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OFPRE D'EMPLOI POSITION OPEN 

UNIVERSITi DE MONTR~ - DEPARTEMENT DE PHYSIQUE 

POSTDOCTORAL RESEARCH FELLOW 

The astronomy group at the Universite de Montreal is soliciting 
applications for a position at the postdoctoral or research fellow level 
(depending on the candidate's qualifications) to work on the development of 
and conduct research with an IR array camera. This offer is conditional on 
the approval of a grant application for the development of the camera, to 
be known by April 1st, 1988. The ideal candidate would have laboratory 
skills in IR, CCD, or related instrumentation. The camera is expected to 
~ used at the Canada-France-Hawaii 3.6 meter and the Observatoire du mont 
Megantic 1.6 meter telescopes. 

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. Le groupe a un 
ardinateur SUN 3/280 relie ~ un systeme de traitement d'image IVAS, et 
utilise les ordinateurs VAX 780 et CDC 835 et 855 du centre de calcul. 

The expected starting date is September 1st, 1988. The requested 
funding for this position will cover a period of 18 to 24 months . Possible 
extensions will be dependent on the future availability of funding. 

Applicants should send a curriculum vitae with a statement of 
experience in instrumentation, and the, names of fhree references to Daniel 
Nadea~, Physics Department , Universite de Montreal"P.O. Box 6128, Stn A, 
Montreal H3e 3J7 . We will consider applications received on or before 
Hay 31st, 1988 , but candidates are encouraged to apply as soon as possible. 
For additional information , you are invited to contact D. Nadeau through 
Bitnet (3293@UHTLVR) or (514) 343-6676. 

UNIVERSITY OF BRITISH COLUMBIA 
Department of Geoph}'llics and Astronomy 

RESEARCH ASSOCIATE/Temporary Position 

Applications are invite(' for a position as Research Associate in the Department of 
Geophysics and Astronomy at the University of British Columbia. The position is tempo
rary - for 12 months with the possibility of renewal for one year, depending upon funding. 

The project is to study the spectra of massive stars of types 0 and WR in order to de
fine the relationships between such stars. The successful candidate should have experience 
with measuring and interpreting the spectra of early-type stars. 

A PhD in astrophysics is required with emphasis on the study of stellar atmospheres. 
Salary will be commensurate with that for a postdoctoral fellow. In accordance with 
Canadian immigration requirements, this advertisement is directed to Canadian citizens 
and permanent residents. 

Applicants should arrange for their curriculum vitae, list of publications, and three 
letters of recommendation to be sent by June IS, 1988 to Dr. A. B. Underhill, Depart
ment of Geophysics and Astronomy, University of British Columbia, 129-2219 Main Mall, 
Vancouver, B. C. V6T lW5. 
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CASCA WORKSHOP 

"PRIORITIES FOR THE FUTURE OF OPTICAL ASTRONOMY IN CANADA" 

Date: May 6·7, 1988 

Place: University of British Columbia, Vancouver, B.C. 

Local Organizers: Gordon Walker, Harvey Richer 

As announced In a newsletter sent March 7 to all society members, CASCA has planned a 
workshop to discuss and evaluate possible options for future major optical projects in Canada. The 
meeting was initiated at the request of NRC in the hope that it will be a useful first step in planning 
for the future; the workshop is backed by both NRC and NSERC who will be providing financial 
support designed to bring together a strong group of invited speakers and encourage participation 
by Canadian astronomers. Also, as ' indicated in the newsletter, SOIRA (the Subcommittee on 
Optical and InfraRed Astronomy) will present a summary of the meeting to the CASCA Board 
and recommendations which will be circulated to CASCA members before the Annual Meeting at 
Trent on May 29 - June 3, 1988. 

All CASCA members are invited and encouraged to participate in the workshop and may reg
ister using the form that follows . The general structure of the meeting (given below) is designed 
to inform participants on such matters as. the scientific goals of major projects to be discussed, 
their technological feasibility and cost, characteristics of possible sites, factors involved in commu
nicating with government officials, and the wishes of the Canadian astronomical community. There 
will be, therefore, substantial amounts of time set aside for discussion beyond 'the formal presen
tations. Formal talks will include a) presentations on major projects currently being developed or 
under discussion and b) consideration of issues related to these. The major projects which will be 
highlighted on the first day are i) High Resolution Telescope (Rene Racine), ii) share of a Large 
Telescope (Paul Hickson), iii) the Liquid Mirror Telescope (Ermanno Borra), and iv) the Boule 
Telescope design (Harvey Richardson). The second day will be devoted to presentations on such 
topics as seeing, design and engineering problems of large telescopes, techniques for high resolution 
imaging, and the science which can be expected from the various projects. 

We expect to receive sufficient funds from NSERC to provide partial or .full financial support for 
10-20 participants, preferably post-doctoral fellows and university-based astronomers who cannot 
draw on institutional or grant money for this purpose; those who wish such support should apply 
to Gretchen Harris (U niversity of Waterloo) before April 28. A registration form is attached to the 
back of this issue. 
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Dear Dr. Scarfe: 
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Harvard ColI.,e Ob,.nalory 
Smilhloniu AllrophYlical Obunalory 

Karch 17, 1988 

Re: A Survey of Atomic and Holecular Parameters 
Needed for Optical and Ultraviolet Astronomy 

Atomic and molecular parameters are essential components 
of astronomy. Quantitative analyses of sstronomical spectra 
snd theoretical models of astrophysical processes frequently 
make extensive use of atomic and molecular parameters. The 
accuracy of these analyses and models is often limited by 
incomplete or inaccurate atomic and molecular data. The 
C .... ittee on Line S ectra of the Eleaents-Atomic S ectroscC;
o t e U.S. National Research Counci is surveying users of 
fundamental atomic and molecular data in order to determine 
needs and to suggest priorities and strategies for obtaining 
new and better information about wavelengths, energy levels, 
transition probabilities, and cross sections for excitation 
and ionization by photons and particles. With NASA support, 
I, as a member of this Committee, am asking astronomers to 
report their requirements for better fundamental atomic and 
molecular data. 

All astronomers who need improved data for 'optical' 
wavelength astronomy (nominally 300 A to 101'm) are urged t o 
submit information about their requirements. Two-page, 
camera-ready contributions will be compiled and reproduced for 
distribution to the physics community that may be able to 
provide the needed data. A summary of the data requests will 
be presented at the mee tings of Commission 14 of the I.A.U. in 
Baltimore in August of 1988. Information about the f o rmat for 
contributions is available from me at the address above (Hail 
Stop IS), by phone at (617) 49S-4984, by TELEX a t 9214 28 
(satellite cam), by FAX ~f · (617) 49S-7\99, o r on BITNET as 
EAMI'S@CFAI . 

Sincere ly 

Pe t e r L. Smlt h 
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PRELIMINARY SCHEDULE FOR THE WORKSHOP 

"PRIORITIES FOR THE FUTURE OF OPTICAL ASTRONOMY IN CANADA" 

FRIDAY - MAY 6,1988 

9:30 A.M. Opening Remarks - G.Walker 
10:00-11:00 Session I - Presentation (s) 
11:00-11 :15 Discussion 
11:15-11 :45 Break 
11 :45-12:15 Session II - Presentation (s) 
12:15-12:30 Discussion 

12:30-2:00 P.M. LUNCH 

2:00-3:00 Session III - Presentation (s) 
3:00-3: 15 Discussion 
3:15-3:45 Break 
3:45-4 :45 Session IV - Presentation (s) 
4:45-5:00 Discussion 

SATURDAY - MAY 7,1988 

9:30-11:15A .M Session V 
11:15-11 :45 Break 
11 :45-12:30 Session VI 

12:30-2:00 LUNCH 

2:00-3: 15 Session VII 
3:15-3:45 Break 
3:45-5:00 Session VIII 

Note that Sessions I-IV will consist of presentations by the proponents of specific projects. 
Sessions V-VI will focus on issues related to the above-mentioned, and other topics. 
Sessions VII-VIII are intended to be OPEN discussion on all issues pertinent to the Workshop 

by any participants who wish to contribute. 
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CASCA Annual General Meeting 

May 29 - June 2, 1988 
Trent· University, Peterborough, Ontario 

Members are reminded of the Annual General Meeting, which will be 
held at Trent University, Peterborough, Ontario, from Sunday, May 29, to 
Wednesday, June 1. The NRC Associate Committee on Astronomy will meet on 
June 2. 

Invited speakers include Dr. George Aitken, Queen's University 
(Diffraction-Limited Stellar Imaging from the Ground), Dr. Sidney van den 
Bergh, DAO (Supernovae and Supernova Remnants), Dr. Scott Tremaine, CITA 
(The Origin and Evolution of Comets), and Dr . Cliff Hargrove, HIA (Sudbury 
Neutrino Observatory) . In addition, there will be an invited contribution 
from the recipient of the Plaskett Award (to be announced), and Andy 
Woodsworth (DAO) will present a tutorial on the use of the Canadian 
Astronomy Data Centre. 

The Society Banquet will be held on Tuesday, May 31 , and the CITA 
Annual Meeting on June 1 will be followed by a series of updates on 
various projects, and by an open discussion on a proposal for a new 
ground-based optical telescope . The latter is likely to be highly 
significant, and CASCA members are strongly urged to participate . For 
most participants, the AGM will conclude with the Society's business 
meeting on Wednesday afternoon. 

Pre-registration forms, general information, and a call for 
abstracts have already been mailed . PLEASE INDICATE AT THE FOOT OF THE 
PRE-REGISTRATION FORM YOUR ACCOMMODATION REQUIREMENTS, INCLUDING 
WHETHER YOU: 

A) WISH TO STAY IN LADY EATON COLLEGE, AND FOR WHICH NIGHTS, 
B) WANT A SINGLE OR DOUBLE ROOM, OR 
C) WILL MAKE YOUR OWN ARRANGEMENTS, OR 
D) WOULD LIKE ADDITIONAL ADVICE, OR 
E) HAVE ANY SPECIAL NEEDS (DIETARY OR OTHER). 

If any further information is required, call 

Dr . P . C. Dawson 
Dept . of Physics 
Trent University 
Peterborough, Ontario, K9J 7B8 
(705) 748-1444 (705) 748-1225 (705) 748-9669 
Bitnet DAWSoN@TRENT 

, 



The 1988 Joint Meeting of the Astronomical Society of the Pacific, 
the Royal Astronomical Society of Canada, and the Western Amateur Astronomers 

Andrew Fraknoi, Executive Officer of the Astronomical Society of the 
Pacific , has written to publicize the upcoming 100th Annual Scientific 
Meeting of the ASP to be held jointly with the General Assembly of the RASC . 
There will be a number of sessions at the joint meeting of special interest to 
educators. In particular the following is offered : 

A Weekend Workshop on Astronomy for Teachers 

A weekend workshop on teaching astronomy in grades 3- 12 will be 
offered June 25 & 26, 19BB as part of UNIVERSE 'BB -- the joint meeting of 
the Astronomical Society of the Pacific and the Royal Astronomical Society of 
Canada at the University of Victoria in British Columbia . 

The program will include hands-on sessions about specific classroom 
activities and resources, non-technical lectures on new developments in 
astronomy, guidance for selecting and using basic telescopes and computer 
software, and an evening observing session at the Dominion Astrophysical 
Observatory . The workshop is designed for people without extensive 
background in astronomy and includes dozens of useful handouts . 
Inexpensive dormitory space has been arranged at the university. 

The workshop is open to all teachers, librarians, curriculum specialists 
and others working with young people. To get more information and a 
registration packet, write to: 

Summer Workshop 
Astronomical Society of the Pacific 
1290 24th Avenue 
San Francisco , CA 94122 
U. S.A . 

This workshop will be followed by the joint meeting running from 
June 28 to July 2 . I request that members of the CASCA bring this 
announcement to the attention of potential participants. 

Richard Bochonko 
Chairman, Education Committee 
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THE NATIONAL FACILITIES BOARD ISSUE 

The following text was sent by me on behalf of the CASCA Board 
of Directors to NRC and NSERC. It is the CASCA response to the 
request by these agencies to advise them on the question 
of whether there should be a National Facilities Board . The 
purpose of the proposed Board would be largely to review 
proposals for major national facilities in the physical 
sciences and advise NSERC and NRC. The response is based on 
replies by CASCA members to a questionnaire which was mailed 
out in December along with copies of the 19BB CASCA Directory. 
About twenty replies were received. The Board of Directors 
has attempted to summarize the views contained in these 
replies. 

E. R. Seaquist 
President 

THE PROS AND CONS OF A NATIONAL FACILITIES BOARD 

The following remarks concern the advisability of 
establishing a new Board for the review of National Facilities 
for Scientific Research . They are being submitted to the 
National Research Council and the Natural Sciences and 
Engineering Research Council by the Board of Directors of the 
Canadian Astronomical Society, and are based on solicited 
views of the members of the Society . The remarks should be 
considered as preliminary at this stage, since the Board of 
Directors is considering the formulation of a formal 
recommendation at its Annual General Meeting May 2B - June 1, 
19BB. 

We consider first the purpose and possible benefits of a 
National Facilities Board (hereafter NFB) . The establishment 
of a NFB is intended to introduce a single process for 
reviewing proposed national facilities for science, and to 
recommend which existing facilities should receive more 
support, and which less support. It is tended to be 
multidisciplinary, dealing with large scientific projects in 
Astronomy, Subatomic Physics, and the Geosciences. Ultimately 
more disciplines could be involved. The Board is intended to 
be established jointly by NSERC and NRC, and it would advise 
these two agencies, both of' which are responsible for the 
support of science in Canada. The Board would comprise 
individuals highly regarded by both the government and the 
research community for their scientific accomplishment, their 
breadth of expertise, and their judgement on matters relating 
to international science. 

The stimulus for such a Board stems partly from the manner 
in which the support for science in Canada is shared by two 
agencies. NRC is principally, responsible for construction and 
operation of national facilities, and NSERC is responsible for 
supporting research at these and other facilities by 
university faculty and students through its programs of grants 
and scholarships. Thus both institutions share a c~nmon 
interest in major research facilit i es. This shared 
r esponsibility for r esearch support requires a major 
commitment from both agencie s to communicate with one another 
effec tively . Suc h has not always been the case, however. It 



9 

is common for scientists to speak independently to one or the 
other of the two agencies, and for the two agencies to 
communicate independently to the Canadian government. 
Canadian scientists have little confidence that their message 
gets through in a forceful way to the government, and the 
government appears to be ill at ease hearing different 
messages from two sources . 

The establishment of the NFB could alleviate this problem 
by providing an important link between scientists and 
government and between NRC and NSERC. This would be the 
result of its broadly based scientific expertise and 
experience brought to bear on decisions concerning proposals 
for major facilities . If the Board commanded the respect and 
had the confidence of the government it could lead to the 
formulation of a government policy on national facilities and 
possibly provide eventually for a permanent budget to fund 
these facilities . This would enable scientists to compete 
with one an~ther on an equal footing, and perhaps eliminate 
the perpetual process of political lobbying. 

The foregoing preamble sets forth the argument for 
establishing the NFB, and if it produced the results envisaged 
without detriment, it would obviously be a tremendous idea. 
The other side of the coin must also be examined however, and 
a number of reservations have been brought forward by Society 
members which raise doubts about the benefits of the NFB. 

As is often stated, the principal problem with Canadian 
science is a lack of financial support which appears to stem 
from a lack of interest by Canadian governments in supporting 
science, especially basic research. To the degree that the 
government of the day is interested at all in science and 
technology, it is looking for a quick return on its 
investment, in time for the next election. Its decisions are 
closed to outside scrutiny and there is no invitation to the 
community to provide ongoing input from scientists . The 
process by which the federal Cabinet makes decisions on major 
scientific projects is obscure to everyone, including the 
national agencies, and one is frequently led to wonder whether 
any rational process even exists. Given the magnitude and 
nature of the problem, it is not clear that still another 
process for reviewing national facilities is really striking 
at the heart of the matter. 

There is alre ady in place the mechanism to thoroughly 
review ma jor pro jects across the various disciplines - namely 
the two Councils and their appointed advisory bodies. The 
members of the Counc ils ought to be just the prestigious and 
active scienti s t s neces s ary to undertake these reviews and 
make the appropriate decisions. If there were to be an 
influential ' Blue Ribbon' Bo ard, then it s hould be one that 
has the ear and the confidence of the Treasury Board and the 
Cabinet . Howe ver, suc h a body would have no purpose in 
advising NSERC and NRC . The advice would be directed to the 
government itself. Input to this Bo ard would then be from NRC 
and NSERC inste ad o f the other way around . 

The lack o f communicatio n between NSERC and NRC in 
reviewing national fac ilitie s is c learly a problem . In fa c t 
this problem itself bri ng s to mi nd the pos sibility that the 
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formation of a third body might compound the problems of 
communication and misinformation . There appears to be no 
reason why communication cannot be improved by establishing an 
inter - Council committee . Perhaps this could be the first 
step in a review of both the current process of funding 
national facilities and of the respective mandates of the two 
agencies . If this review were to be undertaken we recommend 
that some of the discussion focus on the Federal government's 
view that basic research should not be done in government 
labs, but in the universities instead . This outlook may have 
a paralyzing effect on NRC's capacity to mount major 
initiatives to establish facilities for basic research. Such 
a review could also investigate the NFB proposal as well as 
the procedures in other countries before a decision is made 
whether to proceed with the NFB idea . 

This review could also examine whether existing Canadian 
organizations could play a role in the process of reviewing 
national facilities . For example, Academy III of the Royal 
Society of Canada might be contracted to examine specific 
issues and priorities in the same way that the National 
Academy of Sciences does in the u.s. The RSC appears to be 
increasingly able and willing to fulfill such a role in 
Canada. The benefits of this approach are that it would be 
cheaper than setting up another government committee, and 
possibly more credible since it is entirely independent of 
existing government establishments . 

Should the NFB be implemented, then NRC and NSERC should 
take note of the following additional points. The membe~s of 
the Board should not only be prestigious and broadly - based, 
they must be prepared to deal with exceedingly complex issue s 
sometimes in a very short time. For example, could an NFB as 
currently envisioned have grappled effectively with the JCMT 
opportunity? In addition, the NFB must not itself become a new 
bureaucratic empire, siphoning funds from the science it is 
intentended to support, imposing its influence and priorities 
unduly on the scientific community, and creating an even 
larger barrier between the community and the government . 
There must be reasonable assurance that the advice of this 
Board would be heeded by the Councils, who must have a desire 
to hear the Board . Even more important, the Councils 
themselves must support the underlying principle that a strong 
program for the development and maintenance of national 
facilities for basic research should be a national goal. 
Finally, we recommend that the NFB recommendations and their 
unde rlying rationale be made public. Only in this way will 
the NFB earn the trust of the scientific community, which is 
as important for its success as the trust of the Federal 
government. 

In c o nclusion, the NFB ide a sounds nic e on paper, but it 
i s far from c lear that it will be useful . Most of the CAS 
membe rs responding on the iss ue were r e served or opposed to 
the idea. The re is strong suppor t howeve r for better 
coordination between NSERC and NRC, and for achieving this 
with an inter- counci l committee. Perhaps this committee could 
be the starting point for exami ning the iss ue further. 
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~ Project 

Readers will remember that, this time last yesr, Cassiopeis carried 
a request for back runs of journals and copies of text-books, in order 
that these .tght be .ade available to institutions thst need to complete 
their libraries. The ai_, of course, was particularly to help 
institutiona in developing countries. This is a brief progress report. 

The project auffered a blow, almoat at ita inception, from the 
sudden death of Michael Ovenden, who had agreed to take charge of it. 
Fortunately, Dieter Bruckner continued to work on it and a fairly large 
number of donations has been made. CASCA Council has approved a small 
sum for binding the journals and it appears that shipping costs to quite 
a number of countries will' be paid by an organization that uses the 
acronym of CODE - which I have not completely succeeded in deciphering. 
We are now exploring ways of making the availability of this material 
known to the people who most need it. For the moment, we are not 
soliciting new donationa (although none will be refused) but if our 
present efforts uncover a real need, we shsll probably appeal for more 
journals and books. 

The present writer was asked to take over Michael Ovenden's role in 
this project and agreed to do so, provided he could postpone any direct 
involvement it it until the late fall of last year. He would like, 
therefore, to express thanks to Dieter Bruckner, who kept things going 
through the greater part of last year and ia atill doing the lion's ahare 
of the work. We would alao like to thank all thoae who have given 
material and we will keep you informed of progresa aa we are able to 
match what has been given with what is needed. 

A.H. Batten 
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Support for Travel to the CFHT and the JCHT 

15 Harch 1988 

am pleased to report that ' NSERC has accepted my proposal to 
reimburse the travelling expenses of Canadian university astronomers 
observing with either the CFHT or the JCHT during the fiscal year 
1988/89. The total funding will be increased to $90K in order to cover 
both telescopes . Consequently the principal investigator on each 
successful proposal to the CFHT or the JCHT may apply to my office for 
the reimbursement of the expenses of anyone based at a Canadian 
university. 

In order to keep the costs within the expected amount of the grant, 
it is important that the reimbursements be limited according to the 
guidelines published in Cassiopeia Summer Solstice 1987 No, 55, pages 
42-43. These rules now will apply to observing runs on both the CFHT 
and the JCHT. In particular, expenses related to data reduction such as 
an extended stay at Waimea or a stop enroute to or from Hawaii should be 
charged to the astronomer's own grant. In special cases where an 
observer does not have access to such other funds I shall consider 
requests for additional reimbursement. 

The economies started last July have resulted in a smalI surplus in 
the 1987/88 grant. With NSERC approval I have used the remaining funds 
to cover some astronomers who already have used the JCHT. 

Donald C. Horton 
Director, Herzberg Institute of Astrophysics 
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REPORT: JSSA MEETING, February 6-6, 1988, 
Dominion Astrophysical Observatory. 

The Joint Subcommittee on Space Astronomy (JSSA) met at the Dominion Astrophysical 
Observatory (DAO) from 9:00 am to 6:15 pm on Friday, 5 February and from 8:30 to 11:20 am on 
Saturday 6 February, 1988. Discussions continued over a three hour dinner on Friday evening, as 
well. The following were present: Caldwell (York), Clark (Calgary), Fahlman (UDC), Glaspey 
(Montreal), Hesser (DAO), lIutchings (DAO), Kendall (Space Division), Legg (lilA, Ottawa), 
Nicholls (York), Purton (DRAO), Seaquist (Toronto), Shara (Space Telescope Science Inst.), 
VanKoughnett (Space Division), Woodsworth (DAO). Legg and Woodsworth were invited guests . 
Two specific requests received prior to the meeting were extensively discussed: a) lilA Director (and 
JSSA member) Morton requested guidance on lilA's efforts to support Canadian space astronomy, 
and b) K wok (Calgary) raised a number of issues connected with inadequate funding for space 
astronomy in Canada. 

SPACE DIVISION PERSPECTIVES 

The sta.tus of the Space Agency remains unclea.r; its fa.te lies in the political arena.. The JSSA 
rea.ffirmed its support for the concept of a. Canadia.n Space Agency, with a separa.te office of space 
science hving a. budge'ta.ry level equivalent to -15% of the total Cana.dia.n Cunding of space-ba.sed 
a.ctivities, a.nd progra.m selection by rigorous peer review; these views had been presented to the 
1I0use of Commons Committee on Science a.nd Technology in Ma.y, 1987 by Seaquist and lIesser. 
Dr. Va.nKoughnett noted tha.t the report of tha.t Committee ha.s helped, and tha.t the IDCS wa.s 
fully a.wa.re of the CASCA/ JSSA concerns. 

Ca.na.dia.n pa.rlicipation in the U.S. Space Sta.tlon project is under continual review. Two issues 
being discussed a.t the highest levels concern escala.ting costs a.nd security. The U.S. ha.s sta.rted 
Pha.se CD, while Ca.nada. is still working under an extension of Pha.se B which expires on 22 Ma.rch 
1988; Canada. must ma.ke a. decision by tha.t da.te. 

Cana.da. is deciding whether or not to renew its five yea.r term membership in ESA's general 
studies progra.m. 

NASA very recently selected two a.stronomy projects for Pha.se A studies under its Explorer 
program: Lyma.n and a. ga.mma·ray instrument. Space Division will write NASA indicating that 
Cana.da is studying the Lyman project with ESA, and would be interested in participating in 
NASA studies. It wa.s suggested tha.t someone be approa.ched to investiga.te whether Cana.da. 
should become involved with any of the many gamma·ray projects under discussion (Explorer, 
Spa.ce Sta.tion, USSR, ... ). 

Ca.na.da.'s rela.tively simple FOCUS pla.tform concept ha.s run into lime consuming difficulties 
within NASA (who would Ia.unch it). 

UVIMAGER 

The JSSA proposal to Spa.ce Division one yea.r ago to exa.mine a. UV ima.ger for possible 
deployment on FOCUS ma.de little progress during the pa.st year. This project concept arose 
repea.tedly during the meeting, in the context of FOCUS, Spa.ce Sta.tion, a. possible colla.bora.tive 
project with the USSR, or a.s a. piggy· back on a.n ESA high·energy mission. 

• JSSA thereCore established at this meeting a Working Group on the UV Imager 
to be led by Caldwell (York) . 

The following a.re the pa.rticipa.nts: Darker (UWO), Clayton (Wisconsin), DeRobertis (York), 
Fa.hlma.n (UDC), Gla.spey (Montreal), lIutchings (DAO), and Rucinski (Toronto) . The group will 
develop a. scientific ra.tionale for such a.low·resoiution UV survey instrument, a.nd will bear in mind 
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the above options for deployment. In particular it will have a report summarizing its views ready 
by 1 April 1988 for discussion during the next visit by Canadians to the USSR to discuss possible 
scientific collaboration. In addition, lIesser mentioned it at the meeting of the Small Attached 
Pa.yloads Committee (Space Sta.tion) the week of 8 February. 

• The JSSA request. Space Division (SD) to examine lurther the possiblity 01 
uaing FOCUS lor an astronomical experiment, the UV Imager. 

lIutchings provided the working group with.information that should clarify some issues raised 
by Hendry (of the Space Division) a.bout the suita.bility of FOCUS for astronomical payloads. 

ISSUES RAISED BY MORTON 

lilA Director Morton asked us to provide guida.nce on several rela.ted issues (see a.ttached 
sheet). The JSSA response to each of his (para.phra.sed) queries follows: 

1. lilA ha.s given top priority to pa.rticipa.tion in a. spa.ce project in which a. Ia.rge number of 
Ca.na.dia.n astronomers would be interested in using the fa.cility to obtain da.ta.. Consequently HIA 
arranged with ESA to contribute to the Phase A studies of both Lyma.n a.nd Qua.sa.t, a.nd will try 
to get funds to become ito minor partner (-10%) in one of them. Does the Subcommittee continue 
to endorse this policy and the particula.r a.ction with ESA. Amwer: A resounding "yes". 

2. Wha.t is the extent of community interest in Lyma.n as users and a.s participants in the project? 
Amwer: The potential users commuuity for Lyma.n identified at the meeting exceeds 30% of all 
Cana.dian astronomers (in some institutions a majority are likely to use it). Potential pa.rticipa.nts in 
development of Lyman include: DAO: lIutchings, Morbey, Crampton, lIesser; York: Caldwell, De 
Robertis, McCall plus graduate .tudents; Montreal: Fontaine, Wesemael; Toronto: Bolton, Eva.ns, 
Rucinski; UWO: Barker; Wisconsin: Cla.yton. At present most of the Ca.na.dia.n Lyma.n effort falls 
on lIutchings. U the outcome of the ESA meeting next week (8 Februa.ry) and the-NASA meeting 
a. month later warrant more Cana.dian effort, he will call upon some of the above individuals to 
a.ssist him. 

3. Wh'a.t is the extent of community interest in Qua.sat a.s usen a.nd a.s pa.rticipa.nts? Answer: 
Interest in Qua.sa.t is very positive and increa.sing a.mong Cana.dian ra.dio astronomers. The extent 
of the potential user ba.se will depend upon whether a scientist (or team thereof) will be a.ble to 
request time and get ma.ps back, or whether the modus operundum will be to dedica.te the fa.cility to 
a. few large survey projects selected by the Pis in advance. Cana.dians strongly prefer the former, in 
which case usa.ge will involve a Ia.rge fra.ction of Ca.na.dia.n ra.dio a.stronomen, a.nd ma.ny optical ones 
a.s well. In addition to those alrea.dy pa.rticipa.ting in the Qua.sa.t study (Legg, Ca.nnon, Petrachenko, 
Yen, Ta.pping), the following are interested: DRAO: Galt, Dewdney; Calga.ry: Ta.ylor; Edmonton: 
Routledge, Va.neldik. -

NB: Once a. fa.cility like Lyma.n or Qua.sa.t becomes a.vaila.ble, users will appea.r who ca.nnot be 
identified a.t an ea.rly pla.nuing sta.ge (eg, the recent JCMT experience); in a.ddition, students will 
direct their resea.rch to ta.ke adva.nta.ge of the fa.cility. 

• ThereCore, it is with considerable confidence that we report strong community 
interest in both Lyman and Quasat . 

4. How should lIlA proceed when the decisions of ESA a.nd NASA a.re known regarding which 
missions will proceed beyond Pha.se A st"dies1 Answer: The number of combina.tions a.nd 
permutations is sufficiently large and complex ' tha.t the JSSA cannot offer specific a.dvice a.t this 
time. Steps must be taken to keep open other options. Once the ESA and NASA decisions are 
known, the JSSA should be convened to discuss the most appropria.te course of a.clion. 
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Sa-c. In terms of the ESA Lyman and Quasat projects, what are the priorities for any extra 
resources that might be allocated for: a) buying a larger share of observing time on one mission 
by making a larger contribution; b) buying a small share of the other project if both are chosen 
for flight ; and c) supporting Canadian participation on an instrument team in addition to any 
spacecraft contribution? Amwer: The JSSA ranks the 3 ESA options in the order "c, b, a", with 
"c" and "b" being more difficult to separate. The Subcommittee does not feel it would be wise to 
make a larger contribution to the ESA infrastructure of a single mission (option "a"). 

5d and 6. Priorities for extra resources in supporting collaborative projects with Russia? Answer: 
Collaboration with the USSR should be explored carefully. We stiD have inadequate information 
about most of the space astronomy experiments planned in the USSR. Thele is considerable interest 
in RADIOASTRON (where Canadian participation might be relatively inexpensive), as well as in 
the small UV imager, which might fly on FOCUS, Space Station, or an ESA experiment. Onll/ 
with more information will we be able to rank possible collaborations with the USSR, ESA, Space 
Station, etc. 
• Accordingly, the JSSA recommends that Space Division include leveral astronomen 
in their diacussions with the USSR with the aim of exploring available option •• 

We note that Rucinski (Toronto) and Stetson (DAO) speak fluent Russian. Caldwell's UV 
Imager Working Group will have a report on the scientific goala and broad specifications for the 
UV Imager available for discussion with the USSR at the next meeting between Canadian and 
Russian scientists. (Note that the Russians have indicated thit if a foreign proposal interests them, 
they might launch it for free in return for collaboration on the science.) 

5e. Priorities for extra resources in supporting projects for the Space Station? Answer: We urge 
continued Space Division support for Canadian participation in the Small Attached Payloads "Core 
Committee" (currently Hesser) and its new "Astronomy and Astrophysics Subcommittee" _ We 
selected Alan Clark (Calgary) to serve on the latter, and Dr. VanKoughnett indicated SD would 
support his travel to the inaugural meeting at Goddard on Thursday, 11 February. Once again, 
the JSSA feels that only when specific Space Station astronomy projects of interest to Canadian 
astronomers have been identified can we compare them to other funding requests: we must keep 
exploring our options at this time. 

Sf. Priorities for use of extra resources for a spinning FOCUS platform? Answer: We have formed a 
UV Imager Working Group under Caldwell's leadership to study the scientific goals, requirements, 
etc. and FOCUS is one of the possible deployment platforms. 

CADC AND SPACE ASTRONOMY FUNDING ISSUES 

NOTE: Because the Chairman is in a potential conflict of interest situation with portions of the 
following topics, he requested that Dr. G.G. Fahlman lead the discussion of these issues [originally 
articulated by Pror. Kwok (Calgary) and passed to the JSSA by the ACA). The following section 
is taken verbatim from material prepared by Dr. Fahlman. 

In a brief submitted to the Subcommittee, Sun Kwok (U. Calgary) presented data illustrating 
the enormous disparity between the USA and Canada with respect to the funding of space 
astronomy activities. The data show that the bulk of research support for American astronomy is 
now derived from NASA. 

There are at least 4 distinct issues arising from his discussion: 
1. Archival data base research. 
2. Guest observers on the "great observatories" in space, of which liST is the first . 
3. Participation in scientific/instrument definition/development teams. 
4. Ancillary ground based support for space observations 
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An extensive discussion of these issues took place with the following results and recommendations: 
1. ARCHIVAL DATA BASE RESEARCH : The Canadian Astronomy Data Centre (CADC) is 

a National Facility established and operated to support archival data base research by the 
astronomical community as a whole. Specifically, the CADC provides: (i) access to a wide 
range of data bases including the archives for IRAS and IUE; (ii) distribution of data base 
products and services as requested by the user community; and (iii) hardware and software 
support to user groups at their home institutions. 
At the moment, it is the only functioning illstitutionallink to the international space astronomy 

community. It is a highly visible and credible facility within the international complex of activities 
associated with the HST. Our committee attaches the highest priority to fostering the growth and 
development of this facility. 
• In view of it. central role in supporting space astronomy, we make the following 
recommendation: The CADC National Facility .hould be lupported by all appropriate 
Division. within NRC, including botb RIA and Space Diviaion. 

The committee also wishes to emphasize that those individuals and groups now exploiting, or 
planning to analyse, archi\'al data bases are encouraged to interact with the CADC and to share 
their particular expertise with the CADC. 

2. GUEST OBSERVER SUPPORT: The "great" space observatories, e.g., HST, AXAF, etc., 
are major facilitiea open to all qualified astronomers. They represent a large investment of 
time and money to the sponsoring agencies and governments (NASA, ESA, etc.). As such, 
there is a real premium placed on the timely and thorough analysis of the acquired data. 
American Guest Observers (GOs) selected through a rigorous peer review process are eligble 
for substantial grants (hundreds of thousands of dollars each) from the STScI to facilitate data 
analysis. Canadian scientists and teams who wish to compete for HST time are ineligble for 
this support (even as members of a group .with an American PI). Since the extent of support 
for data analysis is an explicit factor in the competition, it is evident that some comparable 
program must be established for Canadian scientists in order to "level the playing field". Our 
committee wishes to explore with both NRC and NSERC the possible form such a program 
might take before making an explicit recommendation; Dr. Fahlman will make the necessary 
contacts. 

3. PROJECT PARTICIPATION: There are two basic types of participation to be considered: 
i. agency participation in the project infrastructure development which includes tangible 
(hardware) contributions; and 
ii. individual or group involvement on scientific working groups involving advisory or study 
contributions toward project development. 
In the first case, the Space Division of NRC plays a vital and necessary role similar to that 

which it has traditionally filled in other areas of space physics. In the second case, however, there is 
apparently no recognition of the support required to participate in a space project at the scientific 
level. The distinction between the two cases seems somewhat artificial, particularly in view of the 
fact that the Canadian hardware contribution may be very remote from any direct scientific return . 
• Our committee makes the following recommendation: The scope of activities 
supported by NRC Space Division should be broadened to include activites which 
may not involve a hardware contribution by Canada. 

The JSSA does recognize that the two recpmmendations and the discussion relating to the issue 
of GO support calls upon Space Division to expand its activities somewhat beyond its traditional 
role. We stress that the expansion of support for space astronomy must not lead to the decimation of 
the equally vital components of ground based astronomy. This implies that different funds (outside 
IlIA) must be used to give effect to our recommendations. The role we project for Space Division 
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(or its potential successor, the Canadian Space Agency) is in this very limited context similar 
to the role played by NASA in support of space astronomy. We also note that these ideas and 
recommendations are generally consistent with the report of the Standing Committee on Research, 
Science and Technology on the study of Canada's space program : "A Voyage to the Future", June 
1987. Specifically, we note that Recommendation 18 clearly envisions a granting function for the 
CSA similar to that of NSERC. We also note that Recommendation 20 recognizes the desirability 
of peer review proced ures for grant proposal evaluation. Our committee is certainly prepared to 
assist and advise NRC with respect to establishing a program of this nature. 

4. SUPPORT OF ANCILLARY GROUND BASED RESEARCH: It can not be overemphasized 
that ground based observations remain a necessity in the space age. This is recognized by 
every country involved in space astronomy, where ground based programs to support space 
astronomy activities are now in place. In Canada there is no equivalent program or agency in 
a position to implement ground-based support for space astronomy. This issue will be subject 
to further study by the JSSA. 

[End of section prepared by Dr. Fahlman.) 

RADIOASTRON 

Preliminary study by Legg suggests that Canada might make a significant contribution to 
RADIOASTRON relatively inexpensively. If Canadian involvement is to come about, however, it 
will have to be arranged quickly. 
• The JSSA recommends that: 

1. A Working Group be eet up on RADIOASTRON consisting 01 the present 
Quasat Working Group (Legg, Tapping, Cannon, Yen, Petrachenko) augmented by 
Russ Taylor (Calgary); and, 

2. That Space Division, NRC, provide initial lunding to cover travel expenses 01 
the group. 

A report will be prepared by 1 April for used by Canadian scientists on the next visit to the USSR 
for discussions of possible collaborations. 

SPACE DIVISION STAFFING 

The JSSA notes with great pleasure and gratitude the strong support received from SD in the 
past year toward. development of a Canadian space astronomy facility. We anticipate that upon 
successful negotiation for such a project, SD would benefit from having an astronomer on staff to 
monitor the program, and 

• we encourage SO to consider appointment 01 an astronomer with space hardware 
experience to its scientific staff in the near lut ure. 

JSSA MEMBERSlIIP 

Glaspey requested to be replaced because he is changing employment and feels unable to 
guarantee participation in the future; he was warmly thanked for many years of effective service. 
The Chairman was instructed to approach G. Clayton (a Canadian at Wisconsin) as a replacement, 
and he agreed to serve. JSSA members indicated a desire to see guidelines established to the effect 
that members would serve staggered 3 year terms; in the case of exceptional service a member could 
be reappointed for another term. The aim , of course, is to ensure that new ideas and people have 
a chance to inftuence the development of Canadian Space Astronomy. The Chairman indicated 
that he intends to rotate off in 1989 when his current term is up, and that he believes it has been 
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of benefit to have the Chair serving as a voting member on both ACA and ACSR; VanKoughnett 
remarked that the JSSA Chair could be invited to attend those meetings without being a member. 

INSTITUTE FOR SPACE AND TERRESTRIAL SCIENCE (YORK) 

The very exciting development under Ontario provincial funding of a center of excellence 
that includes a Space Astrophysics Laboratory headed by Caldwell was noted with satisfaction by 
all. Congratulations were extended to Ralph Nicholls for his role in bringing this achievement to 
reality. The Laboratory will concentrate on three themes: a) planetary astronomy; b) laboratory 
investigations in support of astrophysics; and c) stars and galaxies from space. This Laboratory 
will include some four people who can spend 8ubstantial time on space astronomy, and they want 
to work closely on goals identified by this Committee, which was heartily welcomed. 

SPACE TELESCOPE UPDATE 

Shara noted that the current HST launch date is Nov. 1989 and that it seems likely that the 
HST application deadline will be moved to lIalloween, 1988. The liST instruments are generally 
in good shape: a) the FOS red tube is healthy and stable; b) WF/PC uv-ftood problems are being 
addressed; and c) new solar panels have been approved. 

In operations, the Guide Star Catalog is 95% complete and will be published on CD-ROM in 
the Fall of 1988. The Astrometric Support Program 80ftware will reside in SDAS. 1420 scans of 
Schmidt plates of the sky are now stored on optical disk. The Planuing and Scheduling system 
is being brought into UBe after thousands of 80ftware problem reports. Ground system test 4 is 
scheduled for May 1988 and will consist of one week of HST operations. 

SPACE POLLUTION 

The JSSA thanb Dr. Sidney van den Bergh and IAU Commission 50 for their vigorous 
pursuit of our concerns about the Eiffel Tower Centenary "ring of light" proposal and the space 
burial proposal, among other iuues. 

James E. lIesser, Chairman 

12 March 1988 
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Public Awareness of Science 

The first National Workshop on Public Awareness of 
science was held in Ottawa on March 4-5, 1988. It was 
organized by the Royal Society of Canada with financial 
assistance from the federal Ministry of State for Science 
and Technology. About 65 persons attended, representing 
some 25 national societies, various museums and science 
centres, the media and government agencies. The astronom
ical community was represented by Mary Grey, President of 
the R.A.S.C., and myself, representing CASCA at the request 
of the President, Ernie Seaquist. 

A panel of communication and media experts stressed 
the scientific illiteracy among the public but also among 
the editorial staff of newspapers, magazines, radio and 
television networks. Scientists must learn to communicate 
without the use of jargon and for television their explan
ations must be simple and succinct. Eve Savory explained 
that although it is now regarded as a mistake, CRC tele
vision did not carry the supernova discovery when it first 
appeared because there were no pictures available to 
accompany the story. Canadian science news writers want to 
know who is available in the scientific community to provid& 
expert comment on a news story but scientists should also 
become aware of the existence of the Canadian Science News 
Service (CSNS) and the Canadian Science Writers Association. 
National scientific societies such as CASCA should use CSNS 
to reach a broad audience of Canadians who depend on small 
local newspapers for scientific news. 

The meeting divided into four simultaneous workshops 
to discuss how to motivate scientists to increase their 
interaction with the public and the various activities that 
might be undertaken by nationsl societies. Many suggestions 
were made but a few central themes emerged. Among these were: 
(1) Scientists must be encouraged to regard interaction with 
the public as an essential part of their activities and the 
employers of scientists must remove the existing barriers 
that tend to discourage such interaction. As a government 
scientist, I was surprised at the frequent references by 
delegates from universities to "peer sneer", a reaction 
encountered by those who presently attempt to increase 
public awareness of science. Some rewards for public activity 
were seen as essential, possibly even in the fOrM of additions 
to NSRRC ~ rants from the fundin~ available to "Science 
Culture Canada". 
(2) Much of the effort must be tar~eted to impress today's 
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youth with the importance of science and technology in 
their future. It was noted that enthusiastic participation 
in science fairs, for example, quickly involved a large 
number of adults. 
(3) Scientists nearing retirement or already retired repre
sent a major resource of manpower for promoting science to 
the public. At the other ~nd of the age spectrum, it was 
agreed that graduate students should receive training in 
basic communication skills to equip them for this aspect 
of their careers. 

Most scientists may be unaware of the recent emphasis 
placed on public awareness of science by the federal govern
ment and the related financial support. Following lunch on 
March 4 tho delegates were taken by bus to Parliament Hill 
where we were the guests of the Speaker of the House of 
Commons and had an opportunity to discuss science with MPs 
from all parties. The Hon. Frank Oberle, Minister of State 
(Science and Technology) spoke on the new "Science Cult~re 
Canada" program and we also heard from science critics for 
the opposition parties. Science Culture Canada has an 
annual budget of 2.5 million dollars to promote the public 
awareness of science. Grants will be awarded for specific 
projects proposed by national associations or societies! 
for core funding for long-term activities (such as loca 
museums or science centres) and for youth core funding for 
organizations primarily aimed at developing an interest in 
science among the young. CASCA would appear to be eligible 
under the first category and the appropriate literature is 
being forwarded. Competition is expected to be fierce, 
with typical grants of about $20~OOO. 

It appears that the workshop will lead to some national 
registry of societies and agencies concerned with public 
awareness of science. A second workshop is likely to be 
held in about six months and Sigma Xi is sponsorin~ a major 
meeting in Florida in October. As astronomers we have 
probably been more involved with public awareness than 
scientists in many other disciplines. If we wish to receive 
continued public support for our research, it is clear that 
we must be even more involved with public awareness of 
science in the future. 

Ian IIA11ioay 
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THE DRAO "RADIO SCHMIDT" TELESCOPE PROPOSAL 

EXPLORATORY MEETING OF FEBRUAny 22, 1988 

The staff of DnAO have been looking to the future, considering the direction 
in which radio astronomy facilities in Canada could, or should, be heading in the 
coming decades. Based on a need for a powerful new telescope that can image low
surface-brightnctiS ex tended structures and the success of the present DRAO synthesis 
telescope in making sllch observations, the expertise in aperture-synthesis techniques 
that has been developed at DRAO, and the superb site in the White Lake basin, the 
foclls has been on the possibility of constructing at DRAO a very powerful instrument 
for imaging wide fields to very low levels of surface brightness, i.e. a "Schmidt-type" 
rndio telescope, IIsing aperture-synthesis technology. In an accompanying article in 
this issllc of C" ..•.• i(ll'cia., the nstronomical potential of sllch an instrument is explored. 
The conccpt, " eing II5"d at present as a "straw-man" for discussion purposes, is one 
in which t.he tel,'scnpc consists of a large number of small antennas coupled with a 
very Inrge digital cllrJ'('lator. Such an instrument can provide almost the sensitivity to 
surface brightness of a large single dish and while giving the resolution of a synthesis 
telescope. 

On February 22, a meeting of some interested astronomers was held at DRAO to 
discuss the scientific potential of such a telescope and various technical aspects of such 
a project. This meeting was stimulated by the interest that astronomers such as Phil 
Gregory of U.B.C. have in fast, wide-field radio observations, and was convened to ex
plore in an initial way the interests of other astronomers from outside DRAO. Although 
not advertised, and not intended, to be a gathering of all interested researchers from 
across the country, the attendance indicated the interest in such a proposal. Partici
pants came from Athabasca U. (1), D.A.O. (2), H.I.A . (Ottawa) (2), U. of Alberta (2), 
U.B .C. (3), and U. of Calgary (1), along with about a half dozen graduate students. 
Lively discussions about the scientific capabilities of such a telescope, the technical 
challenges that it would pose, and the steps to be taken in studying this proposal 
further filled the day. The meeting was organized by Peter Dewdney and was very suc
cessful in evoking feedback from potential IIsers. A presentation on the proposal will 
be mnde at the CASCA meeting at Trent University, and further discussion meetings 
with members of the Ca nndian nstronomical commllnity will probably be held in the 
cOlll ing yrnr. 

Lloyd Higgs 
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ASTRONOMICAL OPPORTUNITIES 
WITJI A NEW CANADIAN RADIO TELESCOPE 

There is a scientific need for a telescope which extends the capability of the 
world's largest single-antenna radio telescopes to higher resolution without significantly 
sacrificing sensitivity to diffuse emission . An extension of this kind to a fast, sensitive 
telescope operating at a selection of wavelengths would open up investigations into a 
wide variety of astrophysical problems. No aperture synthesis telescope presently exists 
to fill this need, but the aperture synthesis technique remains the only method available 
to us to deliver the combination of resolution and sensitivity required . The VLA in 
its 0 configuration is the current best approximation. Nevertheless, there is a gap 
between what is possible with the VLA, and what is required for studies of extended HI 
emission, low-brightness continuum emission, distributed spectral-line emission, solar 
studies and other problems which require sensitivity to extended emission and rapid 
imaging capability. III this article we will discuss a proposed telescope that would fill 
this gap in the repertoire of world astronomical instrumentation and briefly explore the 
avenues of research which it would open up. 

The characteristics of a telescope which would be well suited for such problems 
are: 

1. Wide field-of-view, operating at a selection of wavelengths between 6 cm and 
100 cm, possibly (dependent on cost) with some potential for upgrading to a 
wavelength of 2 cm. 

2. Excellent sensitivity generally, and especially to extended structure (i .e. within 
a factor of 2 of the collecting area of the largest telescopes) . 

3. HI/OH line capability, again with high sensitivity - probably sensitive enough to 
image other centimeter wave 8pectrallines. 

4. Good resolution without sacrifice of sensitivity to extended structure. 

5. Sufficient speed and sky coverage to image fields at the declination of the Galactic 
centre. 

6. Excellent dynamic range. 

The above characteristics imply both a large collecting area and a large field-of
view, and these are competing requirements. The difficulty can be solved in principle 
by using many small antennas or can be partially alleviated at a sacrifice in observing 
time by the recently developed technique of "mosaicing" . Building a telescope with 
many smallllntennas presents considerable instrumental problems but also confers some 
important advantages. The number of baselines between antennas increases as the 
square of the number of antennas, thus requiring a very large correlator. But many 
baselines also confcr high dynamic range, high speed, and good sky ccwcrage . The 
prill1nry goal of the detailed design of sllch a telescope would be to achieve the bes t 
balance in these basic parameters. 

\Ve consider, aj an example, a telescope with the following parameters: 

100 antennas with diameter 10 m ench in an array whose exact configuration is 
tu be es tablished within an area about 2 km across . 

observing capability in three bands, namely 5, 1.6/1.4 and 0.4 GHz. 

This telescope would be able to map a 2 degree field -of-view at a wavelength of 
21 cm with" continuulll sensitivity to extended stmclme of 105 mI< ill 1 hOllr (30 mI~ 
in 12 hours) at the field "cnter, alld 1I'01lid ha\'(~ s< ' n~iti v ity to ullresoh·cd sources of.j!J 
micro.l), ill 1 hom (14 microJy in 12 hours) . (It is lIot ed that the cOllfllsiunlimit willlw 
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reached at the lowest frequency.) The resolution would be about 6, 20 and 70 arcsec at 
the 5, 1.5, and 0.4 GHz frequencies respectively. In a typical spectrometer bandwidth 
of 10 kHz the sensitivity would be about 5.21( in 1 hour (1.5 I( in 12 hours) at full 
spatial resolution at the field center using power from both polarizations. Its potential 
for high dynamic range would ensure that these limits could be met even in the presence 
of relatively bright sources. With its large collecting area it would also be a powerful 
node for both ground and space based VLBI. We have also considered the possibility 
of using the large correlator to process data from VLBI networks independently of the 
antenna array. 

Is such a telescope design achievable? A synthesis instrument with this many 
baselines, requiring a very large digital correlator, has never been built, particularly 
for spectral line work. We are relying on foreseeable improvements in technology (over 
the state of technology in current telescopes) in three key areas: 

1. Low-Noise Receivers - FET /HEMT transistors yield good performance while op
erat ing at room temperature. These devices are very inexpensive. 

2. Integrated Circuit Technology - The advent of Application Specific Integrated 
Circuits (ASIC's) is resulting in much more powerful and cheaper digital machines 
t.han those previously attempted. 

3. Fiber-Optic Transmission Lines - Although there is milch more progress which 
can be made, this technology is already quite well developed. It has been used 
in the Australia Telescope design, and .appears at present to be the best way of 
transmitting signals collected at the various antennas to a central point. 

The scientific justification for any major new instrument has many facets . Not 
all can be foreseen, and historically the most important outcome of building a new 
telescope has been the unforeseen discoveries. The telescope proposed here would 
be a major world-class instrument because of its ability to tackle a wide variety of 
astrophysical problems. 

One can make a few general statements about the sensitivity and resolution 
"regime" of this telescope. Its resolution is modest (say 20 arcsec at its intermedi
ate operating frequency of 21 cm) compared with the VLA telescope, the Westerbork 
telescope and especially the partially completed VLBA telescope, but it is significantly 
superior to single antenna telescopes. Most importantly, it is a good "match" to inter
esting galactic structure at typical distances in the Galaxy. (The corresponding linear 
resolution is approximately 1 pc at 10 kpc distance.) At low brightness levels over 
a relatively large field-of· view, this range of detail is missing in the present suite of 
instruments available to the astronomer. Furthermore, its unprecedented capacity for 
forming high «uality (high dynamic range) images will cnsure the most efficient usc of 
its collecting area for galactic astronomy. 

The contribution of radio astronomy to galactic astrophysics lies principally in the 
ability to trace the gaseous components of the Galaxy. This tclescope will be used to 
trace the ionized , atomic and several molecu lar components of the interstellar medium. 
Because much of this material produces wea.k , ex tended emission, large areas will be 
surveyed to a very low level. A few ta.ntalizing examples are given here in list form : 

Continuum 

The emission measure sensitivity of this telescope will allow it to detect 
(thermal) electron densities of about 10 cm- 3 in a 1 parsec path in a 20 
arcs.,,' h" 'lI" patch at 21 Clll wavcl"np;t.h (lOa at field centre) . 

det('dioll i\lul IIwpping of lar~c ', low.hrightlle:-;s SllP,Cl'llO\'(L "Clllllant.~ ill th(' 
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Galaxy. Multifrequency mapping will greatly aid the separation of thermal 
and non-thermal radiation. Polarization studies of supernova remnants will 
also be possible. 

HI Spectral Line 

studies of the distribution of the diffuse interstellar medium and (future) 
comparison with CII surveys (157 micron line) to reveal both the temper
ature and density distributions of the diffuse interstellar medium. 

- large scale studies of dissociation effects on the rims of dark clouds and near 
HII regions. In conjunction with other observations it may be possible to 
deduce the chemical and thermodynamic states of these transition regions. 

Zeeman splitting studies of HI, leading to a more thorough understanding 
of the role of magnetic fields in the diffuse interstellar medium. 

large scale absorption studies of HI against continuum sources. 

Recombination Lines (HII and Hell) 

- Because of its relatively large filling factor, this telescope may allow spec
tral mapping of HII regions down to quite a low level, thereby aiding the 
understanding of the temperature structure of HII regions. 

Recombination Lines (ClI) 

- mapping of these important lines may be especially useful for cases where 
there are no non-LTE effects (weak masering). 

Variable Radio Sources 

- The rapid imaging capability of this telescope would allow daily surveys of 
large areas of sky. 

Molecular Lines (H2CO, OH and CH) 

With long integrations and some degradation of resolution (by a factor 
of about 4), the array would probably have sufficient sensitivity to detect 
absorption against the 3I{ background. Recent VLA results indicate, for 
example, that clumping of H2CO is sufficient to detect such absorption. 
The detection of CH would require a 3 GHz channel which might be added 
after the array is built. 

The contribution of this telescope to extragalactic astrophysics would be almost 
comparable to that for galactic astrophysics . Although its resolution is not suited to the 
study of the bright small-diameter objects, there arc lIluny phenolllena which produce 
large, low-brightness regions of emission . Again some examples: 

HI in Distant Spiral and Irregular galaxies 

Because of its speed , this telescope would be well suited to a study of the 
lorge-scn le stntcture of the universe to veloci ties of 40000 to GOOOO km s- I , 
much deeper than current optical surveys. 

Clusters of Galaxies 

Its field size and sensitivity would lend it tu deep mapping of cluster sources, 
particularly in nearby clusters. Polarization studies of cluster lIlembers 
and bnckp:['()und sO\ll'ces could IIlso make an important contribution to the 
energetics of c1ust.ers hy providing magnet.ic field inforlllation. 

VLDl Station 
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As a phascd a rray, this tclescope wOllld havc sufficicnt collect ing a rca to 
be a powerful VLDI node, usable, for example, with spaced-based statiOl)S 
such as Radioastron or Quasat . 

Solar and planetary studies will also be possible with this telescope. Since solar 
phenOlncna arc transient, the large number of simllitaneous baselines available will im
prove sola r imaging dramatically and the possibility of multi frequency operation will be 
of great interest to solar researchers . This facility will improve a ttempts to understand 
solar coronal heating mechanisms, filament ertlptions and other such phcnomena. At 
prcsent therc arc no comparable facilitics avai lable to solar astronomers, and none are 
planned in this wavclength regime. 

The intention would be to build the telescope in the White Lake bas in near 
DRAO. Apart from the obvious development advantagcs of being ncar DIlAO, this is 
an ext remely radio-quiet sitc. Furthermore, the site for the array is already owned by 
the Na tional Research Council. 

The timescale for a large project is long. Planning, design and development of 
techniques would ha ve to start shortly. A series of pilot projects would be required to 
study va riolls technica l areas where special effort will be required to produce optimum 
dcsigns. If the concept of the telescope continues to receive community support, DilAO 
will be looking for collaborators in universities and industry to help with these projects. 

P. Dcwdncy, for the DilAO staff 
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FLOATING BOULE TELESCOPE NEWS 

Coast Steel/Agra Industries has been awarded an IRAP (Industrial 
Research Assistance Program) grant for the second, detailed, design 
phase of the 'floating' spherical telescope (FT). It is NOT at the 
expense of Astronomy. Much of the money will be spent for design 
contracts outside Coast Steel (CS). A major contract will go to Prof. 
S.F. Stiemer of UBC who is on sabbatical leave in Stuttgart where he 
will use a Cray computer for dynamic modelling of the structure of the 
telescope. A $24,000 contract is budgeted for the DAO/HIA/NRC. This 
equatorial telescope will be designed for apertures in the 2.5-10.0 
metre range. and for sites between 20 and 50 degrees latitude. 

The prototype will be capable of carrying a mirror of at least 3.5 
metres aperture, but possibly begin operation using the 1.2-metre mirror 
stored in the DAO optical shop if a larger temporary mirror cannot be 
found. The prototype is to be a complete telescope including an initial 
complement of instruments. 

The FT will have many folded-Cassegrain foci where a wide variety 
of instruments can be located on a large concentric observing deck 
inside the sphere. This and other features of the design make the FT 
suitable for remote control, thus feasible for location at a very high 
site, such as the 6240 metre Aucanquilcha in northern Chile. Conditions 
at such a site will be taken into account in the design. 

If funded later this year, the first, prototype FT must be located 
in British Columbia, at the best accessible site (unless it is purchased 
before it is erected.) A site evaluation contract might be offered to 
DAO/HIA/NRC this year. Also, there is a large budget item for design in 
the construction phase. 

It is the 8-metre telescope market that is the prime target. If 
the 3.5-metre prototype is successful, an 8-metre FT will be the next 
step. (Astronomy-money could be sought to obtain observing time for 
Canadian astronomers on a remote-controlled 8-metre FT at an outstanding 
site.) The telescope specs will, like those for the ESO 8-metre 
telescopes, call for ~esolutions of 0.5 arcsec without adaptive optics 
(but with active optics support of the primary mirror if necessary), 
0.25 arcsec with adaptive optics (at a pupil) and 0.01 arcsec with an 
interferometer. 

Harvey Richardson 

, 
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HRT UPDATE 

In late 1987 I presented in these pages (Cassiopeia No . 53, p . 36) my 
initial ideas for the construction of the High Resolution Telescope, a 
Canadian astronomical facility optimized for high angular resolution 
imaging and spectroscopy in the visible and near infrared. The proposal 
stressed that, since, for sky- limited work, the SIN ratio of the data is 
proportional to D/ w where D - aperture diameter and w - angular size of 
the PSF, a valid alternative to Very Large Telescopes is an intermediate 
size HRT which has the additional benefit of high resolution . Significant 
progress has been made over the last twelve months . This brief note is 
to inform the CASCA membership of the current situation. 

"Steering Corrunittee" 

A number of interested volunteers were rounded up to form an ad hoc 
Steering Corrunittee for the HRT project. Their names are revealed below 
and you are all invited to transmit your corrunents on the HRT to your 
neares t colleague : 

The Concept 

David Hanes 
Bill Harris 
Jim Hesser 
John Hutchings 
John Landstreet 
Marshall McCall 
Bob McClure 

Bob McLaren 
Gene Milone 
Tony Moffat 
Don Morton 
John Rice (observer) 
Harvey Richer 
Gordon Walker 

Ideas are begining to gel around a 2 . 5- m altazimuth instrument, 
possibly using a helium-filled closed tube sealed by a thin entrance 
window and housed in a minimum diameter (9- m) "calotte-type" enclosure 
similar to the T2M at the pic- du-Midi . Two Nasmyth ports allow quick 
instrument exchanges . There would not be a Cassegrain focus, in order 
to make the telescope and enclosure as small as possible . Such a design 
I believed capable of achieving the very best ground-based astronomical 
image quality . Walter Grundmann has already produced preliminary 
engineering sketches of the facility . 

In the conventional, passive mode (no adaptive optics), an average 
image quality of FWHM - 0.5 arcsec would be achieved at sites such as 
Mauna Kea . With limited adaptive optics (segmented pupil stabilisation) 
the goal of FWHM - 0 . 25 arc sec (average) would be met . This will 
effectively make the 2.5-m HRT a 10- m/arcsec telescope for sky-limited 
work and, at times , nearly the equal of t he HST for image quality . 

Costs. 

No credible cost estimates have been established yet . From past 
experience, and by analogy with other c urrent telescope projects, we are 
using the assumption that the global construction cost, inc luding some 
instrumentation, will be $15- 20M and the operating cost $1 . 5- 2.0M/ yr . 
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Support in Canada. 

At the CASCA/AAS and ACA meetings in June 1987, the HRT project 
received very strong support from various corrunittees and from the CASCA 
membership, encouraging us to proceed with a feasibility study of the 
concept and management , and to prepare a detailed proposal to be 
submitted for funding in due course, possibly in early 1989 . Don Morton 
and I have prepared a brief for NRC vice-president Clive Willis to use 
should a "window of opportunity" open up. 

The Westar Board, at its June 1987 meeting, agreed to keep the 
funds it holds in reserve until the HRT feasibility study is completed 
(late 1988?) . A grant request has been submitted to NSERC in late July 
1987 to support the feasibility study . A positive notification of 
decision has just been received in February 1988 . 

In the meantime, CASCA council decided to hold a two-day Workshop 
where all concerned could express their informed opinion on what is the 
most desirable option for the next major national facility in optical/ IR 
astronomy . At this meeting, to be held at UBC on May 6-7, 1988, the 
relative merits of the HRT and of some VLT's or other options are to be 
compared. If a clear consensus emerges as how best to proceed in the 
years to come, then we shall proceed. 

Mauna Kea as a site, and UH participation . 

I visited CFHT and UH in early December to discuss our proposal . 
UH If A management indicated a strong interest to join Canada, as partner, 
in an HRT facility sited on Mauna Kea. Details of shares allocation and 
financial contributions still need to be discussed . But it is now very 
likely that a Mauna Kea site will be available for the HRT . Canada would 
remain the majority shareholder - and contributor - to the facility . 

So, this is where things stand now . If all goes well, Canadian 
astronomers can start looking forward to using their 2 . 5-m High Re solution 
Telescope on Mauna Kea some time in 1993. 

Rene Racine 
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UNIVERSITY OF WESTERN ONTARIO 

DEPARTMENT OF ASTRONOMY 

In the fall of 1987 two faculty members joined the 
Astronomy Department. Dr . Terrance Gaetz and Dr . Patrick Mann 
were appointed at the rank of Lecturer. Dr . Gaetz's primary 
interests are in the problems of gas dynamics in astronomical 
problems . Dr. Patrick Mann specializes in relatiVity, 
particularly questions studied by numerical methods, and in the 
many body problem in astronomy . 

Dr. John Rice, Brandon University, is spending a sabbatical 
year in the Astronomy Department . 

Dr. V. L. Khokhlova, Astronomical Council, Moscow, spent 
two months in the Department. While here she worked on problems 
of mapping (Doppler Imaging) the surfaces of Ap stars in 
collaboration with Dr . Rice and Dr. W. H. Wehlau using techniques 
which they and their collaborators have developed over the past 
decade . 

Dr . Pierre Didelon, Observatoire de Strasbourg, France , 
spent two months in the Department . He worked on problems of 
stellar magnetism in cooperation with Dr . J. D. Landstreet . 

Dr . J.M. Marlborough is spending his sabbatical leave 
(1987-88) at the Sterrekundig Institut, Utrecht, the Netherlands. 

The Faculty of Science selected Dr. J. D. Landstreet as a 
Distinguished Research Professor for the 1987 - 88 academic year. 

Jaymie Matthews was awarded the Ph.D. degree in 1987 . The 
title of his dissertation was "Frequency Analysis of the Rapidly 
Oscillating Ap Star HD 60435". He has continued to work in the 
Department as a Research Associate. 

The book "Lectures on Spectral-Line Analysis" by Dr . David 
Gray is nearing completion. This will be a companion volume to 
his book "The Observation and Analysis of Stellar Photospheres". 
Dr . Gray and Clifford Toner , using observations of spectral lines 
have detected a "spot" on the surface of { Boo A, a G8V star. 

Dr. Romas Mitalas is writing a book on stellar 
evolution . 

A second Reticon system is nearing completion . It will be 
used for spectroscopy at the Cassegrain focus of the 1.2m 
telescope , replacing the image dissector scanner . A temperature 
and humidity sensing system will be installed in the dome this 
summer . This will be used to study the relation between seeing 
and the dome environment . Mirrors in the coude train of the 1 . 2m 
telescope, except for the primary and secondary , have been given 
overcoated silver surfaces. Exposure times at the coude focus are 
1.7 times shorter than with the aluminium coatings. 

W.H. Wehlau , 
Professor and Head 
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YORK UNIVERSITY 

Since the last contribution (Autumnal Equinox, 1986) there have been a substantial number 
of changes within the astronomy group at York University. 

Tom Stiff successfully completed the requirements for a Ph.D. under the supervision of Stanley 
Jeffers. His thesis dissertation involved an examination of De star models. David Anthony success
fully defended his M.Sc. under the supervision of Raymond Carlberg. IIis thesis work examined 
spiral wave viscosity in self-gravitating accretion disks . Emily Xanthopoulos finished her course
work M.Sc. under the supervision of Michael De Robertis and Peter Dawson (Trent), completing a 
project on the radial velocities of high proper motion stars. 

Cindy Cunningham arrived from the University of Arizona to take up a postdoctoral position 
with John Caldwell. Her dissertation was on spatial and temporal variations in the Jovian atmo
sphere determined from CCD spectroscopic measurements. David Anthony accepted a research 
scientist position with John Caldwell. As well, he will be managing Caldwell's computing faciliti es 
(see below). Richard Wagener (State University of New York at Stony Brook) will arrive later this 
year as a postdoctoral fellow with Caldwell to work on WE and liST data analysis . 

Chris Goldsmith (from the University of Waterloo) entered the Ph.D. programme (variable 
stars in Sculptor) under the supervision of Kim Innanen. Emily Xanthopoulos also began her 
Ph.D. studies (active galaxies) with Michael De Robertis. 

Jonathan Sagle worked as an NSERC summer student, assisting Paul Delaney with the op
eration of the 30 and 60 cm telescopes. Regular photometric observations are now being carried 
out with the 60 cm telescope. The Observatory's successful summer public viewing programme has 
been extended throughout the year. 

Michael De Robertis (URF, York) and Marshall McCall (URF, Toronto) accepted assistant 
professor positions at York University, effective September 1, 1988. 

The Institute for Space and Terrestrial Science (ISTS) began operation at York University Jan
uary· 1, 1988. Although most of the activity of the Institute will be oriented toward observations 
of the Earth from space, there will be a significant astronomical component in the Space Astro
physics Laboratory, directed by Caldwell. The basic goal of the Laboratory will be to promote the 
development of astronomy from space by Canada. Initial research projects will include planetary 
atmospheres (specifically Jovian auroral studies), stellar and galactic astronomical observations and 
laboratory astrophysics. Development of ground-based prototypes for space astronomy instruments 
will be undertaken in collaboration with the ISTS Electro-Optics Laboratory, directed by Gordon 
Shepherd . 

Raymond Carlberg left to take up a position at Scarborough College, University of Toronto. 
Seppo Mikkola returned to Finland to assume a position at Turku University. He will return briefly 
in the spring to work with Innanen. 

Ha rdware deVelopments: 

John Caldwell has recently t aken delivery of a SUN 4/280 with 2 900 Mb disk drives , a 
62.';0/1600 tape drive, and a SUN 4/110 colour worksta tion. A CDC 9772 850 Mb disk drive was 
added to the astronomy MicroVAX /I wilh the a.ssistance of an NSERC small equipment grant in 
1987. 

M. De Robertis 
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Membership in CITA, Inc. 

The Canadian Institute for Theoretical Astrophysics was conceived as a national institute that 
would be hosted by- rather than a part of- an individual university. To help maintain CITA's 
national character distinct from its host university, CITA has been incorporated under the name 
Canadian Institute for Theoretical Astrophysics- Institut canadien d'astrophysique theorique. (In
cidentally, CITA, Inc. has charitable status with Revenue Canada so that all your contributions 
are tax-deductible.) 

An important part of the structure of CITA, Inc. is its members . In particular, the members 
elect four of the seven members of the CITA Council; ihe four elected Council members must 
also be members of CITA, Inc.; and any changes in the by-laws of CITA, Inc. must be approved 
by the members. In addition, the membership list is the basis for mailing our newsletter and 
for announcements of CITA programs, postdoctoral fellowships, etc. It is also our hope that the 
CITA membership will be broadly representative of the community of theoretical astrophysicists 
in Canada, in much the same way that the CAS represents the community of astronomers . 

The conditions for membership are: (1) members must hold a doctorate degree awarded by 
a recognized university for work related to astronomy or astropbysics, or else have equivalent 
experience, and their research should have a major component in the broad field of theoretical 
astrophysics; (2) members must be professionally engaged at a university or research laboratory 
and be eligible to hold an NSERC operating grant, or else be engaged in equivalent positions 
in Canadian Government Research Laboratories, or be a Canadian citizen working abroad in an 
equivalent position; (3) members must be members in good standing of the CAS. There are no 
dues . 

The original membership of CITA, Inc. is the membership of the Committee on Theoretical 
Astrophysics of the CAS as of January I, 1986. Membership is for five years, and thus the original 
memberships will expire in 1991. The current membership list is given below. 

New members are elected at the Annual General Meeting, which is planned to occur during 
the CAS meeting in June. If you would like to join, please send a curriculum vitae plus a covering 
letter stating that you fullil conditions (1). (2), and (3) above, to: Dr. Scott Tremaine, CITA, 
McLennan Labs , University of Toronto, 60 St. George St., Toronto M5S lAI, Ontario. 

If you would like to withdraw from membership, please send me a written notice of resignation . 
We hope that all eligible CAS members with an interest in theoretical astrophysics will continue 

to join so that the input from our membership remains as broadly-based and representative as 
possible. 

Scott Tremaine, Director 

February I , 1988 
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Pour devenir member de I'ICAT Inc. 

L'institut canadien d'astrophysique theorique a ete con~u comme institut national qui serait 
re~u chez une universite "hote", sans en faire partie. Aftn de preserver son caractere national et 
de mieux marquer la distinction entre l'ICAT et I'universite qui Ie re~oit, I'ICAT s'est cOlfstitue 
en societe portant Ie nom de I' lnstitut canadien d'astrophysique tl,,!orique- Canadian Institute for 
Theoretical Astrophysics . (Precisons que Revenu Canada a reconnu I'ICAT inc. comme organisme 
de charite, si bien que tous les dons sont deductibles de I'impot) . 

La structure de I'ICAT inc. s'appuie fortement sur ses membres. En particulier, ceux-ci eli sent 
quatre d'entre les sept membres du Conseil de 1'1 CAT inc; ces quatre membres elus du Conseil 
doivent aussi etre membres de l'ICAT inc. ; aucun reglement de I'ICAT inc. ne peut etre modifte 
sans l'approbation des membres . De plus, nous nous basons sur notre liste de membres pour 
expedier notre bulletin d'information et pour annoncer les programmes, les bourses postdoctorales, 
etc. qu'otrre I'ICAT. Nous souhaitons que les membres de l'ICAT representent en gros l'ensemble 
des astrophysiciens au Canada tout comme la SeA represente l'ensemble des astronomes. 

Pour devenir member,l'on doit remplir les conditions suivantes: (I) il faut soit detenir Ie doc
torat, decerne par une universite reconnue, dans Ie domaine de l'astronomie ou de I'as trophysique, 
soit avoir acquis une experience equivalente au moyen de travaux de recherche qui relevent princi· 
palement de l'astrophysique theorique au sens large; (2) ou il faut Hre employe a titre professionnel 
d'une universite ou d'un laboratoire de recherche et etre admissible aux subventions pour depenses 
courantes du CRSNG, au il faut occuper un paste equivalent dans un laboratoire de recherche <lu 
gouvernement canadien, au bien en tant que citoyen canadien occuper une position equivalente a 
I'etranger; (3) il faut etre membre en regIe de la SCA. n n'y a pas de cotisation . 

Les premiers membres de l'ICAT inc. sont les membres du Comite de l'astrophysique theorique, 
tel qu'il etait Ie ler janvier 1986. On devient membre pour cinq ans. L'engagement des premiers 
membres se terminera done en 1991. La liste des membres actuelle se trouve ci-dessous. 

Les nouveaux membres sont elus a l' Assemblee generale annuelle qui devra avoir lieu a la 
reunion de la SCA en juin . Si vous aimeriez adherer a I'ICAT, veuillez en voyer votre curriculum 
vitae accompagne d'une Iettre affirmant que vous remplissez les conditions (I), (2) et (3) ci-dessus 
au Dr. Scott Tremaine, CITA, McLennan Labs, University of Toronto , 60 St . George St., Toronto, 
Onto M5S IA1. 

Si vous voulez demissionner comme membre, veuillez m 'en aviser par ecril. 
Nous souhaitons que tous les membres de la SCA qui sont admissibles et qui s'interessent a 

l'astrophysique theorique continuent a se joindre a I'ICAT, pour que la contribution de nos membres 
reste aussi diversiftee et representative que possible. 

Scott Tremaine, directeur 

Ie 1 er fevrier, 1988 
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Membership of CITA, Inc . 

M. Alexander (Guelph) 
P. Anderson (Physics Today) 
J . Auman (UDC) 
P. Barker (Western) 
R. Dond (CITA) 
R. Dorra (Laval) 
R. Carlberg (U. ofT.) 
W. Chau (Queen's) 
M. Clement (U. of T.) 
M. Clutton-Drock (Manitoba) 
M. Duncan (Santa Cruz) 
K. Dunn (Dalhousie) 
C. Dyer (U. of T .) 
G. Fahlman (UBC) 
P. Feldman (IlIA) 
E. Glass (Windsor) 
J. Griffith (Lakehead) 
D. Hartwick (Victoria) 
R. Henriksen (Queen's) 
K. Innanen (York) 

W. Israel (Alberta) 
S. Kwok (Calgary) 
K. Lake (Queen's) 
D. Leahy (Calgary) 
M. Marlborough (Western) 
P. Martin (CITA) 
R. McLenaghan (Waterloo) 
R. Mitalas (Western) 
G. MitcheU (St. Mary'S) 
J. Morrat (U. ofT.) 
L. Nelson (CITA) 
S. Pineault (Laval) 
J . PoU (Guelph) 
C. Rogers (U. of T .) 
B. Shuter (UBC) 
P. Sutherland (McMaster) 
S. Tremaine (CITA) 
B. Tupper (New Brunswick) 
D. Vandenberg (Victoria) 
Y. Varshni (Ottawa) 

SABBATICAL AND EXTENDED VISITS AT THE 
DOMINION ASTROPHYSICAL OBSERVATORY 

* * * * * 

As announced previously in CaHiopeia, a major addition to the office 
building at Victoria is underway, with completion expected in the early FaU 
of 1988. For the first time in more than a decade we expect to be able 
to offer private office accommodations to sabbatical and other visitors. The 
Observatory staff welcomes such visits, and interested persons are encouraged 
to contact me. 

James E. Hesser 
Director 
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LOW-NOISE CCD IMPACTS DAO TELESCOPES 

Several substantial improvements to the 1.8m and 1.2m telescopes 
have been made recently, both to the telescopes themselves, and to the 
instruments/detectors_ 

1 .2m telescope 

The 1 . 2m telescope and dome are under complete computer control, 
thereby reducing astronomer fatigue and increasing the efficiency of 
observations, particularly with the radial velocity scanner. Operation 
of the latter is also greatly facilitated through use of computer target 
lists containing not only coordinates, but also such things as the 
velocity region to be scanned, etc. The new F star mask for the scanner 
is working extremely well, and has been used, for example, to measure 
beautiful velocity curves for RR Lyr stars by D. Westpfahl and D. 
Welch. The RV scanner is still the most popular instrument on the 1.2m, 
being capable of measuring radial velocities to an accuracy of - 0.5 
km/s to B - 15 in 10 minutes to 1 hour depending on the spectral type of 
the object and whether its approximate velocity is known. 

The 1.2m telescope entered a new era recently with the introduction 
of two imaging instruments: the Hickson - DAO focal reducer and the 
Welch VLRC. The focal reducer or UFI (Universal Faint-Object 
Instrument) was designed around a Richardson wide- angle focal reducer by 
Paul Hickson primarily for use at the CFHT, but it is also very well 
matched to the 1.2m telescope and double-density RCA CCD: 

Field 
Scale 

17 . 6 x 11 . 0 arcmin 
1.0 arcsec per pixel 

Interchangeable "cassettes", designed by W. Grundmann, carry 8 standard 
2 x 2 inch filters at a time. There is no offset guider on this system 
as yet, but the telescope tracks so well if the guiding rate is properly 
set, that exposures of up to 15 minutes are possible . Naturally it will 
not be available at the DAO for several weeks around allocated CFHT 
observing runs. 

The VLRC (Very Low Resolution Camera) is a 200mm f/3.5 lens which 
just sits piggy-back on the 1.2m at the moment, giving the following 
specs: 

Field 
Scale 

2.8 x 4.4 degrees 
15.5 arcsec per pixel 

It also is designed for the double-density RCA chip, and Doug has 
recently used it to obtain some very nice I band images of M31. 

1.8m telescope 

Work is still progressing towards bringing the 1.8m under computer 
control , but even now it is much easier to use than before: it can be 
set to an accuracy of better than 30 arcsec, objects fainter than 18th 
magnitude are visible on the TV guider, and all common spectrograph 
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functions can be controlled from the observing room. The mountings for 
the shectograph and CCD on the spectrograph have been improved to reduce 
the flexure and other initial problems encountered, so that they are 
"taking over" as the detectors of choice, with the Reticon still being 
used for some of the high signal-to-noise applications. The shectograph 
"speed" may be quantified as 1 ct/sec/A in the blue spectral region for 
B - 13.1. The RCA CCO beats it for all but very low signal-to-noise 
observations for wavelengths greater than about 5000A. 

New Photometrics CCO 

We are in the process of ordering a second CCO system which will 
have the following characteristics: 

Photometrics (Ford aerospace) chip 
512 x 512 20 micron pixels 
Peak QE 55% @ 7500A 
Coated to give good QE in blue (probably 
(lOe readout noise 
250,000e full well 

30%) 

The new chip will be mounted in an identical dewar to the RCA chip (i.e. 
a "CFHT-style" dewar) so the CCOs will be able to be mounted 
interchangeably on any of the instruments . 

with two CCO systems available, we should be able to support more 
direct observations on the 1.2m as well as CCO spectroscopy on both 
telescopes . Les Saddlemyer, Doug Bond, and Frank Younger have all 
become very proficient with the instrumentation, detectors, and 
computers , with the result that expert "service observing" is now a 
reality (albeit somewhat restricted by available manpower). Observing 
time requests or questions should be addressed to Bob McClure (604 388 
0021) or myself (604 388 0010). Our Bitnet node 1s "NRCOAO" and our FAX 
number is 604 388 0045. 

David Crampton 

Sidney van den Bergh, F.R.S. 

Congratulations to Sidney van den Bergh on his recent election as a 
Fellow of the Royal Society (London) . Sidney joins a very small group of 
Canadian astronomers who have been so honoured. 

C.O . S . 

First Infrared Light at R.A.O. 

The R. A.O . Infrared Tele scope achieved first infrared light on 
Jan 5 1988 . The event was celebrated in c~ampagne . In mid-December the 
autotracker was completed so that the telescope can now be locked on to 
a target and tracked without further action by the operator. Work 
continues on improvements. 

Gene Milone. 

SIMBAD Access 
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SIMBAD is rapidly gaining popularity among the North American astronomical community. 
This large database, maintained by the Strasbourg Data Centre (CDS), provides complete bibliog
raphy since the mid 1950's on all stars, as weU'as comprehensive lists of cross-identifications, fluxes, 
the best positions available, etc. 

In the US, NASA is experimenting with the provision of free access to SIMBAD for US astro
nomers, who have Cound the network costs to be prohibitively expensive. In Canada, we have been 
providing Cree access on a trial basis since last fall. Users have been very impressed with the service, 
which typically will generate several pages of bibliographic references for a reasonably well-known 
star. AU output can be electronically mailed to the user as a separate file; it is not necessary to 
use your own computer to "trap" the output. 

Because the service is so highly valued by those who have used it, we will continue to offer free 
access as long as our budget permits this. 

IUE Databases 

We are currently aCCjuiring the two major IUE products, which should nicely complement each 
other. • 

• Unirorm Low-Dispersion Spectra This new IUE product will be installed at CADC in 
late March. It will give direct remote access to these spectra, which will be of most use to the 
casual user who wants a quick look at the UV spectra oC his Cavourite objects. These spectra 
(low-resolution only) have had the most recent IUE calibrations applied to them. However, 
Cor "publication quality" analysis users may need to re-analysis the IUE images, which contain 
inCormation perpendicular to the dispersion axis, and allow one to determine the reality of 
weak Ceatures. Also, the ULDA is at the moment only complete to 1983 . 

• High- and Low-resolution Extracted Images The National Space Science Data Center 
is now delivering some 250 magnetic tapes containing the IUE extracted images. We will 
be developing a facility Y!.hereby users can select and request copies of any subsets of these 
images, which will be most useful to someone interested in a detailed analyses of the IUE data, 
or who is interested in examing the high-resolution data. The CADC would welcome visitors 
to Victoria who wIsh to undertake particularly extensive research projects. 

STARCAT 

We have been steadily working in two main areas on improvements to STARCAT, which 
provides interactive access to a number of the most important astronomical catalogs. All of the 
CADC services are used through a menu-driven IIser interface, avoiding the need for the user 
to know anything about the VMS operating system. The way in which this interface works is 
being improved constantly. In addition , we have been running programs to locate, and if possible 
correct, errors in the catalogs themselves . These errors occur in the machine-readable versions of 
the catalogs which were provided to us by other data centres, and appear to have previously been 
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unnoticed by anyone else. 

CASCA Demonstration 

We will be demonstrating the CADC services during the CASCA meeting in Peterborough. 
Please drop past, and let us show you how we can help with some of your research activities. 
Besides the on·going demonstrations, there will be a special half-hour tutorial session on the basics 
of using CADC services. All are welcome to attend. 

Improved Network Access 

NRC's Informatics Division is actively discussing the creation of a national high speed computer 
communications network called NRCNet, which would be patterned on NSFnet in the US. Like 
NSFnet, it would be a backbone connecting regional networks such as BCnet and CRIM, in the 
Montreal area. We are planning to join BCnet this summer, which will give high speed (at least 
56 kbps) communications between CADC and UVic, UBC, and SFU. This will be the first step 
in what we hope will be our eventual connection to NRCnet. IncidentaUy, NRCnet would also be 
connected to NSFnet, providing good communications to the major astronomy sites in the US. 

CADC Name Change 

Our name has recently been changed by dropping the word "Space". This was done partly 
to emphasize NRC's desire that we should archive certain ground-based data sets (this might, for 
instance, include CFHT CCD images) and partly because of a perception that the old name was too 
long. We do not expect any major changes to our current activities, which emphasize the archiving 
and distribution of data from space observatories, prticularly the Hubble Space Telescope. 

DAOPHOT/IRAF 

Work is continuing on installing Peter Stetson's DAOPHOT package within IRAF, which will 
ensure its portability to any machine which runs IRAF. A first release is expected in May, but the 
exact date will depend on the difficulty of installing the TABLE system of STSDAS in this release. 
DAOPHOT/IRAF will work with the APPIIOT package of IRAF and will be fully integrated 
within the IRAF environment. 

Interruption of Service 

The DAO/CADC computers will be moved to our new building extension around the first 
week of May, although the exact dates are not yet known . Users should expect the system to be 
unavailable for several days while the move is taking place. Anyone needing further details should 
call Andy Woodsworth at (604) 388-0024 . 
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1 Introduction 

Our present knowledge of the Sun, the stars and the more distant constituents of the 
Universe has come mainly from study of their electromagnetic radiation.: radio and infrared 
emissions, visible and ultraviolet light, and X- and "I-rays. However, the fundamental nuclear 
reactions which power the Sun are hidden from view. Important information on these processes 
is available from one type of subatomic particle, the neutrino, which escapes essentially unim
peded from the centre of the Sun. It was realized more than 20 years ago that the detection of 
this weakly interacting particle could give a unique description of the nuclear fusion reactions 
that produce the Sun's energy. 

In this document we summarize a proposal to construct and operate a facility called 
the Sudbury Neutrino Observatory (SNO). The SNO proposal has been recently submitted for 
approval to the NRC and NSERC in Canada, and the Department of Energy and National 
Science Foundation in the USA . Such a world class observatory would be very sensitive to 
solar and supernova neutrinos and provide new insights into the solar interior and fundamental 
properties of neutrinos. A brief overview of the science, other experiments, the facility and the 
resources required are given in the following sections. I 

2 Neutrinos 

Neutrinos are very light, possibly massless, particles that interact weakly with matter. 
There are three known types of neutrinos: electron (II,), muon (II,.) and tau (II,) . Many (but 
not all) solar nuclear reactions produce neutrinos and the only type they produce is the II,. 

Some modern theories of neutrinos, however, predict that these three types may convert from 
one to another via a process known as neulrino o.cillalion.. Neutrino oscillations can only 
occur if at least one type of neutrino has mass. Therefore observation of oscillations, and by 
inference neutrino masses, would be of fundamental importance to elementary particle physics 
and cosmology. A number of Earth-based experiments have sought but failed to observe these 
oscillations so that their existence remains conjectural. Observation of neutrino oscillations 
may be enhanced if the neutrinos have travelled long distances or if they have passed through 
very dense matter. For these two reasons solar neutrinos are much more sensitive probes of 
neutrino oscillations than terrestrial neutrinos. 

3 Solar Nuclear Reactions: The Standard Solar Model 

The understanding of the interior of the Sun is based on a complex physical model called 
the Standard Solar Model. In this model one takes as input the known solar parameters (mass, 
radius, luminosity, age, surface chemical composition) together with nuclear reaction rates and 
an equation of state for the solar interior, and one attempts to find a self consistent description 
of the solar interior . This model, which is widely used for understanding stellar evolution, 

IThose interested in more details may obtain a cop)' or the SNO Proposal from W.F .Davidaon,High Energy 
Phy.iu Section, HIA, NRC , Ollowo KIA OR6. 
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unambiguously predicts that the dominant energy-generating mechanism is a sequence of re
actions known as the pp chain. Neutrinos are emitted at various points in the sequence. The 
most intense neutrino flux is associated with the fusion of two protons to form a deuteron. This 
low energy group is quite insensitive to the details of the model. A very energetic group comes 
from the decay of 18 and its intensity depenfls critically on the central temperature of the Sun. 

There are two main factors that determine our ability to observe neutrinos: neutrino 
energy and flux. The probability of interactions occurring increases as the square of the neutrino 
energy and is proportional to the flux . The pp reaction produces the most intense flux of II" 
but these neutrinos do not have enough energy to be recorded by any of the existing detectors. 
Other reactions in the pp chain, particularly the decay of the boron isotope 88, are expected to 
produce II, with sufficient energy and flux to be observed with present detector., even though 
the fluxes are much smaller. 

4 The Solar Neutrino Problem 

To date, only two measurements of the flux of solar neutrinos have been attempted and 
these have been sensitive only to the high energy II, from the decay of 88. The results of both 
experiments have indicated a flux which is at least a factor of three below that predicted by the 
Standard Solar Model and is consistent with a total absence of 88 production in the Sun. This 
discrepancy, whicb has come to be known as the Solar Neulrino Problem, has raised disturbing 
questions about our understanding of the Sun and about the nature of neutrinos. 

Two general classes of explanations have been proposed. It may be th"t the predicted 
II, flux is inaccurate because of deficiencies in the solar model. On the other hand, it may be 
that the measured flux is lower than the predicted flux because some fraction of the II, from 88 
generated in the Sun has oscillated into II,. or II, before reaching Earth. Since the experiments 
to date have been sensitive only to " .. it is not possible at this time to resolve which of these 
explanations, if either, is correct. 

5 Neutrino Detection in Heavy Water 

In this Section we discuss properties of heavy water which make it unique as a neutrino 
detection medium. Solar neutrinos can interact with the deuteron of the heavy water through 
three reactions. The flux, energy spectrum and direction of the incident II, can be measured 
through two of these three reactions; the total flux of neutrinos (that is, the sum of II" II,. and 
II, and their anti-particles) can be measured using the third reaction. While solar neutrino 
reactions only produce II" these may be converted to ",. or II, by the neutrino oscillation 
process . Heavy water is sensitive to electron antineutrinos (iI,) which may originate from 
cosmic-ray interactions in the atmosphere, as a background from nuclear power plants, or from 
supernovae through a fourth reaction whose signature distinguishes it from neutrino-induced 
reactions. Finally, electron antineutrinos ~an interact with the light water which surrounds the 
heavy water via a fifth reaction. 

The II, flux , spectrum, and direction would be measured via the charged current reaction: 

1I.+d ~ p+p + e - ... .. 1 

.. . 
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corresponding to the inverse p-decay of the deuteron. Monoenergetic neutrinos produce elec
trons which are almost monoenergetic with kinetic energies of approximately Ev - 1.44 MeV; 
hence this reaction is well suited to a direct determination of the energy spectrum of the de
tected 11, . Since the cross section for this reaction is relatively large, several thousand solar 11, 

events per year are expected for a one kilotonne D20 detector, giving a high-statistics energy 
spectrum. Moreover, the detected electrons would possess a characteristic backward-forward 
asymmetry of a factor of two relative to the Sun-Earth direction . 

The second reaction producing a detectable signal is neutrino-electron elastic scattering: 

II. + e -> ". + e .. ... 11 

All three types of neutrino can participate in this reaction; here ". denotes II" II,. and II,. For 
sB electron neutrinos, the yield from reaction II is an order of magnitude smaller than that 
of reaction I. Although Reaction II gives little information on the neutrino energy spectrum, 
the electrons from reaction 11., however, are kinematically constrained to the forward cone, thus 
furnishing excellent directional information on the nux. In D20, these events can be separated 
from those of reaction I by their strong forward peaking with respect to the Sun's direction . 

The total neutrino nux, irrespective of the constituent neutrino types, can be determined 
from the neutral current reaction: 

". + d -> ". + P + n ..... 111 

The reaction rate would be determined by counting the free neutrons released . It is this 
sensitivity to the neutral-current reaction that is unique to the SNO heavy-water detector and 
sets it apart from competitors. From the viewpoint of resolving clearly the SNP, this is the 
key reaction as it provides a test of solar models even if neutrino oscillations do occur. The 
ratio of the numbers of events from reaction I to reaction III provides a direct determination of 
the presence of neutrino oscillations. Reaction III would be identified by observing the l-rays 
resulting from the capture of the neutron . The addition of NaCl to the D20 will be used to 
enhance the efficiency of this capture process. 

While the Sun is not expected to be a source of antineutrinos, supernovae, for example, 
could be. Antineutrinos could be detected in two ways. The nux can be measured in the D20 
through the reaction: 

ii, + d -> n + n +.+ .... .IV 

The unique signature for this reaction would be the positron signal followed by two neutron 
capture l· rays. The electron antineutrinos can also interact in the light water (H 20) shield 
surrounding the \)20 via the reaction: 

ii,+p -> n+.+ .... . V 

6 Review of Solar Neutrino Experiments 

6.1 Worldwide Activity 

The Solar Neutrino Problem has generated considerable experimental activity in the 
world scientific community. The two experiments mentioned in Section 4 will continue. The 
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results of the radiochemical experiment of R. Davis, located in a South Dakota mine, led to the 
discovery of the Solar Neutrino Problem. It has been operating for 20 years but, with its very 
low detection rate, is unlikely to yield much additional information. The other experiment , 
the Kamiokande detector operating in Kamioka, Japan, detects neutrino interactions in 3,000 
tonnes of ordinary water (H20) by observing Cerenkov light with photomultiplier tubes. This 
Cerenkov light is generated by the fast electrons that are produced by neutrino interactions in 
water. Since ordinary water is only sensitive to reaction II, which has one tenth the cross section 
of the other reactions, it is relatively insensitive to solar neutrinos. Because the Kamiokande 
detector also has a high background from cosmic rays and natural radioactivity, its potential 
for this study is limited. 

The only new proposals which are concurrent with the SNO proposal are two radiochem
ical experiments in Europe using gallium as the sensitive material. These detectors will be 
sensitive mainly to low energy II, from th~ pp reaction. The germanium produced by II, inter
actions with gallium will be measured by extracting an expected twenty atoms of germanium 
every two weeks from some 30 tonnes of gallium. Since these experiments are sensitive to II, 
from the pp reaction and since the SNO detector is sensitive to II, from the 8B reaction , these 
projects are of a complementary, rather than an over-lapping, nature. 

A third experiment, ICARUS, which is under construction at the Gran Sasso laboratory 
in Italy, is scheduled for completion several years later than SNO. ICARUS, which will use 
liquid argon, will detect the II, from 8B and only weakly the II,. and II, resulting from neutrino 
oscillations. It will have good energy and angular resolution in real time. 

6.2 ComparIson of SNO Project with Worldwide Activity 

We propose to construct a large volume heavy-water (D20) detector to measure the 
neutrino nux from the decay of 8B in the Sun. The SNO detector will be unique among all 
existing and funded detectors in its ability to detect all neutrino types. Two independent 
measurements will be carried out: one will be sensitive only to the II" while the other will 
be sensitive to the sum of all three types. If the observed neutrino nux differs in the two 
measurements,then this will provide unambiguous evidence that neutrino oscillations actually 
occur, a conclusion that will not depend on the Standard Solar Model. This is a very significant 
point. Since the other experiments are only sensitive to the II, nux,their proponents will not 
be able to address the question of oscillations without comparing their result to that of the 
possibly deficient Standard Solar Model. 

In additinn to detecting neutrino oscillations the SNO detector would make it possible to 
test models of solar"B production with a factor of forty more sensitivity (- 10 events per day) 
than that of previous experiments. Thanks to the high statistical accuracy and the real time 
nature of the data, checks can be made for reported correlations between the radiochemical 
data from the Davis experiment and those of sunspot activity and solar nares. Since the 8 B 
neutrino nux is a sensitive probe of the te)1lperature within the solar core (the rate for 7 Be 
+ p burning to produce 8B is strongly energy·dependent), measurement of the "8 neutrino 
nux to an accuracy of 10% translates into knowing the temperature of the core of the Sun to 
about 0.6%. Temperature changes could be monitored to I % on a weekly basis, or to a higher 
accuracy over a longer timescale. Finally, it ought to be possible to extract information about 
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the rate of the rare high-energy 3He-p capture reaction which governs the 3He density and the 
temperature profile at larger solar radii. 

The SNO and gallium experiments are of a complementary nature: they are sensitive to 
different reactions and are studying different aspects of the model.The main attributes of the 
SNO experiment with respect to the gallium experiments are: 

• sensitivity to the 88 neutrinos 
• high rate (10 events/day) 
• real time measurement of energy spectrum and direction of 

electron neutrinos 
• independent detection of II, and the sum of 

all types of neutrinos 
• measurement of the temperature of the solar interior 

nearer to the centre than would be possible 
with the gallium experiments. 

The first point is important since it is from a 88 measurement that the Solar Neutrino Proh
lem has been discovered; the gallium experiments are not sensitive to 88 neutrinos. A low 
88 neutrino flux and a normal pp neutrino flux are easily explained within the theory of neu
trino oscillations. In addition, by accurately determining the energy spectrum of II" the SNO 
experiment will be in a position to confirm that the II, actually come from 88 decay. This 
measurement will also make it possible to observe a spectral distortion produced by some types 
of neutrino oscillations in the dense matter of the Sun. 

The recent observation of neutrinos from supernova (Shelton) SN 1987A with two large 
light water Cerenkov detectors has highlighted the importance of this technology. The SNO 
detector, using the same technology but with some of the light water replaced with heavy 
water, would be sensitive to neutrinos from stellar collapse in the Milky Way or Magellanic 
Clouds. Supernovae produce all types of neutrinos and antineutrinos and the SNO detector 
would uniquely detect all of them. This experiment would have high efficiency for the burst 
of electron neutrinos produced in the initial collapse and would enable a measurement of their 
energy spectrum. We would be able to measure ·independently the energy spectrum of both 
electron neutrinos and electron anti neutrinos in the cool down period. In addition we would 
be able to count the total number of neutrinos of all types produced. This experiment would 
therefore provide different and more detailed information on the dynamics of the collapse and 
on the masses of the II~ and liT than any of the other proposed experiments. 

The SNO detector would provide a unique instrument of unprecedented power in the 
emerging field of neutrino astronomy where, in addition, it would be possible to carry out 
critical tests on intrinsic properties of the neutrinos, which are pivotal to further progress in 
fundamen tal theories of physics. 
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7 SNO Description 

The ability of neutrinos to penetrate great distances through dense matter implies that 
inordinate amounts of detector material are required. It also implies that detection rates are 
low, making it essential to reduce backgrounds. to a minimum. These two constraints are the 
fundamental limitations on the development of neutrino physics: that is, we must maximize the 
size of the detector and minimize the backgrounds. To minimize the cosmic ray background 
it is necessary to locate the detector deep underground. Again , appropriate shielding must be 
provided to reduce background from the natural radioactivity in the detector materials and 
surrounding rock . 

We propose to build a neutrino detector using 1,000 tonnes of 0 20 at a site 2,070 m below 
ground in the Creighton Mine, owned by INCO Limited, in the town of Walden, near Sudbury. 
The design of the SNO detector resembles in many respects that of the operating Kamiokande 
detector described in Section 6.1. The 1,000 tonnes of 0 20 ensure the required sensitivity, 
while the great depth of the mine provides the low background. It is important to note that 
Canada is in a unique position to mount the SNO project . No other nation possesses sufficient 
reserves of 0 20 . The Creighton mine is an outstanding site in North America due to its depth 
and stability of rock required for the construction of the large cavity. INCO has the necessary 
advanced technology to excavate the cavity. Furthermore, the magnitude of the Creighton 
mining operation and the high level of its technology provide an infrastructure unparalleled in 
its ability to support this project. 

The design of the proposed detector is shown in Figure 1. A neutrino interacts in the 
0 20 or H20 producing an energetic electron which emits Cerenkov light. This light is detected 
by sensitive photomultiplier tubes. The pattern of photomultiplier tube responses allows the 
neutrino interactions to be characterized. 

The design is determined largely by consideration of the radioactive backgrounds. The 
ultra-pure 0 20 (less than one part part in 1014 of Uranium and Thorium) is shielded from the 
radioactivity in the rock by 0.9 m of low activity 'Sulfurcrete" and by 4 m of H20 of a purity 
similar to the 0 20 . The photomultiplier tubes must be separated from the 0 20 by 2.5 m of 
H20 to attenuate the ,-rays from radioactivity in their glass envelopes. 

This design has evolved over the past three years as a result of extensive measurements 
and calculations by a growing collaboration of scientists. The proposal has been developed by 
28 scientists at 9 institutions in 3 countries . About $370,000 was raised by the participating 
institutions to commission INCO to cut a drift to the site chosen for the detector so that 
the rock properties could be determined, and hence the feasibility of excavating a large cavity 
confirmed. 

With the present schedule at least two years of data collection with 0 20 can be assured. 
While this would be sufficient to complete the solar neutrino studies proposed, it would be 
very desirable to run the experimental program longer to improve the accuracy of the data, to 
search for variations in the solar flux during ... significant fraction of a solar cycle and to watch 
for supernovae. 

We propose that this subterranean laboratory be operated as a National Facility. Not 
only is this appropriate for a major observatory, but also in building the laboratory we would 
be creating an ultra-low radioactivity environment in which otl,er scientific experiments could 

: . 
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Figurel.l : Design of the Proposed Detector. 
The diameter of the cylindrical rock cavity is 20 metres. 
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be carried out. For example, one suggested experiment would involve replacing the D20 with 
liquid scintillator which would give better energy resolution but a lower sensitivity. Another 
experiment which has been proposed and could be done in this facility would involve the 
replacement of the heavy water with Boron-loaded liquid scintillator as the active material. A 
third radiochemical experiment which could be used to observe solar neutrinos involves the use 
of Lithium as the active material. Thus there are a significant number of alternative proposals 
for experiments either in parallel or in series with the current one. A National Facility would 
therefore provide a suitable 'infrastructure to support such activities. 

The cost of the Observatory is estimated at $35 million. The final decision as to how this 
will be divided among the collaborators is yet to be decided . The current proposal is to fund 
the facility and half the detector through the Canadian part of the collaboration at a total cost 
of $26 million with the remainder being supplied by the US and the UK. The annual operating 
cost of the Observatory is estimated to be S 1.8 million. 

8 Conclusions 

The SNO project constitutes an unusual scientific opportunity provided by two uniquely 
Canadian resources: the availability of about $300 million worth of heavy water and the avail
ability of an outstanding very deep underground site from an interested private company. The 
scientific potential of the Sudbury Neutrino Observatory is substantial and unique, with the 
possibility of obtaining a detailed understanding of the energy generation processes in the Sun 
as well as determining properties of the neutrino which are essential to the complete formulation 
of a theory of the fundamental laws of physics. In addition, this detector would give unique 
information on and have unparalleled sensitivity for stellar collapse. It would be at the fore
front of the new science of neutrino astronomy. The Observatory would be a National Facility 
for basic research, education and an international centre for science beneath the surface of the 
Earth. 
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UNIVERSITY OF BRITISH COLUMBIA 

The Walter Gage Residence is a modern three tower, 17 story complex consisting primarily of single 
bedrooms, grouped in sixes with a shared washroom and living area. Many rooms have a panoramic view of the 
mountains, Burrard Inlet and Howe Sound. A limited number of self-contained suites are also available on a 
first-come, first-serve basis. The studio-single occupancy includes a private washroom and bedsitting area; 
the one-bedroom suite includes a private washroom and living room. All units have refrigerators. 

NAME: 

ADDRESS: 

MR._ MRS. 

City 

REQUEST FOR ACCOMMODATION 

TELESCOPE • DEPARTMENT OF ASTRONOMY 

MAY 5 • 8, 1988 

MS. 
First Name 

Pray/State 
-=~ __ ~~ __________________ TELEPHONE: 

ZipIPastal Code 

Last Name 

Country 

ARRIVAL DATE/TIME: _________________ DEPARTURE DATE/TIME: ________________ _ 

PREFERRED ACCOMMODATION: 

_ SINGLE BEDROOM (sharing washroom and lounge) 

_ SUITE-STUDIO (single occupancy) 

_SUITE-ONE BEDROOM (single or double occupancy) 

_lIWe will be accompanied by our family in a one-bedroom suite. 

PER NIGHT 

$26.00 CON 

$45.00 CON 

$55.00 CON· 

Name: ___________________________ Name: __________________________ _ 

• $10.00 each additional family member to a maximum occupancy of 4 persons 

Single bedrooms or adjacent single bedrooms will be provided when requests 
for suites cannot be satisfied. 

A $10.00 (Canadian Funds) non-refundable deposit Is required. Method oj deposit payment: 

_VISA _MasterCard _Bank/Postal DrafVCheque 

Credit Card Number: Expiry Date: ________________________ _ 

Cardholder's Name: ______________ Cardholder's Signature: __________________ __ 

All rates are quoted in Canadian Funds and are subject to 8% Provincial Hotel Tax. Accommodation payment is requested 
upon check-in by cash, travellers' cheques, VISA or MasterCard. 

Please reserve your accommodation before April 5, 1988. Reservations received after this date will be accepted on an 
availability basis. Send this form and a $10.00 (Canadian funds) non-refundable deposit to : 

UBC CONFERENCE CENTRE 
Reservations Office 
5959 Student Union Mall 
Vancouver, B.C. V6T 1 K2 CANADA 
Enquiries: (604) 228-2963 


