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1 Deceased

Members of the astronomy group at Canterbury were saddened to learn of the death

of Prof. Frank Bradshaw Wood in Florida on 20 Dec 1997, one day before his 82nd

birthday. He was Mt John University Observatory’s founding father and, through

the Frank Bradshaw and Elizabeth Pepper Wood Fund, also our benefactor. An

obituary will appear elsewhere in Southern Stars.

2 Staff

In January S.T. Barlow joined the technical staff at Mt John.

In April Dr J.D. Pritchard began as a Marsden-funded postdoctoral research

fellow to continue work on eclipsing binary stars in the Magellanic Clouds. In

November he travelled to Copenhagen where he worked at the Institute of Astron-

omy on photometry and spectroscopy, which had been acquired by Dr J.-V. Clausen

and colleagues at ESO. In December he visited Villanova University, Pennsylvania,

where he worked with Dr E.F. Guinan on Mt John and HST observations of the

eccentric system, HV2274.

On June 30 Dr W. Tobin completed his term as Mt John University Observatory

director and was succeded by Prof. J.B. Hearnshaw. Tobin was awarded the Uni-

versity of Otago’s Mechaelis Memorial Medal and prize for astronomy and attended

a ceremony in March at which he presented the Mechaelis prize lecture.

The Mt John superintendent, A.C. Gilmore, was promoted to Technical Officer

at the end of the year, and Dr P.L. Cottrell was promoted to Associate Professor.

Cottrell continued as convenor of the Royal Society of New Zealand Standing Com-

mittee on Astronomical Sciences and initiated discussion on a proposal for access

by New Zealand astronomers to larger telescope facilities. He also continued on

the Carter Observatory Trust Board and attended four board meetings in Welling-
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ton during the year and presented a seminar at Victoria University of Wellington.

As one of three research advisors, he provided some advice to the Auckland Ob-

servatory on their research programme during three visits to Auckland during the

year. On one occasion he gave a talk to the Auckland Astronomical Society entitled

‘What’s happening in the world of large astronomical telescopes’. In March Cottrell

was awarded a travel grant under the NZ/FRG Scientific and Technological Agree-

ment to commence collaborative work with theoretical physicists and chemists at

the Institut für Astronomie und Astrophysik at the Technische Universität Berlin.

Dr M.D. Albrow continued as a New Zealand Foundation for Research, Science

and Technology postdoctoral fellow based in the Department of Physics and Astron-

omy. He was domiciled in Cape Town, South Africa, until June when he returned

to New Zealand. Albrow became an IAU member at the 23rd General Assembly of

the International Astronomical Union in Kyoto, Japan, in August.

In June Dr K.R. Pollard (PhD 1994) took up a New Zealand FRST postdoctoral

fellowship in the Department. She too became a member of the IAU at the 23rd

General Assembly.

Prof. J.B. Hearnshaw continued his study leave from January 2 as an Alexan-

der von Humboldt research fellow at the Astrophysikalisches Institut Potsdam near

Berlin, where he worked on a monograph on astronomical spectrographs while at

AIP until April. He also visited the Copernicus Astronomical Institute in Torun,

Poland, in January, the Institute of Astronomy in Copenhagen in March, and the

Thüringer Landessternwarte in Tautenburg and the Landessternwarte Heidelberg-

Königstuhl, also in March. He presented seminars in Potsdam, in Copenhagen

(twice), and in Tautenburg. In early May he visited the United States Naval Ob-

servatory in Washington D.C., and the Goddard Space Flight Center in Maryland

and then during May and June he concluded his twelve months’ study leave at the

Dominion Astrophysical Observatory in Victoria, B.C., Canada before returning to

New Zealand at the end of June. He presented seminars at the University of Victoria

and at DAO in Victoria, Canada.

Hearnshaw was elected President of IAU Commission 30 (radial velocities) and

Prof. W.J. Baggaley was elected President of Commission 22 (interplanetary dust

and meteors) at the time of the IAU General Assembly in Kyoto, Japan. After the

General Assembly Hearnshaw visited the Solar-Terrestrial Environment Laboratory

of Nagoya University, where he presented a seminar on active-chromosphere stars,

and the Mt Norikura Cosmic-ray Observatory and the Nobeyama Radio Observatory

in Japan. Hearnshaw continued to serve on the IAU Working Group for the World-

wide Development of Astronomy.
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3 Students

S.J. Wheaton commenced research for her MSc thesis in March on the rapidly bright-

ening Sakurai’s object (supervisor Cottrell). Also in March, S.I. Persson began his

MSc research on the H and K lines of β Pictoris, with the support of the Marsden

Fund (supervisor Tobin).

J.D. Pritchard completed his doctoral thesis entitled CCD photometry of eclips-

ing binary stars in the Large and Small Magellanic Clouds in March under the

supervision of Tobin and was awarded the degree. The final months of this work

were supported through a Marsden-funded studentship.

D.J. Pooley commenced his PhD thesis on post AGB stars: abundances, pulsa-

tions and modelling, with Cottrell, Albrow and Pollard as supervisors. This research

will involve spectroscopic, photometric and polarimetric observations of about 20

supergiant stars. Some preparatory work and observing sessions have already been

undertaken and reduction of the data has commenced.

The following students have continued their PhD research during the year: L.C.

Watson (supervisor Hearnshaw) on active-chrmosphere stars with EUV emission, J.

Skuljan (supervisors Hearnshaw and Cottrell) on Eggen’s moving groups of stars, L.

Skuljan (supervisor Cottrell) on RCB stars, I.N. Cummings (supervisor Hearnshaw)

on precise radial velocities of late-type giants and supergiants, O.K.L. Petterson

(supervisors Cottrell and Albrow) on binary Cepheids. The research of J. & L.

Skuljan and of Petterson was supported by the Marsden Fund.

S.I. Barnes completed an MSc research project (MSc part I) on a spectroscopic

and photometric study of SX Phoenicis (supervisor Cottrell). This involved the

acquisition of additional photometry to define maxima and minima in the light curve

and to combine these data with a reanalysis of published data. He also acquired,

reduced and analysed high resolution spectroscopic observations.

4 Visitors

Dr J. Lequeux (Observatoire de Paris) came to the Department on an Erskine Fel-

lowship in March and presented numerous lectures at various levels, including a

series at an advanced level on the Magellanic Clouds. He also worked with Tobin

and Pooley on analysis of Hipparcos data on high-latitude early-type stars.

Other astronomy visitors were Dr D. Stinebring (Oberlin College and ATNF)

and Prof. C. Dainty (Imperial College, London).

Dr D.J. Sullivan (Victoria Univ. Wellington) made three observing visits to Mt

John, in May, July and October, in all cases to carry out high speed photometry on
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the 1-m McLellan telescope as part of the Whole Earth Telescope collaboration.

M.S. Snowden (Sri Lanka) spent 1996 December to 1997 April in the Department

and at Mt John. He made CCD photometric observations of the eclipsing binary

Cox 38 and of suspected γ Doradus-type variables.

Visiting observers from Japan working on the MOA project on the Boller and

Chivens telescope during 1997 included the following: Dr I. Bond (Nagoya Univ.)

in January, Prof. Y. Muraki (Nagoya Univ.) in January and June–July, Dr T.

Nakamura (Kyoto Univ.) in January, T. Yanagisawa (Nagoya Univ.) in January

and June, Dr K. Masuda (Nagoya Univ.) in May and November–December, Dr

Y. Matsubara (Nagoya Univ.) in May and October–November, T. Sumi (Nagoya

Univ.) in June, Miss S. Noda (Nagoya Univ.) in June, Dr F. Abe (Nagoya Univ.)

in July–August, Dr M. Honda (Univ. Tokyo) in August–September and Prof. Y.

Watase (National Lab. for High Energy Physics (KEK) Tsukuba) in September–

October. B.S. Carter (Carter Observ.), Assoc. Prof. P. Yock (Auckland Univ.)

G. Pennycook (Auckland Univ.) L. Pipe (Auckland Univ.) all made several visits

to Mt John as a MOA observers. G.R. Nankivell (Wellington) visited Mt John in

February ansd September in connection with the new optical system for the B&C

telescope and MOA project.

R. Gledhill (Otago Univ.) and T.E. Love (Dunedin) undertook CCD photometry

on the B&C telescope in January and in May respectively.

Ms Jill White, MP, Labour Party spokesperson for research, science and tech-

nology, visited Mt John in August and stayed overnight.

5 Conferences

The RASNZ meeting was in July in Auckland, and was attended by Cottrell, who

gave two presentations on aspects of the research programme at Mt John and a re-

view entitled ‘The solar-stellar connection’. Pritchard attended the RASNZ meeting

and spoke on ‘Apsidal motion in eclipsing binaries’. Persson, Petterson, Wheaton

and Barnes also attended the RASNZ meeting and gave papers on their research

work on respectively β Pictoris, binary Cepheids, Sakurai’s object and SX Phoenicis.

Petterson also gave a talk on extrasolar planets.

Hearnshaw and Cottrell attended the IAU General Assembly in Kyoto, Japan,

in August. Hearnshaw presented invited papers at Joint Discussions 8 (Stellar evo-

lution in real time) and 20 (Astronomy in developing countries), while Cottrell

presented four poster papers at Joint Discussions 8, 14 (First results of Hipparcos

and Tycho) and 24 (Pulsating stars). Cottrell was New Zealand’s principal repre-
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sentative at the business meetings of the General Assembly.

Cottrell and Petterson attended IAU Symposium 189 (Fundamental stellar prop-

erties) in Sydney in January. Cottrell presented an invited review entitled ‘Atmo-

spheric motions and granulation in cool stars - observation and theory’ and two

other poster papers. Petterson presented a poster paper on binary Cepheid stars.

J. Skuljan attended the ESA Hipparcos conference in Venice in May and pre-

sented a paper on his work on Eggen’s moving groups of stars, using Hipparcos

astrometry. His travel was supported by the Wood and Marsden funds.

I.N. Cummings attended the conference ‘A half century of stellar pulsation in-

terpretations: a tribute to Arthur N. Cox’ which was held at Los Alamos, New

Mexico in June. She presented an oral paper on radial-velocity and light variations

of late-type giant and supergiant stars. Her travel was supported by the Wood Fund

and the Young Scientists’ Fund of the Royal Society of New Zealand.

A proposal made by Hearnshaw in 1996 to the IAU for a conference on precise

stellar radial velocities was accepted by the IAU Executive Committee in August

1997. The meeting will be IAU Colloquium 170 in Victoria, BC, Canada in June

1998. Hearnshaw worked as chairman of the Scientific Organizing Committee of

this conference during 1997. He also served on the SOCs for the 9th Rencontres de

Blois conference on planetary systems (Blois, France, May 1997) and for two Joint

Discussions of the IAU General Assembly in Kyoto (JD8 and JD20).

6 Instrumentation and computers

Construction of a focal-plane reducer for the échelle spectrograph was completed

in March-April. With the focal reducer and new Photometrics Series 200 CCD

system, over twice as much spectral coverage is available compared with what was

posible previously; in addition, pixel oversampling is reduced. The optical design

and fabrication were by N.J. Rumsey and G.R. Nankivell (both from Wellington)

respectively. Mechanical work was by G.M. Kershaw and R. Thirkettle. Final

commissioning was by Tobin and Persson.

The Photometrics Series 200 CCD camera, which had been returned to Photo-

metrics in Tucson in October 1996, was received back again in April. Unfortunately

Photometrics was unable to resolve the cryostat vacuum defect with which the sys-

tem was delivered. To overcome this the dewar needs pumping every 3-5 months.

The CCD is now in routine use at Mt John. It comprises a SITe grade A 1024 by

1024 pixel thinned and overcoated chip.

During the year the group acquired six Pentium computers for use both at Mt
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John (2) and in Christchurch (4). Pritchard, with the assistance of A. Richards,

was heavily involved in installing Linux and Linux-based astronomical software on

them.

Hearnshaw, with the assistance of G.R. Nankivell and N.J. Rumsey (Welling-

ton), has commenced working on the design of the proposed new fibre-fed échelle

spectrograph, HeRCULES (High Resolution Canterbury University Large Echelle

Spectrograph). Nankivell and Rumsey visited Canterbury in November to confer

and make Zemax ray-tracing computations. Hearnshaw presented a seminar on

échelle spectrograph design at this time.

7 Other research

This section gives further details, not included above, and highlights of selected

research programmes.

Tobin and Persson have continued their work on CaII absorption in the circum-

stellar disks of β Pictoris and 51 Ophiuchi. Use is being made of the new Series

200 SITe CCD and échelle focal reducer to observe both the H and K lines simul-

taneously. Observations at Mt John are looking at variations in the H and K line

absorptions, caused by comet-like bodies orbiting β Pic and entering our line of

sight. One goal has been to test the suggestion from earlier sequential observations

that the H line can be deeper than the K line, despite its lesser oscillator strength.

Such an observation can be explained as a consequence of stellar rotation under the

falling evaporating bodies scenario for the origin of variable absorptions, but no such

case has been detected unequivocally by Persson.

Petterson, Albrow and Cottrell continued their spectroscopic work on a group

of Cepheid variables, including a number of binary Cepheids with orbital periods

from several hundred to 2000 days. Work with the Sydney University group (on l

Carinae) and the Hubble Space Telescope links (on V636 Scorpii) has continued in

1997.

L. Skuljan and Cottrell have continued work on the RCB star programme. L.

Skuljan has obtained spectroscopic observations of a number of RCB stars as they

have gone into their decline phase. Papers on the declines of S Apodis and RZ

Normae are in preparation. Analysis of the spectra shows the presence of the Na

D chrmospheric emission lines, a common feature of all RCB stars during their

decline, and also of high velocity blue-shifted absorption components (about -200

km/s), monitored in some RCB decline spectra. They will provide some information

about the evolution of material moving away from the star.
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Wheaton has obtained MRS spectroscopic observations of the rapidly brightening

Sakurai’s object throughout the year, and interpreted these in conjunction with

photoelectric service photometry.

J. Skuljan is working on Hipparcos data, distributed in January 1997, allowing

him to compute precise space velocities for all of about 800 stars involved in the

moving group project. Observations of radial velocities were continued with the

fibre-fed échelle spectrograph at Mt John, and an observing run at the Dominion

Astrophysical Observatory was undertaken with Hearnshaw in June-July in order

to obtain radial velocities for the northern stars. The velocity distributions for stars

in the solar neighbourhood has been examined. The existence of younger moving

groups has become apparent, with the velocity dispersions being improved when the

Hipparcos data are used. Using a numerical model of the galactic potential, stellar

orbits have also been computed and some aspects of the evolution of moving groups

have been studied.

Cummings completed her observations of precise radial velocities of late-type

giants and supergiants using the fibre-fed échelle spectrograph on the 1-m McLellan

telescope. She has obtained differential velocities of 13 stars to a precision of 50 m/s

over three years, and analysed these data in conjunction with broad-band service

photometry by Kilmartin and Gilmore. The analysis has been aimed at interpreting

the observations in terms of pulsation, orbital motion, rotation or effects of macro-

turbulence. She discussed this work with Drs J. Guzik, P. Bradley and A.N. Cox at

Los Alamos in June.

Watson and Hearnshaw have continued the spectroscopic and photometric anal-

ysis of active-chromosphere stars which have been detected to have EUV emission

by the ROSAT satellite. One of these stars, HD9770, was found to be a short-period

half-day eclipsing binary. This was analysed with the help of Pritchard using the

Wilson-Devinney code. The work is in collaboration with D.A.H. Buckley at SAAO

and G.E. Bromage (Univ. of Lancaster).

Hearnshaw completed an analysis of magnitude data in Ptolemy’s Almagest and

made a new calibration of these data with photoelectric photometry which demon-

strated that a linear relationship exists between Almagest and Pogson scales. One

Almagest magnitude is equivalent to about 1.36 Pogson magnitudes. Using this cal-

ibration, no evidence was found for secular changes in the brightness of supergiants

(or of any other luminosity classes of star) over the nearly two millennia since the

time of the Almagest. The results were contrary to those of earlier workers.

Hearnshaw spent the first half of 1997 working on a monograph on the historical

development and design theory of astronomical spectrographs, while on study leave

in Germany and Canada.
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8 Miscellaneous

The 1997 year was the first of a triennium in which the Canterbury astronomy group

has benefitted from a grant from the Marsden Fund administered by the Royal So-

ciety of New Zealand for curiosity-driven research. The grant covers five research

projects, namely stellar variability, Cepheid variables, eclipsing binaries, β Pictoris

and moving groups of stars. The Marsden award has transformed the research capa-

bility of the Canterbury astronomy group. More details are given in the WWW site

http://www.phys.canterbury.ac.nz/research/astronomy/marsdenplc.html, including

the year one annual report.

Partly as a result of the Marsden grant, the demand for telescope time on the

1-m McLellan telescope has continued at a high level, with typically 40 per cent

excess demand over the nights available.

In 1997 revised lighting ordinances to protect the darkness of the night sky

around Mt John were incorporated into the proposed Mackenzie District Plan.

Negotiations between the University and the Crown over the future Mt John

lease continued, but were not concluded, in 1997.

9 MOA project

The MOA (Microlensing Observations in Astrophysics) project has continued at Mt

John during 1997. The project involves about 6 scientists in four institutions (includ-

ing University of Canterbury Dept. of Physics and Astronomy) in New Zealand, and

about 2 dozen scientists in six institutions in Japan. Principal investigators in N.Z.

are Assoc. Profs. P. Yock (Auckland), D. Sullivan (Victoria), Dr R. Dodd (Carter)

and Prof. J. Hearnshaw (Canterbury). The New Zealand operations are funded by

a grant from the Marsden Fund to Auckland University. P.M. Kilmartin worked

half-time as an observer at Mt John for the project. Observations have continued

on the B&C telescope at Mt John for approximately two weeks every lunar month.

At the beginning of the year a new secondary mirror and field correcting lenses were

installed on the telescope, enabling a Cassegrain focal ratio of f/6.25 to be realized.

The design was by N.J. Rumsey and fabrication by G.R. Nankivell (Wellington).

The primary goal continues to be CCD photometry of about 1.8 million stars in the

Magellanic Clouds as part of a search for dark matter in the galactic halo. I. Bond,

who was based at Nagoya University for most of the year, has reduced the data and

constructed a database with light curves for all these stars. The MOA group has

also participated in microlensing alerts, for stars in the galactic bulge, issued by the

MACHO group as part of the GMAN collaboration. In addition, MOA has made
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Table 1: Table of Mt John weather, 1992–1997

Year Photometric Partly photom. Spectroscopic Unusable

1992 73 20% 47 13% 80 22% 166 45%

1993 63 17% 61 17% 75 21% 166 45%

1994 66 18% 59 16% 95 26% 145 40%

1995 73 20% 61 17% 105 28% 126 35%

1996 72 20% 77 21% 104 28% 113 31%

1997 79 22% 84 23% 86 24% 116 32%

Table 2: Table of usable nights distribution

Month Phot. nights Part phot. nights Phot. hours Per cent phot.

Jan 5 4 35 19

Feb 7 7 69 32

Mar 8 8 91 31

Apr 5 13 94 30

May 7 6 106 28

Jun 12 6 180 46

Jul 6 8 113 29

Aug 9 4 127 36

Sep 5 11 110 37

Oct 6 7 71 27

Nov 2 10 43 22

Dec 7 3 56 36

Total 79 87 1095 32

deep imaging observations of the edge on spiral galaxy IC 5249 and detected a faint

luminous halo as part of this object. A new 3-chip 24-million-pixel CCD camera has

been developed at the National Astronomical Observatory in Tokyo for the MOA

project, and will come into service at Mt John in early 1998.

10 Weather at Mt John

In 1997 there were 79 fully photometric nights (22%), 84 partly photometric nights

(23%), 86 spectroscopic nights (24%) and 116 unusable nights (32%). These figures

are compared with those of recent years in Table 1. The distribution of usable nights

throughout the year is shown in Table 2.
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