medal 2020: Professor S. Balbus . 121

Herschel Medal 2020: Professor R. Fender ... 121
Jackson-Gwilt Medal 2020: Professor R. Bacon 121
Price Medal 2020: Dr. Philip Livermore 121
Annie Maunder Medal 2020: Professor R. Trotta ... 121
Patrick Moore Medal 2020: Dr. Caroline Neuberg 121
Agnes Mary Clerke Medal 2020: Dr. M. Hoskin 121
Fowler Award 2020 (Astronomy): Dr. A. Triaud . 121
Fowler Award 2020 (Geophysics): Dr. C. Magee 121
Group Achievement Award 2020 (Astronomy): Astropy Project Team ..........ccoevvvvvervennnnn. 121
Group Achievement Award 2020 (Geophysics): STEREO Heliospheric Imagers team 121
Service Award 2020: Ms. Kim Burchell .........c.ccoooiiiiiiiiiiiiiiiiieccceeeeeen 121
Winton Capital Award 2020 (Astronomy): Dr. T. Collett 121
Winton Capital Award 2020 (Geophysics): Dr. Michelle Bannister . 121

Royal Astronomical Society, Talks:
George Darwin Lecture, 2019: Black holes, Einstein’s gravity and rocket science
(CRIISTINE DIOIIE) ..eeiiviiieeeiiiiiieeeeeetiieeeeeetteeaeeeettanaaeeeasaenaeeessssnnaeesessnnnseeessssnnaeeersssnnneeees 83
James Dungey Lecture, 2019: Energetic particle precipitation and its effects on the upper

atmosphere (M. Clilverd) 81
George Darwin Lecture 2020: Professor O. Lahav . 121
Gerald Whitrow Lecture 2020: Professor A. Pontzen 121
James Dungey Lecture 2020: Dr Sarah Matthews ........ccccocoiiiiiiiiiiiiiiiiieeieeeieeeeeee e 121

Solar System:

The accuracy of the solar parallax obtained at the 1769 Transit of Venus:

2 Correction (C.TAYIOL) .iiiiiiiiiiiiiiiiiiiiiietee et 203
Space Programme:

The Cluster mission, the first mission probing the Sun—Earth connection in three

dimensions (C. P. ESCOUDEL) ...iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteieeieee it 163

OBS Index 2020.indd 4 26/10/2020 14:27



Index to Volume 140 v

Stars:
My companion is bigger than your companion (H. M. J. Boffin & Virginia Trimble) ............. 1
Spectroscopic orbits of three dwarf Barium stars (P. L. North ez al) .....cocoovvviiiiiiiiiiiiiinennnnnn. 11
Common envelope evolution; from binary star chrysalis to cosmic butterfly (D. Jones) ......... 41
The unusual eruption of the extragalactic classical nova M31N 2017-09A(C. Lloyd ez al.) ... 85
Rediscussion of eclipsing binaries. Paper 1. The totally-eclipsing B-type system
{ Phoenicis (J. SOUTNWOTTR) ..eeiiiiiiiiiiiiiieieiiiiiiee ettt e e st e e e s e e e e e s e saanaeees 247
Sun:
Simulations of eruptions from the Sun’s corona: what can we learn? (P. Wyper) ... 174
The Parker Solar Probe — the mission and its first results (S. Bale) 181
Telescopes:
CHARMing — developing an astronomical heterodyne receiver for the Large Millimetre
Telescope (Bimear Gallaghier) ...........eueueueueuiiiiiiiiiiiii e s e s e e e e e s e seeeseneneeeees 113
Thesis Abstracts:
A study on quenching and galaxy growth in z ~ 1 clusters using HST WFC3 grism
observations (Jasleen K. Mathartl) .........ooeuiiiiiiiiiiiiiiiiiriiiiieiieieieieeaeeeeeeeeeieeeeee e 71
Discovery and characterization of gravitationally lensed quasars in wide-field surveys
(C. Lemon) 73
X-ray studies of the innermost regions of black-hole accretion (Jiachen Jiang) .. 73
Exploring galaxy clusters and groups with cosmological simulations (N. Henden) .. 111
New avenues in atmospheric modelling of exoplanets (S. Gandhi) 154
X-ray Astronomy:
X-ray studies of the innermost regions of black-hole accretion (Jiachen Jiang) ..................... 73
The foundation of X-ray astronomy in the UK (60 years old last month)
(I POUIIAS) ettt ettt ettt ettt e e e ettt e e e et etaa e e e e ettt e e e e eaea e e eeeaana e eeeeeaanneaeaenen 113

OBS Index 2020.indd 5 26/10/2020 14:27



vi The Observatory

REVIEW INDEX

Al-Khalili, J., The World According 10 PRYSICS ........uuueeuueuuuureueniiisiesisiseseseseseseseseseseseneneisnaieinnanne, 269
Altschuler, D. R. & Ballesteros, F. J., The Women of the Moon:

Tales of Science, Love, Sorrow and Courage 51
Argyle, B., Swan, M. B. & James, A., An Anthology of Visual Double Stars 59
Armitage, P. J., Astrophysics of Planetary Formation, 2nd Edition 153
Ballester, P., Ibsen, J., Solar, M. & Shortridge, K. (eds.), Astronomical Data Analysis

And SYSTEMS XX VI c.ooouiiiiiiiiiie et e ettt e e et e e e e e et e e e e eeaaaeeeeeeaas 151
Beccari, G. & Boffin, H. M. J. (eds.), The Impact of Binary Stars on Stellar Evolution ................... 27
Boffin, H. M. ]J. & Jones, D., The Importance of Binaries in the Formation

and Evolution of Planetary NEDUIAE .................eeeieeiuuuiiieiiiiiiiie e et e et aeeeae 109
Boyd, R. N. & Famiano, M., Creating the Molecules of Life 53
Brown, B. R., The Apollo Chronicles: Engineering America’s First Moon Missions ... .. 206
Burke, B. F., Smith, F. G. & Wilkinson, P., An Introduction to Radio Astronomy, 4th Edition ........... 24
Buxner, S. R., Shore, L. & Jenson, J. B. (eds.), Celebrating the 2017 Great American Eclipse:

Lessons Learned from the Path of TOtQITY ..cceeeveeeeeeeiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 31
Campbell, C. G., Magnetohydrodynamics in Binary Stars 67
Carroll, S. M., Spacetime and Geometry: An Introduction to General Relativity 33
Chervon, S., Fomin, 1., Yurov, V. & Yurov, A., Scalar Field Cosmology 63
Clegg, B., Dark Martter & Dark Energy: The Hidden 95% of the Universe .............ccccceeeeeviunnneennnn. 61
Coles, K. S., Tanaka, K. L. & Christensen, P. R., The Atlas of Mars:

Mapping Its Geography and GeolOZY ........ceceeeuuuuieeeeeeiiieeee et e et e e eeeie e 56
Compere, G., Advanced Lectures on General Relativity 32
Covington, M. A., Digital SLR Astrophotography, 2nd Edition 68
Cowen, R., Gravity’s Century: From Einstein’s Eclipse to Images of Black Holes .. 64
Cummings, W. D., Evolving Theories of the Origin of the MOOm .......cccceeeeeeeeeiiiiiiiiiiiiiiieieiieeeeeeeeees 205
DeVorkin, D. H., Fred Whipple’s Empire: the Smithsonian Astrophysical Observatory, 19551973 ........ 152
Dickinson, T., Nightwatch: A Practical Guide to Viewing the Universe 69
Dunlop, S. & Tirion, W., 2021 Guide to the Night Sky 284
Eldridge, J. J. & Tout, C. A., The Structure and Evolution of Stars .............ccccceeveveveveeeeeeeereeenenennnns 26
English, N., Classic Telescopes: A Guide to Collecting, Restoring, and Using Telescopes of Yesteryear ...... 28
English, N., Chronicling the Golden Age of Astronomy:

A History of Visual Observing from Harrior t0 IMOOTe .........cccceeeeeeiiieieeeneeeieieieieieieneneeeeeeeeeeeeeeeees 28
Faber, S. M., van Dishoeck, E & Kennicutt, R. (eds.), Annual Review of Astronomy and

Astrophysics, Volume 57, 2019 59
Farmanyan, S.V. et al. (eds.), Astronomical Heritage of the Middle East . .. 102
Fegan, D., Cherenkov Reflections: Gamma-Ray Imaging and the Eﬂolutzon of '[éVAstronomy ........... 96
Forgan, D. H., Solving Fermi’s Paradox .................cccuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeesesesesessssnnnnees 105
Garfinkle, R. A., Luna Cognita: A Comprehensive Observer’s Handbook of the Known Moon ........... 204
Geach, J., Galaxy: Mapping the Cosmos 207
Gray, N., A Student’s Guide to General Relativity 62
Griffin, R. E. M. (ed.), Southern Horizons in Time-Domain Astronomy .... 99
Gutfreund, H. & Renn, J. Einstein on Einstein: Autobiographical and Scientific Reflections ............... 271
Habing, H. J., The Birth of Modern AStronomy ...............cccccccceuuuiiiiiiiiiiiiiiiiiiiiiiiieieieeeieeeeeeeeneeenes 267
Hand, K. P., Alien Oceans: The Search for Life in the Depths of Space 284
Harwit, M., Cosmic Discovery: The Search, Scope, and Heritage of Astronomy .. . 56
Hooper, D., At the Edge of Time: Exploring the Mysteries of Our Universe’s First Seconds ................. 144
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

VOIUINE 47y 20T9 oottt s 285
Kanas, N., Star Maps: History, Artistry, and Cartography, 3rd EQItion ...............ceueeeeeeeveevevevevennnnnns 209
Kanipe, J. & Webb, D., Annals of the Deep Sky: A Survey of Galactic and

Extragalactic Objects Volumes 1—7 148
Kosso, P., As the World Turns: The History of Proving the Earth Rotates 265

OBS Index 2020.indd 6 26/10/2020 14:27



Index to Volume 140 vii

Lago, M. T. (ed.), Astronomy in Focus: As Presented at the AU XXX General Assembly .................. 211
Lahav, O., Calder, L. Mayers, J. & Frieman, J. (eds.), The Dark Energy Survey:

The Story of a Cosmological Experiment 282
Lee, C.-H., Time-Domain Studies of the Andromeda Galaxy 99
Levan, A., Gamma-Ray Bursts 24
Li, B., Simulating Large-Scale Structure for Models of Cosmic Acceleration .............ccceeevevevevevnvennnns 65
Lique, F. & Faure, A. (eds.), Gas-Phase Chemistry in Space: From Elementary Particles to

Complex Organic MOIECUIES ...............euuuuuuuuemieiiiiiiiiieiteeeaeeete s 25
Lusanna, L., Non-Inertial Frames and Dirac Observables in Relativity ..............ueueueueuuueuennnnnnnnnnnnns 60
Malkan, M. A. & Zuckerman, B (eds.), Origin and Evolution of the Universe:

From Big Bang to Exobiology, 2id EQIION ................cuuuueeeeeeeiuriuisesesesesesesesesesesessnsnnnnnnnnnnnnnnnnnnes 106
Molinaro, M., Shortrige, K. & Pasian, F. (eds.), Astronomical Data Analysis and Systems XXVI ... 151
Moore, D., What the Stars are Made Of: The Life of Cecilia Payne-GaposchRin ............ccccceeeveeunnn. 146
Nolte, D. D., Introduction to Modern Dynamics: Chaos, Networks, Space and Time  .................uu...... 110
Page, L., The Little Book 0f COSMOIOZY ...c...ueviieiiiiiiiiiiiiiiee ettt e e 281
Pasachoff, J. M. & Filippenko, A., The Cosmos: Astronomy in the New Millenium, 5th Edition . 22
Portegies Zwart, S. & McMillan, S., Astrophysical Recipes: The Art of AMUSE ...........ccccovvvvvvuennnn. 67
Prsa, A., Modeling and Analysis of Eclipsing Binary Stars: the Theory and Design

Principles Of PHOEBE ..........uioioieieieaeaeaeeeeeee e e e e e e e e e e e e e e et et e e et e e e e e e et e e e e e e e et eeeeeeeeeeeteterereeeeeeeeaenes 66
Roberts, B., MHD Waves in the Solar Atmosphere .................cccuuiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeaeeeees 23
Ryabova, G. O., Asher, D. J. & Campbell-Brown, M. D. (eds.), Mezeoroids:

Sources of Meteors on Earth and BeYond ..........ccoceeeeeiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 55

Saul, J. M., What the Stork Brought: African Click-Speakers and the Spread of Humanity’s
OUAEST BELESS eveieieeeeeeeeeeeee ettt 35

Schultz, G., Barnes, J. & Shore, L. (eds.), Advancing Astronomy for All: ASP 2018 ... 208
Shafter, A. W., Extragalactic Novae: A Historical Perspective . 97
Sheehan, W., SATuUrm .....cc.cooevveeeeeeieiiiieeee e 103
Siegfried, T., The Number of the Heavens: A History of the Multiverse and the

Quiest to Understand the COSMOS .............ccccuuiiiiiiiiiiiiiiiiiiiiiiiece et 107
Teuben, P. J. et al. (eds.), Astronomical Data Analysis and Systems XXVIII ........ccccoeveeeeenunenenennnn. 151
van der Kruit, P., fan Hendrik Oort: Master of the Galactic SYSIEm ...........uuuuueuuuuuuiunuiiiininenenenenns 104
Wali, K. C., S. Chandrasekhar: Selected Correspondence and Conversations ... 274
Weinberg, S., Lectures on Astrophysics 149

Wenz, J., The Lost Planets: Peter van de Kamp and the Vanishing Exoplanets Around
BATNQATA’S STAT ...ttt ettt e e et et et et et et et ettt e et ettt et ettt et ettt et ettt ettt rananas 52
Werner, K. ez al. (eds.), Radiative Signatures from the Cosmos:

A Conference in Honour of Ivan Hubeny 100
Williams, R., Hubble Deep Field and the Distant Universe 21
Woolfson, M. M., About Stars: Their Formation, Evolution, Composition, Locations and Companions 58
From The Library:

King, H. C., The History 0f the TELeSCOPE .........uuuuuuuruuuruiiiuiuieiiiiiiiiiiiiaiiiiaieeenesennenes 286
Other Books Received:

Romanyuk, I. I., Yakunin, Y. A. & Kudryavtsev, D. O. (eds.), Physics of Magnetic Stars ................. 71

OBS Index 2020.indd 7 26/10/2020 14:27



viil The Observatory

OBS Index 2020.indd 8 26/10/2020 14:27



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. ]J. STICKLAND R. W. ARGYLE S. J. FOssey

EDITORS 1877—2021

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-193§ M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P. T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S. J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 141
2021

Index 2021 Working File 1.indd 1 02/11/2021 11:49



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Argyle, R.W. .

Barstow, M. ..
Blain, A. .
Bond, P. .
Browning, P. .

Cook, A. ... 92
Cooke, C. 138, 210
Coles, P 93
[@10) 1151 g DRSS 273

Crawford, I. .

Di Scala, G. ..
Dunlop, S. ...

England, K. .oooooiiiiiiiiiiieiiiieeeeeeeeeeeeeeen 311

Foulger, G. ...

Gething, P. .........
Griffin, R. E. M. .
Hardcastle, M. 254
Harrison, R. . .. 164
Heavens, A. ...oooiiiiiiiiiieeiieeieeeeeeei 157

Helbig, P. ..... 41, 735 81, 90, 117, 133, 136,

145, 215, 247, 264, 267, 303

Hilditch, R. .. 85
Howarth, 1. 159
Hughes, D. ... 345 355 77> 154> 209,

250, 253, 307, 308
Huziak, R. ..o 1
James, N. ..

Janzen, D. 223
Jones, S. . . 279
Jordana-Mitjans, N. .......ccooeiiiiiiiiiinnnes 278
Kasliwal, M. ..cooovviiiieeiiiiieeeeeeee e 217
Kitchin, C. R. . 47
Koppelman, M. .. 1
Lahav, O. 49
Lambert, D. L. ..ooiieiiiiiiiieeeeeeeeeeee 83
Lloyd, C. wovveiiiii 1, 63, 223

Index 2021 Working File 1.indd 2

Maccarini, L. .ooovveeeeeiiiiiieeeeee. 269
Magee, C. .. 161
Mandhai, S. 275
Matthews, S. 169
Matula, L. .. . 46
McKim, R. . 335 92, I41, 297
Miller, I. .. .223
Mitton, S. 32,154
Murray, C. ... 144
Nall, Jo oo 99, 101
Ogmen,Y. 223
Peacock, J. .... .. 265
Petriew, V. oovieeeiiiiiiieeeeeeiinns I
Phillipps, S. 1, 307
Pickard, R. . . 63
Pinault, L. 140
Pollacco, D. 138
Pontzen, A. ...ooovviiiiiiiiieeens 220
Reed,B.C. .ooeeiiiiieeeeeeiis 172
Romero-Shaw, I. ...................... 277
Scardia, M. ..cccoovviiiieeeeiiiiins 269
Smalley, B. . IST
Smith, R. C. ... . 142, 256
Southworth, J. ....... 22,52, 122, 149, 150, 190,

234, 282
Stickland, D.J. .............. 36, 39, 153, 206, 271,

272, 310
Tai, C. oo . 269
Taylor, C. 246
Thiemann, H. . 277
Tordai, T. .. 63
Triaud, A. . 97

Trimble, V. ... 41, 77, 84, 88, 143, 147,

157, 203, 213, 262, 300, 301, 3045 305, 309
Vanmunster, T. .......cccociiiiiiiiin. 63
Williams, D. A, oo 212, 260
Williams, P. ..oooveeiieiiieiiieeinn, 37, 148, 260

02/11/2021

11:49



Index to Volume 141 iii

SUBJECT INDEX

Artificial Intelligence:

Darkness visible: Al in cosmological experiments (O. Lahav) ............eeuvveiiviiiiiiiiiiiiiiiiiiiinnnn. 49
Black Holes:
The migration of compact binaries from their host galaxies (S. Mandhai) ...........ccceeeeveeeennn 275

Celestial mechanics:
A recursion relation for powers of the time-average distance in Keplerian orbits

(B. C. Reed) 172
Celestial angular momentum and disc formation: a query (C. Taylor) .... 246
Correspondence:
Not a moribund institution (P. Gething) 32
The elephant in the open-access room (P. Helbig) 133

Don’t mention the war! (P. Helbig) .....coovvviviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiannns . 136

Celestial angular momentum and disc formation: a query (C. Taylor) . 246
Kapteyn in Leiden (P. Helbig) .............. 247
Corrigendum: ......covvvvvviiiiiiiiiiiiiiieieieieeenanns 216
Cosmology:
Darkness visible: Al in cosmological experiments (O. Lahav) . 49
Can’t get there from here? Curious logic in the famous paper by Emstem an
(P. Helbig) 117

Dwarf galaxies in cosmology (A. Pontzen) ... 220
Exoplanets:

The ultra-cool dwarf and the seven planets (A. Triaud) 97
Galaxies:

Dwarf galaxies in cosmology (A. Pontzen) ... 220
Gamma-Ray Bursts:

‘What is the role of magnetic fields in GRB outflows? (Nuria Jordana-Mitjans) ..................... 278
General Relativity:

Measuring the curvature of space-time (T. COIIETL) ...uuuvrriurrirriiiiiiiiiiiiiiiiiiiiieaes 273
Geophysics:

Seismic-reflection data and space exploration (C. Magee) 161
Gravitational Waves:

Eccentricity in gravitational-wave transients (Isobel Romero-Shaw) ...........cccccocviiiiiiiiiennnne. 277
Here and TRETE ...oovveiiiiiiiiiee et 48, 96, 160, 216, 272, 332
History of Astronomy:

Forgotten ‘Out-of-Town’ meetings: The Royal Astronomical Society in Bristol, 1956

(I 0P 1157 o) o 1) ISR 16

Calculation and conflict: anniversary reflections on the early history of the RAS

(. Nall) ...

Astronomers in Victorian Bristol (1820-1901) (S. Phillipps)
Can’t get there from here? Curious logic in the famous paper by Einstein and de Sitter

(€50 5 (5 Lo 1= TSN 117
Don’t mention the war! (P. Helbig) .... .
Lancashire astronomers and the early RAS (S. Phllllpps) .
Kapteyn in Leiden (P. HEIDIZ) ..ovvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiii s 247
Anton Pannekoek, Marxist astronomer, photography, eplstemlc virtues, and political

philosophy in early 20th-Century astronomy (C. Tai) 269

Astronomical centenaries for 2022 (K. England) .... 311
Infrared:

Our dynamic infrared sky (Mansi Kasliwal) ... 217
Internet:

The elephant in the open-access room (P. Helbig) ........eueurimiiiiimiiiiiiiiiiiiiiiii e 133
Neutron Stars:

The migration of compact binaries from their host galaxies (S. Mandhai) ............cccccoevnnies 275
Notes from Observatories:

R. F. Griffin’s unpublished radial-velocity ODSEIrVATIONS ..........uvuvureumrmumiiininininineeeeeeees 295

Index 2021 Working File 1.indd 3 02/11/2021 11:49



iv The Observatory

Obituaries:
Tain Kenneth McKinnon Nicolson (1945-2020) (C. Kitchin) ...........evvvvuvieveveiiieiiiiiiininennnnnns 47
John David Barrow (1952—2020) (P. Coles) ... 93
Derek McNally (1934—2020) (I. Howarth) .... 159
Domenico Gellera (1941—2021) (M. Scardia & L. Maccarini) 269
Roger Francis Griffin (1935-2021) (Elizabeth Griffin) ...........oeeeviiiiiiimiiieiiiiiiiiiiieiieee 322
Obituary Notice:
Roger Francis Griffin (I935-2021) tiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeereeeeseesaessessseseeeaeeeee . ————————— 96
Leonard Matula (1942—2021) (David Stickland) 271
Peter S. Conti (1934—2021) (David Stickland) 272
Radial Velocities:
R. F. Griffin’s unpublished radial-velocity 0bSErvations .................ueveueueuerereveriiiieieieiniainenenns 295
Royal Astronomical Society:
Forgotten ‘Out-of-Town’ meetings: The Royal Astronomical Society in Bristol, 1956
(S PRIIIPPS) wevteeeiiiiiiiieee ittt ettt e e st e e e e e 16
Calculation and conflict: anniversary reflections on the early history of the RAS
(J. Nall)

Astronomers in Victorian Bristol (1820-1901) (S. Phillipps)
Lancashire astronomers and the early RAS (S. Phillipps)
Royal Astronomical Society, Astronomy and Geophysics Meetings:

2020 October 9 49
2020 November 13 97
2020 December 11 161

2021 January 8 ...
2021 February 12
2021 March 12 .
2021 April 9
Royal Astronomical Society, Medallists and Prize-winners:
Gold Medal 2021 (Astronomy) Professor Jocelyn Bell-Burnell
Gold Medal 2021 (Geophysics) Professor T. Lay ...
Herschel Medal 2021: Professor S. Smartt
Eddington Medal 2021: Professor Hiranya Peiris
Chapman Medal 2021: Professor Ineke de Moortel
Price Medal 2021: Professor Emily Brodsky
Jackson-Gwilt Medal 2021: Dr. F. van Leeuwen
Annie Maunder Medal 2021: Professor R. Walsh
Patrick Moore Medal 2021: Miss Sarah Eames

Service Award (Geophysics) 2021: Professor I. Crawford 169
Fowler Award (Astronomy) 2021: Dr. James Owen 169
Fowler Award (Geophysics) 2021: Dr. Richard Morton 169
Winton Award (Astronomy) 2021: Dr. Cassandra Hall 169
Winton Award (Geophysics) 2021: Dr. Julia Stawarz 169
Group Award (Astronomy) 2021: Event Horizon Telescope team 169

Harold Jeffreys Lectureship (2021) Dr. Sanne Cottaar

George Darwin Lectureship (2021): Professor F. Fraternali

James Dungey Lectureship (2021): Dr. Karen Aplin
Royal Astronomical Society, Talks:

George Darwin Lecture 2019: Professor O. Lahav 49
George Darwin Lecture 2020: Professor Sarah Matthews 169
Eddington Lecture 2020: Professor Mansi Kasliwal 217
Gerald Whitrow Lecture 2020: Professor A. Pontzen 220
Stars:

Complex variations of the double-mode Cepheid variable V2853 Ori

(C. Lloyd, R. Huziak, V. Petriew, G. di Scala & M. Koppelman) ........cccccoeeeeeieierienieinennnnnn. 1
Is IRXS Jo12750.5+380830 a superhumping intermediate polar?

(C. Lloyd, T. Tordai, T. Vanmunster & R. Pickard) .......cccoovereririiiiiiiiiieiiieieieieieieeeeeeeeeeeeeeen 63
A period study of the W Ursae Majoris-type eclipsing binary GSC 03465-00810

(C. Lloyd, I. Miller, D. Janzen &Y. OFIMEN) ......ceevevivveeeeereeieieeeeeeereeseseeseeeeseeeeseeseneenens 223
Red novae candidates? An investigation of near-contact red-giant eclipsing binaries

(Heidi TRISIIANIL) eiiiiiieeeiiiiiie e et e e e ettt e e e ettt e e e e eetai e e eeeetaan e eeeeaannnaeeeeasnnnaeeeeennnnnaaaes 277

Index 2021 Working File 1.indd 4 02/11/2021 11:49



Index to Volume 141 \%

Rediscussion of Eclipsing Binaries (J. Southworth)
Paper 2: The eccentric solar-type system KX CNiC ....ocvviiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieienenenennnne 22

Paper 3: The interferometric, spectroscopic, and eclipsing binary Vioz2 Cassiopeiae . 52
Paper 4: The evolved G-type system AN Camelopardalis ... 122
Paper 5: The triple system V455 Aurigae 190
Paper 6: The F-type system V505 Persei 234
Paper 7: Delta Scuti, gamma Doradus, and tidally-perturbed pulsations in RR Lyncis ....... 282
Sun:
Imaging solar coronal mass ejections on the heliosphere, from STEREO to Lagrange
(R HAITISOM) tettitiiiiiiititiiitttetetet ettt s n e e s e e e e e e e eenenenananaes 164
The visual complexity of coronal mass ejections (Shannon Jones) ........ccceeeveeeieieeeierereeenennn 279
Thesis Abstract:
Anton Pannekoek, Marxist astronomer, photography, epistemic virtues, and political
philosophy in early 20th-Century astronomy (C.Tai) .......cccccvviiiiiiiiiiiiiiiiiiiiiiie s 269

Index 2021 Working File 1.indd 5 02/11/2021 11:49



vi The Observatory

REVIEW INDEX

Barnes, L. A. & Lewis, G. E., The Cosmic Revolutionary’s Handbook

(Or: How to Beat the Big BaAng) .............cccccuuiiiiiiiiiiiiiiiiiiiiiiiiiee et 81
Beech, M., A Cabinet of Curiosities: The Myth, Magic and Measure of Meteorites ..............c.cccevuvene. 250
Begelman, M. & Rees, M. J., Gravity’s Fatal Attraction: Black Holes in the Universe,

FPA EQITION «.coooviviiiiiiiiiiiiiiieeeeeeeee e 143
Beisbart, C., Sauer & T. Withrich, C. (eds.), Thinking About Space and Time: 100 Years of

Applying and Interpreting General ReIQTIVITY ............ueeieeiiuuiieeeeiiiiee e et e e e eetiee e e eeeeaeeeeeeeaann 90

Belloni, T. M., Mendez, M. & Zhang, C. (eds.), Timing Neutron Stars: Pulsations, Oscillations,

and Explosions 147
Bojowald, M., Foundations of Quantum Cosmology 265
Bond, P., Rosetta: The Remarkable Story of Europe’s Comet Explorer 308

Burrows, D. N. (ed.), The WSPC Handbook of Astronomical Instrumentation .
Buta, R. J., Cosmic Pinwheels: Spiral Galaxies and the Universe

Chinnici. 1., Decoding the Stars: A Biography of Angelo Secchi, Fesuit and Scientist ..........cccoeeeveeeeenen. 33
Chinnici, I. (ed.), Angelo Secchi and Nineteeth Century Science: The Multidisciplinary Contributions

Of @ Pioneer ANd INTOVATOT ...........uuuuiieeeeeeeeeeeeeeee e e e eeee e e aeee e e ee e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeees 260
Christianson, J. R., Tycho Brahe and the Measure of the HEQUENS .........ccceeeeeeieieieieiiiiieiiesesesesesenenens 34

Connes, P. (ed. Lequeux, J.), History of the Plurality of Worlds: The Myths of Extraterrestrials
TIEOUZN THE AGES e e e e e s e s e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeees

Conselice, C. J., The Cosmic Evolution of Galaxy Structure

Cunningham, C. J., Asteroids

Deacon, N., Twenty Worlds. The Extraordinary Story of Planets Around Other Stars ................cccouve. 138
Del Popolo, A., The Invisible Universe: Dark Matter, Dark Energy, and the Origin and

ENA OF ThE UNIVEESE et e e e e e e e e e e s e e e s e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
Dick, S. J., Space, Time and Aliens: Collected Works on Cosmos and Culture ...
Dunlop, S. & Tirion, W., Night Sky Almanac: A Stargazer’s Guide to 2021 ..

Falkner, D. E., The Mythology of the Night Sky: Greek, Roman, and Other Celestial Lore,
2nd Edition
Friederich, S., Multiverse Theories: A Philosophical Perspective

Gallaway, M., An Introduction to Observational Astrophysics, 2nd Edition
Ganse, B. & Ganse, U., The Spacefarer’s Handbook: Science and Life Beyond Earth .
Gezerlis, A., Numerical Methods in Physics with Python
Gordin, M. D., Einstein in Bohemia
Gorkavyi, N., Dudorov, A. & Taskaev, S. (eds.), Chelyabinsk Superbolide ...
Gullberg, S. R., Astronomy of the Inca Empire: Use and Significance of the Sun and the Night Sky .... 35

Halpern, P., Flashes of Creation: George Gamow, Fred Hoyle, and the Great Big Bang Debate ........... 301
Hartle, J. B., Gravity: An Introduction to Einstein’s General Relativity
Harwit, M., Cosmic Messengers: The Limats of Astronomy in an Unruly Universe .

Hentschke, R. & HOlbling, C., A Short Course in General Relativity and Cosmology ...............cceuve.. 145
Hill, G., The Evolution of Stars: From Birth to Death ... 85
Howell, S. B. (ed.), The NASA Kepler Mission 88
Ivanova, N., Justham, S. & Ricker, P., Common Envelope EVOIULION ................ccccevviiiiiiiiiiiniiinanannn. 258

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,
VOIUINE 48, 2020 ..o n e e 152
Jeans, C. V., Sir James Feans: Scientist, Philosopher, and Musician:
Through Space and Time in the First Half of the Twentieth Century
Jiang, X. (trans. Chen, W.), Chinese Astrology and Astronomy: An Outside History .
Johnson, Jr., J., Zwicky: The Outcast Genius Who Unmasked the Universe

209
206

Kabath, P., Jones, D. & Skarka, M. (eds.), Reviews in Frontiers of Modern Astrophysics,
From Space Debris 10 COSTOIOZY ....veeeeeeeeeeieieieieieieie ettt ettt e e et e e e e e e e e e e eeeeeeees 304
Kellerman, K. I., Bouton, E. N. & Brandt, S. S., Open Skies: The National Radio Astronomy

Observatory and its Impact on US Radio Astronomy 154
Kogure, T., The History of Modern Astronomy in Fapan 307
Kolata, J. J., Elementary Cosmology: From Aristotle’s Universe to the Big Bang and Beyond,

SECONA EQITION .. e e e e e e e n e nenenene e e 215

Index 2021 Working File 1.indd 6 02/11/2021 11:49



Index to Volume 141 vii

Leckrone, D. S., Life with Hubble: An Insider’s View of the World’s Most Famous Télescope ................ 87
Léna, P., Astronomy’s Quest for Sharp Images: From Blurred Pictures to the Very Large Télescope ........ 257
Lequeux, J., Hippolyte Fizeau, Physicist of the Light 77
Lequeus, J., Encrenaz, T. & Casoli, F., The Exoplanet Revolution 138
McAlister, H. A., Seeing the Unseen: Mount Wilson’s Role in High Angular Resolution Astronomy ..... 254
McConabhay, A., Using Sequence Generator Pro and Friends: Imaging with SGR PHD2,

and Related SOfITUATE ..........ccouuuiiiiiiiiiiee ettt e et e e et eeeeaas 39
Malkan, M. A. & Zuckerman, B. (eds.), Origin and Evolution of the Universe:

From Big Bang to Exobiology, 2nd Edition 80
Mason, C. E., The Next 500 Years: Engineering Life to Reach New Worlds 298
Merritt, D., A Philosophical Approach to MOND: Assessing the Milgromian

Research Program in Cosmology 73
Mitton, J. & Mitton, S., Vera Rubin: A Life ... 203
Moskvitch, K., Neutron Stars: The Quest to Understand the Zombies of the Cosmos ...................ccu... 210
O PMEATa, S. Joy MATS oottt e e e ettt e e e et e e ettt e e e aeaaaaes 92

Pannuti, T. G., The Physical Processes and Observing Techniques of Radio Astronomy:
AT INEPOUCTION oottt e e e ettt e e e e e et e e e e e etaa e e eeeeaaneeeeeeaen 254
Peebles, P. J. E., Cosmology’s Century: An Inside History of Our Modern Understanding

of the Universe 41
Peebles, P. J. E., The Large-Scale Structure of the Universe 157
Peebles, P. J. E., Priciples of Physical Cosmology ... 157
Peebles, P. J. E., Quantum Mechanics 157
Pinkerton, A., Radio: Making Waves in Sound .. 157
Rauscher, T., Essentials of Nucleosynthesis and Theoretical Nuclear Astrophysics . 83
Ryden, B. & Peterson, B., Foundations of Astrophysics 150

Salyk, C. & Lewis, K., Introductory Notes on Planetary Science: The Solar System, Exoplanets,
and Planet FOYMQTION ..............uuuuuuuuuuuuiiiiiiiiiiiiiiiieieeetetae s 253
Sandrone, S., Nobel Life: Conversations with 24 Nobel Laureates on their Life Stories,

Advice for Future Generations, and What Remains to be Discovered 309
Schaftner-Bielich, J., Compact Star Physics 84
Schmidt, J. F. J. (trans. Harvey, S.), The Moon: A Translation of Der Mond ..................cccoveveeeeennis 92
Schweizer, L., Cosmic Odyssey: How Intrepid Astronomers at Palomar Observatory Changed

OurView of the UNIVEISe .........cocoiiiiiiiiiiiiiiiiiiiiiiiii ittt 148
Seidelmann, P. K. & Hohenkerk, C.Y. (eds.), The History of Celestial Navigation:

Rise of the Royal Observatory and the Nautical AIMANACS ..................ccoveveviieveieeieeenieeneneeinvnenenanns 36
Shayler, D. J. & Burgess, C., NASA’s First Space Shuttle Astronaut Selection:

Redefining the RIGNT STULT «...eeeeeeeeeeeeeee ettt ettt 154
Sheehan, W., Bell, T. E., Kennett, C. & Smith, R. W. (eds.), Neptune: From Grand Discovery to a

World Revealed. Essays on the 2o00th Anniversary of the Birth of John Couch Adams ...................... 297
Shevchenko, I. 1., Dynamical Chaos in Planetary Systems 144
Stimac, V., Dark Skies: A Practical Guide to Astrotourism 40
Szocik, K., Human Enhancements for Space Missions: Lunar, Martian, and Future Missions

10 1he OUIET PIANELS ...vvvvvvveeeiiieieeeeeeeeee s 250
Tielens, A. G. G. M., Molecular AStropiysics ...............ccceeiiiiiiiiiiiiiiiiiiiiiiiiieieieieieieeeeeeeeeeeeeeneneneees 212
Thomas, N., An Introduction to Comets: Post-Rosetta Perspectives ..............euuueeeeeeeeeevereevrenueseneeennns 251
van der Kruit, P., Pioneer of Galactic Astronomy: A Biography of Jacobus C. Kapteyn ............cccceeuun. 207
van der Kruit, P., Master of Galactic Astronomy: A Biography of Jan Hendrik OOrt .........ccceeeeeeeennnn. 300
van Dishoeck, E. & Kennicutt, R. C. (eds.), Annual Review of Astronomy and

ASTropIYSICS, VOIUINE §8y 2020 ... e e e e e e e e e e e e e e e e e e e e e e e e eeeeeaeaes 153
Vink, J., Physics and Evolution of Supernova Remnants 213
von Ehrenfried, M., The Artemis Lunar Program: Returning People to the Moon .. 155
Wanjek, C., Spacefarers: How Humans Will Settle the Moon, Mars, and Beyond ... 140
Weinberg, S., Foundations of Modern Physics 305
Williams, J. P., Introduction to the Interstellar Medium .. 260
Wszotek, B. & Ktuzmicz, A. (eds.), Kazimierz Kordylewski as a Man and an Astronomer ................ 77
Zazas, A. & Buat, V. (eds.), Star-Formation Rates of Galaxies ................ccuuueeeeeeeeeeeeeeeeeeneneeenenennnns 307
Zhelyzkov, I. & Chandra, R., Kelvin—Helmholtz Instabilivy in Solar Atmospheric Jets ............uuvuuunn. 296

Index 2021 Working File 1.indd 7 02/11/2021 11:49



viil The Observatory

From The Library:
Hay, W.T., Through My Telescope: Astronomy for All .............uuuuuuuuuuruunninniiiiienesisssesssssseneaes 46
Other Books Received:
Hirshfeld, A., Introduction to Stars and Planets: An Activities-Based Exploration ........................ 158
Impey, C. & Wenger, M. (eds.), Astronomy Education, Volume 2: Best Practices for
Online Learning ENVIFONMENTS ........uuuuuuuuuuuruuuneiuuusesanesiseseieisisisiaiaiaisisnisssssssssssssssssnens 158
Zhou, E., Studying Compact Star Equation of States with General Relativistic
TInitial Data APProaCh ........ccoveiiiiiiiiiiiiiiiiiiiiiiieieee ettt 310

Index 2021 Working File 1.indd 8 02/11/2021 11:49



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

D. ]J. STICKLAND

W. H. M. Christie
E.W. Maunder

A. M. W. Downing
T. Lewis

A. A. Common
H. H. Turner

H. P. Hollis

S. Chapman

A. S. Eddington
F. J. M. Stratton
H. Spencer Jones
J. Jackson

W. M. H. Greaves
J. A. Carroll

G. Merton

W. H. Steavenson
H.W. Newton

R. O. Redman

R. v. d. R. Woolley
W. H. McCrea
H. F. Finch

A. D. Thackeray
G. C. McVittie

G. J. Whitrow
E. M. Burbidge
P. ]J. Treanor

J. G. Porter

M. W. Ovenden
P. A. Sweet

R. H. Garstang

EDITED BY

R. W. ARGYLE

EDITORS 1877—2022

1877-1882
1881-1887
1885-1887
1885-1887
1893-1912
1888-1892
1888-1897
1893-1912
19I3-1914
19I13-19I9
19I3-1925§

1915-1923
1920-1927
1924-1932
1926-1931

1928

1929-1933
1929-1936
1932-1935
1933-1939
1935-1937
1936-1947
1938-1942
1938-1948
1940-1941
19411945
1943-1949
1945-1947
1947-1948
1947-1953
1948-1950
1948-1951
1949-1953
1950-1960
I951-1952
1953-1957
1953-1960

P. J. D. Gething
D. W. Dewhirst
A. Hewish

W. R. Hindmarsh
B. E. J. Pagel

J. E. Baldwin
D. McNally

C. A. Murray
P. A. Wayman
R. V. Willstrop
R. F. Griffin

J. B. Alexander
S.V. M. Clube
K. B. Gebbie
W. Nicholson
D. Lynden-Bell
C. Jordan

R. G. Bingham
M. V. Penston
S. ]J. Burnell
D. H. P. Jones
P. J. Andrews
G. G. Pooley
R. C. Smith

A. R. King

D. J. Stickland
C. R. Jenkins
R.W. Hilditch
M. G.Watson
I. D. Howarth
A. Collier Cameron
P. C.T. Rees

B. J. Boyle
R.W. Argyle

P. T. O’Brien
S. J. Fossey

VOLUME 142

S. J. FOssey

1954-1956
1956-1957
19571961
1957-1961
1961-1962
1961-1962
1961-1963
1961-1966
1962-1964
1963-1966
1963-1985
1964-1965
1965-1966
1966-1968
1966-1973
1967-1969
1968-1973
1969-1972
1972-1975
1973-1976
1973-1977
1975-1983
1976-1984
1977-19383
1982-1989
1983—

1984-1992
1985-1989
1990-1991
1990-1997
1991-1997
1992-1993
1993-1996
1996—

1997—2000
1998—



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Amon, A. ..
Aplin, K. ...
Argyle, R W. .

Babul, A. ... 23
Binney, J. coooeuiieieieiiie e 35
Bond, P. . 27,745,183
Bowman, D. .....coooiiiiiiiii 161
Bozza, V. .... 220
Brain, M. .. 115
Browning, P. . 124
Burgdorf, M. J. .. 220
Buta, R. oo 237
Chapman, A. ... 15
Cockell, C. ... .75
Corwin, Jr., H. G. .. 207
Cowley, S.W. H. . 178, 293
Crawford, I ..oovieeiiiiiiiiee e 182
Dominik, M. ... 220
Dunlop, J. S. . 177
England, K. ..., 313

Faedi, F. ................
Figueira Jaimes, R. .
Foulger, G. R.
Fraternali, F. ...

Griffin, E. .. 174
Haikala, L. K. 220
Hall, C. .. .. 129
Heavens, A. ..coooviiiiiiiiiieiiieeee e 235
Helbig, P. ..... 12, 70, 76, 114, 122, 142, 184,

230, 232, 241, 288, 301
Henning, Th. ... 220
Hinse, T. C. .coovriiiiiiieeeieeeeeea 220
Howarth, I. D. . . 34, 69, 240, 299
Hughes, D. ...... 18, 19, 121, 186, 240
Hundertmark, M. 220
Janin, E. .... 239
Jordan, S. .. 238
Jorgensen, U. G. ....covvvvvvvvivvvvviiinininennnns 220
Kent, B. .......... 16, 25, 28, 289, 295
Korzennik, S. 178
Koudmani, S. .. 79
Lambert, D. L. ...ocooeeiiiiiiieeeeeeiiinnns 68, 298
Lane, R. oo 71
Lloyd, C. ... 156, 256
Longa-Pefia, P ..oovvviiiiiiiiiiieiiieieeeeeeeens 220

Mancini, L. ..oooeiiiiiiieiiieeeeeee e 220
McKim, R. ... 179, 292, 297
Meredith, N. .. 294
Miles, R. coovviieiiiiiiieeeeeeeis 291
Morton, R. ..o, 245
Muthukrishna, D. 128
Myeong, G. ....oevvevereririiiiiiiininns 78
Netzer, H. ooooveeeiiiiiiiiiiieen 235
Nicholl, M. ....ooovvieeeeiiiiieeeene, . 250
Nimmo, F. oo 87
O’Brien, P. coovveeiiiiiieeeeeeeeee e 31
OWen, J. coeeeeiiee e 194
Pagani, C. ...oovviiiiiiiiiiiiiiien 174
Pasachoff, J. ...oeeeveiiiiiiiiiiiiiiieeccis 117, 303
Peacock, J. .... 73, 189, 300
Petchetti, S. C. .ooovvvieeeeieieee e 11
Phillipps, S. ..o 34> 40, 90, 199, 236
Pike, C. D, corveeeeeeiiiiiee e 188
Rabus, M. .... 220
Rahvar, S. 220
Ridpath, I. .... . 229
Rothery, D. ..oooviiiiiiiiiieeee 238
Sajadian, S. .....coiviiiiiii s 220
Skottfelt, J. weuoveeeeiiiieeeeiiiee 220
Smith, R. C. . 116
Snodgrass, C. ......evvveverennnnnnnnn. . 220
Sobel, D. oo 85
Southworth, J. ..ccouvnnnnnn. 1, 54, 103, 120, 161,
220, 267

Stawarz, J. coeveeeeie e 196
Stickland, D. ......cccoovviiiiiiiinn. 22,121, 244
Temple, M. J. oo, 77
Tinetti, G. .... 253
Thornburg, J. «eeeevvveeeeeeieienennnns .. 307
Trimble, V. ..... 13, 20, 30, 32, 125, 125, 176,191,
233, 242, 286, 302, 305, 308, 309, 311

Williams, P. .ooovneiiieiiiieeeeeeeees 19
Yelverton, B. ....oovveeiiiiiiiieeeeeiiiceee e 127

Young, A. ..
Younsi, Z. ..

Zubeldia, I ...ooooooiiiiii 80



Index to Volume 142 iii

SUBJECT INDEX

Atmospheric Physics:
Turbulence driven magnetic reconnection in collisionless plasmas: new insights from

NASA’s Magnetic Multiscale mission (J. Stawarz) .. 196
Black Holes:
Black-hole feedback in new regimes: modelling dwarf galaxies with active galactic nuclei
(S. Koudmani) 79

First image of a black hole from the Event Horizon Télescope (Z.Younsi) . . 135

Tidal disruptions of stars by supermassive black holes (M. Nicholl) ............ ve. 250
Correspondence:

Can satellite mega-constellations justify their impact on astronomy? (S. C. Petchetti) .... 11

On the absence of flat star clusters (P. Helbig) ... 12

Other losses (P. Helbig) ...oooovvvevieiiiiiiiinininnnnnn, 114

The invention of the printing press (M. Brain) . 115

Commemorating the invention of the printing press 1. Rldpath) 229

Comments on recent issues (A.Young) . 284
COTTIZENAUITL ttiiitiiiiiiiiiiiiiiiii e s s e s e s e s e e e aeseeeseeeaaaaeaaaaaeaaaes 80
Cosmology:

Cosmological distances: Calculation of distances in cosmological models with small-scale

inhomogeneities and their use in observational cosmology (P. Helbig) . 76

Cosmology from galaxy clusters with cosmic microwave background lensmg mass cahbratlon

(I. Zubeldia) 8o

Received wisdom (P. Helbig) 142
Exoplanets:

The transiting planetary system WASP-86/KELT 12: TESS provides the casting vote

(J. Southworth & F. Faedi) 1

The influence of planetary and stellar companions on debris discs (B. Yelverton) 127

The origin of the exoplanet radius gap (J. Owen) .. . 104

VLT, GROND, and Danish telescope observations of transits in the TRAPPIST-1 system

(J. Southworth ez al.) 220

A chemical survey of planets in our Galaxy (G. Tinetti) ... 253
Extragalactic Astronomy:

The development of extragalactic astronomy in the UK as seen through British professional

journals: after Hubble, Part 1 — 1925-1950 (S. Phillipps) 40

The development of extragalactic astronomy in the UK as seen through British professmnal

journals: after Hubble, Part 2 — 1951-1970 (S. Phillipps) ...ceevvvirriiiiiiiiiiiiiiiiiiiiieiiieievevevenens 90
Galaxies:
How galaxies gather their gas (F. Fraternali) .........ccoooiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieieieiiieevieevievenenens 37
Black-hole feedback in new regimes: modelling dwarf galaxies with active galactic nuclei
(S. KOUAMEADNIT) 1ettueeeiiiiiee ettt e e e ettt e e e eeette e e e e ettt eeeeeaanaaeeeeannnnaaeeesnnnaeeeeessnnnsaeeesnnnans 79
Gravitational Lensing:

Shedding light on the dark Universe with weak lensing (A. Amon) 81
Here and There .oooveveieieieieeeeeeeeeee e 36, 80, 128, 192, 244, 324
History of Astronomy:

The development of extragalactic astronomy in the UK as seen through British professional

journals: after Hubble, Part 1 — 1925-1950 (S. Phillipps) 40
The insight of Henrietta Swan Leavitt, adding depth to space (D. Sobel) 85
The development of extragalactic astronomy in the UK as seen through British professmnal

journals: after Hubble, Part 2 — 1951-1970 (S. Phillipps) 90

The first (Royal) Astronomical Society publication (S. Phillipps) . 199

Commemorating the invention of the printing press (I. Ridpath) .. 229

Astronomical centenaries for 2023 (K. England) 313
Milky Way Galaxy:

Galactic archaeology with Gaia (G. Myeong) 78

The insight of Henrietta Swan Leavitt, adding depth to space (D. Sobel) 85

Obituary:

David Hughes (1941-2022) (D. J. Stickland) .. 244




iv The Observatory

Photometry:
UBV(RI) ¢ aperture photometry for large galaxies, galactic globular clusters, and stars
(H. G. COTWIN, JT.) tetiiiiieeeeiiiiie e e ettt e e e ettt e e e e eeta e e e e eeat e e e e eeatn e aeeeannaaaeeeeannnneeeennnnneaes 207
Planet Formation:
The influence of planetary and stellar companions on debris discs (B.Yelverton) ................. 127
Planet formation, substructure, and gravitational stability in protoplanetary
accretion discs (C. HalL) .oouuuiiiiiiiiiiei it e e e et e e e e ea et e e e e eaaaaeeeeaessnneaeeeaes 129

Quasars:
Outflows and dust in quasars (M. J. Temple) .....coooveiiiiiiiiiiiiiiiiiieeeeeeeee e 77

Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2021 OCTODET 8 .uiiiiiiiiieieieiere s e e e e ee e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeaeeeaeeeeeeeeeeeeeeeeeeeeeeeeereeeeereenees 37

2021 November 12 81
2021 November 19 ... 86
2021 December 10 ... 129
2022 January 14 . 139
2022 March 11 - 193
2022 APTIL 8 1o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et et et et ettt e et aaeaaa——. 245

Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal 2022 (Astronomy): Professor G. Efstathiou .........ccccceevvviiiiiiiiiiiiiiiiiiiiiiieneene, 140

Gold Medal 2022 (Geophysics): Professor R. Horne ... 140
Chapman Medal 2022: Professor Sandra Chapman .. 139
Eddington Medal 2022: Professor A. Heavens ....... 140
Herschel Medal 2022: Professor Catherine Heymans 140
Jackson-Gwilt Medal 2022: Professor F. Eisenhauer .. 139
Price Medal 2022: Professor H. Tkalcic ... 139
Annie Maunder Medal 2022: N. Bonne, Jennifer Gupta, and C. Krawczyk . 139

Fowler Award 2022 (Astronomy): Dr. M. Nicholl .............oeeeeenn .. 139

Fowler Award 2022 (Geophysics): Dr. Beatriz Sanchez-Cano ... 139
Group Achievement Award 2022 (Astronomy): EAGLE simulations team 139
Group Achievement Award 2022 (Geophysics): UK Fireball Alliance ... 139
Service Award 2022 (Astronomy): Professor D. Kurtz ..... 139

Service Award 2022 (Geophysics): Professor Farideh Honary ..... .. 139

Winton Capital Award 2020 (Astronomy): Dr. Rebecca Smethurst . 139
Winton Capital Award 2022 (Geophysics): Dr. T. Lichtenberg . 139
RAS Education Award 2022 (Primary): Rachael Wood ............. 139
RAS Education Award 2022 (Secondary and Further Education): J. Harding 139
RAS Education Award 2022 (Higher Education): Professor M. Hoare .. 139
RAS GCSE Poster Competition 193
Royal Astronomical Society, Honorary Fellowships 2022: Dr. A. Vasavada(G),

Professor Kathryn McWilliams(G), Rob & Cathryn Wilcock(G), Dr. M. Roberts(A) ......... 139

Royal Astronomical Society, Talks:

George Darwin Lecture 2021: How galaxies gather their gas (F. Fraternali) ......c.cccccevvvee. 37
Harold Jeffreys Lecture 2019: Three surprises from planetary science (F. Nimmo) 87

James Dungey Lecture 2021: The charge of the spheres, sparking studies of the planets
(R ADLIL) ittt e e e e e et et et et et e e et e e et et ettt et et et et e e e aearaaae 140

Eddington Lecture 2021: A chemical survey of planets in our Galaxy (G. Tinetti) 253
Solar System:
Three surprises from planetary science (F. Nimmo) ............. 87
The charge of the spheres, sparking studies of the planets (K. Aplin) . 140
Stars:
Rediscussion of eclipsing binaries (J. Southworth)
Paper 8: The doubly-eclipsing quadruple star system V498 Cygni ... 54

Paper 9: The solar-type system KIC 5359678 .....coevvvvveveiiennnnnnns .. 103

Paper 10: The pulsating B-type system V1388 Orionis 161
Paper 11: ZZ Ursae Majoris, a solar-type system showing total eclipses and a radius
discrepancy 267
The third body in RR Lyncis revisited (C. Lloyd) ........... .. 156
Is V608 Cassiopeiae really a quadruple system? (C. Lloyd) 256
Star Clusters:
On the absence of flat star clusters (P. Helbig) .... 12




Index to Volume 142 \%

Sun:
Revealing the hidden corona with infrared (R. MOITON) ......cvvvvvvvivuvrureiererereeerenereneneennnnnnnnnes 245
Thesis Abstracts:
Cosmological distances: Calculation of distances in cosmological models with small-scale
inhomogeneities and their use in observational cosmology (P. Helbig) .. 76
Outflows and dust in quasars (M. J. Temple) 77
Galactic archaeology with Gaia (G. Myeoung) . 78

Black-hole feedback in new regimes: modelling dwarf galax1es with active galactlc nuclei
(S KOUAIMANI) tettttiiiiiiiiitiiititititeiie et s e s e s e e e s e e e e e eesesenananaes 79
Cosmology from galaxy clusters with cosmic microwave background lensing-mass calibration

(L. Zubeldia) 80
The influence of planetary and stellar companions on debris discs (B. Yelverton) . 127
Data-driven discovery of transients in the new era of time-domain astronomy

(D. MUThUKRTIISINGA) 1oetiiiiiiiiiiiiiiitiiiieiie e e e e e aene s e neneneeas 128



vi The Observatory
REVIEW INDEX

ADt, H. ALy A STllar Life .......cocooviiiiiiiiiiiiiiiieieieeeeeeeeeee ettt 13
Alighieri, S. & Capaccioli, M., The Sun and Other Stars of Dante Alighieri:

A Cosmographic Fourney Through the Divina Commedia
Armas, J. (ed.), Conversations on Quantum Gravity

Bandyopadhyay, D. & Kar, K., Supernovae, Neutron Star Physics and Nucleosynthesis .................... 299
Barentine, J. C., Mystery of the Ashen Light of Venus: Investigating a 400-Year-Old Phenomenon ........ 179
Battistelli, E. S., Experimental Astrophysics ..
Beckman, J. R., Multimessenger Astronomy ...
Bergmann, T. S., Forman, W., Overzier, R., Riffel, R. (eds.), Galaxy Evolution and Feedback across

Different Environments
Bertone, G., A Tale of Two Infinities
Bhattacharyya, S., Papitto, A., & Bhattacharyya, D. (eds.), Millisecond Pulsars ...
Blennow, M. & Ohlsson, T., 300 Problems in Special and General Relativity,

With Complete Solutions
Bose, D. & Rakshit, S., High Energy Astrophysical Neutrinos

Bothwell, M., The Invisible Universe:Why There’s More to Reality than Meets the Eve ...................... 116
Boutsikas, E., McCluskey, S. C. & Steele, J. (eds.), Advancing Cultural Astronomy:

Studies in Honour of CHve RUZEIES ......ceceeeeeeeeeeeeeeeeieieeeieeeieeeeeaeee e eeeeeeaeaeeeaeeeeaeeeeeeeeeeeeeaeeeeaeeeaees 19
Burgess, C., The Greatest Adventure: A History of Human Space Exploration 74
Burrows, D. N. (ed.), The World Handbook of Astronomical Instrumentation,Volume 4 ... 174

Ciotti, L., Introduction 10 Stellar DYNGIICS .........uueueueuuueiiiiiiiiiee s a e
Clark, J., Calculate the Orbit of Mars! An Observing Challenge and Historical Adventure
Clegg, B., Tén Patterns that Explain the UNIVEISE .............uuuuuuuuuuuuunnnnniesesesesesesessssssssssssssesssssesasesens
Combes, F., Active Galactic Nuclei. Fueling and Feedback ..............ccceeeeeeieieiiiiiiieieieieeeeeeeeeeaeneaenns
Crawford, 1. (ed.), Expanding Worldviews: Astrobiology, Big History and Cosmic Perspectives ............. 20

Determann, J. M., Islam, Science Fiction and Extraterrestrial Life: The Culture of Astrobiology

in the Muslim World
DeVorkin, D. & Krupp, E. C. (eds.), Public Astronomy, Los Angeles Style ...
Dodson-Robinson, S., Origins of Giant Planets: Disks, Dust and Planetesimals ..
Dolan, M., Decoding Astronomy in Art and Architecture

Ehrenfried, M. von, Perseverance and the Mars 2020 Mission: Follow the Science to Jezero Crater ...... 297
Falkner, D. E., Stories of Astronomers and Their STars ............ccuueeeiieeiiiieeiiiiiiieeeeeeiiee e 187
Goldsmith, D. & Rees, M. ., The End of Astronauts:Why Robots are the Future of Exploration ......... 183

Graur, O., SUPEITIOVA ...ccouuueeiieiiiiee ettt e e ettt e e e e e et e e e e eeaaa e e e eeeanaaaeeeaes
Gray, N., A Student’s Guide to Special Relativiry
Griffiths, D., Derbes, D. & Sohn, R. (eds.), Sidney Coleman’s Lectures on Relativity .

Haddad, M. E. & Shayler, D. J., Spacelab Payloads. Prepping Experiments and Hardware
for Flights

Harvey, B., European — Russian Space Cooperation: From de Gaulle to Exo-Mars .. 27
Héuplik-Meusburger, S. & Bishop, S., Space Habitats and Habitability: Designing for
Isolated and Confined Environments on Earth and in Space 75

Holwerda, B.W., Galaxy Morphology

Hubrig, S. & Scholler. M., Magnetic Fields in O, By and A Stars .............cccccceeeviiiiiiiiiiiiiiiiieienenannn. 69
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,Vol. 49, 2021 ...... 73
Jetzer, P., Applications of General RelatiViLy .......cceceeeeeeeeeeeeieeeieieeeeeee et eeeeeeeeees 301

Kane, S. R., Planetary HABIIADIITY ......cccccoeeiiiiiiiiiiiiiiiiiiiiiiii e
Kinney, W., An Infinity of Worlds, Cosmic Inflation and the Beginning of the Universe ...
Kitchin, C. R., Understanding Gravitational Waves ..
Knudsen, D. J. ez al. (eds.), Auroral Physics
Koskinnen, H. E. J. & Kilpua, E. K. J., Physics of the Earth’s Radiation Belts, Theory

and Observations
Kwok, S., Our Place in the Universe—II. The Scientific Approach to Discovery ...




Index to Volume 142

Landau, D. P. & Binder, K., 4 Guide to Monte Carlo Simulations in Statistical Physics,
SEI EGITION oot e e ettt e e ettt aeeetata e eaeaes
Lazar, M. & Fichtner, H., Kappa Distributions. From Observational Evidences via Controversial
Predictions to a Consistent Theory of Nonequilibrium Plasmas
Loeb, A., Extraterrestrial: The First Sign of Intelligent Life Beyond Earth

Madhusudhan, N., ExoFrontiers: Big Questions in Exoplanetary SCience ............ccocccevevevevunnnnnnnns
Matthews, M. S. (edited by Matthews, J. L. & Bogdan, T. J.), Shapley’s Round Table:

A Memoir by the Astronomer’s Daughter
McSween, Jr., H.Y. & Huss, G. R., Cosmochemistry, 2nd Edition .
Mendillo, M., Saints and Sinners in the Sky: Astronomy, Religion and Art in Western Culture ...........
Miller, M. C. & Yunes, N., Gravitational Waves in Physics and Astrophysics. An Artisan’s Guide ......
Mitton, S., From Crust to Core: A Chronicle of Deep Carbon Science .
Mlodinow, L., Stephen Hawking: Friendship and Physics
Montmerle, T., Zhou, Y. & Gomas, Y., The Two Lives of Cheng Maolan: From the “French Silk Road

to Astronomy” to the Meanders of Mao’s CRING ............uuuuuuuuuuuuuiuiiiiiiiiiiiiiiiiiiiines
Monteiro, M. J. P. F. G. et al. (eds.), Dynamics of the Sun and Stars: Honoring the Life and

Work of Michael J. TROMPSON .........cccuuuviiiiiiiiiiiiiiiiiiiiiiiice ettt

Nasim, O.W., The Astronomer’s Chair: A Visual and Cultural HiSIOTY ............ceueeeeiuiuineeeeeiiianeaeann.
Neubeck, A. & McMahon, S. (eds.), Prebiotic Chemistry and the Origin of Life .......ccccceeuuueeunnnnnne.

Orchiston, W. & Vahia, M. N. (eds.), Exploring the History of Southeast Asian Astronomy ...............
Orzel, C., A Brief History of Timekeeping: The Science of Marking Time from Stonehenge to

Atomic Clocks
Owocki, S., Fundamentals of Astrophysics

Raby, S., Introduction to the Standard Model and Beyond: Quantum Field Theories,

Symmetries and PRenomenology .........ccceeeuuueeeeeeiuuiaee e e e et e et e et aeeeaaaas
Ramer, J. & Miller, R. (eds.), The Beauty of Space Art: An Illustrated Fourney Through the Cosmos ..
Rappaport, M. B. & Szocik, K. (eds.), The Human Factor in the Settlement of the Moon.

An InterdiSCiplnary STUAY ............uuueueuuuiuiiiiiii e e e e e e e e e e e e e e e e e e e e eaees
Reames, D. V., Solar Energetic Particles: A Modern Primer on Understanding Sources, Acceleration

and Propagation, 2nd Edition
Rickman, H., Small Bodies of the Solar System: A Guided Tour for Non-Scientists ...
Rieke, G. H., Detection of Light, 3rd EQITION ...............ccccouiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeerenenenes
Rogachevskii, 1., Introduction to Turbulent Transport of Particles, Temperature and Magnetic Fields:

Analytical Methods for Physicists Gnd ENGINEETS ............cceeeeiiriieieieieieseeeieieieaeieieaeeeeeaeeeeeeeeaeaeees
Rooney, D., About Time: A History of Civilization in Twelve Clocks
Rovelli, C., General Relativity: The Essentials

Sanchez, F. (trans. Mahoney, T. J.), The Rise of Astrophysics in Modern Spain: From

Dictatorship to Democracy
Schmidle, N., Test Gods: Triumph and Tragedy in the New Space Race
Shapiro, A. E. (ed.), The Optical Papers of Isaac Newton, Vol 1: The Optical Lectures 1670—1672,

Vol 2: The Opticks and Related Papers ca. 1688-1717 ..
Stanev, T., High Energy Cosmic Rays, 3rd Edition
Stern, S. A. et al. (eds.), The Pluto System after New HOVIZONS .cvevevereeereieieieieieieieeeeeieieeeeeeeeeeeeeenes

Trimble, V. & Weintraub, D. A. (eds.), The Sky is for Everyone: Women Astronomers in
Their OWRWWOTAS ......oooviiiiiiiiiiiic e

van Dishoeck, E. & Kennicutt, R. (eds.), Annual Review of Astronomy and Astrophysics,
VOIUINE 595 2021 oottt s
Voller, R., Hubble, Humason and the Big Bang. The Race to Uncover the Expanding Universe ...........

Wegner, G., Large Scale Peculiar Motions: Matter i MOTION ..........ueueueueueuiuuiiiiiisiiesenenesenennns

Wilkes, B. & Tucker, W. (eds.), The Chandra X-Ray Observatory: Exploring the High Energy
UIRTUCYSE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeaeaaaaaes

Wszotek, B. & KuzZmica, A. (eds.), Annales Astronomiae NovaeVol. 2 ......cccceeeeeeeeeiieiiiiesieisiieeesenes

From the Library:
Abbot, C. G., The Sun
Biirgel, B. H., (trans. Bloch, S.), Astronomy for All .
Clerke, A. M., The System of the Stars, Second Edition
Smyth, W. H., A Cycle of Celestial OBJECTS ..........uveriiiiiieiiieseieieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees

71
25

182
68
291

177

124




viil The Observatory

Other Books Received:

Belluzzi, L. et al. (eds.), Solar Polarization 8. In Honor of Egidio Degl’ Innocenti ........................... 76
Dorfman, J., van Beijeren, H. & Kirkpatrick, T. R., Contemporary Kinetic Theory of Matter ......... 36
Jonker, P. G. et al. (eds.), The Tidal Disruption of Stars by Massive Black Holes ............cccevveeerenns 311
Lammer, H. ez al. (eds.), Reading Térrestrial Planet Evolution in Isotopes and Element

Measurements 311
Miller, J. & Weeks, C. J., General Relativity for Planetary Navigation .... 311
Pizzo, R. F. et al. (eds.), Astronomical Data Analysis Software and Systems XXIX 76

Tsuboi, M. & Oka, T. (eds.), Galactic Center Workshop 2019: New Horizons in Galactic Center
AStronomy And BeYONA ..........ccueuiiiiiiiiiiiiiiie i ——————— 76



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

EDITED BY

D. ]J. STICKLAND R. W. ARGYLE S. J. FOssey

EDITORS 1877-2023

W. H. M. Christie 1877-1882 P. J. D. Gething 1954-1956
E.W. Maunder 1881-1887 D. W. Dewhirst 1956-1957
A. M. W. Downing 1885-1887 A. Hewish 1957-1961
T. Lewis 1885-1887 W. R. Hindmarsh 1957-1961

and 1893-1912 B. E. J. Pagel 1961-1962
A. A. Common 1888-1892 J. E. Baldwin 1961-1962
H. H. Turner 1888-1897 D. McNally 1961-1963
H. P. Hollis 1893-1912 C. A. Murray 1961-1966
S. Chapman 1913-1914 P. A. Wayman 1962-1964
A. S. Eddington 1913-1919 R. V. Willstrop 1963-1966
F. ]J. M. Stratton 1913-1925 R. F. Griffin 1963-1985
H. Spencer Jones 1915-1923 J. B. Alexander 1964-1965
J. Jackson 1920-1927 S.V. M. Clube 1965-1966
W. M. H. Greaves 1924-1932 K. B. Gebbie 1966-1968
J. A. Carroll 1926-1931 W. Nicholson 1966-1973
G. Merton 1928 D. Lynden-Bell 1967-1969
W. H. Steavenson 1929-1933 C. Jordan 1968-1973
H.W. Newton 1929-1936 R. G. Bingham 1969-1972
R. O. Redman 1932-193§ M. V. Penston 1972-1975
R. v. d. R. Woolley 1933-1939 S.J. Burnell 1973-1976
W. H. McCrea 1935-1937 D. H. P. Jones 1973-1977
H. F. Finch 1936-1947 P. J. Andrews 1975-1983
A. D. Thackeray 1938-1942 G. G. Pooley 1976-1984
G. C. McVittie 1938-1948 R. C. Smith 1977-1983
H. R. Hulme 1940-1941 A. R. King 1982-1989
D. S. Evans 1941-1945 D. J. Stickland 1983—
A. Hunter 1943-1949 C. R. Jenkins 1984-1992
G. L. Camm 1945-1947 R. W. Hilditch 1985-1989
A. Brown 1947-1948 M. G.Watson 1990-1991
M. A. Ellison 1947-1953 I. D. Howarth 1990-1997
G. J. Whitrow 1948-1950 A. Collier Cameron 1991-1997
E. M. Burbidge 1948-1951 P. C.T. Rees 1992-1993
P. J. Treanor 1949-1953 B. J. Boyle 1993-1996
J. G. Porter 1950-1960 R.W. Argyle 1996—
M. W. Ovenden 1951-1952 P. T. O’Brien 1997-2000
P. A. Sweet 1953-1957 S. J. Fossey 1998—
R. H. Garstang 1953-1960

VOLUME 143
2023

Index 2023 Working File 1.indd 1 27/10/2023 11:33



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Alday, J. .
Aplin, K. ...
Beckman, J. ..cooeeviiiiiiieieiiieeeee 435 45> 277
Bennett, J. coooieiiiiiiiii 244
Bernhard, K. 63
Blandford, R. 99
Bond, P. .......... 86
Chan, J. C.Y. coeeeiiiiieeeeeeeee e 101
Clampin, M. . 246
Cooke, C. .. 93
Corbally, C 35
Cottaar, S. .... 1
Davies, R, ..ovoiiiiiiiiieiieeeeeee e 248
de Belsunce, R. .. 98
Dunlop, S. 49, 144
England, K. ..
Evans, A. ......
Fitzsimmons, A. . 199
Foulger, G. R. 231
Foulkes, M. 143
Frank, P. ...... 63
Gy J. ceeeeeeiie e 42
Garrett, M. A 5
Goldschmidt, P. ... I90
Griffin, R E. M. ..ooooiiiiiieieeeeis 89, 134
Hayden-Pawson, C. .....cccoeeeveiiiiiiieienenns 147
Heavens, A. ....ovvvvviiiiiiiieieieeeeeeeeenns 229, 279
Helbig, P....... 375 405 535 92, 94, 131, I35,
229, 238
Hockey, T. . . 33

Jardine, M.

Jones, O. .

Kent, B. . 235
King, A. .. 208
Kramer, M. .. 230

Index 2023 Working File 1.indd 2

Lloyd, C. . 63,175

McKim, R.
Miles, R. .
Mitton, S. .

Moschner, W. 63
Newsam, A. ..ooveiiieiiiieeiiieeeie e 205
Peeters, S. .... .. 234
Phillipps, S. 4, 88, 106, 250
Pryse, E. oo 202
153
269
98
Sarcevié, N. wvoveveverevereveieienennes 140
Schaye, J. .. 194
Smethurst, R. 159
Smith, F. G. . 275
Smith, R. C. .....cooovveeeees .. 48, 90, 188, 233
Southworth, J. . 19, 71, 120, 165, 221, 254
Stickland, D. ......ccocoviiiiiiiiiiiii 54,137
Ting,Y.-S., ... 213
Trimble, V. ... 395 545 97> 1325 139, 142, 145,
228, 232, 237, 241, 242, 276
Tucker, R, ..oooiiiiiiieeece e 187
van der Sluijs, M. A. ..........ee.l 57
van Horn, H. ... 138
Viall, N. oo, 217
Whiting, A. .oooeviiieeeeeiiieeeeeeeee

Williams, D. A.
Williams, P. ..
WILStoR, J. oeeeeiiiiieeeeiiiieeeeeeee

27/10/2023 11:33



Index to Volume 143 iii

SUBJECT INDEX

Astronomy Outreach:

Extending astronomy outreach through Eisteddfodau in Wales (E. Pryse) .......ccccccevvvvevennnn. 202
Black Holes:
The growth of supermassive black holes (R. SMeEthurst) .....cccoeeevviriiiiiriieieieieieieieieeeeeieeeeeees 159
Congratulations:
The 100th birthday of Sir Francis Graham-Smith FRS. .......ccoooiviiiiiiiis 192
Correspondence:
The view from the bottom (T. HOCKEY) ...uuuvuiiiiiiiiiiiiersse e e ee e 33
On militarization of the Moon (C. Corbally) 35
Increasing crescents (P. Helbig) 131
Identifying Polyphylax—a 430-year mystery solved? (I. Ridpath) ...........cccccoeviiiiiiiiinninnnn, 269
Cosmology:
Cosmology from the CMB and Lyman-a forest (R. de Belsunce) 98
Probing the Universe with confidence (J. Chan) .......cccccevvvveeenee . I0I
Cosmic ignorance (P. Ferreira) 103
Cosmological simulations of galaxy formation (J. Schaye) 194
On the evolution of galactic haloes in cosmological simulations of galaxy formation
(€8 575 1 s ) PSP PP PP PPPPRPRRRt 244
Editorial 245
Exozodiacal Dust:
The origin and evolution of warm exozodiacal dust (J. K. Rigley) ......ccoceeviiiiiiiiiiiiin. 98
Galaxies:
Spectroscopic studies of star-forming galaxies and the intergalactic medium in the early
Universe (J. Witstok) 146
The chemical evolution of galaxies explore
(C. Haydon-Pawson) 147
Reconstructing galaxy-merger history with graph-neural methods (Y.-S. Ting) .. 213
Geophysics:
Heterogeneity and flow in the deep Earth (S. Cottaar) I
Linking intra-plate volcanism to underlying mantle dynamics (R. Davies) .. 248

Here and There .......ooovuiiiiiiiiiiee e eas 56, 100, 148, 192, 244, 290
History of Astronomy:

Cornish astronomers in the astronomical societies 1820-1920 (S. Philipps) . 4
Ordering the Universe with naked-eye observations (A. Whiting) 14
The view from the bottom (T. Hockey) .... 33
Ancient reports of the Zodiacal Light as viewe

(M. A. van der Sluijs) 57
The first Monthly Notices (S. Phillipps) .. 106
Increasing crescents (P. Helbig) ............ 131
Herschel 2022: a double anniversary (P. Fara) 161

The first issue of The Observatory (S. Phillipps) .....ccoeeevevvrerennnn . 250

Identifying Polyphylax—a 430-year mysyery solved? (I. Ridpath) . 269

Astronomical centenaries for 2024 (K. England) 279
Meteorites:

The fall, recovery, and analysis of the Winchcombe meteorite (A. King) .......c.cccoeveveeeeeenenns 208
Moon:

On militarization of the Moon (C. Corbally) .. 35

Increasing crescents (P. Helbig) 131
Obituary:

Jay Pasachoff (1943—2022) 56

Maarten Schmidt (1929-2022) (R. Blandford) . 99
Observatories:

Access to the Universe for all—the National Schools Observatory (A. Newsam) .... 205

Index 2023 Working File 1.indd 3 27/10/2023 11:33



iv The Observatory

Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2022 April 22

2022 October 14 101
2022 November 11 149
2022 December 9 156
2023 January 13 . 193
2023 February 10 202
2023 March 10 . 213
2023 April 14 ... 246
Royal Astronomical Society, GCSE Poster Competition 2023 213
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal 2023 (Astronomy): Professor John Peacock 193
Gold Medal 2023 (Geophysics): Professor Timothy Palmer 193
Chapman Medal 2023: Professor Nicholas Achilleos 193
Eddington Medal 2023: Dr. Monica Moscibrodzka .. 193
Herschel Medal 2023: Professor Heino Falcke 193

Jackson-Gwilt Medal 2023: Professor Roberto Abraham & Professor Peter van Dokkum ...... 193

Price Medal 2023: Dr. Rhian Jones 193
Fowler Award 2023 (Astronomy): Dr. Christopher Berry 193
Fowler Award 2023 (Geophysics): Dr. Oliver Allanson 193
Group Achievement Award 2023 (Astronomy) : MeerKAT team 193
Service Award 2023 (Astronomy): Charles Barclay 193
Agnes M. Clerke Medal 2023: Professor Jim Bennett 193
Annie Maunder Medal 2023: Black In Astro 193
Winton Capital Award 2023 (Astronomy): Dr. Alexandra Amon .... 193
Winton Capital Award 2023 (Geophysics): Dr. Ravindra Desai 193
RAS Education Award 2023 (Primary): Inge Helmecke 193

RAS Education Award 2023 (Secondary and Further Education): Dr. David Boyce ............. 193

RAS Education Award 2023 (Higher Education): Dr. Ravindra Desai .. 193
RAS GCSE Poster Competition 193
Royal Astronomical Society, Honorary Fellowships 2023: Dr.Erik Hog (A),
Dr. Premana Premadi (A) & Dr. Rita Sambruna (A) ........ceeeeeeviremeveieriiiriieiiieieieiiineeen 193
Royal Astronomical Society, Talks:
Harold Jeffreys Lecture 2022: Heterogeneity and flow in the deep Earth (S. Cottaar) ........... 1
George Darwin Lecture 2022: Small-body impacts across the Galaxy (A. Fitzsimmons) ....... 199
James Dungey Lecture 2022: From neither here nor there: the coupling between giant
planets and their surroundings (L. Ray) .....cocooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 153
Solar System:
From neither here nor there: the coupling between giant planets and their surroundings
(L RAY) ceeeeeetieteietttete ettt e n e e e e e e nea e e e neaeeeeeaaes 153
Investigating the isotopic composition of the atmosphere of Mars with the
ExoMars Trace Gas Orbiter (J. AlAQY) .....cocoeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieie e 156
Space Missions:
NASA’s plans for the future (IM. CIAmMPIN) ....uvueueuiiiiiiiiiiiereeeeeeeeee e ee e e eeeeeeeeeeeeeeeeeeeaaaaaaaes 246
Space Telescopes:
Early science with the FIWST (O. JONES) .evvvrrirrrrririiiriiieieiittieeeeieeieieeeeeieieieeaaaaea e 149
Stars:
Rediscussion of eclipsing binaries (J. Southworth)
Paper 12: The F-type twin system ZZ Bootis 19
Paper 13: The F-type twin system IT Cassiopeiae 120
Paper 14: The F-type system V570 Persei 165
Paper 15: The B-type supergiant system VI765 CYZNI ...ccoevvvviiiiiiriiiiiiiiiiiriiieereeeeeeeeeeeeeeennns 254
GSC 03937-02349: A short-period W UMa binary with a massive companion
(CLLIOYA €F QL) et e e e e e e e e e e e e e e e e e e eaaas 63
Re-parameterization of four limb-darkening laws and their implementation into the
JKTEBOP code (J. Southworth) 71
IsVZ Librae a quadruple system (C. Lloyd) .. 175
Star Formation:
Spectroscopic studies of star-forming galaxies and the intergalactic medium in the early
Universe (J. WILSTOK) +evuuuueeteiiiiieeeeieiieeeeeetiiaeeeeeette e eeeetanaeaeeeeannnaeeeeenannseeenssnnaeeeesnnnnns 146
Stellar dynamics:
Simple approximations to the positions of the Lagrangian Points (J. Southworth) ................. 221
Sun:
The Grand Challenge— questions of solar-wind physics (N. Viall) ..........evvveiiiiiiiiiiiiiininnn. 217

Index 2023 Working File 1.indd 4 27/10/2023 11:33



Index to Volume 143 \%

Thesis Abstracts:
Cosmology from the CMB and Lyman-a forest (R. de Belsunce) ........cccceevvviiviiiiiiiiiiininnnnnn. 98
The origin and evolution of warm exozodiacal dust (J. K. Rigley) .....cccoeeeviiiiiiiiiiiiiiiiiienenenn 98

Spectroscopic studies of star-forming galaxies and the intergalactic medium in the early
Universe (J. Witstok) .... ... 146
The chemical evolution of galaxies explored through multi-object integral field spectroscop

(C. HaydOn-PaWSOMN) .....ceuiiriririiireiititiietiieieieteiaieteiaaeiaa s s e s e s e s e seaeaesesasesanens 147
On the evolution of gaseous haloes in cosmological simulations of galaxy formation
(J- BEIMETL) +eieieiiiiiiiiiiiiteee ettt e e e e nenenenene e 244

Zodiacal Light
Ancient reports of the Zodiacal Light as viewed from mountain tops
(ML AL VAN AT SIUIJS) wevvvrrreriritititititittieteieieteteiatab s s e e e e e e e e e neneneeanaes 57

Index 2023 Working File 1.indd 5 27/10/2023 11:33



vi The Observatory

REVIEW INDEX

Basri, G., An Introduction to Stellar Magnetic Activity .............ccoeeeeee. 52
Battiston, R., First Dawn. From the Big Bang to Our Future in Space .... 93
Beckinridge, J. R. & Pridgeon, A. M., With Stars in Their Eyes. The Extraordinary Lives and

Enduring Genius of Aden and Marjorie Meinel ... 237
Bottino, A. & Favero, C., I Never Call It Big Bang.

a Genius of Physics 191
Burgess, C., Soviets in Space 86
Chandrasekhar, S., China’s Space Programme 276
Chaty, S., Accreting Binaries: Nature, Formation, and Evolution ........ ... 139
Chodos, A. & Riordon, J., Ghost Particle. In Search of the Elusive and Mysterious Neumno ............. 234
Del Nobile, E., The Theory of Direct Dark Maztter Detection. A Guide to Computations 40

Deser, S., Forks in the Road: A Life 11 PRYSICS «.ccoeeeeieieeeeiieeieieieieeeeeeeeeee e 242
Dhurandhar, S. & Mitra, S., General Relativity and Gravitational Waves.
Essentials of Theory and Practice
Diaz, M., Gonzalez, G. & Pullin, J., Sounds of the
Multimessenger Astronomy
Dunlop, S. & Tirion, W., Collins 2023 Guide to the Night Sky ...........

Dunlop, S. & Tirion, W., Night Sky Almanac. A Stargazer’s Guide to 2023 54
Dunlop, S., Weather Almanac. A Guide to 2023 54
Ellis, R. S., When Galaxies Were Born. The Quest for Cosmic DAzom .............ccceeeieiiiiiiiiiiiiiiiiininannnnn. 92
Filipovi¢, M. D. & Tothill, N. F. H., Principles of Multimessenger AStronomy .............c.ccccccevevevenenen. 43
Filipovi¢, M. D. & Tothill, N. F. H., Multimessenger Astronomy in Practice .. 45
Fisher, P., What is Dark Matter? .............ccceeueeeeueeeenieeeiieeeiieeeiieeeeeeaaneeenn .. 40
Forget, Francois ez al. (eds.), Understanding the Diversity of Planetary Atmospheres ......................... 36
Goldberg, M., Quter SPace: 100 POCINS .....cccceeeeeeeiiieieieeeeeeee e 188
Hawking, S.W. & Ellis, G. F. R.,

The Large Scale Structure of Space-Time. s0th Anniversary EQUtion ..............ccccccceveeiiiiiiiiiiiiiaianan. 279
Henin, B., Imaging Our Solar System. The Evolution of Space Mission Cameras and Instruments ....... 85
Hsieh, K. C. & Mébius, E., Neutral-Atom Astronomy. Plasma Diagnostics From the Aurora

to the Interstellar Medium 141
Huterer, D., 4 Course in Cosmology ... 229
Impey, C., Worlds Without End. Exoplanets, Habitability, and the Future of Humanity ...................... 235
Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,

Volume 50, 2022 231
Johnson, L., A Traveler’s Guide to the Stars . 188
Kaiser, D. (ed.), “Well, Doc,You’re In”. Freeman Dyson’s Journey Through the Universe ................... 90
Kellermann, K. I. & Bouton, E. N., Star Noise. Discovering the Radio Universe .. 275
Kennett, C., Uranus and Neptune 143

Kerner, R., Our Celestial Clockwork: From Ancient Origins to Modern Astronomy of the
Solar System ..
Kerss, T., Observing Our Solar System.

Beginner’s Guide

Leavitt, D., What’s Gotten Into You. The Story of Your Body’s Atoms, from the Big Bang Through

LaSE INTGRE’S SUDPET et eeeeee e e e e e e e e e e e e e e e e eeeeaeaeaeeeaeeeeeaaeaaaaaeaaaaaaaaaeeeaeaeeeeeeeeeeeeeeeaeeeees 233
Lloyd-Ronning, N. M., Great Mysteries in Astrophysics. A guide to what we don’t know ................... 240
Lopez-Corredoira, M., Fundamental Ideas in Cosmology: Scientific, Philosophical and

Sociological Critical Perspectives
Lyne, A., Graham-Smith, F. & Stappers, B., Pulsar Astronomy, 5th Edition ...

Mambrini, Y., Particles in the Dark Universe. A Student Guide to Particle PRYSiCS ........ccovvvveveveeeennn. 39
McConnell, B. S., The Alien Communication Handbook: So We Received a Signal— Now Whazt? . 51
Mee, N., Graviry. From Falling Apples to Supermassive Black Holes ... 187

Index 2023 Working File 1.indd 6 27/10/2023 11:33



Index to Volume 143 vii

Montmerle, T. & Fauque, D. (eds.), Astronomers as Diplomats: When the IAU Builds

Bridges Beteern INATIOTS ........ceeuuuueeeeeeiieaeeeeeeee e e ettt e e e ettt e e e et e tae e e e e e et eeeeeaanaaeeeeaeanaaaeaea 132
Olson, D.W., Investigating Art, History, and Literature with AStronomy ...........cccccceeveveveveveeeveveenenns 48
Orchiston, W., Robertson, P. & Sullivan III, W. T., Golden Years of Australian Radio Astronomy ...... 89
Peebles, P. J. E., The Whole Truth: A Cosmologist’s Reflections on the Search for Objective Reality ....... 142
Pinsonneault, M. & Ryden, B., Stellar Structure and EVOIULION .................cccoeveveveiiiiiiiiiiineeieeanannns 241
Rafelski, J., Modern Special Relativity: A Student’s Guide With Discussions and Examples ... 53
Rezzolla, L., The Irresistible Attraction of Gravity: A Fourney to Discover Black Holes 229
Roberts, B. W., Reversing the Arroww of Time ..............cccooviiiiiiiiiiiiiiiiiiiiiiiiiiiiicce e 238
Royal Observatory Greenwich (compilers), Astronomy Photographer of the Year (Collection 11) ....... 86
Schilling, G., The Elephant in the Universe: Our Hundred-Year Search for Dark Matter . 37
Sheehan, W. & Limaye, S. S., Venus 84
Shindell, M., For the Love of Mars. A Human History of the Red Planet 274
Silk, J., Back to the Moon. The Next Giant Leap for Humankind ..............ccccccccevevevivineninnnennnennnnn. 189
Ti-Pei Li, Foundations of Physics and CoSMOIOZY ...........eueeeeeuuuiiaeeiiiiiieeeeeeeiieee e e e e e e e eeeeen 228
Trimble, V. & Weintraub, D. (eds.), The Sky Is for Everyone:

Women Astronomers in Thetr QWi WOIAS «........uuuueuueuuiiiiiiiiiieiieeieiiaeaaisaaasaaeaaae s 134
van den Berg, R., Een passie voor precisie. Frederik Kaiser (1808-1872),Vader van de

LUdSe STEITEIOACHT ...ttt s e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeteeeeeeeeeeaeaes 135
van Dishoeck, E. & Kennicutt, R. C. (eds.),

Annual Review of Astronomy and Astrophysics, VOIUIME 50, 2022 .....cceeeeeereeereeeieieieieieneieneneeeieeeeeees 137
Vasconcellas, C. A. Z. & Weber, F. (eds.), Astrophysics in the XXI Century with Compact Stars . 138
Vrtilek, S. D., New Windows on the Universe. Advances in Multimessenger Astronomy ...................... 277
Webb, J. R., Extragalactic Astrophysics, 2nd Edition 88
Whittet, D. C. B., Dust in the Galactic Environment, 3rd Edition 87

From The Library:
Jeans, J., The New Background of SCIENCE .............uuuuuuuuiuiuiiiiiiiiiiiiiiiiiiieiii e 97

Mees, C. E. K., Fundamentals of Photography 145

Mitchel, O. M., Astronomy of the Bible (with a biographical sketch) 54
Other Books Received:

Calle, C. I. & Aplin, K., Electrostatic Phenomena on Planetary Surfaces, 2nd Edition . 145

Ellis, S., Bland-Hawthorn, J. & Leon-Saval, S., Principles of Astrophotonics 192

Sokolsky, P. & Sinnis, G. (eds.), Large Area Networked Detectors for Particle Astrophysics ............ 145

Tallents, G., An Introduction to Special Relativity for Radiation and Plasma Physics .................... 145

Index 2023 Working File 1.indd 7 27/10/2023 11:33



Index 2023 Working File 1.indd 8 27/10/2023 11:33



THE OBSERVATORY

Founded in 1877 by Sir William Christie, Astronomer Royal

D. ]J. STICKLAND

W. H. M. Christie
E.W. Maunder

A. M. W. Downing
T. Lewis

A. A. Common
H. H. Turner

H. P. Hollis

S. Chapman

A. S. Eddington
F. J. M. Stratton
H. Spencer Jones
J. Jackson

W. M. H. Greaves
J. A. Carroll

G. Merton

W. H. Steavenson
H.W. Newton

R. O. Redman

R. v. d. R. Woolley
W. H. McCrea
H. F. Finch

A. D. Thackeray
G. C. McVittie

G. J. Whitrow
E. M. Burbidge
P. ]J. Treanor

J. G. Porter

M. W. Ovenden
P. A. Sweet

R. H. Garstang

EDITED BY

R. W. ARGYLE

EDITORS 1877—-2024

1877-1882
1881-1887
1885-1887
1885-1887
1893-1912
1888-1892
1888-1897
1893-1912
19I3-1914
19I13-19I9
19I3-1925§

1915-1923
1920-1927
1924-1932
1926-1931

1928

1929-1933
1929-1936
1932-1935
1933-1939
1935-1937
1936-1947
1938-1942
1938-1948
1940-1941
19411945
1943-1949
1945-1947
1947-1948
1947-1953
1948-1950
1948-1951
1949-1953
1950-1960
I951-1952
1953-1957
1953-1960

P. J. D. Gething
D. W. Dewhirst
A. Hewish

W. R. Hindmarsh
B. E. J. Pagel

J. E. Baldwin
D. McNally

C. A. Murray
P. A. Wayman
R. V. Willstrop
R. F. Griffin

J. B. Alexander
S.V. M. Clube
K. B. Gebbie
W. Nicholson
D. Lynden-Bell
C. Jordan

R. G. Bingham
M. V. Penston
S. ]J. Burnell
D. H. P. Jones
P. J. Andrews
G. G. Pooley
R. C. Smith

A. R. King

D. J. Stickland
C. R. Jenkins
R.W. Hilditch
M. G.Watson
I. D. Howarth
A. Collier Cameron
P. C.T. Rees

B. J. Boyle
R.W. Argyle

P. T. O’Brien
S. J. Fossey

VOLUME 144

S. J. FOssey

1954-1956
1956-1957
19571961
1957-1961
1961-1962
1961-1962
1961-1963
1961-1966
1962-1964
1963-1966
1963-1985
1964-1965
1965-1966
1966-1968
1966-1973
1967-1969
1968-1973
1969-1972
1972-1975
1973-1976
1973-1977
1975-1983
1976-1984
1977-19383
1982-1989
1983—

1984-1992
1985-1989
1990-1991
1990-1997
1991-1997
1992-1993
1993-1996
1996—

1997—2000
1998—



ii The Observatory

AUTHOR INDEX

Page numbers in izalics refer to reviews

Allanson, O. . 47
Arkhypov, O.V. 252
Banks, T. S. ..cooeiiiiiiieeeeeee e I
Beleki, D. .. 161
Berry, C. 272
Bond, P. . .. 290,291
Bowman, D. ....ccoooiiiiiiiii 172
Brazell, O. . 263, 265
Bridges, I. 311

Budd, L. ...
Budding, E. ..

Carter, P. J. ........
Cowley, S.W. H.

Davenhall, C. ..
Desai, R. .........

England, K. ... 297

Fender, R. .
Foulger, G. ...

Galand, M. ... 114
Gething, M. . 42
Gkioulidou, M. 169
Griffin, E. .oovvviiiiiiiii 99
Heavens, A. .. 215

Helbig, P. .. 38, 143, 150, I53, 157, 193,

1975 201, 210, 213, 254, 257, 262, 295

Heywood, I. . 164
Hosking, D. . 166
Kent, B. ....... 194
Koudmani, S. . 36
Kounoudis, R. . 269

Lambert, D. ...coovvieeeiiiiiieeeee, .. 206
Lichtenberg, T. 45
Lin, K. .... 171
Lloyd, C. . 14
Love,T. ... 1
Marshall, A. ....cooeeeeeeiiieeeee, . 42
McKim, R. . 101, 145, 159, 208
Morgan, J. A. . 289
Mortier, A. cooeieviiieeeeeeeee e . 5I
Overall, S. oo 71
Phillipps, S. .evvvvevvvevennnne 37, 93, 118, 227, 261
Phillips, K. . 41, 200
Pike, C. D. .evvviviiiiiiiiiiiiiiiiin . ISS
Reed, B. C. .oovviiiiiiiiiiiiiie 177
Rhodes, M. D. ......coeevvvriiiinnnnns 1
Sanchez Cano, B. ......cccccceeee 109
Simeon, P. . . 258
Smith, R. C ..coooeiiiiiiiieeeiiii 94, 102, 292
Southworth, J. . 24, 71, 96, 133, 181, 242, 278
Steinicke, W. ...ooiiiiiiieeeiiiiis .. 146
Stickland, D. ...ooovvvieeeiiiiii 100
Taylor, C. covveeeeeeeeeeeeieeeeeeeeeees . 92
Taylor, S. . 223
Trimble, V. ...... 975 104, 105, 106, 107, 152, 197,

204, 214, 215, 255, 260, 264, 266, 292, 294
Ubler, H. wooveeeveeeeeeeeeeeeeeee 220
Watkins, E. ....ooovvveeeeeiiiiiieeeen, 111
Williams, P. .....ocoovviiiiiiiiiinn, 54, I54

Younsiy Z. ...eeeeeeiiiieeeeeiiieee e 275



Index to Volume 144 iii

SUBJECT INDEX

Atmospheric Physics:
‘Sprites’ in 1893 (C. Taylor) 92
The Interstellar Mapping and Acceleration Probe (IMAP) (Marina Gkioulidou) .. 169
Asteroseismology:
Asteroseismology unlocks the hidden physics of stellar interiors (D. Bowman) ..................... 172
Black Holes:
Gravitational waves and the origin of black holes (C. BErry) ..........euuvvveeeveririreieiiriiiiiiniiinnnn 272
The magnetic field at the edge of the Milky Way supermassive black hole (Z.Younsi) ........... 275
Correspondence:
Willem Henri Julius (1860-1925) (C. Davenhall) . 85
‘Sprites’ in 1893 (C.Taylor) ........ccceueee. . 92
An old idea (P. Helbig) .... . 143
Future tense (P. Helbig) 193
Lunar dust clouds and space missions (O. V. Arkhypov) 252
On the value of conference proceedings (P. Helbig) ... 254
Book reviews (J. A. Morgan) 289
Cosmology:
An old idea (P. Helbig) 143
Future tense (P. Helbig) 193

Cosmic voids filled with reconnecting magnetic fields from the early Universe (D. Hosking) 166

Simulation-based inference based on the Kilo Degree Survey (K. Lin) .....coovvvvvviiiiiieiieeennnnn. 171
Editorial 217
Exoplanets:

Molten exoplanets as a window into the earliest Earth (T. Lichtenberg) . 45

Weighing exoplanets through a telescope network (Annelies Mortier) .... SI
Galactic Structure:

The structure of the Galaxy as described in British professional journals 1820-1920.

Part 1: 1820-1905 (S. PhillIDPS) teieeeeeeeieiiieiiieieiieieieeeeeee e 227
Galaxies:
Spectral energy distribution modelling of X-ray selected AGNs and their host galaxies
(A. Marshall) 42

Characterizing (super) bubbles in nearby galaxies (Elizabeth Watkins) ... 111
Geophysics:

Molten exoplanets as a window into the earliest Earth (T. Lichtenberg) .... 45

Understanding the Earth’s radiation belts — our local, super-scale, relativistic

particle accelerator (O. Allanson) ... 47

Continental break-up along the East African Rift (Rita Kounoudis) ... 269

Gravitational Waves:
The dawn of galaxy-scale gravitational-wave astronomy (S. Taylor) ....
Gravitational waves and the origin of black holes (C. Berry)

Here and There ...
History of Astronomy:

Letters from Dun Echt: a networked observatory (P. Williams) 54
Willem Henri Julius (1860-1925) (C. Davenhall) .. 8s
Late-Victorian Lancashire astronomers and the RAS 1871 1901 (S. Phillipps) 118

The structure of the Galaxy as described in British professional journals 1820-1920.
Part 1: 1820-1905 (S. PhillIDPS) teveveveeeieiiieiieieieieieeee e 227

Astronomical centenaries for 2025 (K. England) . 297
Interstellar Medium:
The Interstellar Mapping and Acceleration Probe (IMAP) (Marina Gkioulidou) .........ccccceeunnn. 169

Moon:
Lunar dust clouds and space missions (O. V. ATKRYPOV) .....uuvvuuuuuueumreinininininininininininnnnnnnnnes 252



iv The Observatory

Obituaries:
Phillip John David Gething (1929-2023) (M. Gething) ...........vvvuvvvvrurmrurerererereiniernnnennnnnennnes 42
Alan Henry Batten (1933-2024) 268
Robert Owen Evans (1937—-2022) (I. Bridges) ... 311
Observatories:
Letters from Dun Echt: a networked observatory (P. Williams) ..........evvveeveveveremeieiiiiiiiiiiinnnn. 54
The making of an observatory: the early years of the Cambridge Observatory (D. Belteki) ... 161
Royal Astronomical Society:
Royal Astronomical Society, Astronomy and Geophysics Meetings:
2023 October 13 45
2023 November 10 109
2023 December 8 161
2024 January 12 . 168
2024 Mar g ... 218
2024 April 12 ... 269
Royal Astronomical Society, Medallists and Prizewinners:
Gold Medal 2024 (Astronomy): Professor G. Chabrier 169
Gold Medal 2024 (Geophysics): Professor J.-M. Kendall 169
Chapman Medal 2024: Professor V. Nakariakov 169
Eddington Medal 2024: Professor P. Ferreira ........ 169
Herschel Medal 2024: Professor Roberta Humphreys 169
Jackson-Gwilt Medal 2024: Dr. K. Bannister & Professor R. Shannon .. 169
James Dungey Lecturer 2024: Dr. Gabrielle Provan 169
Harold Jeffreys Lecturer 2024: Dr. Jessica Irving 169
George Darwin Lecturer 2024: Professor C. Kobayashi 169
Price Medal 2024: Dr. C. Davies 169
Fowler Award 2024 (Astronomy): Dr. Leah Morabito 169
Fowler Award 2024 (Geophysics): Dr. C. Smith 169
Group Achievement Award 2024 (Astronomy): FWST-MIRI team . 169
Service Award 2024 (Astronomy): Professor I. Robson 169
Service Award 2024 (Geophysics): Professor I. McCrea 169
Annie Maunder Medal 2024: AMT Mobile Planetarium Team 169
Winton Capital Award 2024 (Astronomy): Dr. C. Lovell 169
Winton Capital Award 2024 (Geophysics): Dr. A. W. Smith 169
RAS Education Award 2024 (Primary): Teresa McGrory 169
RAS Education Award 2024 (Secondary and Higher): Arabi Karteepan .. 169
RAS Education Award 2024 (Higher Education): Dr. D. Cornwell .............euuveiiiiiiieininnnnnnnn. 169
Royal Astronomical Society, Honorary Fellowships 2024:
Professor G. Srinivasan, Dr. Nicola FOX .....ccooiiiiiiiiiiiii e 169
Royal Astronomical Society, Talks:
George Darwin Lecture 2023: Asteroseismology unlocks the hidden physics
of stellar interiors (D. BOWIMAN) .....iiiiiiiiiiiie e e e e e e e e e eeeae 172
James Dungey Lecture 2023: Aurorae in the Solar System (M. Galand) .........ccccvvvvvvvvvennnnes 114
Eddington Lecture 2024: The dawn of galaxy-scale gravitational-wave astronomy
(S.TAYIOL) ittt e e e e e e e e e e e e e eaeeas 223
Solar System:
Mars’ ionosphere — from our current knowledge to the future of Mars exploration
(B. Sanchez Cano) 109
Aurorae in the Solar System (Marina Galand) . 114
Synodic periods and orbital eccentricity (B. C. Reed) 177
Space Weather:
Extreme space-weather events (R. DESA1) ......uvuviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieeeieiaieiaiinnenes 218
Space Telescopes:
Massive black holes during the first billion years with the Fames Webb Space Telescope
(HANNAN UDBIET) .e.veivieiee ettt ettt ettt et ea et e eaeeaeananens 220
Stars:
Estimation of visual-binary orbital elements utilizing optimal curve-fitting procedures
(M. D. Rhodes, T. S. Banks, E. Budding & T. LLOVE) ......cuvvvririririririiiiiriinieinininineninininenennnes 1
The period behaviour of the W Ursae Majoris systems V330 Andromedae and V719 Herculis
(CLULIOYA) wetiieiiiiiiie ettt et st e e e e e aanaees 14
Rediscussion of eclipsing binaries (J. Southworth)
Paper 16: The 8 Scuti/y Doradus hybrid pulsator GK Draconis ..........c.ceeevverererereerieeeeeennnn. 24

Paper 17: The F-type twin system CW Eridani (with S. Overall) ........ccccooeviiiiiiiiiniinnnennn. 71



Paper 18: The A-type system OO Pegasi
Paper 19: The long-period solar-type system V454 Aurigae ..
Paper 20: HO Tel checkout
Paper 21: The totally-eclipsing B-type system IQ Persei .

Star Formation:

Index to Volume 144

Characterizing super bubbles in nearby galaxies (Elizabeth Watkins) .........ccccccccvviiiiiiininnnnn.

Telescopes and Arrays:
MeerKAT (R. Fender & I. HEYWOOd) oeoeviiiiiiiiiiiiiiiiecieeecccecce et

Thesis Abstracts:

Spectral energy distribution modelling of X-ray selected AGNs and their host galaxies

(A. Marshall)

133
181
242
278

III

164

42



vi The Observatory

REVIEW INDEX

Baggott, J. & Heilbron, J. L., Quantum Drama: From the Bohr-Einstein Debate
t0 the Riddle Of ENTQNGIEIENT ..........uuvuuuiiuiiiiiiiiitiaiiisesaiiieiateaa e 257

Beech, M., William Frederick Denning. Grand Amateur and Doyen of British Meteor Astronomy ...... 208
Belmonte, J. A. & Lull, J., Astronomy of Ancient Egypt: A Cultural Perspective ... 97
Bond, P., Solar Surveyors: Observing the Sun from Space 41
Cauzzi, G. & Tritschler, A. (eds.), The Era of Multi-Messenger Solar Physics .. 200
Cavallaro, U., 10 the Stars: Women Spacefarer’s Legacy 105

Cummings, W. D. & Lanzerotti, L. J., Scientific Debates in Space Science.
Discoveries in the Early Space Era ....

Davé, R., Simulating the Cosmos. Why the Universe Looks the Way it Does . 37
Daw, E., A General Relativity Coursebook ... 213
de Grijs, R., Whitelock, P. A. & Catelan, M. (eds.),

and Cosmology: Period—Luminosity Relations in the 20205 ..............uuuuuuuuuuuuuniuiiiiiiiieseseeeeeeeeeeeeens 260
Fabre, C., Quantum Processes and Measurement. Theory and EXPeriment ..................cceueveeeeeeeenennnnns 106
Gastel, B. & Day, R. A., How to Write and Publish a Scientific Paper 292
Ghose, S., Her Space, Her Time: How Trailblazing Women Scientists Decoded the Hidden Universe 255
Gralley, C., Pisgah Astronomical Research Institute: an untold history of spacemen & spies 292
Graydon, S., Einstein in Time and Space: A Life in 99 Particles 295
Gullberg, S. & Robertson, P. (eds.), Essays on Astronomical History and Heritage:

A Tribute to Wayne Orchiston on his 8oth Birthday 264
Gullberg, S. R. & zen Vasconcellos, C. A., Cultural Astronomy in Latin America ................... .. 294
Gutfreund, H. & Renn, J., The Einsteinian Revolution. The Historical Roots of His Breakthroughs ..... 204
Halpern, P., The Allure of the Multiverse: Extra Dimensions, Other Worlds, and Parallel Universes ....... 197
Harvey, B., Japan in Space: Past, Present and Future 291
Hertog, T., On the Origin of Time: Stephen Hawking’s Final Theory ... 201
Hockey, T., America’s First Eclipse Chasers. Stories of Science, Planet Vulcan,

Quicksand, and the RATlroQd BOOM .................cccuuuiiiiiiiiiiiiiiieteieeeieeeeeeeeeeeeeeeeaeeeeesaaaesaaaaeaaaaaaaaaaa, 101
Hunter, T. B., Dobek, G. O. & McGaha, J., The Barnard Objects: Then and Now .................cccoc.... 145
Inglis, M., Astrophysics is Easy, 3rd EQUON .ccccceeeeeeeeeeeieieieieieiiieie e 263

Jeanloz, R. & Freeman, K. H. (eds.), Annual Review of Earth and Planetary Sciences,
|2 3 23 1e - OO TR 207
Jones, B. J. T., Martinez, V. J. & Trimble, V. L., The Reinvention of Science.

Slaying the Dragons of Dogma and Ignorance .. 194

Kenyon, I. R., Introduction to General Relativity and Cosmology 104
Khare, P., Nobel Prizes in ASronomy ........cceeeeeeeeeeeeeeeerenenens ... I02

King, A., Supermassive Black Holes 36
Krisciunas, K., You Can’t See in the Dark with the Lights On 214
Lara, L. M. & Jewitt, D., Planetary Systems Now 207
Longair, M. S., Galaxy Formation, Third Edition ... 153
Lopes, R. M. C., de Kleer, K. & Keane, J.T. (eds.), lo: A New View of Fupiter’s Moon ................... 159
Mack, K., The End of Everything (Astrophysically Speaking) 38
Martin, E., Lithium Across the Universe ... 206
Peake, T., Space: The HUMAN STOT'Y ..cceeeeeeeeeeeeeeeeeeee ettt eeeeee 290
Penprase, B. E., Models of Time and Space from Astrophysical and World Cultures.

The Foundations of Astrophysical Reality from Across the Centuries ... 146
Presé, S. & Sgouralis, 1., Data Modelling for the Sciences .. 215
Press, W. H., More than Curious: A Science Memoir ................ouunn.... 150

Rovelli, C., White Holes: Inside the HOFIZON .........cc..coeiiiiiiuiiiiiiiiiiiiiiiiiieeiiiiiiiiee e 157



Index to Volume 144 vii

Sion, E. M., Accreting White Dwarfs: From exoplanetary probes to classical novae

AN TYPE 1A SUPETTIOVAE ...cceeeeeieeeeeeeieee ettt et e e ettt e e e e et e e e e e eaaaa e e e e etabaeeeeeeanns 152
Stacey, H., Sonnenfeld, A. & Grillo, C. (eds.), Strong Gravitational Lensing

in the Era of Big Data, IAU Symposium 381
Stoyan, R., Atlas of the Messier Objects. Highlights of the Deep Sky, 2nd Edition ...
Susskind, L., & Cabannes, A., General Relativity: The Theoretical Minimum ..................c.cccceeeeeeee

Tabatabaei, F., Barbuy, B. & Ting,Y.-S. (eds.), Early Disk-Galaxy Formation from

FWST 10 the MIUIRY WA ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeaeeaes 261
Tauris, T. M. & van den Heuvel, E. P. J., Physics of Binary Star Evolution.

From Stars to X-Ray Binaries and Gravitational Wave SOUTCES ...........couuueeiieeiiiiiiiiiiiiiiiieeeeiiiiannns 96
Teplow, D. B., The Philosophy and Practice of SCIENCe .............cuuuueuereieeeereriiiriiiiieieeieneeeneeeesennnenenens 155
Vanden Bout, P. A., Dickman, R. L. & Plunkett, A. L., The ALMA Télescope.

The Story of @ Sctence MeEGA-PrOJECt .........cceeeeeeeeieieeeieeeeeeeeeee e e e e e e e e e e eeeeeeeeeeeeeeees 99
van Dishoeck, E. & Kennicutt, R. C. (eds.), Annual Review of Astronomy & Astrophysics,

VOIUIIE 6, 2023 <ot ettt e e ettt e e e e ettt e e e e et aaa e e e e e et e e e eetan e aeaaes 100
Van Horn, H., InSide 1he STATS .....cceeeeuuueeeeeeiiieee e eeeeee e et e e e eeaeee e e e eaaaeeeeeeassnaeeeessnnnaeeeeennnnn 94
Vidotto, A. A., Fossati, L. & Vink, J. S. (eds.), Winds of Stars and Exoplanets (LAU S370) ............... 154

Weinersmith, K. & Z., A City on Mars. Can We Settle Space, Should We Settle Space,

and Have We Really Thought This Through? .
Wolverton, M., Splinters of Infinity
Wong, T. & Kim, Woong-Tae (eds.), Resolving the Rise and Fall of Star Formation in Galaxies ........ 93

From The Library:
Ball, R., The Cause of an Ice Age
Finlay-Freundlich, E., Cosmology . .
Gingerich, O., The Great Ideas Today: Prolemy, Copernicus, and Kepler
Sciama, D.W., The Recent Renaissance of Observational Cosmology
Steavenson, W. H., Suns and Worlds
Strong, J., Modern Physical Laboratory Practice ...

Other Books Received:
Paganini, P., Fundamentals of Particle Physics: Understanding the Standard Model ........................ 160






