S..7197 “T1BH!

rro78

Q. JI R. astr. Soc. (1978) 19, 116-125

Reports from Observatories, University Departments and
Research Establishments

THE ROYAL GREENWICH OBSERVATORY

Report for the period 1975 October 1 to 1976 September 30
(Received 1977 July 30)

Director: A.Hunter — to 1975 December 31
F.Graham Smith — from 1976 January I

I INTRODUCTION

The role of the RGO as a principal provider of central facilities for UK
ground-based optical astronomy was consolidated during the year, and the
Observatory continued to be largely responsible for the UK’s international
obligations in the provision of global astronomical services, and to provide
related national services. Although 45 per cent of the effort of the RGO was
devoted to the provision of central facilities and 30 per cent to national and
international services, the purpose of this report is primarily to highlight
the results of the research programme, which absorbed only 25 per cent of
the total effort. A comprehensive review of the activities of the Observatory
has been published elsewhere*.

2 ASTRONOMICAL RESEARCH

2.1 X-ray and radio sources. Mr E.N.Walker has analysed all available
X-ray data of Cyg X-1 and found that the power obtained at the orbital
period of 5-6 day is much less than the power at half that period, so that
variations of the X-ray flux are not necessarily due to the changing aspect
of the binary system. Analysis of observations obtained over several years
has revealed significant changes occurring in the optical light curve.

Mrs A.Savage, in collaboration with Bolton (NRAO, Parkes) has made
many new optical identifications of Parkes radio sources. The relatively
small number of identifications made south of —65° declination indicates
either that there is real anisotropy in the distribution of bright galaxies or
that there is substantial obscuration over a large part of the southern sky.

Observations to determine optical positions of radio sources have con-
tinued under the direction of Mr C.A.Murray, and in collaboration with
Ryle and Argue (Cambridge).

2.2 Extragalactic research. Electronographic observations of Markarian
Seyfert galaxies have been obtained by Dr P.A.Wehinger and Dr S.Wyckoff

*Thomas, D.V. & Perry, J.E., 1977. The Royal Greenwich Observatory: Report 1975/6,
Royal Greenwich Observatory, Herstmonceux.
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using a McMullan camera on the Wise Observatory 1-m telescope. The
majority of the galaxies exhibit spiral or disturbed structures. Dr M.J.Disney
is investigating the continuity between active galaxies and quasars, by means
of multi-aperture UBV photometry of radio sources and BL Lac objects.
Mrs A.Savage and Bolton (NRAO, Parkes) have set out to identify and
study radio and radio-quiet quasars in the South Galactic Cap, utilizing B
and V plate-pairs and objective-prism plates obtained with the UK 48-in.
Schmidt telescope, AAT spectroscopy, and a deep radio survey to o-1 mJy.
Optical monitoring of extragalactic radio sources with the 26-in. refractor
has continued. A six-year light curve of 3C 273 shows that the nature of its
variability has changed, following a recent X-ray outburst.

Dr R.J.Dickens and Mr C.Moss (research student) have completed an
investigation of the dynamics of clusters of galaxies based on their own
observations of galaxies in the clusters Abell 262 and 1367 and other
material. The results provide support for the hypothesis that clusters form
by a collapse process, and there is evidence that some clusters may still be
collapsing.

Disney has continued trying to determine what properties of a galaxy
predispose it to become a radio source. A sensitive 5-GHz survey of southern
E/So galaxies, undertaken at Parkes by Disney and Wall (NRAO) has been
examined and spectra and multi-aperture UBV photometry of 39 detected
radio galaxies have been obtained. A search for young galaxies by Disney
has produced, in NGC 1510, the best candidate yet. NGC 1510 is an
elliptical galaxy as blue as any irregular and with low abundances. It is a
companion of NGC 1512, which is itself extremely peculiar being classified
as SBo yet containing vast amounts of hydrogen. Disney has suggested that
the observed luminosity-radius correlations for different types of galaxies
can be explained as a selection effect, in that galaxies of a fixed total
luminosity will have large apparent radii only if their surface brightnesses
lie in rather narrow and predictable ranges. If this is correct, the total
luminosity, and hence mass, which is locked up in galaxies may have been
seriously underestimated.

Dr R.G.Bingham has continued to collaborate with Scarrott (Durham)
in polarimetric investigations of galaxies.

Dr A.J.Penny has obtained colour-magnitude diagrams of two more
clusters in the LMC, using the SAAO 4o-in. reflector. The RR Lyrae
variables in NGC 2257 indicate a distance modulus of about 18-4, in agree-
ment with that derived from a theoretical fit to the upper main sequence of
the open cluster NGC 2214. Professor B.E.J.Pagel has completed a pre-
liminary analysis of observations of 15 H 1 regions in the SMC made by
Webster and Fosbury (AAO) and Edmunds (Cardiff) with the AAT and
found oxygen to be deficient by a factor of about six compared with the
solar neighbourhood.

2.3 Clusters and variable stars. Dr R.J.Dickens and Bell (Maryland) have
continued their analysis of the spectra of red giant stars in globular clusters.
Carbon deficiencies of a factor of about three relative to other metals have
been determined in M 92 and NGC 6397. Mr C.A.Murray and Mr
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W.Nicholson have commenced a study of the open cluster y Persei. They
are also collaborating with the Leiden Observatory in an investigation of
the internal motions in the Pleiades, with the aim of estimating the total
mass of the cluster.

Mr J.B.Alexander has obtained narrow-band photometry of the C, Swan
band in giant stars of M 67 and dwarf stars of the Hyades. The M 67 giants
do not have the strong C, bands shown by ‘super-metal-rich’ field stars.

No intrinsic scatter is noticeable amongst Hyades dwarfs at a given effective
temperature.

Dr P.J.Andrews has continued his study of R CrB stars. With slight
variations, his previously published model of the R CrB phenomenon
appears to be applicable to the well-observed star RY Sgr and to most other
stars with much more scattered data. Further spectra of V 1500 Cyg (Nova
Cygni 1975) have been obtained by Mrs D.L.Harmer and Andrews. All the
emission lines show the same basic velocity characteristics, and the same
individual velocity peaks have been present from 1975 September to 1976
August. The velocity structure is very complex, indicating that simple nova
models are in need of considerable development.

In collaboration with Miinch (Hale Observatories) Dr K.Taylor has
obtained high spectral resolution Fabry-Perot observations of three knots
of emission in the neighbourhood of 6, Ori. These objects were found to be
moving away from 6, Ori at highly supersonic velocities. The region between
the shock compression wave in the neutral material and the ionization front
may be highly unstable to the formation of globules and subsequent star
formation; this process might then give rise to the highly supersonic
velocities observed.

2.4 Stellar atmospheres, structure and evolution. Professor B.E.J.Pagel has
developed a new theoretical scaling law for the Wilson—-Bappu effect in the
Ca+ and Mg+ emission-line widths of F-M stars, assuming Doppler
broadening by a field of upward propagating acoustic waves carrying a
nearly constant fraction of the total stellar radiation flux. The scaling with
gravity and effective temperature, and the ratio of Mg+ FWHM to Ca+
FWHM, are reproduced with a very satisfactory degree of precision. The
distribution of metal abundance in F stars close to the zero-age main
sequence has been studied by Pagel, who finds that the early F stars have
virtually no scatter above that attributable to observational errors. This
implies that the interstellar medium is quite well mixed within a narrow
band of distances from the centre and plane of the Galaxy.

A first examination by Dr J.R.Mould of the distribution of metal abun-
dance in M dwarfs, using TiO band strengths as a coarse abundance indicator,
has suggested a deficiency of metal-poor stars relative to the simple model
of galactic enrichment, similar to that observed among G dwarfs.

Spectra of the intermediate CS Mira variable VX Aql have been obtained
by Drs S.Wyckoff and P.A.Wehinger over two light cycles. CaCl systems
are strong near minimum light but invisible at other phases. Wyckoff and
Clegg (Sussex) have deduced on theoretical grounds that the CaCl concentra-
tion is strongly temperature and pressure dependent but almost independent
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of the C/O ratio at a given pressure. With a C/O abundance ratio of 1-0,
VX Aql represents the missing link in the evolutionary sequence of M stars
(C/O = 0°6) to carbon stars (C/O > 2). A list has been compiled of 30 stars
in which CaCl has been detected.

Dr D.J.Stickland has extended his studies of spectrum synthesis to rotating
stars. Ultraviolet data from the TDr1A4 satellite on B Car (A1 1v) and 3 Vel
(Ao V) has provided evidence for microturbulence increasing with depth. In
the visible, coudé spectra of sharp-lined stars have been convolved with
rotational profiles in order to study the resulting effect of line blending on
abundance analysis.

Dr K.Taylor has been analysing observations of planetary nebulae
previously obtained with the Taylor-Miinch nebular interferometer on the
Hale Observatories 1-5-m telescope. In some cases it has been possible to
define a three-dimensional geometry: NGC 650-1 shows unusual triple
structure in its emission which cannot be explained by normal expanding
spherical or toroidal shell models.

Wyckoff and Wehinger have derived evidence that the Crab Pulsar is a
high-velocity star. An unwidened spectrogram of the Crab Nebula obtained
at the Wise Observatory, together with older Lick Observatory spectrograms,
show the Doppler ellipses of the emission lines plus the continuous spectrum
of the pulsar. The position of the pulsar is offset from the centre of the
Doppler ellipses, giving a measure of the pulsar’s motion relative to the
centre of the nebula over 920 years (1054-1974). Astrometric measurements
by Wyckoff and Mr C.A.Murray confirm the high velocity obtained from
the spectrograms. Wyckoff and Wehinger have also obtained electrono-
graphic observations of the Crab Nebula with a McMullan camera on the
Wise Observatory 1-m reflector which show that the pulsar is moving
towards the centre of optical activity (where the radio and X-ray centroids
are also located). It is suggested that the centroid of the synchrotron emission
may be identified with a bow shock ahead of the pulsar.

2.5 Galactic astronomy. Under the general direction of Dr D.H.P.Jones, a
major programme is now in progress aimed at eliminating gaps in the
currently patchy knowledge of the motions and space density of stars near
the Sun, and in particular at reducing the bias towards stars of high space
velocity in the existing data. Several methods are being used to detect dwarf
stars in both galactic caps. The basic data include: a survey of the North
Galactic Cap based on ¥V and I Palomar Schmidt plates calibrated photo-
electrically; an objective prism survey by Thé (Amsterdam), backed up by
spectroscopy on the AAT; a parallax search on UK Schmidt plates of the
South Galactic Cap involving up to 16 000 stars. Preliminary analyses
indicate a lower value for the mass—density derived from the observed
luminosity function than that inferred from dynamical studies of stellar
motions perpendicular to the galactic plane. As bias in the observational
data is being progressively removed, it is difficult to escape the conclusion
that this discrepancy must be genuine.

2.6 Solar system. An analysis by Mr L.V.Morrison of 50 000 occultations
observed during the period 1943-74 has shown that the accuracy of the
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current lunar theory is limited by the inadequacy of the treatment of the
planetary attractions. Reliable corrections to the eccentricity and perihelion
of the Earth’s orbit and an estimate of the tidal component of the acceleration
of the Moon’s motion have also been obtained, as well as clear indication
that the equinox of the FK4 system requires a substantial correction.

Mr G.E.Taylor has deduced a preliminary value for the oblateness of the
Martian atmosphere from observations of the occultation of ¢ Gem by
Mars on 1976 April 8. Mr K.C.Blackwell has studied the meridian obser-
vations of the Sun recorded over the last 200 years, and has found evidence
for a small residual acceleration in the motion of the equinox.

2.7 Photometry. A high-speed computer-controlled two-channel photometer
is being developed by Dr D.H.P.Jones, Mr G.B.Wellgate and Dr K.F.
Hartley. Sample length is I ms, or any integral multiple, and the counts are
displayed in real time and may be stored on magnetic tape or disk.

Under the direction of Professor F.G.Smith, a device for synthesizing the
necessary pulse trains for the observation of optical pulsars, for use with an
instrumentation computer and/or a multi-channel analyser has been designed
by Wellgate and constructed. Provision has been made for compensating
for the variation of repetition-rate due to Doppler effect and for accurate
timing. At the end of the report period this unit was undergoing tests in
the laboratory.

3 NATIONAL FACILITIES

3.1 Northern Hemisphere Observatory. International negotiations continued
during the year aimed towards the establishment of a Spanish International
Observatory on the Canary Island of La Palma. Several European nations
are concerned; the UK interest is primarily in the erection of the telescopes
of the Northern Hemisphere Observatory, for which the RGO has executive
responsibility. By the end of the year a rough access road had been completed
by the Spanish authorities to within a short distance of the summit site,
and a preliminary layout of the site had been made. At RGO, good progress
was made in the design study for the 4-2-m altazimuth telescope, and with
preparations for the modification and removal of the Isaac Newton Telescope
to La Palma. Design of an automated INT prime-focus unit has been
completed and manufacture is well advanced. Professor C.G.Wynne has
proposed a new optical system which will satisfy the rather demanding
scientific specification for the 1-m telescope.

3.2 RGO telescopes. The SRC Panel for the Allocation of Telescope Time
allocated 152 nights on the INT to visiting observers, 173 nights to RGO
staff and 34 nights to collaborative programmes. The 36-in. reflector under-
went extensive renovation during the year, but it and the 30-in. coudé
reflector were used by several visiting groups as well as by RGO staff and
Sussex University students.

3.3 Measuring machines. Extensive use of the PDS microdensitometer was
made by visiting groups for a wide variety of projects. Plates were also
measured on GALAXY for several visitors.
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3.4 Electronic imaging devices. Six electronographic tubes with 40 mm mica
windows and two with 85 mm windows have now been successfully com-
pleted. Two tubes with 30 X § mm mica windows have also been processed
and tested and found to have a performance superior to most examples of
the Spectracon, which they are designed to replace. Two further McMullan
cameras, incorporating 40 mm tubes, have been completed. One of these
has been installed on the 40-in. SAAO reflector at Sutherland and is in
regular use. The cameras at Herstmonceux and at the Wise Observatory,
Israel, have been in frequent use and have suffered only from minor
breakdowns.

4 NATIONAL AND INTERNATIONAL SERVICES

4.1 Time and Latitude Service. Observations with the Photographic Zenith
Tube for the determination of UT and the variation of latitude have con-
tinued, and the Greenwich Atomic Timescale (GA2) has been formed by
combining the scales of a selection of six caesium-beam time standards at
RGO. Studies of ways of comparing the clocks at RGO with those of the
National Physical Laboratory have been started; both establishments have
begun to measure the times of arrival of selected field-synchronization pulses
on BBC TV. RGO has continued to provide the BBC ‘six pips’ time signal
and to monitor the GBR and other radio time signals. Collaboration with
the US Naval Research Laboratory in the testing of the Navigational
Technology Satellite (N7:S-1) has continued. Analysis of the early data has
shown that the technique is potentially more precise than LORAN-C for
global clock comparisons.

4.2 HM Nautical Almanac Office. Preparation and publication of the regular
series of almanacs and ephemerides has continued. The design and computa-
tion of a new volume, Planetary and Lunar Coordinates for 1980-84, has
continued. The regular programme for the prediction and reduction of
occultations of stars by the Moon has continued. Special predictions have
also been made for forthcoming lunar occultations of X-ray and radio
sources and for potential occultations of stars by planets and their satellites.

4.3 Stellar reference frame. The regular observing programme has continued
on the Cooke Transit Circle at RGO. Installation of the new automatic
digital circle-reading system has been delayed due to problems encountered
by the manufacturers. Preliminary results have been obtained in the reduction
at Herstmonceux of all star observations made with the Gill transit circle
at the Cape during 1961—74. Preparatory work for the proposed collaboration
between RGO and the University of Copenhagen, aimed at the establishment
of the automated Brorfelde transit circle on La Palma, has continued.

4.4 Solar Activity Service. Daily photography of the Sun in white light, the
preparation of a detailed daily record of the positions and areas of sunspots,
and the monitoring of solar activity have continued.

5 PUBLICATIONS
The following publications have been issued anonymously:
The Astronomical Ephemeris 1977
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The Nautical Almanac 1977

The Air Almanac 1976 (3 parts)

The Star Almanac for Land Surveyors 1977

Greenwich Time Reports 1974 October-1975 December (quarterly)
Royal Observatory Annals No. 10 (Photoheliographic Results 1966).

In the following list of published papers, staff whose appointments terminated
before 1976 September 30 are prefixed by an asterisk, those on secondment
or leave of absence are prefixed by a dagger, and authors who are not staff
or students working at RGO are shown in italics.

(1) *Allen, D.A,, 1976. An Attempt to Determine the Circumstellar Reddening Law,
Mon. Not. R. astr. Soc., 174, 29P.

(2) Boksenberg, A., Shortridge, K., *Allen, D.A., *Fosbury, R.A.E., tPenston, M.V. and
Savage, A., 1975. New Observations of the Optical Spectrum of the Seyfert Galaxy
NGC 4151, Mon. Not. R. astr. Soc., 173, 381.

(3) Andrews, P.J., 1975. NT Tel, A Halo Population S-type Mira Variable, Mon. Not.
R. astr. Soc., 174, 701.

(4) Andrews, P.J., 1976. Nova Cygni 1975, Nature, Lond., 259, 172.

(5) Andrews, P.J., 1976. Photometry of 2 S-type Stars near 7 Carinae, Observatory, 96, 11.

(6) Argyle, R.W., 1975. An Investigation of the Duplicity of the Pleiades Be Star 17 Tauri,
MSc. Thesis, Univ. of Sussex.

(7) Bingham, R.G., 1975. Applications of Image Tubes in Astronomy, Observatory, 95, 283.

(8) Bingham, R.G., 1976. The Twentieth Herstmonceux Conference—Astronomical
Results from New Instruments and Techniques, Observatory, 96, 213.

(9) Bingham, R.G., McMullan, D., Pallister, W.S., White, C., Axon, D.J. and Scarrott,
S.M., 1976. New Map of the Optical Polarization of Galaxy M82, Nature, Lond., 259,

463.

(10) Blackwell, K.C., Buontempo, M.E., Eldridge, P. and Swifte, R.H.D., 1975. Provisional
Positions of the Sun, Moon and Planets 1972-1973, R. Obs. Bull. No. 180.

(x1) Blackwell, K.C., Carey, J.V. and Swifte, R.H.D., 1974. Provisional Positions of the
Moon 1958-1971, R. Obs. Bull. No. 179.

(x2) Dickens, R.J. and *Moss, C., 1976. Redshifts of Galaxies in the Cluster Abell 1367,
Mon. Not. R. astr. Soc., 174, 47.

(x3) Dickens, R.J. and Bell, R.A., 1976. Enhanced Abundances of Nitrogen and S-Process
Elements in Red Giant Stars in Omega Centauri, Astrophys. J. 2077, 506.

(z4) Dawe, J.A. and Dickens, R.J., 1976. Suspected Globular Clusters in the Fornax I
Cluster of Galaxies, Nature, Lond., 263, 395.

(x15) Disney, M.J., 1976. Visibility of Galaxies, Nature, Lond., 263, 573.

(x6) Kaplan, G.H., Pulkkinen, K.F. and Emerson, B., 1975. Apparent Ephemeris of Mars
1960-1980, USNO Circ. No. 151.

(17) *Glass, LS. and Morrison, L.V., 1976. Angular Diameter of 31 Leonis from a Lunar
Occultation, Mon. Not. R. astr. Soc., 175, 57P.

(18) Churms, J., Feast, M.W., *Glass, 1.S., Harding, G.A., Lloyd Evans, T. and {Martin,
W.L., 1974. Nebulosity Associated with the Powerful Infrared and Radio Source
G333:6-0-2, Mon. Not. R. astr. Soc., 169, 39P.

(x9) Harmer, C.F.W. and Wynne, C.G., 1976. A Simple Wide-Field Cassegrain Telescope,
Mon. Not. R. astr. Soc., 177, 25P.

(20) Harmer, D.L. and Wynne, C.G., 1976. A Single-Lens, Small-Field, Paraboloid Field
Corrector, Observatory, 96, 239.

(21) Griffin, R.F., Radford, G.A., Harmer, D.L. and Stickland, D.J., 1976. Spectroscopic
Binary Orbits from Photoelectric Radial Velocitiecs—Paper 9: HD 200428/9, Observ-
atory, 96, 153.

(22) Hartley, K.F. and McMullan, D., 1976. An Image Tube for Experimental Electron
Optics, Advances in Electronics and Electron Physics, 40A, 493.

(23) Warren, P.R. and Harvey, G.M., 1976. Photoelectric Observations of Cepheids in the
Galactic Centre Region, Mon. Not. R. astr. Soc., 175, 129.
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(24) *Hunter, A., 1976. Whatever Happened to British Optical Astronomy ?, J. Brit. astr.
Ass., 86, 193,

(25) *Hunter, A., 1976. Into the Fourth Century, Vistas in Astron., 20, 265.

(26) Cousins, A.W.J. and Jones, D.H.P., 1976. Numerical Simulation of Natural Photo-
metric Systems, Mem. R. astr. Soc., 81, 1.

(27) Laurie, P.S., 1976. The Observer’s Life, Vistas in Astron., 20, 187.

(28) McMullan, D. and Powell, J.R., 1976. Residual Gases and the Stability of Photo-
cathodes, Advances in Electronics and Electron Physics, 40A, 427.

(29) McMullan, D., Powell, J.R. and Curtis, N.A., 1976. Progress towards an 8-cm
Electronographic Image Tube, Advances in Electronics and Electron Physics, 40B, 627.

(30) McMullan, D., Wellgate, G.B., Hartley, K.F., Dickson, J. and Bostock, D., 1976.
A Silicon Diode Array Image Tube with Signal Read-out, Advances in Electronics and
Electron Physics, 40B, 777.

(31) Meaburn, J. and McMullan, D., 1976. A High Resolution, Electronographic, Insect-
Eye, Fabry-Perot Spectrograph, I. Design and Performance, Mon. Not. R. astr. Soc.,
177, I1.

(32) Morrison, L.V. and *Ward, C.G., 1975. Collected Observations of the Transits of
Mercury 1677-1973, R. Obs. Bull. No. 181.

(33) Staubert, R., Kendziorra, E., Triimper, J., Reppin, C., Hoffman, J.A., Pounds, K.A.,
Giles, A.B. and Morrison, L.V., 1975. The Crab Nebula : High Energy X-Ray Observa-
tion of a Lunar Occultation, Astrophys. J., 201, L15.

(34) *Muanwong, K., 1975. An Analysis of Proper Motions of Stars in the Region of the
North Galactic Pole Derived by Plate Overlap, D.Phil. Thesis, Univ. of Sussex.

(35) tMurdin, P.G. and Bingham, R.G., 1975. An Experiment on Dome Heat and Seeing
Disk Size, Observatory, 95, 180.

(36) tMurdin, P.G., tPenston, M.V. and Penny, A.J., 1976. Correlated Ha and Continuum
Variability of X Persei A, Mon. Not. R. astr. Soc., 176, 233.

(37) Murray, C.A., 1976. Astrometry at Greenwich and Herstmonceux, Vistas in Astron.,
20, 231.

(38) Murray, C.A., 1976. The Astrometric Reference Frame, Observatory, 96, 90.

(39) Murray, C.A. and Nicholson, W., 1975. The Use of the “GALAXY” Machine at the
Royal Greenwich Observatory, in Image Processing Techniques in Astronomy, Eds.
C.deJager and H.Nieuwenhuijzen, Reidel, Dordrecht, p. 171.

(40) Blackwell, D.E., Ibbetson, P.A., Murray, C.A. and Pratt, N.M., 1976. The Concept of
Limiting Magnitude and the Performance of the Isaac Newton Telescope for Prime
Focus Photography, Astrophys. and Sp. Sci., 43, 469.

(41) *Netzer, H. and {Penston, M.V., 1976. Physical Conditions in Active Nuclei, II.
O 1 A 8446 Fluorescence, Mon. Not. R. astr. Soc., 174, 319.

(42) Pagel, B.E.J. and *Drew, J.E., 1976. On Wavelength Shifts of He I Lines in Rotating
B Stars, Mon. Not. R. astr. Soc., 174, 13P.

(43) *Patchett, B.E. and Wood, R., 1976. The 1974 Type I Supernova in NGC 4414,
Mon. Not. R. astr. Soc., 175, 595.

(44) Penny, A.J., 1976. Electronographic Stellar Photometry, D.Phil. Thesis, Univ. of
Sussex.

(45) tPenston, M.V_, *Allen, D.A. and Lloyd, C., 1976. An Interesting Star in the A Orionis
Association, Observatory, 96, 22.

(46) tPenston, M.V., *Mann, M.F.St.J. and *Ward, M.J., 1976. Emission-Free Photo-
graphic Photometry of Stars in the Orion Nebula Cluster, Mon. Not. R. astr, Soc., 174,
449.

(47) tPenston, M.V., tMurdin, P.G., {Penston, M.J., Bingham, R.G. and Sinclair, J.E.,
1976. Colours and Spectrum of X Persei B, Mon. Not. R. astr. Soc., 176, 237.

(48) Pike, C.D., 1976. The Metal-Rich Globular Cluster NGC 6366, Mon. Not. R. astr. Soc.,
177, 257.

(49) Pike, C.D. and *Meston, C.J., 1976. The Nature of the Variables in M13, Information
Bull. Var. Stars, No. 1177.

(50) Walker, M.F., Pike, C.D. and McGee, J.D., 1976. The Colour-Magnitude Diagram of
NGC 5053, Mon. Not. R. astr. Soc., 175, 525.

(s51) *Powell, A.L.T. and Dyson, K., 1975. Solar Activity and Geomagnetic Storms 1974,
Observatory, 95, 123.
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(52) Blades, J.C. and *Powell, A.L.T., 1976. The Instrumental Profile of the 74-inch
Radcliffe Coudé Spectrograph (48-inch Camera), Mon. Notes astr. Soc. Sth. Afr., 35,
30.

(53) Savage, A., 1976. Identification of Southern Radio Sources, 1., Mon. Not. R. astr. Soc.,
174, 259.

(54) Savage, A., Bolton, J.E. and Wright, A.E., 1976. 1dentification of Southern Radio
Sources, II., Mon. Not. R. astr. Soc., 175, 517.

(55) Sinclair, A.T., 1975. The Tabulation of Monthly Sets of Polynomial Coefficients for
Astronomical Data in “The Star Almanac for Land Surveyors™, Survey Review, 23,
No. 178, 151.

(56) Smith, F.G., 1977. Pulsars, Cambridge University Press, Cambridge.

(57) Smith, H.M., 1974. Report of the President of the Working Group on Time Scales,
Comité Consultatif pour la Définition de la Seconde, 7¢ Session, Bureau International
des Poids et Mesures, p. S33.

(58) Smith, H.M., 1975 (wrongly attributed to R.L.Easton). Time Transfer by Timation
Satellite, in Proc. Second Cagliari International Meeting on Time Determination,
Dissemination and Synchronization, Eds. H.Enslin and E.Proverbio, Italy, p. 87.
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