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THE REPORT OF THE ROYAL GREENWICH OBSERVATORY

FOR THE PERIOD 1978 OCTOBER 1 TO 1979 SEPTEMBER 30

Director: F. Graham Smith

1 INTRODUCTION

Policy

Organization

The long standing and traditional service réle of the RGO—as the
source of astronomical information for navigation and observation,
together with the provision of the national time service—continues
essentially unchanged although, with the use of modern techniques,
the effort devoted to these services has been reduced considerably over
the decade. Today, the main function of the Observatory is the pro-
vision of telescopes, instruments, measuring machines and all the
apparatus of modern observational astronomy for the benefit of all
UK astronomers. This activity took a major step forward in the spring
and summer of 1979 when the Isaac Newton Telescope was closed at
Herstmonceux for modification prior to its move to a first class observing
site in the northern hemisphere. Following the signing of an agreement
with Spain in May work started on the construction of a new building
and dome for the INT at the Roque de los Muchachos Observatory, a
new international observing site, on La Palma, Canary Islands. A full
report on the La Palma Observatory is given later in this report. These
traditional and new service functions of the Observatory accounted for
about half of the total manpower available during the past year and as
a result it was possible to commit only 14 per cent of the manpower to
research. This level of research activity is a continuing source of concern
since the ability to provide efficient and up-to-date services depends to
a large extent on the existence of a viable and lively inhouse research
programme.

In order to ensure that the available research effort is concentrated
into the most effective areas and coordinated in the most efficient way
steps were taken during the year to recruit a new head (SPSO) of a
combined Astrometry and Astrophysics Division. Dr J. V. Wall was
selected for this new post and will take up his duties on 1979 November 1.
The decision to set up a satellite laser ranging facility at Herstmonceux
has necessitated some reorganization within the Almanacs and Time
Divisionand transfers fromother Divisionsto providestaffforthisactivity.

S




Staffing

Buildings
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At the end of the report year the agreed complement was 237 with
231 staff in post and five advertised vacancies being processed. Recruit-
ment of skilled computer software staff has continued to be difficult
mainly due to the large discrepancy in salaries offered in government
service compared with the private sector. During the year it was neces-
sary to survey the work of the whole establishment in an attempt to
transfer staff, partieularly computer programmers, systems analysts
and electronic engineers to the most urgent projects. Some transfers
were made but problems remain. The difficulty of recruitment in these
fields is well-known but we are increasingly concerned about the need
to provide support in these areas for La Palma and other priority
projects. The distribution of staff between the various occupational
groups on September 30 was as follows: Senior Staff—§ (including 2 on

5 “individual merit”); Science Group—84%1 (including 5 Research
Fellows); Professional and Technology Group—39; other Non-
Industrials—37%; Industrials—62.

¢

Work on the extension to the Physics Block was completed during
the year whilst the other major scheme, the new wing of the West
Building, progressed well with completion expected early in 1980.
These new buildings will allow a very important re-location of staff
bringing all the research astrononomers closer to the other groups,
notably the engineers, instrumental scientists and the computing
section. It is particularly important that the data-handling and image-
processing now involved in most observational astronomy becomes an
integral part of the work of the computer department. The new
STARLINK node, which will link to the Image-processing centres being
set up around the country and centred on the Rutherford and Appleton
Laboratories, will be part of this new centre of activity.

The extension of the Physics Block will allow the Instrumental
Science Division to undertake the new tasks which are involved in
telescope instrumentation. Here there is a rapidly growing emphasis
on electronics, notably in developing the new diode array detectors
which will soon become the most important detectors for spectrographic
and photometric observations.

Extensive modifications to existing buildings have been carried
out to meet the requirements of the Fire Regulations and the Health
and Safety at Work Act. Fire resistant doors and emergency lighting
have been installed in both the Castle and West Building.

The antiquated switchboard and telephone system have become a
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source of worry but lack of funds and Post Office effort have prevented
any progress towards a modern installation.

RGO Establishment Committee

The RGO Establishment Committee (membership: page 52) met three
times at Herstmonceux during the year. Standard items of business
included consideration of the Director’s report for the previous year
and advice on the preparation of the Forward Look.

Prior to the formation of the Science Research Council a Board
of Visitors acted as an adviser to the Astronomer Royal and as a
watchdog on the activities of the Observatory. The demise of the
Board of Visitors left a gap in the independent support and criticism
provided for the Director, and the Establishment Committee was
intended to fill this gap. Unfortunately it failed because no essential
role could be defined in the face of the other Committees and Boards
which have to take a detailed interest in the Observatory. The Establish-
ment Committee has therefore now been disbanded.

2 NATIONAL FACILITIES

La Palma Observatory

International Negotiations. Negotiations with the Spanish authorities
on the form of an International Agreement to cover the establishment
of an international observatory on the island of La Palma WEre sucess-
fully completed with the simultaneous signature of all three levels of
the Agreement, in Spain, on 1979 May 26.

Site Development. Following the establishment of access roads to the
various telescope sites by the Spanish authorities and the placing of the
first building contract, the site has now been opened up for construction,
with cleared areas for material storage and hutted accommodation for
site labour erected in positions adjacent to the first building works,
Le. the 2-5-m telescope building.

I-0-metre Telescope. Construction of the 1-0-m telescope at the works
of Messrs Grubb Parsons in Newcastle is now well advanced and com-
pletion is expected in late 1979 in readiness for works testing. On
satisfactory completion of these tests, the La Palma Division team will
carry out its own tests on the control system using the first Interdata
8/16 E computer and associated peripheral equipment.

The building for this telescope is now at the sketch plan stage and
working drawings in readiness for tendering should be complete by
1980 April.
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2-5-metre Isaac Newton Telescope. Following the placing of a con-
tract for removal and modification of the telescope with Grubb Parsons
on 1979 April 4, the telescope has been dismantled and transferred
to Newcastle for modification prior to shipment to La Palma. The
removal work commenced on 1979 June 4 and was completed at
Herstmonceux by June 10. The building at Herstmonceux has now been
handed back to SRC in a safe and weather-proof condition.

A contract for cohstruction of the new building was placed on 1979
June 19 with Huarte y Cia. of Madrid and work has commenced on
the site with the expectation that the building will be sufficiently com-
plete by 1980 June for installation of the new dome and that the build-
ing will be completed ready for use by 1981 mid-October.

A contract for a new dome for the building was placed with Brittain
Steel Co. of Vancouver B:C. on 1979 April 27 and work is well in hand
s for installation of the dome during the latter part of 1980, so that the
‘heavy components of the INT base and polar disc can be lifted into
position in the new building in 1980 December.

A new mirror in, Zerodur for the primary of the INT was accepted in
1978 September. This new mirror is to a very high standard and is well
within the specification required.

Instrumentation. The preliminary designs for the facilities associated
with the entrance slit of the INT coudé spectrograph are complete and
ready for detailing. Development of suitable camera designs continues.
A contract has been placed with the University of St Andrews for manu-
facture of a spectrograph based on the Richardson Brealey design for
the 1-0-m telescope. Invitations to tender for the detail design and
manufacture of the guidance box for the 1-0-m telescope have been
issued.

v

4-2-metre Telescope. Work has proceeded slowly on design due to the
limited funds available. At present studies are being carried out on
the design of the servo-control system, various technical aspects of the
mounting design and a re-appraisal of the tube design arising from the
change from f/3-2 to f/2-8 in focal ratio to achieve the maximum economy
of cost in the telescope and building integration.

A purchase order for the 4-2-m Cervit blank for the primary mirror
was placed with Owens-Illinois on 1979 March 8 and rough-machining
of the blank is now almost complete in readiness for delivery to the UK in
1979 December. A suitable transit case which will also serve to transport
the finished mirror is being constructed in the USA.

Following earlier studies based on the functional requirements for
the building, revised sketch plans are in hand to reduce the cost of
construction. These plans are based on the f/2-8 telescope configuration
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and it is expected that a revised estimate of cost will be available in
1979 November.

Isaac Newton Telescope

INT Operation. On 1979 March 4 the INT was closed down.

The available time on the telescope was allocated by the Panel for the
Allocation of Telescope Time (PATT). During the operational period
there were 20 different applicants for time of which 15 were from 13
universities or other research establishments and five from the RGO.
Eight of the applicants had projects which were undertaken jointly
with members of the RGO and three of the university projects were
jointly undertaken with another university or research establishment.

During the five month period observing was carried out on 80 nights
and 179 spectra, seven direct photographs, 32 electronographs and 156
other observations were obtained. There was a total of 568 hours of
clear sky. Of the 80 nights when observing was carried out 17 were
clear throughout; 25 were 50 per cent to 99 per cent clear and 38 were
less than 50 per cent clear; no observing was possible on 73 nights.
The number of instrument changes was 26 and there were 29 end
changes. The primary mirror was realuminized once during the year.
No maintenance of telescope and dome contactors has been possible
this year. The scheduled time was diverted to LPO engineering tests.

The telescope was managed by Willmoth and maintained by the
Engineering Division which provided on-call technicians to cover
night-time emergencies.

Instrumentation. The Interdata 8/16 computer has been up-dated to
8/16E, allowing extension of the memory to 128 kbytes. Programming
continues on the telescope and dome control functions.

The automated prime focus assembly is being modified to improve
stability and to allow attachment to the new telescope top end
assembly. The Wynne three element corrector design has been adopted
and contracts are being placed for manufacture, The increased back
focal distance that this corrector provides will allow the autoguider for
the electronographic camera to be external to the tube; the assembly is
being modified accordingly.

The contract for manufacture of the guidance system has been placed
and progresses satisfactorily. Suitable autoguider and TV systems are

" being developed in the Instrumental Science Division.

Detail design of the Cassegrain spectrograph is now complete.

Manufacture both within the Engineering Division and by outside
contract progresses satisfactorily.
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The Image Photon Counting System (IPCS) has been delivered and
commissioned. It is now in use at the SAAO.

Steavenson Telescope

The structure of the new observatory in the Sierra Nevada in southern
Spain was completed and the whole building finished externally by the
start of winter 1978/79. The internal accommodation of the observatory
was almost completed by the end of 1979 September and should be ready
to accept the telescope by the summer of 1980.

The telescope has been substantially complete for approximately
one year now but use at RGO has shown up some problems with
backlash; thesé have now been corrected.

i
Equatorial Group Telescopes

36-inch Yapp Reflector. Between 1979 January and July the telescope
was solely devoted to commissioning Boksenberg’s Image Photon
Counting System (135 nights). This is the third such system to be
built by UCL; it is now in use on the SAAO 1-g-m reflector and is
eventually intended for the LPO.

The telescope was assigned to visiting observers on 70 nights.
Visitors included Fawell (UCL); Jenkins (Cambridge); Howarth
(UCL); James (Manchester); Blackman (Sussex); McKeith (Belfast);
Jelley (Harwell); Scaddon (ICST).

The RGO took up 108 nights for developmental work on the tele-
scope and its common-user instrumentation. The RGO took a further
28 nights for research.

An acquisition and guidance box has been built for this telescope
which will carry the go-mm and 4o-mm McMullan electronographic
cameras, the People’s photometer or the Cassegrain camera. This box
has been successfully tested, but in the progress of these tests it has
been found that the telescope does not image as well as its design
predicts or with the linear resolution of which modern detectors are
capable. Work aimed at improving the imaging with this telescope is
continuing.

The facilities in this telescope’s dark-room have been improved;
notably with the provision of a clean air unit which is essential for
critical electronography.

30-inch Coudé Reflector. The 30-inch telescope has had very little use
this year. Primary causes have been lack of available manpower for
essential maintenance and the unavailability of electronographic image

e e
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tubes. Even during periods when the telescope has been in use, observers
have had to work with instrumentation which was not fully serviceable.
Some effort has been directed to these jobs during the year. Walker
has continued to develop the moving-plate system for the EMI image
tube and Pike has been working on the data reduction programme.
Gossler (Armagh) and Walker used the system to make observations
of P Cygni. The Durham University group visited RGO for a month to
make further observations with their diode array system.

Lowne and Jackson have performed an experiment, under R. G.
Bingham’s direction, to measure the polarisation in the spectrograph with
each of the three common-user gratings.

26-inch and 13-inch Refractors. Both refractors were used regularly,
mainly for RGO research projects.

The 13-inch refractor was used by summer vacation students and also by
University of Sussex MSc students as part of the instrumental astronomy
course hosted by RGO.

-

Instruments for General Use

Electronographic Cameras. Two “Travelling” McMullan 40-mm
electronographic cameras have been built and tested. One has been
successfully used for observing runs on the 1-2-m telescope at Calar
Alto and on the Soviet 6-0-m telescope. It has proved to be much simpler
to set up and run than the standard camera as well as being lighter
and more compact. The second camera is mainly for use at Herstmon-
ceux.

Photometers. The photometers have been rewired and both Travelling
and People’s photometers are now fully operational. The Travelling
photometer has been in Tenerife for most of the vear and has been
used by RGO observers and by groups from Hatfield and Sussex for
observations of BL Lac objects. Some parts of the Nova software for
use in Tenerife have been rewritten in Nova assembler with a corre-
sponding increase in speed and efficiency in data gathering. The People’s
photometer has been used on the INT and 36-inch telescope.

Two new amplifier/discriminators have been acquired with the low
dead-times of 10 ns. A data acquisition programme has been written
for the two-star photometer with star/sky chopping.

Measuring Machines

GALAXY, Coradograph, Zeiss Ascorecord. On GALAXY 540 plates
were measured during the year, almost all in two opposite orientations.
The majority (370) was for the Southern Sky Survey, with the next




ROYAL GREENWICH OBSERVATORY

major usage being the measurement of Hartmann test plates, 65 for the
ESO 3:6-m and 1-4-m telescopes and 33 for the UKIRT. Forty-five
plates were measured for a variety of RGO projects and 25 for several
external users (Andrews, Argue, Fusi-Pecci, Wayman).

After being out of action in October and November, because of a
damaged encoder, the Coradograph has been in almost constant daily
use, with very little time lost due to breakdowns. The link to GALAXY,
via the mini-computer, makesitan extremely useful adjunct to GALAXY.
Its main usage has been in the inital scanning of some 160 plates of the
Southern Sky Survey, and in the setting up of plates generally prior to
measurement in GALAXY. Additionally it is used for relatively low
precision but rapid measurement of other plates and prints, usually for
identification purposes.

3 The Zeiss Ascorecord was used to produce 27 700 measurements on
%609 parallax and 250 other assorted plates. 50000 measurements (includ-
ing training sessions) on 142 PZT plates were also completed.

PDS Microdensétometer. The performance and reliability of the PDS
computer system Have been enhanced by the installation of a new DEC
processor (PDP11/34) and a g9-track 1600 bpi tape deck. A handler for
the g-track tape has been written in FORTH and is currently being
tested before release for general use; it is intended that the existing
7-track tape drive will remain available for the foreseeable future.

Waite has designed and built a mount which holds electronographic
films taut during measurement. The 40-mm version will be installed on
PDS later this year, and one for 85-mm electronographs is under
construction.

Other Measuring Machines. The Hilger microphotometer was over-
hauled during the year. The Askania iris photometer was taken out of
service.

Digital-Image Processing Facility

In the absence of hardware dedicated to this project, software
development continued on existing computers. The INT instrumenta-
tion computer (Interdata 70) was transferred to the Castle for the
period January-June, but was then split; the processor was sent to
South Africa for use with the IPCS and the peripherals were attached
to the Interdata 7/16 associated with the 36-inch telescope.

Substantial improvements were made to the software for analysis of
IPCS and similar data. User-requested features have been added, and
the system expanded by D. J. King to handle the larger-format data
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produced by the IPCS with an external memory. Pike wrote software to
handle the preliminary reduction of data from the imaging Fabry-
Perot interferometer built by K. Taylor. He also carried out tests of
various image-processing algorithms. Hartley and Pike investigated
various techniques for displaying images on the FR80 at RL and on the
Versatec printer/plotter.

Software development was also continued on the ICL 1903T but the
slow response for interactive work and the adverse effect on all other
users led to the effort being concentrated on Interdata computers.

Hartley assisted the Disney Panel in the preparation of the proposals
for the STARLINK network of computers for digital-image processing,
particularly in the specification and selection of the image-display
systems.

3 RESEARCH PROGRAMMES

Extragalactic Studies

3%

Positions and Identifications of Radio and X- -ray Sources. In the pro-
gramme to determine astrometric positions of radio sources, a further
355 plates in some 60 fields have been obtained with the two Herstmon-
ceux refractors. Measurement and reduction have been completed by
Clements who has also completed his investigation of the systematic
difference between results from the two refractors. The differences
amount to an average of about 0”1 in each coordinate but show no
apparent dependence on declination or right ascension. A catalogue of
optical positions of 38 sources, based on observations made with the
INT, the two refractors and the Cambridge Schmidt telescope, has now
been published.

Predictions of lunar occultations of strong radio sources for 1979
were issued by Morrison to 25 radio observatories, and special pre-
dictions were made for occultations of NGC 6440 and selected pulsars.

Mayo, McHardy and Cooke (Leicester) searched ten new or revised
2AR/3A error boxes using the AAT. Type II Seyferts or peculiar
emission line galaxies were found in three. Other boxes contained
clusters, or groups, of galaxies for which redshifts and approximate
velocity dispersions were found. In one box an apparently normal (i.e.
no emission lines) elliptical galaxy appears to be the X-ray source.

Clusters of Galaxies. Dickens, Dawe (UKSTU) and Lucey (RGO/
Sussex) have continued their work on the Centaurus I cluster (HMS
1247-4102). Radial velocity estimates for 150 cluster members, obtained
previously with the AAT, show a bi-modal redshift distribution which
has been interpreted as due to two clusters superposed along the line of
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sight. The velocity dispersion of each cluster is very much less than
that originally attributed to combined data; as a consequence the
derived virial mass and M/L are significantly lower. Redshifts for a
further 25 galaxies in the region were obtained with the AAT in 1979
July. Dynamical studies of two additional rich clusters have been
initiated.

The AAT redshift data obtained by Dickens, Dawe, Lucey, and Mit-
chell (IOA) for 120 galaxies in the rich cluster field 0330~54 have now
been completely reduced. Two rich clusters (Calan 0340, Klemola 8)
and several groups have similar velocities, and thus probably form a
supercluster. A third rich cluster 0328-557 in the region is a back-
ground system. Magnitudes for galaxies in the Klemola 8 cluster have
been obtained from UKSTU plates by Currie (RGO/Sussex).

Currie and Wood are carrying out further photometry of these and
yother clusters from electronographic calibrations of UKSTU plates. Ex-
tensive photographic photometry software, some by courtesy of God-
win (Oxford), has been developed for use at RGO and the Rutherford
Laboratory. The software effectively removes electronographic field
distortion by the gse of a transformation determined from the relative
coordinates of stars and galaxies on film and plate.

Vidal has continued work on the evolution of galaxies in clusters;
a major programme of galaxy classification in 21 X-ray clusters has
been completed. A significant correlation has been found between
the percentage of (E +So) galaxies in a cluster and its X-ray luminosity.
This correlation supports the idea that spiral galaxies may evolve into
So’s by interaction with their inter-cluster environment. Vidal has shown
that the Space Telescope should allow bright galaxies in clusters to be
classified to z~0-8; thus it will soon be possible to test whether the
central galaxies in very distant compact clusters are still spirals (i.e.
So’s in the 'making). For future observational programmes, a catalogue
of 49 faint compact clusters (0-3<z<1°0) in the region of the south
galactic pole has been produced. In the course of this work, a new
derivation of the formula for the surface brightness at the centre of
galaxies was obtained.

Routine galaxy classification at RGO is now being carried out by
Monk; it was felt that it would be an advantage to have one staff
member trained and experienced in this task to provide a service for
others. Initially 550 galaxies of 16-17 magnitude have been classified
in the Virgo, IC 4329 and Centaurus clusters as part of the Dickens
cluster programme.

Galaxies. In collaboration with Axon (Sussex), K. Taylor has continued
the work on the velocity field of M82. A software package has been
developed for reducing photographic image tube velocity data. Johnson

e

Star Clusters
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B and V band electronography of M82, obtained at the Wise Observa-
tory, Israel, was digitized using the PDS microdensitometer; the
contours appear to fit a normal late-type spiral galaxy, although
towards the centre there is evidence for redistribution of light due to
dust scattering. The isophotes are distinctly perturbed in the region of
the minor-axis emission-line filaments investigated spectroscopically.

Narrow-band electronography of the hot-spot galaxy NGC 1808 was
completed on the Danish 1-5-m reflector at ESO, La Silla. The final data
will be in the form of two-dimensional maps of the physically important
line ratios over the whole nuclear complex. Clearly visible on the V-
band electronograph are ~ 35 kpc long filaments emanating from the
disc of NGC 1808. This is the first time that jet-like phenomena have
been clearly identified with the disc of a galaxy, rather than the nucleus.

Optical Monitoring of Radio and X-ray Sources. Lloyd has essentially
completed the measurement and reduction of plates taken during the
past six years, and light curves have been produced for some 30 quasars,
BL Lac objects, and Seyfert galaxies. It is evident that the variations
of the luminous™quasar 3C273 have undergone a fundamental change
in form. 3

Globular Clusters. E. A. Bingham began the measurement of electrono-
graphs of w Cen in B and V. A star field containing many photoelectric
standards has been measured and reduced using the PDS machine.
Martin, Penny (SAAO) and Davies have been doing similar work on
the clusters M 15 and M67; they are investigating the use of a beam splitter
technique to obtain simultaneous B and V' electronographs.

Martin has made observations on the DDO system of stars in NGC
6752 using an electronographic camera in order to make abundance
studies in galactic globular clusters. E. A. Bingham and F. Fusi Pecci
(Bologna) have obtained a colour-magnitude diagram for this cluster
to =19™-0 from a single pair of plates taken with the 1-5-m Loiano
telescope.

Open Clusters. Andrews has obtained additional photoelectric
UBV observations on the SAAO 1-0-m telescope of the double-lined
binary « Crucis 1I-23 at phases not well covered by previous work.
The variation in the ultraviolet and the lack of eclipses are confirmed ;
the former is interpreted as being due to a gas stream.

With the SAAO r1-0-m telescope Martin, Penny and Davies have
obtained photoelectric BVRI measures in NGC 3766 and NGC 6281.
They areinvestigating the useof an electronographiccamerafor /measures
and simultaneous B and ¥ measures.
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Hanson reviewed the Hyades cluster distance for AU Symposium
No. 85, Star Clusters. Recent astrometric progress has substantially
improved the accuracy of the observations. Trigonometric parallaxes
yield a mean Hyades distance modulus m—M =3m25+0m-06. The
close agreement of the results indicates that the overall mean Hyades
distance modulus m—-M =3m-30 may be used with confidence in cosmic
distance-scale calibrations.

k3

;

RR Lyraes. Davies has analysed BVI observations and a mean
velocity curve of the RRab star UV Octantis, to obtain radii using the
van Hoff methed:

Andrews has continued.the analysis of the variables in NGC 4590. In
particular, using the 1-0-m telescope of the SAAO he has made photo-

*electric observations of the star V3 which has been shown to be a multi-

mode pulsator. The mean colour corresponds to that expected for
the changeover from ab to ¢ type pulsation.

Cepheids. Martfn has completed his analysis of BV photographic
photometry of cepheids in the Magellanic Clouds. Analysis of BV
observations of LMC cepheids is also complete and analysis of similar
material for stars in the SMC is in progress. Some additional BVI
observations for ten cepheids in the LMC were obtained.

Novae. Andrews continued the study of the spectra of Nova Cygni
1978 and showed that the behaviour of the absorption and emission
lines during the month after maximum can broadly be explained by a
single velocity of ejection with a large variation in the position of the
absorbing and emitting regions as the shell expands and thins.

Mayo, Wallis and Jones are securing UBVRI colours of dwarf novae
at quiescence and at outburst using the Tenerife flux collector. Their
aim is to amass data for about 30 such systems with a view to disentang-
ling the light contributions of hot spot, accretion disk and stars.

Other Stars. Andrews has secured more UBVRI observations of
southern super-super-giants; he confirms that HR5171 is now redder
and cooler than it has been for 20 years.

Walker has obtained photometry of the ApSi star HR3413 showing
a double humped light curve in five colours. The radial velocities and
equivalent widths of spectral lines from spectra obtained by Dworetsky
(UCL) and Lloyd are being evaluated.

X-ray and Radio Variables. Murdin and collaborators identified a
variable radio source (A=2 cm) with A1710-34. They obtained an
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improved position of the X-ray source with the SAS-3 satellite; it
was consistent with the position of the radio source.

Timing observations of the Crab Nebula pulsar were made by
Korakitis (research student) and were used to provide an ephemeris for
Professor P. V. Ramana Murthy of the Tata Institute of Fundamental
Research, India, who was searching for atmospheric Cerenkov radiation
caused by high energy gamma radiation from the Crab pulsar. Korakitis
also obtained a linear polarization curve of the pulsar. He has prepared
this material from his DPhil. Thesis at the University of Sussex.

Bailey has discussed his observations of the dwarf novae Z Cha,
WX Hyiand V436 Cen, and the polars (systems comprised of a red dwarf
and a magnetic white dwarf) AM Her and VV Pup.

Monitoring of Cygnus X-I in the ¥, B photometric bands by Walker
has continued in collaboration with the staff of the Instituto de Astro-
fisica de Andalucia. Analysis of a year’s data suggests that a single
unchanging period does not fit the observations and a re-analysis using
independent data obtained in the USA is now being undertaken.

Mayo and Watson (University of Leicester) obtained photometric
observations of Cir X-1 through an X-ray transition, and of Cen
X-4 and SS433. A search for periodicities in 4U 1648-58 yielded no
evidence for orbital motion. An optical light curve for 2A 0311-227 was
obtained.

Murdin with several collaborators concluded a theoretical study of
Cir X-1 in which several lines of evidence (the shape of the X-ray
intensity curve, its X-ray spectrum, the way the X-ray intensity curve
has changed, the radio outbursts) all tend to show Cir X-1 is an eccentric
binary star. This is evidence tending to confirm its origin as a runaway
star from the nearby supernova remnant G 321:9—0-3.

Parkes, Murdin and Mason identified 4U 1258-61 with a shell star.
High resolution spectra confirmed the existence of the shell and its
variability, a prediction of which had been made on the basis of the
properties of the X-ray source.

Stellar Atmospheres and Evolution

Stellar Atmospheres and Abundance Studies. Pagel continued to study
the composition of HII regions in southern external galaxies, using
AAT/IPCS observations, in collaboration with Edmunds (Cardiff) and
Chun and M. G. Smith (Oxford). NGC 1313 (SBd) and NGC 6822
(Irr) have uniform oxygen abundances intermediate between those of
the two Magellanic Clouds, in agreement with previous indications of
small or zero abundance gradients in irregular and barred spiral
galaxies.
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Studies of red giants in globular clusters have been continued by
Pagel in collaboration with Mallia (Oxford) and Watts (Research
Student, University of Sussex) using high-dispersion spectra from the
AAT and IPCS. From recent data it was found that there are strong
variations in metallic line strength across the red giant branch of
w Cen, corresponding to a range in iron abundance from about 1/50 to
I/10 solar. This covers a gocd part of the range in metal abundances
inferred from observations of RR Lyrae stars in the cluster, and
strengthens the viewsthat changes in underlying composition contribute
substantially to the great width of the giant branch in B-V, as well as
mixing effects revealed by strong CN features in some of the stars,

Stellar chromospheric Mg* features were observed by Pagel using the
TUE satellite in-¢5llaboration with Stickland at the ITUE ground station,
Villafranca, and were analysed in collaboration with Wilkins (temporary
ASO). The FWHM is proportional to W, (Ca*) measured by O. C.

s Wilson over a range of 12 magnitudes in luminosity and has been
“interpreted in terms of a simple Doppler broadening model simulating
microturbulence in an optically thick atmosphere.

D. L. Harmer continued her investigations of the variable super-
giant HR 8752, mdking observations with powerful coudé spectrographs
at the Dominion Astrophysical Observatory, Victoria, BC, and at
McDonald Observatory, Texas. Several significant changes in the
spectrum have occurred during the past year. Circumstellar shell
features of the cool supergiant p Cas are also being studied.

A cross-dispersing grism system for the Unit Spectrograph was
developed from specifications by D. L. Harmer, Lowne and C. F. W.
Harmer. In collaboration with Worswick and Goldsmith (MSc student)
the system was tested on the 36-inch telescope with observations of
the Orion Nebula. The optical system worked well and it was shown
that good relative line fluxes can be obtained.

Planetary Nebulae and HII Regions. [O]] A6300 electronographic
imagery of the Orion nebula by K. Taylor, Worswick and Axon (Sussex)
has revealed a family of semi-stellar knots that are invisible on compar-
able Ha exposures. They are in a region near to the high-velocity
Herbig-Haro object discovered by Miinch and Taylor (1974, Ap. J.,
192, L93) and they appear to be associated with the Becklin-Neugebauer
infrared source. Their anomalous [OI] intensity leads to the suggestion
that they are also Herbig-Haro objects, possibly generated by the
stellar wind of the BN source.

R. G. Bingham continued his work with Scarrott (Durham) on nebular
polarimetry. The previous work with the Durham group and Murdin on
n Carinae was written up and published. A polarization study of M42
(the Orion nebula) and M43 suggests that the two are physically con-
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tiguous and that the dividing dark lane is internal to the nebulae rather
than a foreground feature. A major programme on Herbig-Haro
objects has been started to investigate whether some are reflection
nebulae rather than the intrinsically luminous shocks suggested by
Dopita.

Taylor has studied the velocity field of the planetary nebula NGC
650/1 in Ha and [NII] A6584, using observations secured with his
Fabry-Perot monochromator at the Mt Wilson 60-inch telescope in
1975. The triple structure of the emission-line profiles has been success-
fully modelled on the basis of a cylindrically-symmetric double-cone
geometry, compatible with model shells derived by Reay and his
collaborators at Imperial College.

Worswick has begun a programme to study the variation of physical
conditions (density, temperature, jonization, filamentary structure)
in planetary nebulae. IPCS spectra of NGC 6543 have been obtained
using the 36-inch telescope.

-

Supernova Remnants. Clark and Murdin identified the optical/radio/
X-ray source at the centre of the supernova remnant W5o0. This object,
SS 433, has excited world-wide interest because of its extraordinary
properties, notably the very large and variable red and blue shifts dis-
played by Ha and other emission lines, probably due to relativistic
Doppler shifts (0-25¢). Many theoretical models have been proposed,
and an entire session devoted to SS 433 formed one of the highlights
of the TAU General Assembly in Montreal. Clark and Murdin took
spectra of filaments associated with W50 while commissioning the La
Palma IPCS at SAAO; it showed a Puppis A like spectrum with nitro-
gen enrichment and they have speculated that the filaments have been
excited by SS 433. Clark and Murdin have also continued their research
programmes on gaseous supernova remnants in collaboration with
Danziger (ESO). They have mapped the velocity field of the majority of
remnants in the Galaxy and LMC, to investigate dynamical evolution.
A colour-graphics system developed by Hartley is now being used for the
presentation of velocity data. They have also mapped some SNR’s in their
coronal-line emission; [Fe XIV] A5303 and [FeX] A6374 delineate the
hot plasma component responsible for X-ray emission so that the
data complement X-ray studies by Clark and Tuohy (ANU) of galactic
and LMC SNRsusingthe HEAO-A and B satellites. They have continued
spectroscopic investigation of galacticand LMC optical remnants to study
the evolution of line ratios and deduce (with suitable modelling) the
corresponding changes in temperature, density and chemical composi-
tion. The remnant MSH 11-54 was found to have fast-moving knots
enriched in «-particle elements, similar to Cas A.
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Galactic Astronomy

Solar Neighbourhood. Work on the South Galactic Cap field (for which
astrometric results have now been published) has been concentrated on
improving the photometric results. Corben has obtained at SAAO a large
number of photometric observations, evenly spread over the field, in
order to improve the calibration of field errors. A research student
(de Peralta) has developed computer programs for differential comparison
between photometri¢'measurements on Schmidt plates using Chebyshev
polynomials.

The main astrometric reduction program has been recoded for the
IBM 360 computer at Rutherford Laboratory.

The trigonofh)étric parallax programme with the 26-inch refractor
has continued; 356 plates were exposed and 610 plates, including many
i from previous years were measured. Two fields were reduced. Observa-
itions and measurement for a further 24 fields have been virtually

completed.

Hanson has evaluated the frequency distributions of trigonometric
parallaxes determiped at the four observatories which have published
the greatest number. He has studied their absolute Zero points,
systematic differences and external errors. His method is to fit the
observed distribution by convolving power-law space distributions
with Gaussian observational errors. Given a nominal correction to
absolute, the zero point of the General Catalogue of Trigonometrical
Parallaxes is confirmed to within +0”00r1 without the systematic
observatory differences generally found from comparisons using
multiple observations. The external error estimates agree with other
recent determinations and indicate precepts for a new General Parallax
Catalogue. The space distributions of stars selected for parallax observa-
tion give useful information to aid luminosity calibrations.

Jones, Alexander and J. E. Sinclair have prepared their narrow-band
photometry of 1251 faint red stars for publication. Calibrating stars
aside, 91 stars are newly discovered or confirmed red dwarfs. Their
derived space density is still insufficient to account for the “missing mass™
in the solar vicinity but there is still a major uncertainty because of the
small number of stars observed.

D. L. King has half completed the measurement of the radial veloci-
ties of those nearby stars observed by Wallis, Jones and their collabora-
tors. Wallis and Jones are studying velocities of distant red giants in
the South Galactic Cap using spectra obtained with the IPCS at Suther-
land; the aim is to delineate the velocity field perpendicular to the plane
beyond its present limit of 1500 pc.

In collaboration with Clube (ROE), Dawe (UKSTU) and Heck (IUE,
Villafranca), Jones has compared the maximum-likelihood algorithm

Solar System
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for determining statistical parallax due to Clube and Dawe with that of
Heck. Fictitious data showed that both algorithms gave the correct
solution; previous divergent solutions must have arisen for astrono-
mical rather than statistical reasons.

Dynamics of the Earth-Moon System. Morrison has reduced and
analysed timings of lunar occultations 1600-1860 and solar eclipses
1600-1700, to improve upon previous determinations of variations in
the Earth’s rotation. Investigations have continued into the shape of
the lunar profile deduced from grazing occultations, and into the causes
of “fading” occultations.

Occultations by Planets and Satellites. The search for occultations of
stars by planets, minor planets and satellites was continued by G. E.
Taylor. Eighty astrometric plates were taken for direct use in this pro-
Ject or for use by Shor (Leningrad) in the improvement of the orbits of
minor planets; “the plates were measured and reduced by Clements.
Predictions of the occultations were issued on a world-wide basis and
led to observations in the USA of an occultation by the minor planet
18 Melpomene. The results have now been analysed.

Dynamics of Satellites and Ring-Systems. A. T. Sinclair worked on a
theory of the nature of the rings of Uranus, in conjunction with Dermott
and Gold at Cornell University. Subsequently D. B. Taylor and A. T.
Sinclair have been examining the nature of orbits at a 1:1 resonance,
which is the type of orbit postulated for the ring particles. Taylor has been
investigating existing theories of the secular motion of planets, with a
view to extending this work. The programme of observations of the
position of Saturn’s satellites has continued.

Solar Rotation. The study of the solar rotation during the period
1885-1960 was completed ; some early photoheliograms were remeasured
to give improved positions for selected single sunspots. These positions
and later published positions were analysed and the results were
published (8). Observations made during the 17th century are being
studied (using material in the RGO archives and rare-book collection)
to ascertain if other reports of variations in the rate of rotation can be
confirmed.

Deflection of Light by the Sun. To mark the centenary of Einstein’s
birth, the astrometric plates taken at the time of the 1919 Solar Eclipse
by the expedition from the RGO to Sobral in Brazil were remeasured
and reduced by Clements and Harvey. The use of a modern measuring
machine and a different method of reduction produced a much less
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ambiguous result from the Astrographic plates and a lower standard
error from the 4-inch plates than had been obtained previously. The
accordance of the observed deflection of light by a gravitational field
with the prediction of Einstein’s theory is now stronger.

Research and Development of Astronomical Instruments

Spectrographs. R. &. Bingham completed a critical review of the basic
design of grating spectrometers and spectrographs (7). This review
describes a new approach to the design of these instruments which is
more systematic than any available previously. In particular, the
common emphasis on the size of the collimator aperture as a criterion
of efficiency is shown to have little rigorous applicability, even in
7principle. The methods described should be useful both in the design
1of individual auxiliary instruments and in preparing schemes for
‘complete observing systems.

R. G. Bingham and Clarke (Glasgow) have found two methods of in-
creasing the efficiency of spectrometers in the presence of polarizing
gratings, irrespecti¥e of the source polarization. Work on this is con-
tinuing. In a related study, Lowne measured the polarization in the
coudé spectrograph of the RGO 30-inch telescope.

Two-dimensional Fabry-Perot Interferometer. TAURUS, an imaging
Fabry-Perot interferometer designed by K. Taylor in collaboration with
P. D. Atherton of Imperial College, gives two-dimensional seeing-
limited velocity fields of emission line objects. First astronomical results
were produced on the 36-inch reflector at Herstmonceux in April and
included a complete velocity map of the post-eruptive galaxy M8z at a
velocity resolution of 30 km s=1. The system, designed for compatibility
with the IPCS as a detector, can operate at a variety of spectral resolv-
ing powers chosen so that galactic nebulae, spiral galaxies and active
galaxies can all be studied at an optimum velocity resolution.

The microprocessor systems for the interferometer have been designed
by N. M. Parker and following the observing run in April a new remote
controller has been produced incorporating a floppy disc and more
sophisticated software. Other improvements are also being incorporated
and the first run on a large telescope is scheduled for 1979 November
on the SAAO 1-9-m reflector.

Four-star Photometer. Construction and testing of the 4-star photo-
meter proposed by Walker has continued. A working system has been
on the Steavenson 30-inch reflector for some months and has been used
for tests on the stability of the instrument head. More exhaustive tests
need to be conducted before the final electronics are designed and built.
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Research and Development of Electronic Imaging Devices

Electronographic Cameras. (30, 31, 32) Investigations have been
carried out by Powell into the causes of geometrical disortion in recent
batches of electronographic tubes. Chemical contamination has been
identified as the major cause and steps have been taken to avoid it. A
method of projecting fiducial marks on to the photocathodes of electro-
nographic tubes has been developed and will be incorporated on future
replacement tubes for McMullan cameras.

The construction of the TV-electronograph viewer has been finished
and it is undergoing preliminary tests. Noise in the TV camera system
is proving to be a limitation and investigations are in progress with the
aim of reducing it.

Further work has been done by Davies on the measurement of the
characteristics of nuclear and photographic emulsions used for record-
ing electronographic images. A system for the routine testing of emul-
sions has been established.

Solid-State Détectors. Work has continued on the application of a
General Electric charge injection device (CID) as a two-dimensional
astronomical detector. P. R. Jorden has established the conditions for
nondestructive read-out and has designed new circuit boards which will
enable multiple read-outs to be summed to give a high signal-to-noise
ratio. An LSI-11 microprocessor is being incorporated for control and
data handling, and a Ramtek image store will be used for image display.
It is expected that the first use of the detector will be with the Durham
University polarimeter on the Wise Observatory 1-0-m telescope in
Spring 1980.

Photon Counting Reticon Detector for SAAO. Following the work
done by Shectman (Michigan State University) and others on the use of
intensified Reticon silicon-diode linear arrays for photon counting, a
detector of this type is being built for use with the image tube spectro-
graph at SAAO. A two-row 936 element array has been chosen and there
will be two or three additional single-stage electrostatic image intensi-
fiers following the existing three-stage EMI intensifier at present used with
photographic recording. A preliminary design has been worked out by
A. R. Jorden and some components purchased ; completion is scheduled
for 1980 December.

TV Cameras for Acquisition and Guiding. An investigation is proceed-
ing on the choice of TV cameras for the La Palma Observatory. An
intensified silicon target vidicon (ISIT) camera has been modified and is
undergoing tests. Short integrations on the target (up to several seconds)
can be used when the target region of the tube is cooled to about

.
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—10°C; a small vortex-tube air cooler is sufficient to provide this cool-
ing. An analogue video magnetic disc recorder is being used to give a
continuous display with improved quality by dark field subtraction,
and to store several fields for reference purposes.

Autoguiders. Autoguider systems are being developed by Thorne for
the La Palma telescopes. They are based on the FWr30 deflectable
photo-multiplier, and an Mé8oo microprocessor will be incorporated
for control and data processing. As well as providing guiding error
signals, a continuous measurement of seeing will be available. The
development is at an early stage; a simpler autoguider, also using a
FW130, has been built at UKAEA, Harwell, and has been operated on
the 36-inch telgscope at Herstmonceux where it will eventually be
installed. It is“providing useful information on the performance of this
type of guider.

Wynne investigated the design of prime-focus field correctors with
aberrations as low as 0”-25 for use at sites with very good seeing.

R. G. Binghaminvestigated theoretically the use of a two-mirror prime-
focus focal reducer on various telescopes and found that a larger scale
reduction can be obtained with parabolic primary mirrors than when
using the primary of a Ritchey-Chretien telescope. As most of the
optical power is obtained with mirrors, this device has a very wide
spectral range and is especially appropriate for solid-state detector
arrays.

C. F. W. Harmer is designing a new camera lens for use with the
TAURUS Fabry-Perot interferometer (see page 22).

Further-Optical-design programs from Imperial College were installed
on the ICL 1903T and the IBM 360 computers.

Wynne has continued giving training in optical design to Bingham
and C. F. W. Harmer.

4 NATIONAL AND INTERNATIONAL SERVICES

Time and Latitude Service

Photographic Zenith Tube. The programme for the determination of
universal time and the variation of latitude by astronomical observa-
tions with the PZT was continued under the direction of O’Hora; 2653
star transits were recorded on 123 nights and the results were sent weekly
to the Bureau International de I’Heure (BIH) and monthly to the Inter-
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national Polar Motion Service (IPMS). Work on the development of an
automatic control system for the PZT has continued while keeping the
telescope in regular operation.

Project MERIT. Wilkins, as Chairman of the [AU Working Group on
the Determination of the Rotation of the Earth, took part in the prepara-
tion of a proposal for a special period of international collaboration in
the monitoring of Earth-rotation and the /ntercomparison of techniques
(known as Project MERIT). This proposal, which was endorsed at the
IAU General Assembly in August, is primarily concerned with the
introduction of modern techniques, such as laser ranging and VLBI,
for the regular determination of the variations in the rotation of the
Earth; there will be a special campaign during 1983/4 when the classical
and modern techniques will be used simultaneously.

Atomic Time. Under the direction of Pilkington, the local atomic
time scale, TA(RGO), was formed throughout the period by combining
the scales of from two to four of the six caesium-beam atomic clocks at
RGO. Corrections derived from inter-comparison of all the clocks were,
as usual, appliéd to maintain the continuity and uniformity of
TA(RGO). Some preparatory work for the rebuilding of the electronics
was carried out.

Radio Time Signals. The RGO continued to provide the BBC 6-pips
time signal (UTC), and to monitor the radio time-signals on GBR and a
small number of other signals. Four receivers (one on loan from
USNO) were used to monitor the timing of the Loran-C emissions, and
so contribute to the accuracy of this navigation system; the results are
used to link the RGO clocks and time-scales to international atomic
time, TAIL

Time Comparisons by Satellite. Regular observations were made of the
radio signals from the Navigation Technology Satellites NTS-1 and
NTS-2; most of the equipment used was lent by the US Naval Research
Laboratory, which also funded the observations. Observations of
NTS-2 were a contribution to the development of the NAVSTAR-
GPS system that is expected to become operational in the mid-1980s to
provide world-wide facilities for position determination and time
comparison, with precisions of about 10 m and 100 ns respectively,
and will also yield information on Earth rotation. Observations of
NTS-1 were resumed after NTS-2 failed in order to support users
requiring precise time in remote locations. Emissions from NTS-1 were
terminated in mid-September. A control system based on a micro-
computer was developed at RGO and used to permit unmanned
operation of the receiver; a tracking antenna-mount to be controlled
by the same system was installed on the roof of the West Building.
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Publications. The results of the time and latitude service have been
published as follows during the period of this report:

Greenwich Time Reports (quarterly) 1978 January-December.
Time Service Circulars A (weekly) and B (monthly).
Time Service Notices (irregularly)—11 issues.

Publications, Informati_on and Pata Services

s

Most of the work on the preparation of publications (other than
scientific papers) and on the provision of information and data services
has been carried out in the Publications and Data Services Section of
HM Nautical Almanac Office, under the supervision of Yallop and
in the Public Mformation Unit under the supervision of Wood and,
later, O’'Hora. The lunar occultation data service is provided by the
Dynamics and Occultations Section of the Office under the supervision
of Morrison. ;

Almanacs and Ephemerides. The preparation and publication of
almanacs, ephemerides and tables for astronomy and navigation is
undertaken in clgse cooperation with the Nautical Almanac Office
of the US Naval Observatory. The following volumes were published
during the year:

The Astronomical Ephemeris 1980.

The Nautical Almanac 1980.

The Air Almanac 1979 (in two parts).

The Star Almanac for Land Surveyors 1979 and 1980.
Astronomical Phenomena 1981.

Planetary and Lunar Coordinates 1980-1984.

The last two publications were published jointly by the US Govern-
ment Printmg Office and Her Majesty’s Stationery Office under a new
Jjoint marketing agreement; the first was printed only in the USA,
although some of the pages were composed in the UK, while the second
was printed only in the UK. They are intended for use by both pro-
fessional and amateur astronomers for the preparation of local almanacs
and newspaper articles as well as for observing and computing purposes.

Agreement was reached with the US Naval Observatory on the use
of the new title The Astronomical Almanac for the continuation of both
The Astronomical Ephemeris and The American Ephemeris and Nautical
Almanac for the years 1981 onwards. The drafting of new auxiliary
material was largely completed and first proofs were received. The
Almanac will be printed only in the USA but will be published jointly
at equivalent prices.

Annals, Bulletins and Reports. Preparatory and editorial work was
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carried out for the publication of observational results in the series of
Annals and Bulletins. RGO Bulletins No. 184, Double Star Observations
made with the 28-inch Refractor 1963-1970, R. W. Argyle, M. P.
Candy and L. S. T. Symms, was published during the year. The Report
of the Royal Greenwich Observatory for 1977/8 was published in July. A
list of recent RGO publications is given on the back cover.

Information Services. The number of requests from the general public
for astronomical information continues to increase each year. More than
2300 enquiries were received by letter or telephone and were answered
by the staff of the Public Information Unit, HM Nautical Almanac
Office, and the Time Department. In addition the Office answered
236 chargeable requests for data. Guided tours of appropriate areas
of the Observatory were provided for 62 educational or professional
parties, including 5 parties of navigating officers from the Royal Navy
and other countries. In addition, facilities were provided for three visits
by television film crews and by radio and newspaper representatives.
Members of the staff, in their own time, have also given courses and
single lectures on astronomy and the work of the Observatory to a
variety of lay audiences in south-east England.

Lunar Occultations Data Service. Predictions for the occultations of
stars by the Moon in 1979 were issued for 9o places and reproducible
lists and maps were prepared for publishers in other countries. About
10000 timings of occultations were received and reduced, and the
observers were notified of the residuals. The tabular material relating
to the collected observations of occultations 1860-1942 was copied on
to microfiche in preparation for publication. The supply of other
occultation data and the analysis of the observations are described on
pages 13 and 21.

Solar Activity Service. The work on the Solar Activity Service was
reduced prior to its complete closure at the end of the report period.
Observations of the Sun in white light and He were stopped in March,
and correspondingly the content of the Solar Activity Circulars was re-
duced; 15 requests for “historical” data on solar activity were received
and answered.

The tasks of completing the measurement and reduction of the
photoheliograms and the preparation of the photoheliographic results
up to the end of 1976 continued and were nearly completed by the end
of the report year.

Other Data Services. HM Nautical Almanac Office has continued
to supply special data for astonomers and others in the form of technical
notes and data sheets.
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Two NAO Technical Notes were issued:

No. 48 Approximate Lunar Coordinates. (B. Emerson).
No. 49 Lunar Occultations of NGC 6440, 1980-82. (L. V. Morrison).

Three RGO Astronomical Information Sheets were issued, including:
No. 29 - Polynomial Coefficients for Astro-navigation, 1979

Special ephemerides of local sidereal time, of twilight, and of the
rising, transit and sefting of the Moon were computed and distributed
for Herstmoneeux and 29 other observatories; these ephemerides are
used by observers for both planning and current purposes. Copies of
ephemerides and other data were supplied on magnetic tape when
appropriate.

o

Satellite Laser Ranging 2

i The proposal described in last year’s report for a UK satellite laser
‘ranging facility was approved by the Council on November 27 and sub-
sequently by the Department of Education and Science. Planning and
preparatory work was carried out in collaboration with staff at the
University of Hully which is responsible for the design, assembly and
testing of the laser, detection and timing subsystems, under the general
supervision of Wilkins and Professor Ramsden; the project manager
is Pope. Visits were made to several European laser ranging stations
to discuss technical matters and future cooperation. Staff from the
Technical University of Graz, Austria, which is also about to build
a similar system, visited both RGO and the University of Hull to dis-
cuss the specifications for the optical sub-systems and mount and other
aspects of design of the two systems.

Stellar Reference Frame

Meridian Astronomy at Herstmonceux. Under the direction of Tucker,
the prime programme of observations of Sun, Moon and Planets, and
fundamental stars, has continued with the Cooke Transit Circle. A few
observations of stars in the Zodiacal belt (ZC programme) and of
Northern PZT stars (NPZT programme) have been made during the
report year. The number of minor planets in the observing programme
has been increased.

The observations of FK4 stars in a sixteen-year period have been
used to investigate various instrumental parameters, and the first
independent Herstmonceux system has been established, defined by
adopted places and revised proper motions of the 76 Azimuth stars and
the 235 Clock stars. All observations are now being reduced on this
system. Results for the FK4 and FK4 Supp stars are being sent to Heidel-
berg for inclusion in FK3. §
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With regard to the planned modernization of the Cooke Transit
Circle, the digital read-out of meteorological readings is now at the
testing stage. More measurements have been made in preparation for
mounting a grating in place of the movable glass circle as part of the
electronic circle-reading system developed at the National Engineering
Laboratory.

Some special observations were undertaken to examine an apparent
discordance between the FK4 system as realized by the SAO catalogue
and the AGK 3 catalogue in a region of the sky near the pulsar 1913 + 16.

Meridian Astronomy on La Palma. The plans for the building to house
the Brorfelde Transit Circle on La Palma have been revised with a
view to reducing the cost, in consultation with the staff of Copenhagen
University Observatory, who have proposed a radical new type of
construction with light-weight material of high thermal insulation.

A Hewlett-Packard 2113 computer is being interfaced to the Bror-
felde instrument as a real-time process controller, in place of the HP
2100 formerly used for this purpose. It is proposed to link the process
controller to a fast modern computer (HP 2117) by means of a DS 1000
system. This computer will perform the input and output facilities, and
handle much of the data-processing required in the operation of the
automatic transit-circle.

Cape Photographic Survey. Computer programs have been developed,
on the NOVA mini-computer, to enable much of the GALAXY
setting-up procedure to be performed on the Coradograph, leading to
a more more efficient use of GALAXY. Three hundred and seventy
plates were measured during the year; a peak rate of measurement of
100 plates/month has been achieved.

Programs for collating and examining the overlapped plates have
also been developed.

Academic Services to Universities

Sussex University. The following members of staff hold visiting
appointments: F. G. Smith and Pagel (Professors); Murray, Dickens
(Readers); Pagel (MSc examiner); Jones and K. Taylor (Lecturers).
Murray gave eight lectures with Jones on Galactic Kinematics and
Structure for the MSc course.

Seven DPhil students have worked under supervision at RGO
(S. Caldwell, M. J. Currie, R. Korakitis, M. T. A. T. Lago, Mrs.
M. T. de Peralta, J. R. Lucey, D. C. Watts) and four MSc students
have undertaken projects at RGO as part of their degree requirements
(C. Goldsmith, B. Heath, B. Trimmer and T. Harriott (p/t)).
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A two-week course in Instrumental Astronomy for MSc students
was again organized at RGO by D. L. Harmer. Ten staff members
assisted with lectures and demonstrations.

A further series of 23 joint colloquia was held at the University and
RGO.

Sandwich Students. Six students spent a total of 28 months under-
going training at’ RGO, mostly in the fields of computing and elect-
ronics. Just over half of this training effort was financially supported
in part under Government Training Scheme arrangements. The students
came from: Brunel and Loughborough Universities; Dundee College
of Technology, Birmingham and Thames Polytechnics.

e

Vacation Students Course. Ten students from seven UK universities
attended the 1979 eight-week summer vacation course in astronomy
swhich was organized by Argyle under the general direction of Pagel.
"As in previous years, each student worked on an individual project
under the supervision of a member of staff, attended lectures and gained
experience of night observing.

Pagel served onéthe Organizing Committee and as Local Organizer
of the SRC Introductory Course for Research Students and contri-
buted six lectures on Stellar Atmospheres, the origin of the elements
and a guide to the astronomical literature. The course was held at RGO
from September 10-21 and was attended by 30 students, 12 lecturers
and six seminar speakers.

Other Academic Services. Dickens was an external PhD examiner for
Oxford University.

Technical Services to Universities

Visiting Observers. Several groups of university observers visiting
RGO were provided with assistance in the setting up of their equipment
and interfacing problems. Updated star positions and finding charts
were also provided for many observers.

Armagh, Dunsink and Cambridge Universities. GALAXY was used
for 60 hours to measure plates for these universities.

Cambridge Observatories. Various mirrors have been coated.

Durham University. Further assistance has been given with building
a 40-mm McMullan electronographic camera; this is now complete
and has undergone initial tests. The tube has been supplied on loan
from RGO. '
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Anti-reflection coatings have been produced for specific wave-bands
on various colour filters for the Durham polarimeter.

McMullan has kept in touch with the work at Durham on the
development of a detector using Plessey silicon-diode arrays. A further
batch of arrays has been obtained from Plessey and loaned to Durham.
Progress continues to be encouraging: astronomical observations were
made on the RGO 30-inch coudé spectrograph in August.

Imperial College and Manchester University—Kottamia Support.
As part of the Anglo-Egyptian agreement members of the Engineering
Division have visited Kottamia to carry out maintenance and improve-
ments to the 74-inch telescope and associated facilities. The work in-
cluded an improved sidereal drive system.

London University. Two telescope mirrors have been coated

Manchester University (Jodrell Bank). A 40-mm travelling electrono-
graphic camera was transported to the Soviet 6-0-m telescope at
Niznif Arkhyz and set up at the prime focus by Powell. It was used in a
collaborative programme between Jodrell Bank (D. Walsh and I.
Browne) and the USSR Academy of Sciences Special Astrophysical
Observatory aimed at the optical identification of radio sources. The
camera was left at the telescope to be used by the Russian observers
on a subsequent run before being returned to the RGO. Prior to sending
the camera, McMullan visited the telescope to assess the problems in-
volved in fitting the camera; on his return a special acquisition and
guiding system was built in the RGO workshop in the very short time
of one month by Mayhew. Lowne carried out some of the optical tests.

Oxford University. C. F. W. Harmer calculated the tolerances and
manufacturing details for the camera for the Oxford low-dispersion
spectrograph (120 A/mm) to be used on the 1-0-m LPO telescope. This
camera is an f/5-3 off-axis flat-field Maksutov system to be used with a
Reticon detector.

St Andrews University. The serial CAMAC system of the St Andrews
scanner was debugged and the scanner installed on the 0-75-m telescope
at SAAQ by van Breda. It has been used for observing runs on the 0-75-m
and 1-9-m telescopes by RGO and SAAO staff,

Wavelength-specific coatings have been produced on transmitting
and reflecting optical components of the St Andrews DAO-pattern
spectrographs.

General Services to Astronomy

International Astronomical Union. F. G. Smith is Vice-President of
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Commission 50 and a member of the organizing committees of Com-
missions 38 and 48; he is an TAU delegate to CCIR. Pagel is a member
of the organizing committee of Commission 36. Murray is President
of Commission 24 and a member of the organizing committee of
Commission 37, ESA HIPPARCOS Science Team and ESA Astro-
nomy Working Group. McMullan is a member of the organizing
committee of Commission 9 and of the Working Group on Photo-
electric Image Detectors. Wilkins is a member of the organizing com-
mittees of Commissions 4, 5 and 31, and a member of the Joint Working
Group of Commissions 4 and 16 on Rotational Elements of the Planets;
a member of the Commission 5§ Working Group on UDC 52 and Chair-
man of the Working Group on Astronomical Data; Chairman of the
Working Group of Commission 19 on the Determination of Rotation
of Eafth; and an IAU delegate to CODATA. Tucker is President of
Commission 8. Jones is Chairman of the Working Group of Commis-
sion 25 on Reproduction of Photoelectric Systems Photographically
and Electronographically. A. T. Sinclair is a2 member of the Joint
Working Group of Commissions 4 and 16 on Rotational Elements
of the Planets and a member of the Working Group of Commission 20
on Satellites. G. E. Taylor is Chairman of the Working Group of
Commisbion 20 on Prediction of Occultations by Satellites and Minor
Planets.

National Societies and Committees

(i) Royal Society: F. G. Smith is a member of the British National
Committee for Geodesy and Geophysics and he and G. E.
Taylor are members of the British National Committee for
Astronomy; Murray and Wilkins are members of the Space
Ranging Research Committee ; Wilkins is a member of the Geodesy
Sub-Committee and G. E. Taylor is a member of the Sub-Corm-
mittee for Optical Tracking of Satellites. McMullan is RAS repre-
sentative on the Optical and Quantum Electronics Sub-Committee
of British National Committee for Physics.

(i) Royal Astronomical Society: Jones is a Vice-President and he and
Pagel are editors of Monthly Notices; R. G. Bingham and
Andrews are members of Council.

(iti) Institute of Physics and Physical Society: D. L. Harmer is
Secretary of the Optical Group.

SRC Boards and Committees. F. G. Smith and Pagel are members of
the ASR Board and Pagel is a member of its Theory Panel; he is a
member of the IUE Committee and he, Murray and Dickens are mem-
bers of the Panel for the Allocation of Telescope Time of which
Alexander is Technical Secretary; Harding is Secretary and Murdin a
member of the Scientific Committee on Optical Telescopes; Harding is
also SRC Technical Liaison Officer for AAO, SAAO and Kottamia;
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Thomas is Secretary of the RGO Establishment Committee; Dickens
and Murdin are members and Jones RAS assessor of the Astronomy 1]
Committee; Dickens and Murdin are members of the Space Telescope
Advisory Panel; R. G. Bingham is a member of the UKIRT Steering
Committee; Wilkins is a member of the Data Advisory Panel and a
member of the Central Review Board Panel C; K. F. Hartley is a member
of the Technical Sub-Committee of the Image Processing Panel and he
and Murdin are members of the STARLINK Scientific Advisory Group,
Hartley is also a member of the Software Working Group.

Other Appointments. F. G. Smith is a member of the SAAQ Advisory
Committee; he is a member of the AAO Board and President of the
International Scientific Committee of Roque de los Muchachos
Observatory; Pagel deputized as a member of the AAO Board and is a
member of the Editorial Board of Reports on Progress in Physics.
Wilkins is Secretary of the Federation of Astronomical and Geophysical
Services; Jones is a member of the EXOSAT Observing Programme
Panel. Andrews is an editor of The Observatory. van Breda is a member
of the JUE Observing Committee. G. E. Taylor is Director of the
Coniputing Section of the British Astronomical Association. Harding
is Secretary of the International Scientific Committee of Roque de
los Muchachos Observatory.

Organization of Symposia. Pilkington was a member of the Scientific
Organizing Committee of IAU Symposium No. 82.

Herstmonceux Conference. The 23rd annual Herstmonceux Confer-
ence on Cataclysmic Variables was held in the Castle on April 2 and 3
and was attended by about 50 visitors including Bath (Oxford),
Chevalier (Kitt Peak), Goss (Groningen) and Weiler (Bonn). The
scientific organizers were Andrews and D. H. Clark.

Contract Work for Outside Bodies

The 40-mm McMullan electronographic camera for ESO has been
completed and acceptance trials were conducted in May in Geneva.
Commissioning at the prime focus of the ESO 3-6-m telescope at La
Silla is scheduled for the end of 1979.

Hartmann test plates were measured on GALAXY for the ESO 3:6-m
and 1-4-m telescopes and UKIRT.

About 500 Schmidt plate overlays were produced for the AAO on
the ICL 1903T computer.

Miscellaneous Services to Outside Bodies

A photon-counting detector employing a cooled Reticon self-
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scanned diode array is being built for the image tube spectrograph at the
SAAO. Preliminary design work and the purchase of major components
have been completed and it is hoped that the detector will be ready by
the end of 1980 when the IPCS on loan to SAAO returns to RGO.

The collaboration with Copenhagen University Observatory on
electronographic cameras, which was established in 1975, has continued.
The Danish 40-mm camera and an RGO 85-mm camera (on loan) were
shipped to La Silla and installed on the Danish I'5-m telescope by
McMullan and R. Florentin Nielsen of CUQ during 1978 November.
Both tameras have since been used regularly by CUO and RGO
astronomers.

The 40-mm cameras at SAAO and the Wise Observatory were
suppliedwith replacement tubes as needed although production diffi-
culties delayed the despatch of a grade 1 tube to the Wise Observatory.
Various accessories for updating the cameras at AAO and SAAO have
been supplied. ;

A special set of anti-reflection coated UBVR filters of equal thickness
have been sent to SAAO for the 40-mm camera.

The Pengy beam splitter has been fitted with a new set of dichroic
filters (coated at RGO by Jackson) and sent to SAAO on loan.

C. F. W. Harmer carried out final rebalancing of the optical design
of the lens for the RL fast-cycling bubble chamber following a change
in the functional specification.

R. G. Bingham and Lowne modified the design of the proposed 10-um
spectrometer for the UKIRT to suit a specified cryostat, and provided
detailed manufacturing tolerances.

Milsom continued his period of duty at SAAO; he assisted with the
development, commissioning and maintenance of instrumentation for
the SAAO telescopes.

Gietzen has acted as consultant to the AAO on the provision of
optical test facilities, and has advised AAO and SAAO on new instru-
mentation and the modification of existing equipment.

Walker has continued to advise and assist the Instituto de Astro-
fisica de Andalucia on the building of a new Spanish observatory to
house the Steavenson telescope.

Herstmonceux Castle, Grounds and Exhibition

Herstmonceux Castle. Discussions continued with the Ancient
Monument Section (AMS) of the Department of Environment on the
problems arising from the inability of AMS to allocate effort to carry
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out repairs to the outer fabric of the castle, and in 1978 November AMS
stated that while they could continue to give advice on the preservation
of the fabric they could no longer undertake to carry out the work with
the direct labour force. RGO in consultation with the Council Works
Unit has therefore assumed responsibility for this work but during the
past year it has been possible to carry out only urgent repairs needed
for safety reasons.

Grounds. A contract was placed for maintenance of the woodlands and
a programme of thinning and general maintenance started by the
contractor. The maintenance schedule introduced two years ago for
the grounds and gardens continued to operate satisfactorily.

Exhibition. A new astronomical exhibition, occupying a large part
of the West Room was produced by a specialist outside firm working
from sketches and ideas provided by the Exhibition Committee and was
installed in time for the reopening at Easter. The new displays have
proved popular with visitors. The visitors tea-room was enlarged and
new toilet facilities (including toilets for the disabled) were provided.
With the removal of the INT from Herstmonceux there is no longer a
large telescope for visitors to see. The total number of visitors admitted
was 45 219 a decrease of 5 per cent over the previous vear (47 575).

5 INTERNAL FACILITIES AND SERVICES

Central Computer Services

The Computer Department is responsible for the operation and pro-
vision of basic software for the ICL 1903T computer system, for the
use of the GEC 2050 remote-job-entry link to the IBM 360/195 com-
puter system at the Rutherford Laboratory, and for the development
of software for the digital image processing facility (see page 12).
The Department also provides assistance to programmers through
advisory and punching services and. where appropriate, by operating
auxiliary machines.

The ICL 1903T computer was operated for two shifts (up to 16
hours) on 250 working days throughout the year, providing an average
of 293 hours of useful time each month. At the start of the report year
between 200 and 250 jobs were being run each day, whereas at the end
the figure was nearer 350, and occasionally over 400; this increase was
made possible by recent enhancements to the hardware, by the tuning
of the operating system and other software improvements. Of the useful
time 43 per cent was devoted to research programmes, 37 per cent to
national and international services and 20 per cent to systems over-
heads, including software development and maintenance. Usage of
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the IBM 360/195 increased to 38 hours, mainly for large-scale com-
putations in engineering, astrometry and celestial mechanics.

The principal enhancements to the central facilities were as follows;
a line scanner, previously part of the ICL 1906A at the Rutherford
Laboratory, was brought into operation to provide 16 terminal lines
(instead of 8) at speeds of up to 120 characters per second (instead of
10); a Tektronix 4010 graphics display unit was added; a 13-year old
plotter was replaced by a Calcomp 1039 plotter; an off-line Versatec
electrostatic printer/plotter was installed; the original 7-track magnetic
tape units wereé replaced by a set of four newer ones from the Appleton
Laboratory; and two graphics packages, SIMPLE PLOT and GINO-F
were purchased to facilitate the use of the new hardware facilities.

4')‘”

, Engineering Division. Following the removal from Herstmonceux of

sthe Isaac Newton Telescope for modification prior to installation on
‘La Palma, manpower previously dedicated to supporting the telescope’s
operation has been redirected to the manufacturing and commissioning
phases of instrumentation for the INT on its new site. While the work
of the EngineeringtDivision is concentrated mainly on support for the
La Palma Observatory Project it continues to maintain installations
and services at Herstmonceux and carries out such improvement as
the approved programme demands and facilities permit.

Electronics and Electrical Engineering (Gill). A detailed proposal for
the rebuilding of the GALAXY electronics has been completed and
work continues on schemes for renewing the electronics associated
with the Greenwich Time Service. The department is increasingly
involved in system control work in association with the LPO Division
for which it is also providing comprehensive test and commissioning
facilities. An example is a CAMAC test system currently under develop-
ment.

During the past year the electrical supply to the Observatory has
been improved by the addition of a new substation and main distribu-
tions switchboard together with a new diesel generator standby instal-
lation.

Engineering Workshops (A. D. White). The new telescope interface
facility, capable of simulating the cassegrain and prime-focus instru-
ment interfaces of most large telescopes, has been commissioned and is
used for test and development programmes associated with instruments
produced at RGO and by outside manufacturers. The manufacturing
phase of the INT cassegrain spectrograph is well advanced and work
continues on improvements to the Observatory’s wide range of precision
instrumentation.
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Design Office (Crump). Throughout the year effort has been con-
centrated on the detail design of instructions for the INT and on
building layouts for the La Palma site. The office continues to provide
its basic services to RGO and associated universities on the design of
astronomical instruments and the preparation of material for exhibi-
tions, lectures and publications.

Telescope Management (Willmoth). With. the cessation of INT
operation at Herstmonceux observational work is concentrated in the
equatorial and meridian groups of telescopes. A small team provides
engineering support for observers and is carrying out a programme of
minor improvements to the telescopes and associated facilities.

Works Group (Drummond). The small extension to the Physics
Block has been completed and the photographic suite it houses is in
operation. The major extension to the West Building, covering an
area of 1000 m? is nearing completion and is due for occupation by the end
of 1979. Throughout the Observatory site planned maintenance and an
ongoing development programme ensures that buildings and services
are capable of maximum utilization.

Laboratory Services

Vacuum Physics (Powell). The routine processing of image tubes has
continued throughout the year. The problems mentioned last year, and
some others which became evident at a later date, have now been over-
come. A contract has been placed with Instrument Technology Ltd
(ITL) of St Leonards-on-Sea for the manufacture and reprocessing of
the tubes and the Observatory will be relieved of this routine work. ITL
engineers started in August learning the techniques involved.

Quality control of electronographic emulsions has continued and
there has been a marked improvement in the quality of the films
received from the manufacturers.

Optical Laboratories and Design (R. G. Bingham). The Optical
Design Section under the direction of Professor C. G. Wynne has been
closely involved with the design of instruments for the La Palma
Observatory. Work has included the detailed optical design of the
proposed new coudé spectrograph for the INT, detailed final balancing
of the Wynne corrector for the prime focus of the INT, and the design
of eyepieces for the 1-0-m telescope. Test procedures have been pre-
pared for the optics of the 1-0-m telescope.

Wynne redesigned the prime focus field corrector of the 4-2-m telescope
following the change in the focal ratio to f/2-8.

Lowne has tested prototype optical systems for the 2-5-m telescope
and investigated diffraction limited resolution in the proposed coudé
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spectrograph. He has also carried out laboratory experiments on the
proposed method of alignment of the 1-0-m telescope.

Lowne also tested a number of diffraction gratings during the year
and, in anticipation of an increase in this work, has designed a perma-
nent laboratory test facility which is now being built. An autoguider
test facility, previously designed, has been manufactured and com-
missioned.

The Coating Laboratory has coated optical components for RGO
and for a number of outside institutions. At present the 36-inch tele-
scope aluminizing plant, which has been fitted with an electron beam
evaporation source and monitoring devices, is being used but the
sizes of components that can be coated is rather limited. A purpose
designéd box coater (internal dimensions 8o-cm cube) has been ordered
from Electrotech Ltd and delivery is expected early in 1980; this will
permit a wider range of components to be handled, and more sophisti-
cated coatings to be applied, with considerably greater ease of operation.

Microprocessor Applications (van Breda). A floppy disc based version
of FORTH was purchased this year and has been used extensively for
programrhe development. Consequently there has been very little use
of cross assemblers on the ICL 1903T or IBM 360.

Microprocessors are now being designed into five Automation
Department projects; one of these (CID solid-state detector) uses a
DEC LS11 microprocessor, also to be programmed in FORTH.

Additionally, the Electronics Department is making use of develop-
ments carried out by the Automation Department to design micro-
processors into new LPO instruments and for the testing of CAMAC
modules.

Two new amplifier/discriminators have been acquired with the low
dead-times of 1ons. A data acquisition programme has been written
for the two-star photometer with star/sky chopping.

Photographic Section (Calvert). The photographic section moved into
new accommodation in the Physics Block extension in September.
New equipment includes Durst colour processors.

Libraries and Archives

Libraries. All books published prior to 1800 were weeded from the
open shelves, as were any publications of which similar or earlier
editions were reported as having been sold at auction. All these, plus
the original rare-book collection are being catalogued and described
by Miss B. J. Tilley, a sandwich student from Birmingham School of
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Librarianship. Much of the pre-1939 scientific stock was also moved
from the ground floor of the Castle to clear space for the rearrangement
of the periodical collection. The cataloguing and classification of the
more modern books continues. Trials, using the link to the IBM 360/
195 computer at RL, were completed on the Famulus suite of pro-
grams and work was commenced on building a computer-held file.
A catalogue of periodicals and observatory publications is being
compiled. The collection of modern 35-mm transparencies has been
reorganized and a computer-produced KWIC index is being prepared.

Archives. The question of the future of the RGO Archives has been
resolved and proper facilities for storage and conservation are to be
provided. A new complement post was created for a Senior Conserva-
tion Officer. A calender (a detailed list of the contents) of the Flamsteed
papers was started by Miss F. Willmoth, a summer vacation student.
Assistance was given to I8 visitors, some from overseas and some of
whom stayed for several days or weeks. Over 80 postal enquiries were
answered.

The first 30 volumes of the Airy papers were microfilmed (12 reels,
1296 frames); in many cases the microfilms are clearer than the originals.

General Administration

Personnel, General Administration and Finance. On the Personnel side,
the section carried out the normal duties associated with staff changes.
During the year, 39 staff left, 512 applications for employment were
received, 154 applicants were interviewed at 45 separate Interview
Panels, 52 offers of appointment were issued of which 13 were declined
and 39 accepted. In addition six staff joined as a result of SRC promo-
tion exercises making the total number of staff joining 45. The amal-
gamation of Central Office superannuation files with local files was
completed. 27 superannuation cases were dealt with. The section handled
the paper work for local reviews and continued to issue the Informa-
tion Bulletin at monthly intervals.

On the General Administration side, a new Industrial Supervisor
post was created. This officer has replaced the Sections Industrial
Leading Hands and undertakes a variety of tasks including making
arrangements for essential cover during unpredictable absence of certain
service staff (security wardens, telephonist, etc). The section serviced
an increased number of functions held in the Castle (training courses,
meetings and conferences).

A new Executive Officer post was created in the Finance Section to
handle the contracts and financial status reports for the La Palma
operation and to provide costing information for other projects. The
volume of work in this section has increased significantly over the last
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two years; total spent in 1976/7 was £1710k compared with £3123k
in 1978/9 and the number of orders has increased from 1954 (including
46 tender cases) in 1976/7 to 3393 (including 201 tenders) in 1978/9.

The RGO Establishment Committee considered the report on over-
heads prepared by Management Services Unit, SRC, and concluded that
there was little scope for significant savings under this head.

"

During the academic year 25 members of staff were engaged in day re-
lease courses, including two studying for PhD, two for MSc at the Univer-
sity of Sussex and four for BSc at Brighton Polytechnic. One MSc degree
andtwo BSc degrees were awarded to staff who successfully completed
their courses. External courses covering a wide range of technical and
management fopics were attended by 31 staff; 63 staff attended internal
courses at RGO and other SRC establishments. In total, trainingactivities
accounted for three per cent of salaries and wages of the Observatory.

Health and Safety

The Safety Committee met four times during the year and its member-
ship was increased to include Safety Representatives (nominated by
Staff Side and the Trade Unions). A regular schedule of monthly safety
inspections has been introduced; these inspections have brought to
light a number of hazards and potential hazards and steps have been
taken to deal with these. These inspections are supplemented by safety
audits undertaken by the Safety Officer and a significant improvement
of the awareness of safety matters by staff has been noted.

Fire certificate work in the Physics Block has been completed; work
on the fire certificate requirements for the remainder of the West

*Building is in progress. Phase 2 of the Fire Alarm system (covering the

6 GENERAL

Official Visitors

West Building) was commissioned in February; the final stage of the
Fire Alarm system covering telescope buildings, Works Pound and other
outbuildings is scheduled for completion in 1979 December.

Safety Induction talks have been started and first-aid training has
continued. Three general Safety Information Circulars and various
Safety Instructions have been issued. Close collaboration with the
Rutherford Laboratory Safety Group and other appropriate organiza-
tions has been maintained.

Mrs. Maria Garcia-Alegre and Mr. Luis Tomas-Roij from the
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University of La Laguna in Tenerife spent four weeks in October observ-
ing on the 30-inch coudé telescope and tracing their spectra on the
PDS microdensitomer.

Dr. Begoria de Luis Fernandez and Miss Conchita Perez Garcia of the
Universidad Nacional de Educacion a Distancia visited the RGO in
October to gain further knowledge of astronomy under a scheme spon-
sored by Professor Francisco Sanchez Martinez of Universidad de La
Laguna, Tenerife.

Five engineers from the Optical Branch of the Chinese Machinery
Society, led by Mr. Chou Li-Wei, Senior Adviser to the Optical Depart-
ment, Worth Industries Corporation, Peking visited the RGO in
October. Their particular interests are in the design and manufacture of
photoelectronic tubes and optical design and they spent a large pro-
portion of their time in the Vacuum Physics Department.

Dr. Flavio Fusi Pecci from the Observatorio Astronomico visited the
RGO during part of November and December to work on photo-
metry in the globular star cluster M15 with Dickens, E. A. Bingham
and the Galaxy Department.

Mr. P. Read, SAAO spent six weeks in January and February at
RGO during which he was involved with the IPCS tests.

Dr. H. J. Fogh Olsen and Dr. L. Helmer of Copenhagen University
Observatory, Brorfelde, brought the entire staff of the Meridian Depart-
ment to RGO for a three day course in March in fundamental astronomy.
The personal contacts and friendship made during this highly successful
visit will be of great value in the development of the Anglo-Danish
collaboration in Meridian Astronomy on La Palma.

The Chairman of SRC, Professor Sir Geoffrey Allen, escorted the
French Ambassador, Monsieur Sauvagnargue, the Scientific Councellor
to the French Embassy, Monsieur Bretan and Mr. K. E. G. Barker
from the Science and International Relations Branch of DES around
RGO in July.

The International Association of Institutes of Navigation visited
RGO in September to see an exhibition of current NAO publications
and items of navigational interest from the Archives and rare book
collection.

Members from the Universities of Cambridge, Durham., Manchester.
Oxford and Sussex and from Armagh Observatory, Mill Hill Observa-
tory and JAA Granada, Spain used the PDS microdensitometer at
various times throughout the year. i

Members of the Astronomy Centre at the University of Sussex have
visited RGO on numerous occasions to take part in seminars and




42

ROYAL GREENWICH OBSERVATORY

discussion groups and for private study. Personnel from the following
establishments also paid brief visits to RGO during the year:

AAO—Dr. G. Bothwell, Dr. D. Morton; Instituto de Astrophysica
de Andalucia—Dr. V. Costa, Dr. S. Vidal: Appleton Laboratory—
Dr. J. Hall, Dr. D. J. Stickland, Dr. R. Street; Armagh Observatory—
Mr. M. Coyle; Australian National University—Dr. H. Hyland;
Bologna University—Dr. F. Fusi Pecci, Mr. M. Voli; Brighton Poly-

- technic=Dr. D. Longley; Cambridge, Department of Geodesy and

Geophysics=-Dr. J. A. C. Horsfall; Canterbury, New Zealand—
Professor R. H. T. Bates; Cape Town University—Dr. D. Kurtz;
CAS/ROE—Mr. G. Walker; Computer Application Services—MTr.
B. Alexander, Mr. G. Walker; Copenhagen University Observatory—
Dr. E._Heg, Dr. H. J. Fogh Olsen; County Planning Office, Lewes—
Mrs.  Hinze; Disney Committee on Data  Analysis—Professor
Alexander; Dominion Astrophysical Observatory, Canada—Professor
S. Van den Bergh; University of East Anglia—Mr, J. Shirley; Edin-
burgh University—Mr. M. Millar; ESO—Dr. K. Kiln; Harwell—
Dr. J. V. Jelley; Hull University—Dr., R. Hyde, Dr. Whitehead;
Hunting Survey Ltd.—Mr. Cooper, Mr. Cox, Mr. Dukes, Mr. Mathe-
son, Mr. Rayne, Mr. Webb; ICL—MTr. L. Fleming; Imperial College—
Mr. N. Vine; International Commission on Illumination—Dr. A.
Fisher; Lancaster University—Mr. P. R. Chippendale; Leicester
University—Professor K. Pounds; Merseyside County Museums—
Mr. J. Ravest, Mr. R. Smith; Millimetre-Wave Telescope Project
Team—Mr. Benham, Mr. Brooks, Dr. Hall, Dr. Hills, Mr. Street;
Mullard Space Science Laboratory—Dr. J. Zarnechi; National
Engineering Laboratory—Mr. Nimo, Mr. Tweedie, Mr. Winning;
NERGC, Institute of Oceanographic Sciences—Mr. D. Pugh; University
of Newcastle upon Tyne—Dr. F. R. Stephenson; Oxford University
—Professor D. E. Blackwell, Mr. C, Beckett, Mr. D. Blisset, Dr. M.
ShaMis; Perkin Elmer—Dr. D. R. Chapman, Mr. P. York; Public
Records Office—Mr. D. Borlaw, Mr. A. Medlicott; RAE, Farn-
borough—Dr. Davidson, Dr. Gooding, Dr. Merson; Royal Commis-
sion on Historic Manuscripts—Miss M. Sweet; Rutherford Labora-
tory—Mrs. K. Crennell, Miss P. Gamse; SAAO—Dr. L. Glass, Mr. G.
Woodhouse; SAAO Advisory Board—Professor E. E. Baart, Professor
C. Engelbrecht, Dr. M. W. Feast; Solar System Committee, Secretary—
Mr. P. J. Casey; Surrey University—Mr. R. G. S. Clarke; Toronto
University—Mr. G. Good; US Navy—Dr. R. Harrington; US Naval
Observatory—Dr. P. K. Seidelmann, Dr. T. C. Van Flandern, Dr. G.
Westerhout; US Naval Research Laboratory—Mr. H. Warren;
Vatican Observatory—Father E. J. Bendetti; Yale University—Mrs.
L. Stryker.

Senior and Junior SRC Induction Courses were held at RGO in
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May; Officers from HMS Mercury and the Canadian Armed Forces
also visited RGO as part of their courses.

Staff Changes
Miss J. E. Perry (EO) retired in February after 32 years’ service at
RGO. .
Mr. G. Clark (Gardener) retired in June after 32 years’ service.

Dr. D. V. Thomas (SPSO) transferred to Swindon in July.

Staff: Degrees Awarded

Mr. G. M. Appleby and Mr. P. Gibbs were awarded BSc degrees by
Brighton Polytechnic.

Miscellaneous

Mr. G. Gutsell, Craftsman Chargehand, was awarded the BEM in
the 197§ Honours List.

Professor C. G. Wynne was awarded the Gold Medal of the RAS
for his manifold contributions to the design of astronomical telescopes
and instruments.

Professor F. G. Smith accepted the Freedom of the Worshipful
Company of Clockmakers.

BIBLIOGRAPHY

The following publications have been issued during the period under review, in addition
to those described in Section 4. The papers are listed under the names of the RGO staff
or students involved; those whose appointments terminated before September 30 are
prefixed by an asterisk; staff on leave of absence and staff seconded to work for other
establishments are prefixed by a dagger. Authors who are not members of staff or students

working at RGO are shown in italics.

(1) Andrews. P. J., 1979. Variables in NGC 4590, in Proc. IAU Symp. No. 83, Star Clusters, Ed. J. E.
Hesser, Reidel, Dordrecht, p. 425.

(2) Andrews, P. J., 1979. Cataclysmic Variables, Report of the 23rd Herstmonceux Conference.
Obserratory, 99, 183-195.

(3) Nicolson, G. D., Glass, . S., Feast, M. . and Andrews, P. J., 1979. The BL Lac Object PKS
1144-379, Mon. Not. R. astr. Soc., 189, 29P-31P.

(4) *Bailey, J. A., 1979. High Specd Photometry of Eruptive Binaries and AM Hereulis Objects, DPhil.
Thesis, Univ. of Sussex.

(5) *Bailey, J. A., 1979. The Dwarf Nova Z Chamaeleontis—1. Photometry, Mon. Not. R. astr. Soc.,
187, 645-653.



44 ROYAL GREENWICH OBSERVATORY
(6) *Bailey, J. A., 1979. The Dwarf Novae WX Hyi and V436 Cen, Mon. Nor. R. astr. Soc., 188,
681-686.
(7) Bingham, R. G., 1979. Grating Spectrometers and Spectrographs Re-examined, Q. JI. R. astr. Soc.,
20, 395-421.

(8) Clark, D. H., Yallop, B. D., *Richard, S., Emerson, B. and Rudd, P. J., 1979. Differential Solar
Rotation Depends on Solar Activity, Nature, 280, 299-300.
(9) Clark, D. H. and Murdin, L., 1979. The Rehabilitation of Stephen Gray, New Scienrist, 82, 652-653.

(10) Clark, D. H., 1979. Our Inconstant Sun, New Scientist, 81, 168-170.

(11) Clark, D. H. and Sreplzéhmn,_ F. R., 1979. A New Revolution in Solar Physics, Astronomy, 7, 50-57.

(12) Clark, D. H., 1979. Suicide Of the Stars, New Scientist, 84, 18—20.

(13) Clark, D. H., 1979. Superstars, Dent, London.

(14) Clark, D. H., Murdin, P. G., Zarnecki, J. and Culhane, J. L., 1979. Association of Coronal-line
and Filamentary Emission in Puppis A, Mon. Not. R. astr. Soc., 188, 11P-14P.

(15) Tuohy, I., Mason, K. Q:#*Clark, D. H., Cérdova, F. A., Charles, P. A., Walter, F. M. and Garmire,
G. P., 1979. Discovery of X-ray Emission from Two Southern Supernova Remnants, Astrophys. S
230, L27-L31. .

(16) 7710%)', 1., Nugent, J. and Clark, D. H., 1979. Evidence for X-ray Emission from Kepler’s Supernova
Remmant, Nature, 279, 139-140.

(17) Argue, A. N., Clements, E. D., Harvey, G. M. and Murray, C. A., 1978. The Combined Herst-
monceux Cambridge Program of Optical Positions of Radio Sources, in Proc. IAU Collog. No. 48,
Modern Astrometry, Eds. F. V. Prochazka and R. H. Tucker, University Observatory, Vienna,
pp. 155-166. 1

(18) Bell, R. A., Dickens, R. J. and Gustavsson, B., 1979. Carbon Abundances in Red Giant Stars in
the Globular Clusters M9z and NGC 6397, Astrophys. J., 229, 604~623.

(19) Coutts Clement, C., Dickens, R. J. and Bingham, E. A., 1979. The R R Lyrae Variables in the
Globular Cluster IC 1499, Astron. J., 84, 217-230.

(20) van Albada, T. S., de Boer, K. S. and Dickens, R. J., 1979. Far Ultraviolet Photometry of Globular
Clusters with ANS 1. Two Different Groups of Blue Horizontal Branch Clusters, Astron. and
Astrophys., 75, L11-L13.

(21) Dudley, J., 1979. The Library and Archives of the Royal Greenwich Observatory, State Librarian,
27, 2-4.

(22) *Goldsmith, C. F., 1979. 4 Cross-dispersion Unit Spectrograph, Spectrophotometry of the Orion
Nebula, MSc Dissergation, Univ. of Sussex.

(23) Hanson, R. B., 1979. Systematic Effects in Observed Parallaxes, in Proc. 14U Collog. No. 48,
Modern Astromerry, Eds. F. V. Prochazka and R. H. Tucker, University Observatory, Vienna,
pp. 31-35.

(24) Hanson, R. B, 1979. A Practical Method to Improve Luminosity Calibrations from Trigono-
metric Parallaxes, Mon. Not. R. astr. Soc., 186, 875-396.

(25) Harding, G. A., Mack, B., Smith, F. G. and Stokoe, R. J., 1979. On the Avoidance of Bad Seeing
Conditions within Telescope Domes, Mon. Not. R. astr. Soc., 188, 241-247.

(26) Jones, D. H. P., 1979. Spectral Classification of M Stars by Photoelectric Techniques, Richerche
astr., 9, 535-538.

(27) Lowne, C. M., 1979. An Investigation of the Effects of Mirror Temperature upon Telescope
Seeing, Mon. Not. R. astr. Soc., 188, 249-259.

(28) Martin, W. L., Warren, P. R. and Feast, M. W., 1979. Multicolour Photoelectric Photometry of
Magellanic Cloud Cepheids—II. An Analysis of BVI Observations in the LMC, Mon. Not. R.
astr. Soc., 188, 139-157.

(29) Martin, W. L. and Warren, P. R., 1979. BVI Observations of Magellanic Cloud Cepheids, SA40
Circ., 1, No. 4.

eS80 odrt oI RD DT

REPORT 1978/9 45

(30) McMullan, D., Jorden, P. R. and Penny, A.J., 1979. Step Deflection of Electron Image, in Advances
in Electronics and Electron Physics, 52, 109-117.

(31) Gyldenkerne, K., Florentin-Nielsen, R. and McMullan, D., 1979. Collaboration on the Use of the
4-cm and 9-cm McMullan Electronographic Cameras at the Danish I'5-m Telescope, ESO Mes-
senger, No. 17, pp. 36-39.

(32) McMullan, D. and Powell, J. R., 1979. Operational Experience with the RGO Electronographic
Cameras, in Advances in Electronics and Electron Physics, 52, 31 5-327.

(33) Morrison, L. V., 1979. An Analysis of Lunar Occulations in the Years 1943-1974 for Corrections
to the Constants in Brown’s Theory, the Right Ascension System of the FK4 and Watts’ Lunar
Profile Datum, Mon. Not. R. astr. Soc., 187, 41-82.

(34) Morrison, L. V., 1979. Re-determination of the Decade Fluctuations in the Rotation of the Earth
in the Period 1861-1978, Geophys. J. R. astr. Soc., 58, 349-360.

(35) Danziger, I. J., Murdin, P. G., Clark, D. H. and D’Odorico, S., 1979. Spectra of Supernova
Remnants in M33. Mon. Not. R. astr. Soc., 186, 555-562.

(36) Goss, W. M., Zealey, W., Murdin, P. G. and Clark, D. H., 1979. Optical Identification and Spectra
of the Supernova Remnant G 292:0+1-8, Mon. Not. R. astr. Soc., 188, 357-363.

(37) Murdin, P. G. and Murdin, L., 1978. The New Astronomy. Crowell, N.Y.

(38) Murdin, P. G., Allen, D. A. and Malin, D. F., 1979. Catalogue of the Universe, Cambridge UP.

(39) Murdin, P. G. and Clark, D. H., 1979. High Velocities in the Young Supernova Remnants
G 2920+ 18, Mon. Not. R. astr. Soc., 189, 501-506.

(40) Murdin, P. G., Clark, D. H. and Haynes, R. F., 1979. G 339:2-0'4. Planetary Nebula or Supernova
Remnant?, Mon. Not. R. astr. Soc., 189, 459-463.

(41) Murdin, P. G. and Clark, D. H., 1979. SS433, 14U Circular 3400.

(42) Greenhill, J. G., Jernigan, J. G., Murdin, P. G., Thomas, R. H., Duldig, M. L. and Haynes, R. F.,
1979. A1710 X-ray, Optical and Radio Observations, Nature, 279, 620-622.

(43) Parks, G. E., Mason, K. O. and Murdin, P. G., 1979. 4 U1258-61, TAU Circular 3370.

(44) Warren-Smith, R., Scarrot, S. M., Murdin, P. G. and Bingham, R. G., 1979. Polarisation Map of
Eta Carinae and Nature of its Outburst, Mon. Not. R. astr. Soc., 187, 761-768.

(45) Murray, C. A., 1979. The Ephemeris Reference Frame for Astrometry, in Proc. 14U Symp. No. 8z,
Time and the Eartl’s Rotation, Eds. D. D. McCarthy and J. D. H. Pilkington. Reidel, Dordrecht,
pp. 165-168.

(46) Murray, C. A., 1979. An Astronomer’s View of the Pole, Contemporary Physics, 20, 211-226.

(47) Murray, C. A. and Corben, P. M., 1979. A Survey of Trigonometric Parallaxes and Proper Motions
with the UK Schmidt Telescope—I. Methods and First Results for Stars Brighter than B= 14 in
a Field near the South Galactic Pole, Mon. Not. R. astr. Soc., 187, 723-751.

(48) Nicholson, W., 1978. Measurement of the Cape Astrometric Survey of the Southern Hemisphere,
in Proc. IAU Collog. No. 48, Modern Astrometry, Eds. F. V. Prochazka and R. H. Tucker, Univer-
sity Observatory, Vienna, pp. 515-521.

(49) Vasilevskis, S., van Leeuwen, F., Nicholson, W. and Murray, C. A., 1979. Internal Motions in the
Central Field of the Pleiades, Astron. and Astrophys. Suppl., 37, 33 3-343.

(50) O’Hora, N. P. J. and Baker, T. F., 1979. Tidal Perturbations in Astronomical Observations, in
Proc. IAU Symp. No. 82, Time and the Earth’s Rotation, Eds. D. D. McCarthy and J. D. H. Pilking-
ton, Reidel, Dordrecht, pp. 67-72.

(51) Edmunds, M. G. and Pagel, B. E. J., 1978. Nitrogen Synthesis and the ‘Age’ of Galaxies, Mon. Not.
R. astr. Soc., 185, 77-80.

(52) Pagel, B. E. J., 1979. On the Chemical Evolution of Galaxies, in 4th EPS General Conference on
Trends in Physics, pp. 247-254.

(53) Pagel, B. E. J., 1979. Chemical Evolution of Galaxies, in Stars and Star Systems, Ed. B. E. Wester-
lund, Reidel, Dordrecht, pp. 17-31.



46 ROYAL GREENWICH OBSERVATORY

(54) Pagel, B. E. J., 1979. Galactic Evolution, New Scientist, 82, 902-904.

(55) Pagel, B. E. J., 1979. ST and the Chemical Evolution of Galaxies, ESA/ESO Workshop on Astro-
nomical Uses of the Space Telescope, Eds. F. Macchetto, F. Pacini and M. Tarenghi, ESO, Geneva,
PD. 229-239.

(56) Pagel, B. E. J., Edmunds, M. G., Blackwell, D. E., Chun, M. S. and Smith, G., 1979. On the Compo-
sition of Hir Regions in Southern Galaxies—I. NGC 300 and 1365, Mon. Not. R. astr. Soc., 189,
95-113.

(57) Parker, N. M., 1979. A Simple but Fast Microprocessor Controller for CAMAC, in Proc. ESO/
SRC Conference on Applications of CAMAC to Astronomy, Eds. M. J. Cullum and C. L. Stephens,
ESO, Geneva, pp. 118—122,,1

(58) McCarthy, D. D. and Pilkington, J. D. H., Eds., 1978, Proc. IAU Symp. No. 82, Time and the |
Eartl’s Rotation, Reidel, Dordrecht. "

(59) Dermott, S. F., Gold, T. and Sinclair, A. T., 1979. The Rings of Uranus: Nature and Origin, Astr. J.,

84, 1225-1234.

(60) Mitton, J. and *Sticklafid, D. J., 1979. The Nature of the Components of the Spectroscopic Binary, t
32 Virginis, Mon. Not. R. astr. Soc., 186, 189-195.

(61) Wasserman, L. H., Taylor, G. E. ¢t al., 1979. The Diameter of Pallas from its Occultation of SAO
85800, Astr. J., 84, 259-268. i

(62) Ta}flor, K., 1979. The Internal Kinematics of the Planetary Nebula NGC 65011, Mon. Not. R.
astr. Soc., 189, 511-517.

(63) Taylor, K. and Axon, D.J., 1979. Optical Evidence for Stellar Wind Bubbles in the Orion Nebula 2
Mon. Not. R. astr. Soc., gSS, 687-689.

(64) Taylor, K., 1979. Hu Regions. Report of the 22nd Herstmonceux Conference, Observatory, 99,
169-182.

(65) Taylor, K., 1978. A Variable Resolution, Emission-line, Radial Velocity Field Machine for the |
AAT, in Fourth Proc. International Collog. on Astrophysics, Ed. M., Hack, Astronomical Observa- !
tory, Trieste, pp. 469-473.

(66) Tucker, R. H. and Teleki, G., 1978. View of the Future Development of Fundamental Astrometry,
in Proc. IAU Collog. No. 48, Modern Astromerry, Eds. F. V. Prochazka and R. H. Tucker, Univer-
sity Observatory, Vienna, pp. 545-556.

(67) Prochazka, F. V. and Tucker, R. H., Eds., 1978. Proc. JAU Collog. No. 48, Modern Astrometry,

University Observatory, Vienna.

(68) van Breda, I. G., 1978. A CAMAC Serial Highway Driver, in Proc. ESO[SRC Conference on
Applications of CAMAC 1o Astronomy, Eds. M. J. Cullum and C. L. Stephens, ESO, Geneva,

DPp. 132-142.

(69) van Breda, I. G., Carr, D. M., Edwin, R. P. and Partridge, J. T., 1979. A Photoelectric Spectrum
Scanner, in Proc. ESO/SRC Conference on Applications of CAMAC to Astronomy, Eds. M. J.

Cullum and C. L. Stephens, ESO, Geneva, pp. 179-185. i

(70) Wynne, C. G., 1978. Field Correctors of Very High Performance, Observatory, 98, 275-276.

(71) Wynne, C. G., 1979. Extending the Bandwidth of Speckle Interferometry, Optics Communications,

28, 21-25. ¢

DirecTor
F. G. Smith

REPORT 1978/9 47

ORGANIZATION CHART — 1979 SEPTEMBER. 30

Project Scientist: G. A. Harding *
LA PaLma Telescopes: J. D. Pope
OBSERVATORY J. R. Stokoe
W. A. Goodsell Instruments: J. W. Gietzen

LPO Computers: J. S. Beale

Civil Engineering: R. P. Milner

Electronics and Electrical Engineering :

H. G. Gill
ENGINEERING Engineering Workshop: A. D. White
H. J. B. Paxton Design Office: W. A. G. Crump

Telescopes Management: P. J. Wi lImoth
Works Unit: J. M. Drummond

INSTRUMENTAL Optical Instrumenrarion: R, G. Bingham
————+—— SCIENCE \Em:tomution: I. G. van Breda
D. McMullan Vacuum Physics: J. R. Powell

ASTROPHYSICS Rescarch Teams: D. H. Clark
[ P.J. Andrews B. E. J. Pagel

ASTROMETRY AND Meridian: R. H. Tucker
—— GALACTIC ASTRONOMY ~EGulacric Astronomy: D. H. P. Jones
C. A. Murray GALAXY: W. Nicholson

HM Nautical Almanac Office:

L. V. Morrison
L ALmaNacs AND TiME B. D. Yaliop
G. A. Wilkins Time: J. D. H. Pilkington

Computer: K. F. Hartley
Libraries and Archives: J. Dudley

Finance and Accounts: P. A. G, White
ADMINISTRATION Personnel and General Administration -
R. Gordon T. A. Treglown

Public Information Unir: N. P, J. O’'Horat

ASSISTANT TO Training: B. D. Yallopi
J\ THE DIRECTOR \[ J. W. Gietzen:

G. A. Harding Safety: A. Heath




48

ROYAL GREENWICH OBSERVATORY

STAFF LIST—1979 SEPTEMBER 30

Director (CSO) F. G. Smith, PhD, FRS

Senior Personal Secretary Miss P. M. Hanning

Assistant to the Director (SPSO) G. A. Harding, OBE, Hon MSc

Personal Secretary Mrs. B. Hunt

K]

LA PALMA DIVISION

Head and Project Manager
(Suptg Eng) W. A. g_oodsell, CEng.,
FIMéchE, FIE (Aust.)

Personal Secretary Miss S. Bowen

Project Scientist (SPSO) 1G. A. Harding, OBE,
B

ENGINEERING DIVISION

Head (PPTO) H. J. B. Paxton, CEng,
FIMechE, MRAeS

Electronics and Electrical Engineering Department

Hon MSc Head (SSO) H. G. Gill
SO L. C. Norman, BSc
PTO I 1A. Heath
Telescopes Department N. M. Parker, BEng
Head (Suptg Eng) J. D. Pope, BSc,.?CEng, MIEE PTO 11 A. C. Daly, BA
PPTO J. R. Stokoe, CEng, MIMechE, M. Fisher
MINucE K. A.Long
PTO I R. J. Baker, CEng, MIEE PTO III J. T. Bell
B. Mack, BSc, MSc, CEng, D. J. Bonnick
MIMechE A. R. Seabrook
B. J. Sharpe
PTO II R. H. Adams, MIED W. E. Matthews
PTO 1v C. L. Amess
W. Bracey
Instruments Department D. R. Lewis
Head (PSO) J. W. Gietzen, CEng, MIEE E. J. Penny
i G. L. Rowse
SsO LA, 1
g ? lfggf_’dCE“g’ DlEsedE H. M. Stevenson, AMSERT,
A \ Tech(CEI)
PTO I A. E. Morris E. Wilson
Craftsman N. E. J. King
C. Knell
LPO Computers Department R. P. Lambert
Head (PSO) J. S. Beale, MA, PhD K. R. Pope
Sso J. V. Smith e
N. Sout
HSO A. H. Avon, BSc, MSc M. F. Spooner
SO J. J. Redfearn, BTech D. G. Walters
Civil Engincering Engineering Workshop
PPTO R. P. Milner, BSc(Tech), CEng, Frojects Manager

MICE, FIHE

(SSO) P. F. Cottrell

REPORT 1978/9

A. D. White
M. J. Waite

D. J. Benham
C. W. Taylor

PTO II
PTO III
PTO IV

Craftsman

Industrial

Design Office
Head (PTO 1I)

W. A. G. Crump

PTO 11 D. W. Gellatly
PTO III D.J. Harmap

G. R. Holt

J. J. Pharoah

C. West
DOA Mrs. M. J. Everest

plt Mrs. J. A. Wicks

Telsecopes Management Department
Head (SSO) P. J. Willmoth
PTO III B. T. Hucklesby
PTO 1V C. S. Amos

Works Unit
Head (PTO 1II)

Craftsman
J.LE

J. M. Drummond
V. W. Barber

. Fairway

P. Goldsmith

T. B. Latimer

H. C. W. Lincoln
H. A. Soan

F. G. Thompson
R. V. Whiting

Industrial

J. Simes

P. L. West

49

Optical Instrumentation Department

Head (PSO) R. G. Bingham, BA, PhD,
MInstP
SSO C. F. W. Harmer, MSc,
MInstP
C. M. Lowne
HSO D. M. Jackson
Senior
Photographer D. A. Calvert
Photographer T. G. MclInnes

Automation Department

Head (PSO) L. G. van Breda, BSc, PhD

SSO W. L. Martin, BSc, MSc

HSO A. R. Jorden, BSc, AMIP
P. R. Jorden, BSc, PhD
D. J. Thorne, BSc

SO H. E. Davies

Vacuum Physics Department

Head (SSO) J. R. Powell, BSc, PhD, ARCS,
DIC

SO P. Terry

PTO 1I N. A. T. Curtis

Special Duties at SAA0

SSO

A. S. Milsom

ASTROPHYSICS DIVISION

Head (PSO)

Research Teams

P. J. Andrews, BA(Phys),
BA(ElecEng), PhD

INSTRUMENTAL SCIENCE DIVISION

Head (SPSO) D. McMullan, MA, PhD, CEng,
MIEE
Consultant C. G. Wynne, BA, PhD, FInstP,

FRS

DCSO (IM) B. E. J. Pagel, BA, PhD
PSO P. G. Murdin, BA, PhD
SSO Mrs. D. L. Harmer, BSc, MSc,
MiInstP
K. Taylor, BSc, MPhil, PhD
E. N. Walker
R. Wood, BSc, MSc, DPhil
HSO p/t Mrs. E. A. Bingham, BSc
R. A. E. Fosbury, BSc, PhD
50 C. Lloyd, BSc, MSc
ASO fMiss A. S. Monk
PRF D. H. Clark, BSc, PhD
SRF N. V. Vidal, BSc, MSc, PhD
JRF S. K. Mayo, BSc



50 ROYAL GREENWICH OBSERVATORY

ASTROMETRY AND GALACTIC
ASTRONOMY DIVISION

Head (SPSO) C. A. Murray, MA

Meridian Department

Head (PSO) R. H. Tucker, BSc, MSc
5SO M. E. Buontempo
50 P. Gibbs

R. H. D. Swifte, BSc
Miss C. Thoburn, BSc

ASO p/t Mrs. P. Eldridge
Mrs. I. M. Rhodes

salactic Astronomy Department *

{ead (PSO) D. H. P. Jones, BA, BSc, PhD
SO 2 J. B. Alexander, BA
E P. M. Corben

R. E. Wallis
{SO R. W. Argyle, BSc, MSc

B. G. F. Scales

Mrs. J. E. Sinclafr
O D. L. King, BSc
SO p/t Mrs. M. E. Napier
'ALAXY Department
ead (PSO) W. Nicholson, BSc, MRIN
SO p/t Mrs. D. E. Hobden, BA
o] plt Mrs. S. J. Stone
SO D. C. Munn
strometric Investigations .,
RF R. B. Hdnson, BA, PhD
SO E. D. Clements, BA

G. M. Harvey, BSc, MSc

LMANACS AND TIME DIVISION

»ad (SPSO) G. A. Wilkins, BSc(Maths),
BSc(Phys), PhD, ARCS, DIC
cretary (CA) Mrs. L. A. Stuart

M Nautical Almanac Office

perintendent

‘SPSO) G. A. Wilkins, BSc(Maths),
BSc(Phys), PhD, ARCS, DIC

O L. V. Morrison, MA, MSc

A. T. Sinclair, BSc, PhD
B. D. Yallop, BSc, PhD, ARCS

SSO B. Emerson, BSc, MSc
G. E. Taylor
HSO G. G. C. Raymond-Barker
SO G. M. Appleby, BSc
Miss C. Y. Hohenkerk, BSc
P. J. Rudd, BSc
ASO M. T. White

Miss G. A. Edmonds
Mrs. C. M. Quarrington

Time Department

Head (PSO) J. D. H. Pilkington, MA, PhD

SSO N. P. J. O’Hora, BSc, MInstP

HSO Mrs. S. F. Griffin, BA, MSc,
GradIMA

SO p/t Mrs. A.F. Strong

ASO C. A. Parker

Miss S. B. Parsons

Computer Department
Head (PSO) K. F. Hartley, BSc, PhD

HSO J. V. Carey
Miss B. M. Harris
D. J. King, BSc
C. D. Pike, BSc, PhD

SO C. J. Hebson
N. Holbrooke
P. B. Taylor, BA

SDP C. C. N. Hill
S. J. Keir
p/t Mrs. D. E. Oliver

DpP p/t Mrs. O.]. Kirby
Miss L. Wooller

Libraries and Archives Department
Head (Librarian)  Miss J. Dudley
Assist Lib D. Clark

CO p/t Mrs. C. S. Woolmer

ADMINISTRATION DIVISION

Head and Secretary RGO
(Principal) R. Gordon

Finance and Accounts Section

Head (SEO) P. A. G. White

by

EO C. J. P. Cass
F. A. R. Everest
F. Milne
CO Mrs. C. R. Baldwin

Miss D. Durrant
Mrs. J. W. Emery
Mrs. A. Mclnnes
Miss R. J. Noakes
K. S. Owers

Mrs. M. F. Smith

C. H. Page
S. G. Smith

Industrial

Personnel and General Administration Section

Head (HEO) T. A. Treglown

EO N. A. Jones

(ele] p/t Miss S. P. Smith

Supt Typist Mrs. H. M. Beney

Shd-Typist Mrs. E. M. Howard
p/t Mrs. J. P. Hamblyn

Typist p/t Mrs. B. M. Herbert

Mrs. B. A. Hicks
Miss H. J. Saunders

Telephone
Operator p/t Mrs. M. M. Banfield
p/t Miss J. E. Woodcock

Industrial
Supervisor

Industrial

K. J. Newman

R. G. Allen
E. D. P. Baker
N. L. F. Baker
. Barnard

plt

J.

L.

R

J

T

M

Miss H. E. A. Rigelsford
M. R. Samuels
G

F

|5

Grounds
Superintendent

(PTO III) J. Clark

) @O OO0 DRDPEDODD DD
REPORT 1978/9 51
Industrial J. A. Bignell
A. J. Dean
D. E. Ellwood
A. Harris
C. A. Holmes
F. E. P. Lyddiard
P. A. T. Waters
Canteen
Supervisor
(Industrial) Miss M. J. Brett
Industrial p/t Miss M. Dadswell

Mrs. P. S. Turner

Miss K. Vine
Special Duties
CO Mrs. O. J. Harmer
MISCELLANEOUS

Public Information Unit

Public Information
Officer (SSO)

Deputy (SSO)

IN. P. J. O’'Hora, BSc, MInstP
IW. L. Martin, BSc, MSc

ASO IMiss A. S. Monk
Safety
Safery Officer
(PTO 1) A. Heath
Deputy (SSO) iP. F. Cottrell
Training
Training Officer
(PSO) IB. D. Yallop, BSc, PhD, ARCS

Technical Training
Officer (PSO)  1J. W. Gietzen, CEng, MIEE

Seconded to the South Afvican Astronomical

Observatory
SSO P. D. Read, AMIEE

Special Leave without Pay

SPSO (IM) R. J. Dickens, BSc, DPhil
PSO M. V. Penston, BA, DPhil
SSO A. J. Penny, BA, MSc, DPhil
Mrs. M. J. Penston, BSc, MSc,
DPhil
SO Mrs. A. Milsom
Shd-Typist Mrs. B. Emmess



'CSO (IM)

OA

EO
SO
VE
°TO

RF

ROYAL GREENWICH OBSERVATORY

ABBREVIATIONS

Assistant Scientific Officer PSO
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Chief Scientific Officer SDP
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Executive Officer
Higher Executive Officer SRF
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Principal Scientific Officer

Part-time employee

Professional and Technology Officer

Senior Data Processor

Senior Executive Officer

Scientific Officer

Senior Principal Scientific Officer

Senior Principal Scientific Officer
(Individual Merit)

Senior Research Fellow

Senior Scientific Officer

Superintending Engineer

Superintendent of Typists

Part time responsibility

ROYAL GREENWICHTOBSERVATORY ESTABLISHMENT COMMITTEE

Membership: 1978/9

A. E. Bailey, National Physical Laboratory

N. E. Goddard. Philips Research Laboratories (Chairman)

Rear Admiral D. W. Haslam. OBE. Ministry of Defence

Dr. D. Longley, Brighton Polytechnic

Prot‘essog D. Lynden-Bell, FRS, University of Cambridge

Professor D. H. Martin. Queen Mary College, London

Dr. P. J. Message, University of Liverpool

Professor A. W. Wolfendale. FRS. Durham University

Secrerary: Dr. D. V. Thomas

PLATE 1. The RGO Telescope Simulator. The RGO telescope simulator is capable of representing the
cassegrain and prime-focus instrument interfaces of most large telescopes. Based on a standard welding
manipulator the facility has a capacity of 6 tonnes and is able to reproduce most telescope positions. The
rising floor permits accurate representation of the cassegrain instrument clearance and there is ample
head room for the largest prime-focus instruments. The simulator will be used principally as a test-bed
for instruments built at RGO and by outside manufacturers. With a suitable star simulator. the facility
can also be used by observers to familiarise themselves with the use of instruments before they are taken
overseas (see page 36).
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