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DEADLINE for the Vernal Equinox issue will be MARCH 14, 1988 . 

Editorial 

Three readers were kind enough to write t o me about the content 
and/or format of Cassiopeia, in response to my last editorial. Two 
indicated that they felt the inclusion of reports and minutes to be 
useful, despite the space they take up, and one also remarked that their 
publication was important to demonstrate the openness of the Board's 
deliberations to all members of the Society. The third suggested a 
change in format which would make Cassiopeia easier to read by avoiding 
90· changes of orientation, but which at least for now I have, 
obviously, not adopted. Nevertheless, I am grateful to those people for 
their suggestions, and would welcome more. 

It is also gratifying to see the response to my reminder about 
reports of activities. This issue contains several, all of which I 
found very interesting indeed. Again I would welcome more. 

This issue also contains three reports from Don Horton, Jim Hesser 
and John ::utchings about the exciting possibilities of obtaining 
astronomical observations from space in the next several years. All 
three would, I am sure, welcome enquiries, especially from those 
interested in getting involved in these developments. 

Finally, the preprint list in this issue is the first of this 
series to be transmitted to me by electronic mail. I would like to 
encourage all future contributors who can do so to use this method of 
sending me their material. Not only does it give considerable extra 
time to meet deadlines for the material to reach me, it also allows 
minor editing to be done easily, and permits direct access to a laser 
printer. This gives good-quality originals for reproductions and should 
ultimately permit the appearance of Cassiopeia to be improved. 

Best wishes to all for Christmas and 1988. 

Colin Scarfe 
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SECRETARY'S REPORT 

The Canadian Astronomical Society Board meeting which was held at the 
University of Toronto on November 27 saw few major decisions taken, but there 
was wide rang ing discussion on two matters that may affect the hO\, and what of 
astronomical research in this country f or many years to come. Basically we 
appear to be in a period of hiatus : the major fac i lities proposals of the last 
few years are behind us, e ac h one having died despite considerable support 
within t he astronomical community . On the horizon are many promising ideas for 
new projects, as everyone who attended the forum on the future of Canadian 
astronomy held at the l ast Annual Meeting is aware , but the feasibility of 
each of these projects is not yet clearly demonstr ated, nor has any been 
given a clear recommendation by the appropria t e CASCA committee. It has 
always been the modus operandi that any proposa l seeking the backing of CASCA 
would first be submitted to the appropriate committee , which would them bring 
its recommendations forward t o the Board and t o the membership at annual 
meetings . To this extent we have functioned fai rly effectively in the past . 
But as was spelled out very clearly at the June Forum in Vancouver, in order to 
approach the realities of l imited budgets within t he funding councils, there is 
another vita l step that must be completed: to prioritize the var i ous proposals 
in a ranked l ist relative to each other . So the first major issue discussed at 
the November 27 meeting was how CASCA can prepare such rankings in a fair and 
effective manner. It is a fair certainty t his issue will arise again and be 
dealt with at the next annual meeting. While there is no unique formula to be 
followed, any project seeking the highest s upport of the Society should be 
widely discussed prior t o and during the annual meeting, so that its strengths 
and weaknesses can be made more apparent. 

The second maj or question is a c l osel y related one: once CASCA has 
decided which project or projects are worthy of its highest support, how can 
they be e ffectively brought to the attention of the funding councils and 
government in a manner that will ensure they will receive due consideration? 
It is not apparent that due consideration has always been given in the past, 
because the NRC, for example, which has the legislat ive mandate to operate 
nationa l facilities, has been strongly driven in recent years to emphasize 
mission- oriented resear ch at the expense of basic research. One proposal 
to ci rcumvent this problem is to establis h a committee of experts called the 
National Facilities Board whic h would recommend priorities for facilities 
in the physical sciences. This Board would not itsel f operate anything , 
but would contain sufficie nt broad-ba sed expertise that its recommendations 
t o NRC and NSERC would be difficult to ignore. NSERC and NRC have both 
requested CASCA's advi ce on the possible establishment of a National 
Facilities Board, so Ernest Seaquist is pr e paring a l etter to members outlining 
the proposal and its perceived ramifications, with the request that membership 
reaction be forwarded t o him. His letter will be mailed to a ll members 
before the new year (along with the 1988 Membershi p Directory which will 
be mailed at the same time), and responses to him are requested by January 15. 

In other matters, CASCA has allocated $1000 f or the coming year for the 
binding of donated journal collections, which will be shipped overseas to 
universities in developing countries by CODE, the Canadian Organization for 
Development through Education. CODE, which is heavily supported by the federal 
government, will pay the actual shipping costs f or such journal collections . 
This program has been made possible in large part by a donation of $500 to 
CASCA by a member who wishes to remain anonymous . 

I am very pleased to announce that the winner o f t he C.S. Beals Award for 
1988 is Dr . Sidney van den Bergh. This award is the Society's mos t prestigious, 
and this year it wil l be marked by the first time by a Beals Lecture, to be 
given at the 1988 Annual Meeting at Trent University. Incidentally, Peter 
Dawson , who is the Local Organizer for t hat meeting , has put together a very 
attractive program and accommodation package that you wil l be hearing more about 
in the comi ng months. We can l ook forward to -something completel y different' 
when we gather on t he banks of t he Otonabee next May 29 t o June 1. 

I would also like to we l come the newest me mbe rs to t he Society , who are 
Te rrance Gaetz ( U.W. O. ), Hugo Martel (Cornell) a nd Chandra Vanajakshi 
(NASA-Ames) as ord inary me mbe r s, Jean - Pierre Arcor agi (Max-Plank Institute, 
Garchi ng), Geof f Edwards ( Lava l ) and Ke vin Volk (NASA- Ames ), transferri ng to 
ordinary membershi p, Dori s Daou (Montreal), Michael Fieldus (Toronto), Leopoldo 
I n fante (lJVic), La ura Markle (UVic) a nd Thomas Nagel (U.W.O.) as student 
members, and Springer- Verlag New York Inc. as corporate member. 

Chris Aikman 
CASCA Secretary 

THE PLASKETT MEDAL 

CASCA and the RASC have established an award entitled THE PLASKETT MEDAL , 
in recognition o f the pivotal role playe d by John Stanley Plas kett in the 
establishment of astrophysical research in Canada. The award, consisting of a 
gold medal , is to be made annually t o the graduate from a Canadian university 
who is judged to have submi tted t he most outstanding Doctoral Thes is in 
as tronomy or astrophysics in the preceding two calendar years. 

The first award will be considered in 1988 . Candidates should be nominated 
by the heads o f astronomy/ physics departments from among the graduates of their 
respective universities. The department head should s ubmit a letter of 
recommendation and four c opies of the nominee 's thes is to the Awards 
Committee, prior to 15 January 1988. 

P.G . Martin, Chairman, CASCA Awards Committee 
c/o CITA , University of Toronto 
McLennan Physical Laboratories 
60 St. George St . 
Toronto , Ontario M5S lAl 

POSTDOCTORAL POSITION VACANCY 

An Astronomy postdoctoral position is expected to be available from 
July 1 or September 1. 1988. contingent on the availability of funds. 
The appointment is for one year. possibly renewable. The successful 
candidate will be involved with development of synthetic light curve and 
radial velocity code for the Cyber 205 Supercomputer. with helping to 
develop instrumentation and software for the 40-cm optical and 1.5-m 
infrared telescopes of the Rothney Astrophysical Observatory. and with 
data processing and analysis. 

Applicants should direct enquiries or send their application. 
curriculum vitae. and at least two letters of reference to: 

lJr. E. F. ~1ilone 

Department of Physics 
The University of Calgary 
Calgary, Alber ta, Canada 
T2N IN4 

(403) 220-5412 or 220-6338 



POSITIONS OPEN 

UNIVERSITE DE MONTREAL - DEPARTEMENT DE PHYSIQUE 

ASTRONOMER/ASTROPHYSICIST 
Temporary Faculty Position 

OFFRES D'EMPLOI 

The Physics Department of the Universite de Montreal invites applications for a 
temporary faculty pOSition from candidates with research and teaching experience in 
astronomy or astrophysics. The initial appointment will be for a one year period, 
commencing on or about June 1, 1988, and is renewable for a maximum tenure of four 
years. Applicants should have at least two years of professional experience after 
the completion of their Ph.D. degrees. The level of appointment and the remuneration 
will be in accord with the qualifications of the successful candidate. 

Le groupe Astronomie/Astrophysique du departement de physique compte neuf 
professeurs, trois chercheurs-boursiers universitaires, ainsi que des attaches de 
recherches et stagiaires post-doctoraux. Les principaux domaines d'activite sont 
l'astrophysique stellaire, la structure et la dynamique galactique et la cosmologie 
d'observation. Des moyens de calcul et d'analyse des donnees importants et un acces 
privilegie au telescope Canada-France-Hawaii et au telescope de l,6-m de 
l'Observatoire du mont Megantic sont disponibles. 

Applications should be sent to Professor Rene Racine, Physics Department, 
Universite de Montreal, P.O. Box 6128, Station 'A', Montreal H3C 3J7, before 31 March 

1988. 
En conformite avec les reglements d'Immigration Canada, la priorite sera 

accordee aux citoyen(ne)s canadien(ne)s et aux resident(e)s permanent(e)s du Canada. 

OBSERVATOIRE ASTRONOMIQUE DU MONT MEGANTIC 
UNIVERSITE DE MONTREAL - UNIVERSITE LAVAL 

ASTRONOME-INGENIEUR/CHERCHEUR 

L'Observatoire astronomique du mont Megantic, administre conjointement par 
l'Universite de Montreal et l'Universite Laval, sollicite des candidatures de 
personnes competentes pour veiller a l'infrastructure scientifique et technique de 
l'observatoire, et pour mener des travaux de recherche personnelle en astronomie. 
Une excellence connaissance de l'instrumentation et des techniques astronomiques, du 
materiel et du logiciel informatique, et des entretiens et reglages requis par un 
telescope de l,6-m est necessaire. Sous la direction du directeur de l'observatoire, 
l'astronome-ingenieur supervise les travaux de deux techniciens d'observation et peut 
faire appel aux services techniques du departement de physique et de l'universite. 
Son lieu usuel de travail est le departement de physique de l'Universite de Montreal; 
il est appel e a de frequents sejours a l'observatoire situe a trois heures de 
route du campus. 11 consacre environ la moitie de son temps a l'intendance de 
l'observatoire. 11 jouit aussi du statut de chercheur universitaire a demi-temps, 
l'habilitant a faire ses propres demandes de subventions, a poursuivre ses 
recherches, a encadrer des etudiants gradues et a enseigner aux trois cycles 
universitaires. Les candidats doivent detenir un Ph.D. en sciences physiques et 
posseder une experience de la recherche en astronomie. 

Les dossiers de candidatures, incluant les noms de trois repondants, doivent 
~tre adresses au Directeur, Observatoire astronomique du mont Megantic, Departement 
de physique, Universite de Montreal, B.P. 6128, Succ. "A", Montreal, Canada H3C 3J7, 
et doivent etre recus avant le ler mars 1988. L'entree en fonction pourrait se faire 
des la mi-avril 1988. Selon les reglements d'Immigration Canada, la priorite sera 
accordee aux citoyens canadiens et aux residents permanents du Canada. 
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REPORT ON THE 29TH MEETING OF THE ASSOCIATE COMMITTEE ON 
ASTRONOMY AND THE CANADIAN NATIONAL COMMITTEE TO THE IAU 

The 29th meeting of the ACA & CNC/IAU took place in Vancouver, 
on 20th June, 19B7, directly following the joint CASCA/AAS 
meeting. The meetings consist of two parts, first it wears its 
CNC/IAU hat, and then it becomes the ACA. 

1. Meeting of the CNC/IAU 

Journals for Third-World Countries 

A suggestion has been made that surplus astronomical 
journals could be collected and made available to institutions in 
third-world countries, where they are not usually available. 
Following the 2Bth meeting, an advertisement seeking surplus 
material was published in Cassiopeia. A small return was 
obtained. Alan Batten is researching possible destinations for 
the material and Dieter Bruckner of the U. of T. is researching 
the procedures that must be followed to operate such a service. 
It is hoped that CASCA will assume the main responsibility for this 
project, in particular the cost of binding the journals. 

IAU Membe~'ship Report 

John Percy has been looking at two major aspects of the IAU 
membership in Canada, firstly the conditions for membership, and 
secondly making sure that all Canadian astronomers who might be 
qualified and interested in becoming members do have the 
opportunity to do so. A survey of the CNC members showed a 
general feeling that the conditions for membership should be 
interpreted with more flexibility, but also that feelings on the 
matter were not strong. Accordingly, for the time being, the formal 
guidelines for membership will be left as they are. 

A sub-committee was formed to collect and coordinate 
nominations for IAU membership. It comprises Jim Hesser 
(Chairman), Rene Racine and George Mitchell. 

Travel Grants for IAU Meetings 

Young IAU members who want to attend IAU Meetings but who 
don't have the money may be eligible to apply for financial 
support. As yet the procedures are not completely ironed out but 
the system exists. 

New Canadian Representative for Commission 46 

John Percy has recently resigned from this position . 
Richard Bochonko was nominated as his replacement . 

Space Junk 

The recent French proposal to celebrate the centennial of 
the Eiffel Tower by putting a ring of highly reflective 
objects into orbit has focussed attention on the irresponsible 
placing into orbit of bodies liable to degrade ground-based 
astronomy or damage (or destroy) by collision, valuable 
satellites such as the Hubble Space Telescope. The testing of 
anti-satellite weapons and "Star Wars" devices will increase the 
quantity of uncatalogued fragments in orbit. In addition there is 
now the prospect of orbiting dead relatives in highly-reflective 
containers. 



The committee expressed strongly its feelings on such space 
pollution, and stated the need for an international agreement to 
control the uses of space in the same way as the radio spectrum 
is managed. Canada could take an initiative on this i ssue; 
appropriate suggestions were sent to the Bureau of International 
Relations. 

2. Meeting of the ACA 

Space Astronomy Data Centre 

Andy Woodsworth outlined for the committee the present state 
and future prospects of the Canadian Space Data Centre. There was 
general concern in the IAU about the level of support being given 
the centre. The ACA feels most strongly that this project should 
go ahead with adequate funding. A motion to this effect received 
unanimous support and has been passed to the NRC and HIA . 

Space Astronomy 

The ACA expressed dismay at the very small fraction of 
Canada's allocation to space activities that is dedicated to 
space science. An appropriate letter , based upon the brief 
submitted by the Space Astronomy Sub-committee to the House of 
Commons Standing Committee on Research, Science and Technology on 
13th April 1987, has been sent to NRC, to HIA, to the Space Division, 
and to the Interdepartmental Committee on Space. The letter also 
expressed the view of the ACA that the space science effort should 
include theorists to participate in the design of the experiments 
and in the interpretation of the results. 

QUASAT 

Canadian participation in the QUASAT project was discussed 
extensively. Plans for allocation of observing time, and for 
participation in technical developments are not yet clear, but 
should be consistent with the Canadian investment in the project, 
which is expected to be in the range $10-20 million . Ernie 
Seaquist will be looking into these issues. Scientific and 
technical questions should be addressed to Tom Legg of the HIA. 

Radio Astronomy 

The main thrust of the report from the RadiO-Astronomy Sub
Committee was on the need for adequately supporting our new 
astronomical projects such as the James Clerk Maxwell Telescope, 
and not to spread resources too thinly by trying to do too much. 
The desirability for establishing the expertise in HIA for the 
development of rece ivers for the JCMT was also emphasized. 

CFHT 

Bill Harris outlined for the committee the mechanics of 
the Canadian Time Allocation Committee for the CFHT. The ACA 
discussed the need for a CTAC whose form was truly representative 
of the needs of the Canadian astronomical community, and which 
has a continuity over the life-times of typical projects . 
Balancing this need against the desirability of saving money and 
not making the committee unwieldy , a membership of 4 persons was 
thought appropriate . 
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The ACA suggested that members of CTAC should be selected by 
the Director of the HIA, from a list of nominees submitted by the 
Optical/IR Sub-Committee of the HIA. 

A list of 6 nominees for the Scientific Advisory Council 
(SAC) was then formed, from which NRC will select 2. 

It was felt that the current method of support for travel to 
observe at the CFHT by a block grant to HIA from NSERC should be 
continued. 

The High Resolution Telescope 

Rene Racine made a presentation to the ACA on the need for a 
High Resolution Telescope. The committee passed a motion of 
support for the project which has been passed to NRC. 

Computing Facilities 

The main priority in this area is to work towards a nation
wide digital communications network to facilitate the rapid 
movement of programs and data. 

The Function of the ACA 

The 28th meeting saw the start of an extensive discussion of 
the role of the ACA vis-a-vis the functions of CASCA. It was felt 
that the ACA has a special role as an advisor for NRC, providing 
an official feedback path to NRC from the Canadian Astronomical 
Community. It works mainly with the Director of the HIA, but also 
provides policy-related feedback to the upper management of NRC. 
An editorial Board (Dick Henriksen (Chairman), Jim Hesser, and 
Sun Kwok) was formed and charged with producing a document outlining 
a desirable policy for Canadian astronomy, in a form suitable for 
submission to the Council of NRC. 

Canadian Astronomical Facilities 

Bryan Andrew was invited to address the ACA regarding a recent 
proposal to set up a Board for National Facilities for Science, which, 
on the basis of advice from appropriate committees, would advise both 
NRC and NSERC on the matter of supporting Canadian facilities in science. 
The ACA wished to receive more detailed information on the operation 
of the proposed Board before offering an opinion on the desirability 
of having it. 

The next ACA meeting will be at Trent University, Peterborough, 
Ontario , on 2nd June 1988. 

Ken Tapping (Secretary) 
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CITA Workshop 

Dynamics of Dense Stellar Systems 

The Canadian Institute for Theoretical Astrophysics is holding a tw<>-day 
workshop on the subject, "Dynamics of Dense Stellar Systems" in Toronto on 
May 27 and 28 (Friday and Saturday). Our aim is to bring together people working in 
two closely related, but previously not strongly interacting, fields: dynamics of galactic 
nuclei, and dynamics of globular clusters. Exciting developments have taken place in 
both fields during the last year or two. On the observational side, we now have strong 
evidence for massive black holes at the centers of at least two nearby galaxies, and 
photometry of several globular clusters seems to suggest that core collapse has taken 
place in these systems. On the theoretical side, quite a bit of work is being done on the 
dynamics of core collapse, post-collapse evolution, and relativistic star clusters. Since 
the physics of galactic nuclei and globular cluster cores are very similar in many respects, 
it seems natural to treat both in a single workshop. 

A tentative list of topics is: 

• Evidence for central black holes in galactic nuclei 

• High-resolution observations of galactic nuclei and globular cluster cores 

• Theory of core collapse and post-collapse evolution 

• Stability of collisional and collisionless systems 

• Role of stellar encounters and binary formation 

• Evolution of relativistic star clusters 

Gas dynamical topics, including emission mechanisms of AGN's, Seyferts and quasars, 
will not be covered at this workshop. 

We are planning no more than 3-4 short invited reviews, followed by as many 
presentations of new results as time permits. We hope that at least some of the workshop 
participants will be able to stay over at CITA for a few days on either side of the meeting 
to further enhance the interaction. 

There will be a $20.00 Cdn. ($15.00 U.S.) fee to cover the cost of two box lunches. 
CITA will reserve a block of rooms at a convenient hotel, and we can probably arrange 
cheap (and austere) housing at one of the nearby colleges, but booking will be left up to 
the individual. It is likely that the proceedings will be published; if so, all speakers will 
be asked to provide a (short) camera-ready version of their talk. 

Please return the sheet attached at the back of this issue to David Merritt at CIT A 
if you are interested in attending. 
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THE EXTRAGALACTIC DISTANCE SCALE 

University of Victoria, June 29 - July 1, 1988 

This topic is the theme of the scientific symposium of the lOOth meeting of the Astronomical 
Society of the Pacific, which is being held jointly with the Royal Astronomical Society of Canada, 
under cosponsorship by the Dominion Astrophysical Observatory (DAO), the University of 
Victoria and the Canadian Institute for Theoretical Astrophysics (CITA). The meeting also 
celebrates DAO's 70th anniversary. Attendance is not restricted to members of the two Societies. 
The conference proceedings will be a volume in the new Publication3 of the AJtronomical 
Society of the Pacific Supplement Serie3; Sidney van den Bergh chairs the Scientific Organizing 
Committee. Topics and speakers who have accepted invitations include: 

HISTORICAL OVERVIEW: 

G. de Vaucouleurs (Texas). 

LOCAL GROUP GALAXIES: 

M.W. Feast (SAAO), W.L. Freedman (MWLCO), C.J. Pritchet (Univ. Victoria), 
G.H. Jacoby (NOAO/KPNO), H.C. Ford (STScI)/Univ. Wisconsin), 
J .R Mould (Caltech). 

CALIBRATION OF STANDARD CANDLES: 

A.R Walker (NOAO/CTIO), J.G. Cohen (Caltech), B. Tully (Univ. Hawaii), 
D. Vanden Berg (Univ. Victoria), J . Melnick (ESO/Univ. Chile), 
RM. Humphreys (Univ. Minnesota), D.R Branch (Univ. Oklahoma), 
D.G. Monet (USNO) 

THE VIRGO CLUSTER: 

W.E. Harris (McMaster Univ.), S. van den Bergh (NRC/DAO), 
J.P. Huchra (CFA), G.A. Tammann (Univ. Basel) . 

DEVIATIONS FROM A SMOOTH HUBBLE FLOW: 

D. Lynden-Bell (Cambridge Univ.), S.G. Djorgovski (Caltech), 
J.E. Gunn (Princeton Univ.). 

In addition to the symposium, there will be poster sessions; oral contributed papers on other 
topics in the parallel RASC/ ASP /WAA sessions (June 29 -July 2); a session on the history of 
astronomy; a weekend workshop on teaching astronomy to grades 3-12 (June 25-26); public 
lectures, including the 1988 H.S. Hogg Lecturer of CASCA and the RASC, Prof. H. Reeves 
(Institut d'Astrophysique, Paris); astronomical exhibits; tours and a variety of social events. 

CITA is providing a grant to encourage graduate student participation; interested 
individuals may contact Prof. C.J. Pritchet at the University of Victoria. 

ABSTRACT DEADLINE: May 2. To receive abstract and registration forms, etc. contact 
Ms. Mary Ransberry, Conference Services, University of Victoria, P.O. Box 1700, VICTORIA, 
B.C. V8W 2Y2; RASC@UVVM.BITNET; FAX (604) 721-8653; telephone (604) 721-8465. 
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OPPORTUNITIES FOR SPACE ASTRONOMY MISSIONS 

Donald C. Morton 
Director 

Herzberg Institute of Astrophysics 
National Research Council Canada 

Canadian physicists have established an outstanding reputation in the study 
of the earth's magnetosphere and the effects the sun has on it. Canadian 
astronomers have been guest investigators on the space facilities of other 
countries and will have access to space telescope archives through the Data 
Centre being established at DAO. However, except for some participation on Space 
Telescope instrument teams, Canadians have not had much direct involvement in 
space astronomy missions. Now, several opportunities are appearing that could 
give Canada a larger role in observations from space. 

Jim Hesser, as Chairman of the Joint Subcommittee on Space Astronomy*, has 
been following the possibilities for astronomical payloads on the Space Station, 
which Canada is expected to participate in. There remain many unce rtainties, 
including the schedule, the cost of payloads on a manned facility, and the amount 
of contamination of the environment. Nevertheless, there may be ways for 
astronomers to participate in Space Station payloads as Jim outlines in an 
accompanying note. 

More recently, Russian space scientists have invited Canada to conside r 
joining them in a wide range of projects. John Hutchings , who was part of a 
Canadian delegation that visited Moscow i n October, has outlined some of the 
possibilities in another attached note. 

At the same time we are actively pursuing some specific options with the 
European Space Agency. ESA currently is studying five medium cos t missions, 
including two in which both Canadian and Australia are participating . One 
project is the Lyman satellite for far ultraviolet spectroscopy, and the other is 
the Quasat radio antenna for interferometry. HIA astronomers John Hutchings and 
Tom Legg are the Canadian leaders in these two projects. 

The primary goal of the Lyman spectroscopic satellite will be wavelengths 
from 910 to 1250 A, with reflectivities chosen to optimise the range below 1150 A 
that will not be accessible with the Space Telescope. With a resolution of 10 
km/s or better, this instrument will be able to study many important interstellar 
absorption lines including H2 , HD, D I, 0 VI and S VI in the interstellar gas, 
and in external galaxies. It will be possible to look for variations of D I/H 
and hence whether we can use this ratio to determine whethe r the universe is 
closed. These wavelengths also provide much basic information about the winds 
from hot stars and the chromospheres of cool ones. Spectroscopy should be 
possible on hot objects as faint as visual magnitude 16. Thus the telescope will 
be able to study numerous QSO's, providing information on the Lyman forest a t low 
redshifts, and the lines of He I and II at high redshift. In addition, Lyman is 
likely to include lower resolution spectrographs for wavelengths 100 to 300 A and 
1200 to 2000 A. 

* This is a joint subcommittee of CASCA and the NRC Associate Committees on 
Astronomy and Space Science. 
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Quasat will carry a 14 m dish and receivers for 22, 5, 1.6 and 0.327 GHz in 
earth orbits out to 42 000 km. Interferometric observations in conjunction with 
large antennae on the ground will provide resolutions as small as 60 
microarcseconds. Thus, it will be possible to study the cores of the nearer 
active galaxies, close to their expected accretion discs. H20 and OH masers will 
be accessible at 22 and 1.6 GHz respectively. It should be possible to obtain 
independent estimates of distances to nearby galaxies using statistical 
parallaxes of H20 masers. 

There is a good possibility that ESA will pick one of these projects for 
flight, but probably not both. However, NASA, which is now reviewing its backlog 
of Explorer proposals, might launch the other. Until the selections are made, 
HIA, with the support of NRC's Space Division, will continue to participate in 
the ESA s tudies. After the choi ces are made, probably befo re the end of 1988, 
Canada will be in a position to seek appropriate bilateral agreements. Before 
doing so, NRC will consult with the astronomical community. Astronomy will be in 
competition with other space sciences for funds from the Space Division of NRC. 
It is likely that participating in one of the major projects at the 10% level 
will take most of the available funds. If it were possible t o obtain a larger 
share for astronomy, we would want to consider the desirability of adding some 
small projects for the Space Station or Russian missions versus increasing the 
share in Lyman or Quasat. 
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CANADIAN PARTICIPATION IN USSR SPACE ASTRONOMY 

On October 26-29 I visited various space program institutions in the USSR as a mem
ber of a team of 5 Canadians representing different science interests. At the invitation of 
the USSR, we were looking for possible collaborative projects in space research. The USSR 
presently has a vigorous and well-funded space program and has set up collaborations with 
many countries in Western Europe, and elsewhere. In astronomy, there are several projects 
of considerable interest and scope, which will be active for the rest of the century. The 
USSR scientists are eager to do the best science possible, and are enlisting the experience 
and technology of other countries (including Canada) very openly. 

Our discussions revealed several projects in which they would like specific minor con
tributions from Canada. It also indicated ways for Canadian scientists to integrate their 
ideas into the USSR space program. Those mutual interests were noted in a formal state
ment signed by both sides. It is intended that a follow-up meeting be held in spring 1988 
to define and begin specific collaborations. It is therefore important to assess Canadian 
astronomy interests, expertise and motivation, as well as budgetary limitations, in this 
time. 

Below are listed the projects of interest to both sides, as identified in our initial 
discussions. 

1) Radioastron. This is an orbiting VLBI project, similar to QUASAT. It has two an
tennae with baselines extending beyond the moon. Soviet scientists are interested in 
Canadian help with a 22 GHz preamplifier, frequency standards and ground stations. 

2) &fu;tll. This is a (second) cosmic background survey, at 5 wavelengths and with 
considerably more sensitivity than COBE. Soviet scientists are looking for help in 
developing a 3 m mirror antenna and data processing methods. 

3) Aelita. This is a = wavelength cooled telescope, with high sensitivity. Help is sought 
with telescope optics and submillimeter local oscillators. 

4) Soektrum-X/gamma. This is set of two spacecraft (high and low orbit) with a variety 
of x- and "(-ray telescopes and detectors. There is considerable international involve
ment already, but room (if proposed very soon) for focal plane instrumentation. 

5) We may be able to fly purely Canadian science payloads either as strap-ons to some 
of the above, or as separate free-flyers. Ideas here are a UV wide field imager, a stellar 
photo-seismometer, or a UV /optical monitor of small and point sources. If we share 
science with USSR astronomers, the launch is free; if we keep it to ourselves launch 
fees are US $104 per kg. 
The Soviet program also includes two X-ray payloads to be launched in 1988 and 

ambitious planetary programs for asteroids, comets, Mars, Phobos, Jupiter, and Titan. 
Scientific collaborations on any of the USSR missions are welcomed on the basis of personal 
contact with the relevant PIs. 

I later held an informative discussion with B. Taylor at ESTEC on participation 
in Soviet X-ray missions. He described to me the payload for the high orbit Spektrum X 
satellite, which seems very promising for science. Western participants are negotiating their 

14 

own ground station for their instruments, which are essentially self-contained. A possible 
Canadian participation may be our optical/UV monitor for the X-ray observations, and 
this will be mentioned at the next consortium meeting. The same possibility holds (at a 
later date) for the ESA XMM (large X-ray payload) mission. Taylor will keep me informed 
on these possibilities. 

We now need people to make any of these possibilities a reality. Jim Hesser (Joint 
Subcommittee for Space Astronomy Chair) and I are looking for expressions of inter
est, suggestions, and volunteers to choose among and follow up on these opportunities. 
Canada's particiation in space astronomy depends on our forming viable science teams 
to work on such projects, and any of those listed above should allow real participation 
at levels well within our expertise Please discuss such ideas soon, and don't hesitate to 
contact either of us to express interest or for more information. We need to respond to 
the USSR invitations within the next few months. 

J.B.Hutchings 
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Space Station Opportunities? 

The best avai lable information suggests that ESA, Japan and Canada will sign Memoranda of 
Understanding by the New Year with NASA to build the Space Station. Canada's robotics contribution 
to the Station infrastructure will dominate our space budget for a decade and, on that basis alone, it could 
be argued that it behooves Canadian scientists, including astronomers, to investigate how we can benefit 
scientifically. Canada is expected to have a unique arrangement guaranteeing access to approximately 3% 
of all Space Station resources-power, telemetry, pressurized volume, attached payload space, etc.-in 
return for our infrastructure contribution; we can use or barter these resources as we see fit. To that 
end, about two years ago, the Space Division of NRC empaneled a group of university and government 
scientists to study the scientific potential of Space Station for Canada; I represent astronomy on that 
panel, which is chaired by Ralph Nicholls. 

It has been clear for some time that Space Station will not be a good site for the "Great 
Observatories" (HST, AXAF, SIRTF). Its potential for smaller, special purpose or proof-of· concept 
astronomical missions appears sufficiently promising that further studies are justified. During the past 
few months NASA has established a committee with international participation (again, the undersigned 
from our side!) under the chairmanship of George Rkker (MIT) to examine the scientific potential of small 
payloads attached to the Space Station. "Small" in this sense is meant to convey a lack of significant 
cost, size or operations impact on the Station. Quantitative definitions of these parameters are still 
being debated, but figures such as ~100 kg/experiment, ~1 m3 , ~10 kbits/s/experiment, -3 month 
exposure on -6-month flight centres are suggested as guidelines. From meetings I have attended it is 
clear that several classes of astrophysics experiments may be suitable for deployment upon the wobbly 
and probably unclean Station. X- and 1-ray survey instruments, monitors suitable for studying the long. 
term photometric and spectroscopic properties of brighter stars and galaxies, solar imaging, experimen ts 
in optical interferometry, etc. all look promising. On the other hand, infrared work probably cannot be 
done because of the expected contamination environment, which may also rule out far-u v optical systems. 

"Small or Quick is Beautiful" is the guiding philosophy, in hopes that graduate students may be 
able to do research projects in the mid·1990s on the Space Station . Some experienced people feel that 
it may be possible to put gear capable of impressive astronomy onto the Station for costs of order a few 
million dollars. Since we've all heard such bold statements before, there is genuine cause for skepticism, 
but deployment of a refurbished rocket or balloon payload could easily cost less than this, according to 
foreign experience with the USSR's Kvant/Mir. 

NASA officials are suggesting that an Announcement of Opportunity open to the international 
community may be issued for astronomy payloads during calendar 1988. As Don Morton points out in 
the conclusion of his remarks elsewhere in this issue, there are important strategic concerns regarding 
the best use of limited Canadian space science resources. Our Space Station colleagues know that at 
present we are putting most of our effort behind possible involvement with ESA in Lyman or Quasat, but 
those projects are not assured and we want to explore reasonable options that may lead to opportunities 
to develop Canadian space astronomy. There are many levels at which Canadian scientists, particularly 
bright young ones, can become involved in preparing for such astronomy opportunities that may ari se 
from the Government's participation in Space Station, including forming Canadian teams to propose 
ideas, and/or seeking out colleagues in the US, Europe or Japan who are, or will be, working on such 
plans. The simpler and cheaper and cleverer the ideas are, the better! But, as John Hutchings stresses 
in his report of possible opportunities with the Soviet Union, it is essential that a wider group of people 
start getting involved. 

James E. lIesser, Chairman 
Joint Subcommittee on Space Astronomy 
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EXPANSION OF TH E SYNTHESIS TELESCOPE AT ORAD 

The ORAD Sy nth esis Teles cope has been operated as a National 
Facility since 1982 . Its wide field of view (2 ° at 1420 MHz and 7° at 
408 MHz) and good angular resolution (1 and 3.5 arcmin at the two 
frequencies), combined with its HI spectral-line capability, make it a 
unique telescope for the study of the interstellar medium. The users 
of the telescope, from Canada and other cou ntries, have employed it to 
study HII regions, supernova remnants and HI in ou r own ga la xy, as well 
as HI in external galaxi es. 

An expansion from four to seven antennas hegan in lqR4. The aim 
is to increase the speed, sensitivity, and dynamic range of the 
telescope, but to l eave unchanged the ope ra ti ng frequencies, the field 
of view, and the angular resolution. 

Work on the expansion has proceeded with very I ittle interruption 
to regular observations. For example, in the last six months six 
fields have been observed with the telescope, despite the demands of a 
large number of engineering tests . In the same period, fifteen 
astronomers have visited ORAD to reduce their data . Of these, ni ne are 
Canadian and six are from other countries, with two Canadians and two 
Europeans being graduate students. The main use of the telescope by 
ORAD staff is to survey the northern galactic plane in a systematic 
fashion; five fields, spaced at 5° intervals of galactic longitude, 
have now been completed. 

The expansion is proceeding in stages. The first was completed in 
June 1987, with the existing four antennas having been equipped to 
receive both hands of c irc u~ar polarization at 1420 MHz. This required 
the dupllcation of the entire receiving system including digital 
spectrometers. The benefit has been a 12 improvement in sensitivity, 
which is especially valuable to HI observers. State-of-the-art FET 
low-noise amplifiers were built for us by the Electrical Engineering 
nepartment of the University of Alberta, while new digital 
spectrometers were built by a company in Vancouver, based on our 
prototype. 

The fifth antenna is now sta nding. It is on a movable tower and 
has joined two existing antennas on the rails. The movable tower and 
antenna mount were built to our design hy a firm in Va ncouver. The 
antenna has seen first "light", and it ha s been wired. Focus-box 
equipment is currently being assemhled. 

Foundations have been poured for the sixth and seventh antennas . 
These are at fixed locations, chosen to give the best image-forming 
performance. Peter Dewdney and Rick Perley (from the VLA) selected the 
optimum configuration after considerable study. Contracts have been 
let for the construction of towers for the sixth and seventh antennas, 
and for a mount for the latter, and the antennas should be standing by 
the summer of 198A. 

Nine-metre reflectors for the expansion program were bought 
second-hand a few years ago, almost at scrap-metal prices. Two came 
from the Univers i ty of Massachusetts, and two from the back yard of a 
radio amateur in Ohio . They were shipped to ORAD and refurbished . We 
recently bought another antenna, complete with a mount containing the 
hour angle-declination drive, from the Fort Davis station of the 
Harvard College Observato ry. The mount and drive are being refurbished 
and will be used for the sixth antenna. David Lacey is in charge of 
this work. 

--
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A new control computer for the telescope has been acquired and is 
being programmed. It is a DEC MicroVAX II, and will act as a host for 
several microprocessors. 

The expanded telescope will use "self-cal ibration" to enhance the 
dynamic range of images, a technique that was not possible with only 
four antennas. The increased number of antennas requires a major 
expansion of the back-end receiving equipment for both the 1420 and 408 
MHz channels, and this opportunity has been taken to improve 
performance of the 1420 MHz continuum system. The continuum bandwidth 
is being doubled from 15 to 30 MHz. This will provide a further gain 
in sensitivity of 12. The band will be split into four sub-bands, and 
each will be digitally correlated. Each signal is digitized as 4-bits 
to minimize loss of sensitivity. The new continuum correlator employs 
some novel concepts and is being developed at DRAO by David Karpa, a 
graduate student from the Electrical Engineering Department of the 
University of Alberta. This is another aspect of DRAO's continuing 
partnership with this university department and especially with Fred 
Vaneldik and Dave Routledge. 

In the course of the expansion, the amount of back-end equipment 
is increasing by a factor of about 10. A large part of this equipment 
comprises the digital spectrometers used for HI spectroscopy. Gary 
Hovey has completed an ASIC (Application Specific Integrated Circuit) 
design which will allow us to shrink the physical size of our 
correlators by a factor of 3D, and prototype chips have just been 
received. 

The data rate from the telescope will also climb by a factor of 
10, and the first steps have been taken to prepare for the onslaught. 
A VAX2000 work station has just arrived which will be used mostly for 
inspection and editing of incoming data. Approval has also been 
obtained to double the capacity of the Observatory's data-reduction 
computer (presently a VAX 11/780 with attached array processors). 
Geoff Croes, Peter Dewdney and Lloyd Higgs are heavily involved in the 
design of the data-reduction systems. 

Other programs are underway to enhance the performance of the 
telescope. Carman Costain is doing a series of measurements to assess 
telescope performance, and has made several suggestions for 
improvements. Marc Anderson, a graduate student from the University of 
Alberta, is exploring antenna characteristics and has proposed some 
novel ways to reduce spillover noise from the ground. Another 
University of Alberta graduate student will soon be starting on the 
development of even more sensitive front-ends for 1420 MHz. David 
Romalo, a graduate student from UBC, is building a sophisticated 
receiver to monitor radio interference at 40R MHz, in order to detect 
and remove very low level man-made signals from our data. 

Through all this activity. observing applications continue to flow 
across Chris Purton's desk. There are currently ten applications in 
the reviewing process, one year's worth of observing at the current 
rate. It should be noted that the expanded telescope will be able to 
deal with this in four months when it is completed in a few years' 
time. 

Tom Landecker 
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Radio Astronomy Instrumentation Development ~ the ~ of Alberta 

During the Nov . 10 teleconference meeting of the Radio 
Astronomy Committee of CASCA, a report was presented outlining 
radio astronomy development work in the Electrical Engineering 
Department of the University of Alberta . With the advent of 
Canadian participation in the JCMT, new short - wavelength 
horizons are opening for the group, while the long - standing 
committment to technical support for ORAD remains. 

At the time of writing, the group consists of Marc Anderson 
(M. Sc . student ), Henrik Johansen (M. Sc . student ) , David Karpa 
(M.Sc. student, now at ORAD ) , David Routledge (professor), Bert 
Telder (technologist, half time), Eric Valk (Ph.D . student), Fred 
Vaneldik (professor), and Graham Walker (research associate ). 

The report which follows has undergone only minor 
alterations in the interests of readability (sic) . We hope that 
it will help the readers of Cassiopeia gain an appreciation of 
the necessity of on - going support for the technical 
infrastructure of radio astronomy, without which no observations 
are possible. 

~ Collaboration on ORAD - Related Projects 

Collaboration with ORAD has been very useful to us as a 
technical group and to our students individually . Certainly we 
could not offer students on our own the range of interesting and 
important technical projects or the e xpert supervision from which 
they benefit if they are lucky enough to do their research work 
at ORAD. We believe that ORAD benefits from the technical 
collaboration as well, and the relationship has in fact become 
almost symbiotic. However, this has not happened by accident : the 
ORAD staff have intentionally reduced administrative barriers to 
an absolute minimum and always make the student feel part of the 
ORAD team . There has been a free flow of equipment on loan, and 
sometimes lab supplies, back and forth between ORAD and our lab. 
In addition, Dr . T. L. Landecker's status as adjunct professor in 
this department has allowed him to win an NSERC operating grant 
which has been very helpful for paying student travel costs. 

Past Students : 

1) B.L. Kasper: decametric-wavelength real-time interference 
excising. 
2) W.F. Lo: digital signal processor for synthesis telescope 
408 MHz channel back end. 
3) B.G. Veidt: dual-frequency antenna feeds and LD/IF phase 
compensation system for synthesis telescope 408 MHz channel. 
(The 40B MHz channel is now in regular use as part of the 
synthesis telescope national facility.) 
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Cooled Front .:. End for 26 !!! Telescope : 

This is a dual channel 1.35 - 1.75 GHz cryogenic front end 
developed under contract to HIA. It is now installed and in 
daily use, providing low order spacings for the synthesis 
telescope and making hydrogen recombination line and DH line 
observations. The unit was designed and built primarily by 
Dr . G. Walker (research associate). 

LNA's for Synthesis Telescope: 

Ten uncooled GaAsFET LNA's for 1.4 GHz were built (Walker) 
and are now installed on the five 9 m antennas of the 
synthesis telescope; their noise temperature is 
approximately 50 K. 

These replaced the original parametric amplifiers and 
allowed two - polarization reception at each antenna. The 
stability and sensitivity of the 1420 MHz channel both 
improved . Two additional LNA's using HEMT ' s were also 
delivered for testing; their noise temperature is 42 K. If 
these are satisfactory, all antennas will be upgraded by 
retrofitting HEMT ' s into the existing LNA ' s . 

Present Students: 

1) Valk: noise measurement methods and no ise parameter 
de-embedding algorithms for cooled GaAsFET ' s and HEMT ' s. 
2) Karpa: wideband digital correlator protot ype for 1420 MHz 
(continuum) synthesis telescope expansion. The bandwidth 
will be double that of the present correlator, and wi ll be 
divided into 4 sub-bands, each correlated separ a tely so t hat 
the 4 visibilities may be separately gridded onto the u -v 
plane to eliminate delay beam smearing . The main res ul t wi 11 
be a 40 percent improvement in telescope sensitivity . 
3) Anderson : reduction of the antenna contribution to the 
1420 MHz system noise . Anderson has shown e xperimentally a t 
ORAD that the combined effect of feed spillover and feed - leg 
sc atter on the 9 m parabol o ids can be greatl y r educed . When 
implemented on all antennas , the result should be an 
improvement in telescope sensitivity by about 20 per cent . 
(Anderson is an astronomer as well as an engineer, and i s 
now interpreting data from a synthesis survey o f e xt ended 
HII region S183 . ) 

Future Students : 

1) R. Smegal : implementation of polarizat i on synthesis 
mapping at 1420 MHz. This Ph.D . project i s e xpected t o 
result in full Stokes parameter mapping . Karpa ' s new 
correlator prototype is a prerequisite . Work is e xpected t o 
commence in spring, 1988, with evaluation and possible 
redesign of the dual frequency feed antennas for the 9 m 
paraboloids. The project would continue with measurements o f 
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instrumental polarization effects, and culminate with 
polarization mapping of an extended object. Help is expected 
with synthesis software development by the ORAD staff. 
2) G. Mi ller : development of 1.4 GHz Peltier cooled HEMT 
LNA ' s for the synthesis telescope. Very preliminary lab 
experiments using stacked Peltier devices have shown that we 
can expect to achieve LNA physical temperatures of about -30 
Celsius with little bulk, complexity, or weight. The system 
sensitivity would improve by roughly 15 percent. It is hoped 
that this project will begin in the spring of 1988, 
depending on Miller ' s success in winning an NSERC graduate 
scholarship. 

Collaboration on JCMT .:. Related Projects 

We are hoping that our relationship with the Ottawa branch 
of HIA can develop into a close one, in which students are 
jointly supervised by HIA scientists and form an integral part of 
the JCMT technical development team . 

The U. of A. component of the Canadian JCMT receiver work 
will be focused on designing and prototyping integrated planar 
antenna - SIS mixer - HEMT IF amplifier structures. This 
development work would parallel the waveguide - mount development 
within HIA. 

Dr . T.H . Legg (HIA Dtt~wa ) is already doing 6 cm scaled 
measurements on antenna structures which he hopes will offer at 1 
mm the following: 

(a ) good fr ont / back ratio 
(b ) good beam circularity 
(c ) small aperture blockage . 

Collaborative worK is also already underway with the Alberta 
Mi croelectronic Development Centre (Dr . M.J. Brett ) and Simon 
Fraser University (Dr. J. Deen) . Brett has conside rable e xpertise 
in thin film production and diagnostics, and access to a wide 
array of equipment at AMC. The following are now underway : 

a) adhesion and Tc testing of Nb films received from Deen 
(WalKer); b ) NbN film deposition by sputtering at AMC 
(WalKer/Brett ) ; c ) modification of one cryostat for liquid 
He (WalKer) ; d ) M.Sc. project (Johansen) in which 4 GHz 
cooled HEMT IF noise me asurements will be undertaKen; e ) 
(next step ) : Adapting AMC ' s high quality chromium - based 
photographic facility , in which the image is projected 
optically (i .e . no t a contact process) to mask production. 
Edge regularity better than 0 . 5 micrometre is e xpected. 
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Long :.. Term Plans 

1) Continued collaboration with DRAO : 

e.g. antenna design and 

e.g. low - cost receiver design 

for suggested hundred - antenna synthesis telescope capable of 
broad band operation over a large range of declinations. 

2) Increased collaboration with JCMT as a subcontractor: Details 
of this collaboration are uncertain, and depend heavi lyon 
current negotiations between HIA and JCMT . We hope graduate 
students will be involved, in jointly superv ised projects . (E.g . , 
T.H. Legg would be an excellent graduate student supervisor. I 

3) Concerns: 

a) Chronic shortage of equipment money : we have limited 
millimetre - wave equipment and at present no money with 
which to purchase. 

b) Uncertainty about money for Walker ' s salary : if we fail 
to renew our infrastructure grant in March, 1989, we shall 
lose him. 

c) Operating money: this is not too bad as long as 
publications keep appearing. Astronomical publications at 
the moment are OK (i .e . adequate to support applications for 
NSERC operating grants) but we must improve our technical 
publication rate. The hard reality is that we must focus our 
engineering work to produce papers, and we must remain 
research - oriented. We must never become a branch - plant 
production laboratory. We feel strongly that we should be 
aware of what other groups are currently working on (e.g. 
focal plane arrays at NRAO and Chalmers Institute) and look 
beyond the present needs of the JCMT . 

d) Manpower: Walker , Vaneldik, and Routledge are spread 
thin. During the university term , we are nearly sub -
critical. The addition of an engineer to the group would 
help very much. 

Conclusion: 

We would wish for 

(a) money 
(b) addition of an engineer to the group. 

D. Routledge 
Nov . 10, 1987 
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SAINT MARY'S UNIVERSITY, 1986-87 

Staff. 
The faculty complement of the Department - Mitchell, Turner, Welch -

remains unchanged from our last report (AE 1986), and Mario Pedreros continues 
as Research Associate on leave from the University of Chile. Cameron Reed in 
Physics was recently granted tenure. His wife Laurie filled in as Department 
Technician from January of 1986, but left in August to enter the Ph.D. program 
in astrophysics at the University of Waterloo. Randall Brooks returned as 
Department Technician in September after spending a year and a half at the 
University of Leicester working under Allan Mills towards a Ph.D . in the 
history of science and technology. He is presently writing his thesis on 
"Precision Screws and Scientific Instruments of the 18th and 19th Centuries -
With Particular Reference to Astronomical and Related Instruments". For those 
who do not already know, Randall was the well-deserved 1986 recipient of the 
RASC's Service Award, in recognition of the many years he has spent as a member 
of the Halifax Centre promoting astronomy in the Maritimes. One of the more 
interesting non-events for the Department this year was experienced by Mario 
Pedreros, who returned in February from an extended observing run on Las 
Campanas to find that he had missed being present at the discovery of the light 
signal from SN1987a by only a matter of weeks. 

Visitors . 
Visiting speakers during the past year included Mike Marlborough (UWO), 

Howard Yee (Montreal), Jean-Rene Roy (Laval), Bob Rood (Virginia), and most 
recently Wes Huntress (JPL). Doug Forbes (Trent) visited for a week during his 
1986 fall break to use the astrophotometer. Under the direction of George 
Mitchell, the Department also played host in October for the 10th annual 
Kingston Meeting on Theoretical Astrophysics, which was held at the Hotel Nova 
Scotian. 

Graduate Program. 
Current enrolment in our M.Sc . program numbers 3 full-time and 3 

part-time students. During the summer Terry Danks became the first student to 
complete our M.Sc. program entirely by part-time studies when he successfully 
defended his thesis "A UBV Study of the Fields Surrounding Two Long-Period 
Cepheids and an Adjacent Open Cluster in Carina". As part of his thesis, Terry 
(with Dave Turner) identified four early-type stars in the field of the 39-day 
Cepheid U Car which have identical radial velocities and evolutionary ages to 
U Car (not to mention the "right" distance!) - a success story for Sidney van 
den Bergh's program to search for associations near long period Cepheids. Bob 
Slawson completed course requirements for the M.Sc . program, and left in 
September to enter the Astronomy Ph.D. program at the University of Western 
Ontario. He returned briefly in December to defend his thesis on "The Stellar 
Distribution and Interstellar Reddening in the Milky Way at 1 - 268 degrees, 
b - 0 degrees", under the supervision of Cameron Reed. 

Facilities. 
The Saint Mary's VAX 11/ 780 was hooked into the BITNET system this fall, 

allowing direct communication with other network users. One of the Department's 
current needs is for somewhat better computing facilities to handle the image 
processing being done by Welch and Pedreros . Our partially automated 
astrophotometer continues to see considerable use for faculty and student 
research, and some of the photometric data generated by the instrument from 
photographic plates have been of excellent quality. The instrument is available 
for visitor use. 

Dave Turner 
Department of Astronomy 
Saint Mary's University 
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ASTRONOMY AND ASTROPHYSICS AT UNIVERSITE LA V AL 

The Laboratoire d'Astrophysique is a group recognized within the Physics Department of 
Universite Laval. It is the youngest Astronomy group in Canada but also the one that has experienced the 
greatest growth in the past 5 years as the research personnel has increased from 3 to 9 PhD. Scientists. 
The laboratory operates, in collaboration with the Universite de Montreal, a 1.6-meter telescope at Mt 
Megantic. During the past 3 years we have operated, on campus, an observatory that housed liquid mirror 
telescopes having diameters from I-meter to 1.2-meters. The Laboratory has also a mirror testing facility, 
currently used to test a 1.5-meter Jiqiuid mirror. We are presently developping multiobject spectroscopy 
for the Mt Megantic Observatory. Computing facilities available to us include several Vaxes, IDM 
mainframes and a SUN 4 workstation. We have several image analysis packages, including AlPS and 
IRAF. The research activities of the staff are particularly concentrated in instrumentation development 
(hardware and software), Extragalactic Astronomy and the Interstellar Medium. They also include 
Theoretical Astrophysics. 

The scientific staff is composed of: 

E.F. Borra, Professor: Cosmology, Large Scale Structure of the Universe, Quasars, 
Astronomical Instrumentation, Optics. 

M. Drinkwater,Postdoctoral Fellow, Cosmology and Large Scale Structure of the 
Universe. 

E. Hardy, 

G. Joncas, 

L. Noreau, 

S. Pineault, 

J-R. Roy, 

Professor: Stellar Populations and Spectral Synthesis in Galaxies, 
Magellanic Clouds Kinematics, Cosmology and Large Scale Structure, 
Astronomical Detectors. 

University Research Fellow: J(jnernatics and Properties of Molecular 
Clouds, HI clouds, Hll regions, Turbulence, Fabry-Perot Interferometry, 
Radio Astronomy. 

Research Associate: Dynamics of Galaxies, Cosmology, Active Galaxies, 
Radio Astronomy. 

Associate Professor: Theoretical Astrophysics, black holes, neutron stars, 
gamma and optical bursters, Supernova Remnants, General Relativity , 
Radio Astronomy. 

Professor: HI! regions; Turbulence, Structure and Dynamics of 
Extragalactic Hll Regions; Evolution of Galaxies, Astronomical 
Instrumentation. 

L,M.Tremblay,Professor, Cosmology, Large Scale Structure of the Universe, 
Astronomical Instrumentation. 

J. Yamanaka, Postdoctoral Fellow: Spectral Synthesis of Galaxies, Abundances in 
Galaxies, Cosmology, Galaxy Evolution. 

The staff of the Laboratory supervises currently 14 graduate students (6 Ph.D. and 8 M.Sc.) and 
gives a complete set of undergraduate and graduate courses. In the past 3 years PhD. degrees have been 
eamed by : R.Arsenault (presently at E.S.O.) D. Durand (presently at D.A.O.), G. Edwards (presently a 
U.R.F with the Laval Dept. of remote sensing). M.Sc. degrees have been earned by: M. Beauchemin, 
A. Beaulieu, P. Chastenay, D. Brousseau, L. Grondin, J. Couture, R. Lepage, F. Petrucci. 
Beauchemin, Brousseau and Couture are presently enrolled in the Ph. D. program within our group. 

Ermanno F. Borra 
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Notes from DAO 

During the past year the following staff changes have taken place. The CSADC group 
has grown with the secondment of A. Woodsworth from the NRC Ottawa group, and 
the return of D. Crabtree and D. Durand from their extended visits to STSc1. We were 
happy to be able to offer D. Crabtree a permanent position in this role. The CSADC 
has put out regular bulletins in Cassiopeia regarding their activities. G. Odgers retired in 
December 1986, after many years on the DAO staff, including being first assistant director 
of the CFHT . We were also sorry to lose B. Campbell who resigned his final year as 
RA in protest at government funding policies. R. Murowinski has joined the instrument 
group, also from the Ottawa (ARO) branch of HIA. We welcome G. Justice to a term 
appointment as programmer, and M. Bolte as new RA. We have also had two winter 
term co-op students from UVIC: 1. Johnson from physics and P. Sihota from Computer 
science. There were 5 students for the summer term: P. Durrell, D. MacCarthy, and S 
Craven (physics/astronomy), P. Sihota (computer science - continued), and 1. Killough 
(electronics). We were also glad to have M-C. Carder appointed by the Public Relations 
department to help with our very busy summer tourist program. There will be no fall 
student positions. 

The long-awaited DAO building extension has finally been approved and construction 
is under way. We expect relocation and disruption within the present building to occur 
during May to September next year, but this should not seriously impact our astronomy 
activities. By next fall, we should be able to offer vastly improved facilites for visitors 
using the library, computer systems, and office space, as well as have room to expand our 
instrumental and photolab facilities. 

This year, the CCD detector system was commissioned by Campbell and Rambold, 
and has been used for long-slit spectroscopy on the 1.9m. Other instrumental activi
ties have included a proposal for a new spectrograph for the CFHT, some of the Canadian 
Lyman satellite feasibility study, and a high resolution camera for the CFHT. We have wel
comed the following sabbatical and long-term visitors: K. Yoss (Illinois), B. Bopp (Toledo), 
M. Disney (Cardiff), M. Hazen (Harvard), A. Cowley (Arizona State), P. Fitzgerald (Wa
terloo) , C. Peterson (Missouri). The AAS/CAS meeting in June attracted several shorter 
term visits, including P. Massey (KPNO), C. Neese (lilinois), R. Hanisch (STScI), S. Neff 
(GSFC), B. Hrivnak (Valparaiso). 

J .Hutchings 

~ 
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Just Visiting This Planet 

It was last spring sometime when I was listening to the CBC morning radio 
show out of Vancouver that I heard the host introduce Dr . Phil Gregory, radio 
astronomer, of U.B.C . I turned up the volume as Phil began to describe his 
galactic plane survey, explaining very clearly the methodology and scientific 
importance of this project . Of course I was not surprised to hear the host 
finally ask, "and Dr. Gregory, do you think you might be able to hear radio 
signals from the extraterrestrials?". Phil replied in the affirmative, with 
the standard caveats that there is a huge volume of physical-frequency space to 
search, so don't hold your breath. But the host, obviously intrigued that a 
reputable scientist would actually talk about extraterrestrials, pressed on with 
the usual "Well, what do you think - are they out there somewhere?" Phil did 
his best with this one, suggesting that with the huge number of stars in the 
Galaxy (but admirably avoiding a Saganesque "billions and billions"), and with 
the likelihood of planets around them suitable for life, there surely are lots 
of them out there somewhere. 

Well, being the curmudgeon that I am, I just couldn't let this one slip by. 
I called the after-show comment phone number, reached the host, and proceeded to 
give the opposing viewpoint - that maybe the extraterrestrials are not as common 
as Dr . Gregory implied, since, as Fermi said, "Where are they?". The host was 
generally polite, but not overly enthusiastic about this negative nabobing, so 
I was very surprised to hear my phone conversation aired the next morning. 

Now, it has been my past experience that if I suggested to some public 
forum that the aliens may not be there after all, I would generally receive a 
few phone calls or letters implying that I must be a complete nut, or had my 
head in the sand. So it was a terrific shock to receive a carbon copy of the 
following letter: 

Early Edition, CBC Radio 
700 Hamilton St. 
Vancouver, B.C. 

Dear People, 
Having just listened to your telephone conversation with Bruce 

Campbell of the Dominion Observatory (sic) in Victoria, in which he 
expressed his opinion that intelligent alien life in the galaxy is 
unlikely, it occurs to me that Mr. Campbell himself is actually an alien. 

He is part of an alien conspiracy here on Earth. They (the aliens) 
have risen to positions of influence and authority in order to guide and 
study our development. 

Mr. Campbell's role is to deflect suspicion away from UFO's and other 
evidence of alien presence through his influence as a "scientific 
authority" . 

Other individuals that I suspect of being aliens include US Vice 
President George Bush, television personality Robin Leach, and a sinister 
group of proctologists from Cleveland. 

Yours extraterrestrially, 

Michael A. Armstrong 
Saltspring Island 

I am not sure how Mr. Armstrong figured this out, but it could have had 
something to do with the fact that Mike has been a friend of mine for several 
years! In any case, CBC Radio called a few days later to make sure I had 
received a copy of this letter, and to find out if was I offended. I suppose 
I should have said yes, because they subsequently read the letter on the air, 
and now the whole world knows my secret' 

Bruce Campbell 
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CANADIAN ASTRONOMY PUBLICATIONS 

SEPTEMBER 7 TO DECEMBER 14, 1987 

We are adding a new section (B) t o our lis t. I f you have a Canadian 
publication, other than a preprint, whi ch you would like noted, send us a 
copy (or a photocopy o f t he title page ). Preprints al so should be sent to : 

Canadian Astronomy Publications Lis t 
Astronomy Library 
Uni vers i ty o f Toronto 
Room 1306 
60 St. George Street 
Toronto, Ontar io 
M5S 1A7 

A. PREPRINTS OF RESEARCH PAPERS 

The following is a list of preprints writte n by Canadian astronomers and 
received at the Astronomy Library within the dates given above. 

The preprints are arranged in alphabetical orde r according to the surname of 
the first listed author. Origina ting i nstitution and date of receipt at the 
library are given. 

-************************************ * ********************************** * ****** 

Aardsma, G. et al. A heavy wate r detector to res olve the solar neutrino 
problem. The Sudbury Neutrino Observatory Collaboration . 87.11.25. 

Bardeen, J .M., J . R. Bond, D. S . Salopek. Fluctuation spectra from inflation with 
large scale power. CITA . 87 . 10 . 06 . 

Bekenstein, Jacob D. The missing light puzzle: a hint about gravitation? 
CITA. 87 . 10.06. 

Bekenstein, Jacob D. Phase coupling gravitati on: symmetries and gauge fields . 
CITA. 87 . 10.06 . 

Bekenstein, Jacob D. Quantum s tates and c ommunication . CITA . 87.10.06 . 

Bond, J. Richard . 
radiation . 

Distortions and anisotropies o f the cosmic background 
CITA. 87. 10 . 06. 

Bond, J. Richard and Hugh Couchman . Wgg (the ta) as a probe o f large scale 
structure . CITA . 87 .10 .06. 

Borra, Ermanno F . A non-rotating liquid mirror for astronomical telescopes. 
U Laval. 87.9 . 29. 

Borra, E.F., R. Content, S. Poirier , L. - M. Tremblay. Observing with liquid 
mirror telescopes: evaluation of two observing seasons . U Laval. 
87.12 . 11. 

Cannizzo, John K. and Ralph E. Pudritz . A new angular momentum loss mechanism 
for cataclysmic variables . McMaster U. 87. 11.10 . 

Carlbe rg, R.G. Dissipation and t he f or mation of galaxies. CITA. 87.10 . 06. 

Chang, Chong-An, John E. Dove and Pe ter G. Martin . Computation of the emiss i on 
spectrum of shock-heate d mol ecular hydrogen at interstellar densities. 
CITA. 87.9.22. 
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Corbally, Christopher J . and Robert F. Garrison . A search for early-G dwarf 
stars towards the north galactic pole. Vatican Group/U Arizona -
DDO/U of T. 87.11.13. 

Corbally, Christopher J. and Robert F. Garrions. A search for early-G dwarf 
stars towards the south galactic pole. Vatican Group/U Arizona -
DDO/U of T. 87.11.13. 

Crampton, David. The search for high redshif t quasars. DAO . 87.10.06. 

Crowe, Richard. Shock phenomena in beta Cephei stars. CFHT. 87.10.06 . 

Edwards, G., M. Beauchemin and E.F. Borra . Automated analysis of slitless 
spectra II: Quasars. U Laval . 87.10.29. 

Garrison, R.F. IAU 1988 Commission 45 reports. Stellar classification 
stellaire. DDO/U of T. 87.11.18. 

Gray, R.O. The spectral classification of the l ambda Bootis stars. DDO/U of T. 
87.10.30. 

Hardy, Eduardo and Jean Couture . Detection and measurement of the Wing-Ford 
band in the near-IR spectra of elliptical galaxies. U Laval . 87 . 12 . 08 . 

Heisler, Julia and Scott Tremaine. How dating uncertainties affect the 
detection of periodicity in extinctions and craters. CITA . 87.10 .06. 

Hutchings, J.B., P. Massey, L . Bianchi. Are there stellar winds in the hot 
stars of M31? DAO . 87 . 10 .06. 

Hutchings, J.B., I. Johnson, R. Pyke. Optical images of quasars and radio 
galaxies. DAO. 87.11.23. 

Irwin, Alan W. The partition functions of all polyatomic molecules that are 
known to significantly affect the stellar atmospheric equation of state. 
U Victoria. 87.9 . 11 . 

Kronberg, P.P. The starburst galaxy M82. DDO/U of T. 87.10.26. 

Krugel, E., R. Chini, E. Kreysa, W.A. Sherwood. MM-observations of Markarian 
galaxies. Max-Planck-Institut fur Radioastronomie. 87.10.20. 

Kwok, Sun. Colliding winds in symbiotic systems. U Calgary. 87.9.22. 

Kwok, Sun. The formation of planetary nebulae. U Calgary. 87.9.22. 

Kwok, Sun and Kevin Volk. Beyond the asymptotic giant branch. U Calgary. 
87.9.22. 

Kwok, Sun. Progenitors of planetary nebulae . U Calgary. 87.11.12. 

Landstreet, J . D. The magnetic field and abundance distribution geometry of the 
peculiar A star 53 Camelopardalis. UWO. 87.12.01. 

Lu, J .F. and S. Pineault . General relativistic and pressure effects on the 
collimation of astrophysical jets. U Laval . 87.10.20. 

Matthews, Jaymie M. and David A. Bohlender. Light variability of HD 96446: 
beta Cephei pulsation and the helium-strong stars. UWO. 87.10.07. 

Matthews , Jaymie M., Tobias J. Kreid1, William H. Weh1au . A search for rapidly 
oscillating Ap stars: I. The Ap-rich open cluster NGC 2516 II. Evidence 
for oscillations in the field star HD 116763. UWO. 87.10.07. 

-
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Noriega-Crespo, Alberto and Peter Bodenheimer. Supernovae blast waves in 
proto-dwarf galaxies. CITA. 87.10.06. 

Peterson, Charles J. and M.P. FitzGerald . UBV photometry in four southern 
open clusters. DAO. 87. 10.06. 

Puche, Daniel and Claude Carignan. HI studies of the Sculptor group galaxies: 
I. Membership and MIL of the group. U de Montreal. 87 . 11.17 . 

Pudritz, Ralph E. The origin of bipolar outflows. McMaster U. 87.12.14. 

Pudritz, Ralph E . and R.G. Carlberg. N-body simulations of a magnetized gas 
c loud. McMaster U. 87.12.14. 

Rice, John B., and Graham Hill. A technique for surveying F stars for 
chemical peculiarities using wave1ength-coincident-statistics. UWO. 
87.10 . 16. 

Rice, John B. Rare earth maximum of the long period Ap star HR465. UWO. 
87.10 . 16. 

Richstone, Douglas O. and Scott Tremaine. Maximum-entropy models of galaxies. 
CITA. 87.10.06. 

Rucinski, S.M. and E.R . Seaquist. VLA observations of the contact binary 
vw Cep. DDO/U of T. 87 . 10.23. 

Rucinski, S.M. Rotational properties of composite poly trope models . 
DDO/U of T. 87.11.27. 

Schiller, S.J. and E.F. Milone. Photometric and spectroscopic analysis of the 
eclipsing binary DS Andromedae - a member of NGC 752. U Calgary Rothney 
Astrophysical Observatory. 87.12.10. 

Vallee, J.P. Physical parameters of the diffuse molecular c loud envelope at 
G180.9+4.1, next to S241. HIA . 87.10 . 20 . 

van den Bergh, Sidney. 
galaxies. DAO. 

van den Bergh, Sidney . 
supernova rates. 

Inclinations and axial ratios of spiral and irregular 
87.10.06. 

The galactic luminosity, rotational velocity, nova and 
DAO. 87.11. 23. 

van den Bergh, Sidney. Summary of George Mason University SN 1987a Workshop. 
DAO. 87.11. 23. 

Volk, Kevin and Sun Kwok. Spectral evolution of asymptotic giant branch stars. 
U Calgary. 87.11.12. 

Weh1au, Amelia. Variable stars in globular clusters and related systems. 
UWO. 87.10.07. 

Yee , H.K.C. Companions of low-redshift radio-quiet quasars. U de Montreal. 
87.9.8. 

B. OTHER PUBLICATIONS 

Ewan, G.T., et al. Sudbury Neutrino Observatory Proposal. (SNO 87-12) 
October 1987. 

-:. . 
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Pre-Registration Form 

DYNAMICS OF DENSE STELLAR SYSTEMS 

27 - 28 May 1988 

Toronto, Canada 

Nrune: ____________________________________________________ ___ 

Affiliation: __________________________________________________ _ 

Address: ____________________________________________________ _ 

Phone: ____________________________________________________ ___ 

Computer mail: ________________________________________ _ 

Probability that you will attend: Low__ Mediuffi__ High __ 

Will you present a paper? Yes __ No __ Maybe __ 

Approximate title: ________________________________ _ 

Are you definitely unable to afford travel expenses? Yes __ 
(N. B. we anticipate being able to defray expenses of only 2-3 people, probably from 
outside continental America.) 

Please return this form by 31 DECEMBER 1987 to: 

DDSS Workshop 
CITA 
60 St. George Street 
University of Toronto 
Toronto, Ontario M5S 1A1 
Canada 


