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CANADIAN ASTRONOMICAL SOCIETY 

SOCIETE CANADIENNE D'ASTRONOMIE 

Dead lines 

Mat e rial for each issue of Cas siopeia should be in the editor's 
hands by the deadline published in the preceding issue. These deadlines 
a re normally about one or two weeks before t he appropriate equinox o r 
solstice. Fo r the Summer Solstice issue, however, the deadline is t wo 
weeks after the end o f the A. G.M. , if thi s is later tha n the solstice 
itself will allow! 

For the Autumnal Equinox issue the deadline is Monday, 
September 14. 
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Editorial 

Tn the last issue T mad e some pessimisti c remarks concerning the 
jolnt meetin g wi th the A.A.S . In retrospect it seems that only two of 
my fears proved unfounded. 

The fir s t wa s that the hi gh fees would deter many Canadians from 
at tending . The meeting \Jas as wel l attended by Canadians as most are , 
whether they are C.A.S. or A.A.S. meetings . 

The secolld was the reaction that I feared (" })OW cute!") to the 
Observatory posters. There was no r eaction at all , and indeed almost 
total lack of int e rest. On seve ral occasions I found the room nearly 
deserted, even when the neighbouring poster hall was very c r owded. 
Indeed I twice found myself alone tn th e r oom at such times. These 
results have been confirmed by other observers, and st rongly s uggest 
that the eff ort of many people in preparing the poste rs was wasted. The 
title of "cllte s t poster should certain ly be awarded to the University 
of Toront o. 

My main conce r n, that the C. A. S. would as an entity be nearl y 
undetectable, was fully borne out, however, and future C.A.S . executives 
should be aware of this in conS idering the advisability of jOint 
meetings. 

Nevertheless the meeting admi rabl y served its main purpose, whi c h 
was to enable astronome r s t o meet and exchange ideas face to fa ce . It 
seemed to be ve ry eff i ciently run , and the local o r ganizers des erve 
g reat c r edit fo r their attention to detail in coping ad roitly with large 
numbers of people. 

Colin Scarfe 
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72H5J.1 

2 9 Jun e 1987 

Sir: Ast r o ids a nd As t e rophysics 

Some time ago, you expres sed puzzlement ove r the fact that devotees of 
as te roseismology have chosen t o spell their new sci ence wi th an "e" . Pro f essor 
Tatum asked me i f I could shed light on thi s conundrum, but a l as , af t er mon t hs 
of the most painstaking research, the an s wer remains e ssentiall y "not!. 

Gr eek ha s two word s f or "star ll
: a st er (dcrr-f)p) , which gives a st ero- i n 

compound words , a nd ast r on ( ~ OTpoV), which gives ast r o- i n compounds. The 
first means a n individual star (usually a c onspicuous one ) , whereas t he s econd 
word is normally used in the plural to r efer to TIthe stars Tl in general. This 
dist i nct i on i s generally observed in compound words ~ whether by luck or design: 
thu s as t e r isk mean s " a litt le s t a r" , a nd ast eroid "l ike a sta r " , whereas 
astrology , ast r omet r y-:- a st r onomy and a s trophysics a ll r efer to study of lithe 
stars II i n general. So far so good , but the asteroseismo l ogists clear l y do 
not fit this pattern. Can t hey defend their spelling , or is thiS, as I suspect . 
simply a case of one-uprnansh ip? 

Your s sincerely , 

J r r.~ 
J ohn C. Fitch 

JCF:an 
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ANNUAL GENERAL MEETING - 1987 
held during the 

Eighteenth Meeting of the Canadian Astronomical Society 
Law Building 

University of British Columbia 
Friday, June 19, 1987 

1. 1987 CASCA ELECTION : 
Ernest Seaquist, President of the Society, called the meeting to order at 14:27 PDT, 

with about 70 members present . A final call was made for election ballots, and 148 
returned ballots were given by the secretary to scrutineers Doug Hube and Jean-Rene 
Roy, who retired to count the ballots. 

2. ADOPTION OF MINUTES: 
It was moved by Gordon Walker, seconded by Georges Michaud that: 

MOTION 1 
The minutes of the 1986 Annual General Meeting be adopted as published in Cassiopeia 

51 , pageo £·£0, (1986 8ummer solstia i.8ue). 
The motion carried . 

3. BUSINESS ARISING FROM THE MINUTES: 
Chris Aikman noted that the joint proposal (with the RASC) to feature Canadian 

observatories on postage stamps was submitted to the chairman of the Stamp Advisory 
Committee of Canada Post Corporation on October 1, 1986. The t iming of the submission 
proved to be unfortunate, since the closure of a national observatory became a political 
issue only a few weeks later. Although receipt of the proposal was acknowledged in a letter 
from the committee chairman dated October 30, there have been no further developments. 
A member suggested that perhaps this was indicative t hat the proposal was subsequently 
lost in the mail. 

4. PRESIDENT'S REPORT: 
Ernest Seaquist noted that the past year had seen many representations by the So

ciety to the government and the public on a wide variety of issues . As president , he had 
written an article challenging the federal government's undermining of basic research as 
evidenced by recent policies and NRC funding reductions; this article was carr ied in the 
Globe ff Mail in the last week of November 1986. A similar article by Georges Michaud 
was carried by Le Devoir on December 8th . A brief edited by Georges Michaud had been 
been submitted to the Cloutier Commission wh ich was charged to review the impact of t he 
NRC budget cuts . Letters dated December 1 were sent t o both Prime Minister Mulroney 
and Science &. Technology Minister Oberle expressing the Society's alarm over the closure 
of ARO and concern for the long term provision of national facilities. The content of these 
letters was also communicated to NRC President Larkin Kerwin. On the same date, the 
president had communicated to NSERC Council member John Rice the Society 's concern 
over NSERC's proposal to replace lnfrastructure I grants (which provide support t o uni· 
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versity observatories) with a user fee policy. Fortunately NSERC has decided to continue 
this infrastructure grant program. 

Letters were also sent in December to the Honourable Frank Oberle and Arthur Collin 
at MOSST and to David Low of the Interdepartmental Committee on Space urging that 
space science be a fundamental activity within the proposed national space agency, with 
15% of the agency budget being earmarked for this purpose. A reply from Minister Oberle 
indicated that space science will indeed be an activity of the new space agency, although the 
level and form this activity would take remained unclear at this time. More recently, Ernest 
Seaquist and Jim Hesser represented the Society and presented a brief on the Canadian 
space program to the House of Commons Standing Committee on Science, Technology ell 
Research in Saskatoon on May 27. Sun Kwok had also appeared independently before this 
committee to present the case for space astronomy. 

Several members, including Walker, Hesser, Racine and Bolton, had expressed concern 
over the proliferation of orbiting space junk in general and the Eiffel Tower Centenary 
orbiting ' ring of light' proposal in particular. This concern had been conveyed to both 
Roger Cayrel and the minister of science in France. Applause greeted the revelation that 
this particular proposal has recently been abandoned. 

On the positive side, Seaquist noted that a new frontier had been opened by Canada's 
participation in the James Clerk Maxwell Telescope. He had represented the Society at 
the official signing ceremony in Hawaii on April 26, and at the dedication of the telescope 
on the day following. 

Seaquist noted that many changes have recently occurred in the chairing of CASCA 
committees. New chairmen are Chris Purton (Small Grants Committee) , Peter Martin 
(Awards), Richard Bochonko (Education), George Mitchell (Theoretical Astronomy) and 
Peter Millman (Heritage). Peter Dewdney will be acting chairman of the Radio Astron
omy Committee during the coming year, while chairman Bill McCutcheon is overseas on 
sabbatical. The chair of the Optical ell Infrared Astronomy Committee is currently va
cant following the resignation of Bruce Campbell. Thanks were expressed to all retiring 
chairpersons. 

At the conclusion of his formal report, the President raised two issues for membership 
discussion. The first of these concerned the question of Canadian astronomers publish ing 
their research on a more regular basis in The Canadian Journal 0/ Physics, which might 
then be renamed The Canadian Journal 0/ Physics 8 Astronomy. Although this proposal 
had aroused little interest since it appeared in Ca8siope ia 53, 3 (1986 Winter issue), it 
prompted some discussion on this occasion. Some members felt that it easier for the 
reader to locate articles of interest in the specialized journals that are currently the main 
vehicles of astronomical publication. Others noted that the CJP has recently published 
the proceedings of two CITA-sponsored conferences, and is already an important reference 
for astronomers. The possibility that the journal might waive page charges for CASC A 
members could be an attractive feature. A 'straw vote' to indicate how many supported 
exploration of the Canadian Journal of Physics 8 Astronomy concept showed roughly one 
third of the members in favour . 

A second and more general issue raised by the president concerned the manner in 
which the Society sets priorities for future needs in astronomy. Specifically, how can we 
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match government funding timescales which are strongly political in nature, when the 
Soc iety as a whole meets but once a year? This consideration is of particular concern 
for major projects (those costing _$10 7 or more) which are visible at t he political level. 
Addi tionally, how do we rank proposals of vastly different scale, not only among themselves , 
but in comparison to existing projects or faci li ties? Although the research councils (NRC ell 
NSERC) appear to respect the Society's advice and can deal with most proposals internally 
and non-politically, the effectiveness of ou r recommendations appears to have been diluted 
by our reluctance to assign ranked priorities to new and existing facilities. 

In the intense discussion which followed , it was suggested that all members, but par
ticu larly the Board members, should maintain a ranked list of priorities in mind. Although 
a priorities committee was suggested, it was felt that setting of priorities is the respon
sibili ty of the Society as a whole ; however, the Board should be prepared at all times to 
take initiatives and to react to specific opportunities as they might arise. The Board Can 
meet by teleconference on short notice . Where possible, the Board should include com
mittee chairmen to provide technical expertise in their discussions. They should also seek 
membership support by mail survey where expedient to do so. The June 1 meeting in 
Victoria of the working group on the High Resolution Telescope was cited as an example 
of how CASCA can respond quickly to a specific opportunity; examination of this project 
will continue aa a top pr iori ty of the Board in the coming months. Working groups such aa 
this one can and should be formed at any time as they are needed , within the constraints 
of our budget to support the travel costs associated wi th such meetings. 

Although there is an advantage when CASCA and the Associate Committee on As
t ronomy state the same priori ties, it must be recognized that the ACA is responsible 
only to NRC, whereas CASCA is accountable to the whole community, and its committee 
recommendations are scrutinized by the entire membership. 

Apart from CASCA's own priorities, we should also be cognisant of proposals put 
for th by other societies for new facilities . Two current proposals which are very relevant 
to us are the Sudbury Neutrino Observatory (SNO) and the Kaon Factory. 

5. ELECTION RESULTS : 

As the scrutineers had returned from counting the ballots , Jean-Rene Roy announced 
the newly elected Directors (1987-1990) to be Serge Pineault and Rob Roger . Seaquist 
offered congratulations to the new directors, and called for the following customary motion 
which was moved by Jean-Rene Roy, seconded by Mike Marlborough: 

MOTION 2 
That the 1987 CASCA election ballots be destroyed. 

The motion carried. 

6. SECRETARY'S REPORT: 

Chris Aikman noted that the Society is still growing apace, with current membership 
now standing at 302. Twenty new members have joined in the last year, and in addition 
seven student members have transfered to ordinary membership. Each was welcomed 
personally into the Society: 
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NEW MEMBERS admitted on November 20,1986 

Grote Reber 

Chong-An Chang 
Michel Fich 
John B. Hutchings 
J ames M. Nemec 

Grant M. Hill 
Catherine F. Westbury 

Robin Arsenault 
Rita T. Boreiko 
Daniel Durand 
Christopher Stagg 
Stephenson Yang 

Honorary Member 
Aust ralia 

Ordinarv Members 
CITA 

St udent Members 

U. of Waterloo 
DAO / HIA 
Geophysics & Astronomy, UBC 

Geophysics & Astronomy, UBC 
Queen 's University 

Transfers to Ordinarv Membe rship 
ESO-Garching 
U. of California, Berkeley 
DAO-CSADC 
U. of Manchester 
Geophysics & Astronomy, UBC 

NEW MEMBERS admitted on June 14, 1987 

Dieter Brueckner 
Walter A. Grundmann 
Christopher L. Morbey 
Kavan U. Ratnatunga 
Janet M. Yamanaka 
P. Franklin Younger 

Pierre Bergeron 
Pierre Brassard 
Pierre Chastenay 
Jean Dupuis 

Ordinarv Members 

S tudent Members 

University of Toronto 
DAO / HIA 
DAO / HIA 
DAO / HIA 
Universite Laval 
DAO / HIA 

Universite de Montreal 
Universite de Montreal 
Universite Laval 

Claudia 1. Mendes de Oliveira 
Stephane Vennes 

Universite de Montreal 
University of British Columbia 
Universite de Montreal 
University of Arizona Peter Wizinowich 

Richard O. Gray 
Calvin Klatt 

Transfers to Ordinarv Membership 
Copenhagen University Observatory 
CAE Electronics 
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Aikman noted that the 198&-7 membership directory and constitution was issued in 
October 1986, and that t he 1988 ed ition will appear in December of this year. Please inform 
him of any changes of address or phone number, either temporary or permanent. Members' 
BITNET, ARPANET or CDNNET addresses will be included in the new direc tory. 

The CASCA Board decided at its June 14 meet ing to continue its clrsponsorship (with 
the ASP and the AAS) of the teacher's news letter The Universe in the CIMsroom at a level 
of US$350 for the 1987-88 year . As of November 1986, there were 433 Canadian recip ients 
on the ASP-administered mailing list. Their distribution by province (from Atlantic to 
Pacific) was as follows: NF( 12) , NS(5 1), P EI(I) , NB(3), P Q (31), ON(78), MB(35), SK(22), 
AD(35) , BC(165). Members are encouraged to promote awareness of the newsletter among 
teachers in their area by Xeroxing and distributing sample copies; contact the secretary if 
you need copies . 

7. TREASURER'S REPORT: (Appendix A) 
John Climenhaga presented the financial statement for the fiscal year 1 April 1986 to 

31 March 1987. The Society's balance has increased 10% to $38708.58, and 69% of the 
year's income was dispersed ; this has been an off year for expenses such as the Beals and 
Petrie Awards . About 65% of oUI balance is now held in term deposits and Guaranteed 
Investment Certificates. Cl imenhaga moved and Woodsworth seconded: 

MOTION 3 
The Trea.ure r's report be adopted. 

The motion carried. 

8. NEW TRANSLATIONS OF REGLEMENTS #:1-£, 4-8 ET 6-£: (Appendix B) 
Chris Aikman noted that the French version of the bylaws as published in the 1984 

and 198&-87 editions of the CASCA Directory were faulty in that they were made from a 
draft of the bylaws which differed from the version actually fi led for incorporation of the 
Society in 1983. Appendix B gives the actual English version of the bylaw, the presently 
published French version, and (within the rectangular boxes) the proposed French version 
of those portions of bylaws #3-2, #4-8 and #&-2 which are currently at variance in our 
two official languages. For example , as present ly published, bylaw 3-2 requires ordinary 
members to pay membership dues, while rig/ement 3-2 contains no such requirement! It 
was stressed that endorsement of the proposed French versions does not constitute a change 
or amendment of the bylaws, but merely serves to remove a clerical error which has only 
recently come to light . 

It was moved by Chris Aikman , seconded by Georges Michaud: 

MOTION 4 
That the versions extracted fro m rig/ements #:1-£, #4-8 et # 6-£ M highlighted (en

closed) in Appendix B be used in future issues of the Directorv 8 Constit ution. 
The motion carried. 

9. RADIO ASTRO NO MY COM MITTEE REPORT: (Appendix C) 
Bill McCutcheon noted that his committee had met five times since the last AGM. 

Many of these meetings had dealt with the press ing issues of the proposed resurfacing of 
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MOTION 7 
The Canadian A8tronomical Society commends the accompli8hments of the telescope 

dwdopment team. at Coast Sted Limited and at Laval, urge. the Government of Canada 
to fund the.e ongoing projects, sugge.ts that Canadian ob8trvatories offtr optics for the 
Coast Stul mounting and Btcondary optics to Laval, and sttlcs funds to operate one or both 
of the.e large tde.capes at an excellent site, eg., Las Campanas or Mauna Kw. 

Although many members thought the mot ion was positive in the sense of encouraging 
the development of alternate telescope proposals, the specifics of the wording of the motion 
were called into question by some members. John Percy moved and Jaymie Matthews 
seconded a motion to table the previous motion: 

MOTION 8 

That the above motion (motion 7) be tabled. 
The motion to table motion 7 was carried . 

Harvey Richer then moved and Robert Garrison seconded (with a word ing change 
suggested by Rene Racine) the following alternate endorsement: 

MOTION 9 
The Canadian Astronomical Socie t y supports the dwdopment of large optical ttle-

6<OpeS, and notes with particular interest the effort. of Dr. Ermanno Barra at Univer.iti 
Laval in liquid mirror tde.cape dwdopment , and at Coast Steel Limited in the de.ign of 
novd boule tdescapes. 

This motion carried, with 33 in favour and 

1 opposed. 

Vic Hughes then presented a proposal (Appendix F) for the development of a centre 
for speckle interferomentry a t Queen's university, the long-term goal of which would be to 

develop the technology necessary to perform speckle analysis on-line in real time. However 
the motion given notice in Appendix F was withdrawn as originally submitted in favour 
of the following motion which was moved by Michael Marlborough, seconded by Gordon 
Walker: 

MOTION 10 
Wherws the Canadian Astronomical Society note. with interest a proposal by Dr. ~'.A. 

JIughe. to develop a centre fo r 8peclcle inttrferomentry, based on a novd speclcle technique 
developed at Quttn'. Univer8ity, we move that this proposal be referred to the Com mitt •• 
on OptICal and Infrared Astronomy for comment and/ or recommendation. 

The motion carried. 

11. SPACE ASTRONOMY COMMITTEE REPORT: (Appendix G) 
Jim Hesser presented the main points of his appended report, noting that small con

tracts are now being let for studies of the proposed Quasat down-link, and expressing his 
concern for the continuation of the Canadian Space Astronomy Data Cen tre (CSADC) 
beyond the current fiscal year. 

The following motion was introduced by Jean-Rene Roy, seconded by Gordon Walker : 

MOTION 11 
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Wherws the expertise and cooperation with the S pace Tde8cope Science Institute de
veloped by the Canadia n Space A8tronomy Data Centre would be lost 'f this project were 
halted pending th e lJu bble Space Telescope launch, and this 1088 of expertise and cooperation 
would male. it very difficult to restart the project later. 

The refore CASCA 8t rongly urges the National Re8wrch Council to cantinue funding 
the CSADC at a lwei sufficient to allow dwelopment of a capability to handle JIST data 
when the V become available. 

Andy Woodsworth, coordinator of the CSADC, noted that there is already some 
$750,000 invested in the data centre, and all that is necessary at this t ime is sufficient 
operating expenses (_$2x105 ) to maintain the hardware, software and communication 
links . The expense of opt ical disks and disk readers can largely be deferred until HST 
launch . Hesser noted that the CS ADC is alread y available to outside users : STARCAT 
is running, IRAS data are available, and the IUE Ultraviolet Low Dispersion Archive will 
be obtained as soon as funds permit. Don Morton noted that there had not been a clear 
indication of national enthusiam for the CSADC since the 1986 budgetary constraints . 
Several members noted that they are eager to use CSADC once better network linkage 
is available to their institutions: ease of access is the only real stumbling block. Hesser 
urged members to press NRC's Division of Informatics to promote a high-speed national 
network suitable for transfer of large files of computer data. 

The president called the vote, and motion 11 was carried. 

12. OTHER COMMITTEE REPORTS: 
The report of Education Committee is appended (Appendix H). John Percy, retiring 

chairman of the committee, noted that a t least in one province, anti-evolution groups have 
tried to tamper with astronomy as taught in schools . He noted also that a manpower 
shortage is possible in 10-15 years when many astronomers will reach retirement age, and 
that we should plan accordingly to counter this . 

Chris Pritchet presented an oral report of the Computing Facilities Committee. He 
urged members to provide him with their computer mail addresses (about 100 have been 
received so far)' to lobby for better high-speed network ing between our various institutions, 
and to try to maintain hardware &: software compatability that currently exists between 
institu tions even though both are evolving rapidly. 

Chris Purton presented the report of the Small Grants Committee as appended (Ap
pendix I ) . The Heritage Committee and Theoretical Astronomy Committee reports were 
not read but are appended (Appendix J , and Appendix K respectively). 

There was no report from the Awards Committee. However Ernie Seaquist drew 
attention to the modification of the Beals Award as passed at the November 20, 1986 
Board meeting: 

A Bcals Award of $1000 be awarded to a Canadian astronomer or an astronomer 
working in Canada in alternate (c urrently even-numbered) ywrs. The recipient shall be 
inuited to address the Society at its Annual Meeting, the expenses for which shall b. covered 
by the Society. 

The above motion decreases the amount of the award, and increases its frequenc y, 
from prev ious practice, and removes the requirement that the award be used for travel 
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the ARO 46-m telescope, re-examination of the priorities in rad io astronomy in the wake of 
the reduced manpower and capital resources available to NRC following the October NRC 
budget cuts which led to the project's cancellation, and the proposal for Canadian partici
pation in the JCMT project which has s ince been achieved with considerable timeliness and 
speed. The current concerns of the committee are contained in the seven recommendations 
of Appendix C, which were collectively moved by McCutcheon , seconded by Costain for 
endorsement by the Society: 

MOTION 5 
That the recommendations of Appendix C be accepted by the Canadian Astronomical 

Societ", for forwarding b" the President to NRC and the appropriate individuals. 

Although the recommendations were presented as a single motion of endorsement, 
they provoked item-by-item discussion . Alan Bridle suggested that suggestion #2 in rec
ommendation #1 be amended to read "preservation at its present site for eventual use with 
Quasa.t and other international efforts in ver"long baseline interferometrv", hut no formal 
amendment to this effect was forthcoming. Recommendation #2 was seen as being po
tentially harmful to the continuation of this very useful index of solar activity; futhermore 
the concept of user fees is a dangerous one for a country which is itself heavily dependent 
on the generosity of other nations in providing research facilities . John Percy moved and 
Amelia Wehlau seconded the following amendment to motion #5: 

AMENDMENT TO MOTION 5 
To delete recommendation 11 from the motion. 

The amendment carried. 

Rene Racine moved, Phil Bennett seconded: 

AMENDMENT TO MOTION 5 
To consider recommendation 7 separate/II from the other recommendations of motion 5. 

This amendment was defeated with 12 in 
favour, 27 opposed. 

The president then called for a vote on the amended motion which read as follows: 

AMENDED MOTION 5 
That the recommendations numbered 1 and 3 to 7 inc/usive of Appendix C be accepted 

b" the Canadian Astronomical Society, for forwarding by the President to NRC and the 
appropriate individuals. 

The amended motion carried. 

10. OPTICAL & INFRARED ASTRONOMY: 
Bruce Campbell, retiring chairman of the Optical & Infrared Astronomy Committee, 

outlined his committee's report, which constitutes Appendix D. Main concerns of the 
committee were the five-year plan for CFHT, the need to acquire and implement com
mercially a.vailable infrared array detectors at CFHT, and the need for a new Canadian 
optical telescope. This latter point is a matter of widespread interest, with a majority of 
the committee favoring the High Resolution Telescope (HRT) proposal, while the alter
nate proposals also have their strong proponents. The committee recommends that a full 
feasi bility study of the HRT be undertaken immediately, and at the same time encourages 
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individuals intere5ted in alternate optical/ IR telescope projects to develop their ideas in 
parallel feasibility studies . This report was presented wi thout a formal motion for adop
tion, as notice had already been given by individuals that three motions relating to optical 
astronomy would be presented following the committee report. 

The first of these related motions was moved by Doug Welch, seconded by Harvey 
Richer , and is contained in Appendix E: 

MOTION 6 
The member. of the Canadian Astronomical Society strongl" encourage the initiators 

of the High Resolution Telescope project to proceed with the necessary frosibi/it" studies 
and related efforts aimed at malcing H RT a rcality, and urge the Natural Sciences and 
Engineering Reocarch Council and the National Reswrch Council of Canada to assist with 
the dtvelopment of the H RT proj ect. 

In the considerable discussion surrounding this motion, some members stated that 
the CFHT has reached or soon will reach the resolution limits attainable for earth-based 
telescope5; thus we would do better to build telescopes of aperture larger than the 2.5-m 
diameter .ugge5ted for HRT. Others noted that the CFHT tests indeed show that 0.4 arc
second re501ution can be achieved over a wide field, with 0.2 and 0 .1 arcsecond resolutions 
available over fields of several arc minutes and arcseconds respectively, but neither CFHT 
nor any other earth-based telescope has yet been built to the optical and mechanical tol
erances necessary to exploit such resolution over long exposure5. As the aperture/image 
size ratio is the important constraint in faint object detection, an HRT in the 2.5-m range 
is the affordable alternative for the present . It would not exclude the refinements being 
applied to larger aperture telescopes at some future date . The HRT would improve over 
the CFHT resolution and field of view, and its resolution could be extended with speckle 
techniques. It would be very cost-effective in comparison to the HST, as well as being a 
powerfu l complement to it. While there is reason for optimism that a Mauna Kea site 
might be available for the HRT, it was deemed advisable to leave the site choice open at 
present. 

An amendment to terminate motion 6 at the words "necessary feasibility studies" was 
moved by Doug Hube, seconded by Peter Dewdney, but was subsequently withdrawn by 
them in favour of the following amended wording: 

AMENDED MOTION 6 
The members of the Canadian Astronomical Society strongly encourage the initiatorB 

of the High Resolution Telescope project to proceed with the necessary feasibility studies, 
and urge the Natural Sciences and Engineering Reswrch Council and the National Reswrch 
Council of Canada to assist with the development of the feasibility studies. 

The amended motion was defeated, with 19 
in favour, 26 opposed . 

After some fur ther discussion, the president then called for a vote on motion 6 as 
originally moved: Motion 6 as given above and in Appendix E was carried. 

The following motion (including a long preamble, not included here) was then moved 
by Harvey Richardson, seconded by Jean-Rene Roy: 
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to an IAU General Assembly. However nominations for the award are to be made, as in 
the past, by two members who write letters of reco=endation and enclose a curriculum 
vitae on behalf of their candidate , for outstanding contributions to astronomical research. 
Nominations for the 1988 award should be submitted prior to the November 27, 1987 
meeting of the Board. 

13. ELECTION OF AUDITOR: 
It was moved by John Climenhaga, seconded by Michael Marlborough: 

MOTION 12 
That Jeremy Tatum ~ dated as the Society's auditor for the fiscal year 1987· 88. 

The motion carried. 

14. NOMINATIONS TO THE 1988 NOMINATING COMMITTEE: 
Chris Aikman called for nominations for the two elected positions on the 1988 Nom

inating Committee. Dr. T . Alan Clark was nominated by Gene Milone, Doug Hube and 
Colin Scarfe. Dr. Robert McClure was nominated by Jim Hesser, Gordon Walker and 
Michael Marlborough. Nominations to the Nominating Committee remain open until Ju ly 
19, 1987. 

15. FUTURE ANNUAL MEETINGS: 
The dates of the next annual meeting have been set as May 29 to June 1,1988 (Sunday 

to Wednesday, prior to the week of the AAS meeting) ; Trent University at Peterborough 
will host this meeting. An invitation by Universite de Montreal to host the 1989 meeting 
has been accepted, but dates have not been set . Jack Penfold indicated his hope that an 
invitation would be extended by Mount Royal College to host the 1990 meeting in Calgary. 

16. OTHER BUSINESS and ADJOURNMENT. 
Jim Hesser drew attention to the 100th meeting of the ASP in Victoria on June 25 

to July 1, 1988, which is a joint meeting with the RASC and the BC sc ience teachers. 
The scientific theme is The Extragalactic Distance Scale, and there will be many teacher's 
workshops associated with the meeting. 

Ernest Seaquist expressed t he warm thanks of the Society to our hosts at the Uni
versity of British Columbia for an excellent meeting, and this appreciation was reflected 
by a round of applause. Seaquist asked Harvey Richer, chairman of the Local Organiz
ing Co=ittee, to convey our sincere thanks to Dr. David Strangway, president of the 
University. 

The meeting adjourned at 17:30 PDT. 
Chris Aikman, CASCA Secretary 

1985-86 

34 012.78 

10 508.20 

1,4 520. 98 

9 419 . 35 ----
35 101.63 
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Financial Sta t ement as of M.3rch 31, 1987 

(giving dc t ai Is since th e Marc h 31, 1986 statement) 

840.47 
802.21 
099.96 
676.00 
471. 65 
617.91 

10 508.20 

000.00 
441.27 
335.69 

8.21 

572.53 
10.68 

030 . 00 
895.92 
180. 00 
000.00 
100.00 

30.00 
400.00 
415.05 

419.35 

B,lance on Har 31/86 

INCOHE 

Nembership dues 464.18 
Interest - Savings Account 559 . 19 
Interest - T.D. 976.76 
lnteres t - Petrie Fund 676.00 
Interest - Bea ls Fund 903.69 
Refund f r om CASCA/86 928. II 
Refund f rom Tim Dav idge -

- re small grants 15.15 

II 523.08 

EXPENDITURES 

Cass i ope ia 150.00 
Secretary - po s tage, stationary, etc. 853.10 
Treasu rer - invoices, Xe rox, stamps,etc. 237.02 
Small grants 

postage 
grants awarded 

Travel Board Members: 
Bank c harges 
Petrie Le ctu re 
Hogg Lect ure 
RASC - page charges 
Bea l s Award 

AASC - supporting membership 
Rec e iver Gene ral ( re a nnual report) 
Advance r e CASCA ' 86 
ASP - Un ivers e 1n classroom 

520.00 
149.25 

11.18 

674.45 

100.00 
30.00 

700.00 
491.13 

916 . 13 

35 101.63 

II 523.08 

46 624.71 

916.13 

38 708.58 
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Balance Held as Follows: 

CIBC Savings account '9513760 12 277.35 
Chequing account '2301512 231.23 
T.D . 10 000 .00 
Petrie Fund (GIC) 5 200.00 
Beals Fund (GIC) 10 000.00 

38 708 . 58 

a!~ tf'~( !fc 7 
J.t. Climenhaga, Treasure? uate 

I have examined the books, receipts , and other documentation provided by th e 
Treasure ~ and I am s atisfied that this Financial Statement is a tru e and 
correc t statement of the financial affairs of the Society f rom Aprll 1, 1986 
to March 31, 1987. 

U .'J<LW->n 
J.B. Tatum, Auditor U 

1/ ,;" fl.!., Ii :, / 
Date') 
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Bylaw 3-2 
ORDINARY MEMBERS SHALL PAY SUCH DUES OR OTHER ASSESSMENTS AS 
SHALL BE DETERMINED IN AC COR DANCE WITH THESE BYLAWS. 

Reglement # 3-2 

LES MEMBRES TITULAIRE S PAIERONT LES COTISATIONS ET AUTRES 
FRAIS, TEL QUE SPECIFIE PAR LES REGLEMENTS . 

Bylaw 4-8 
AT ALL MEETINGS OF THE CORPORATI ON , ALL QUESTIONS SHALL BE 

DECIDED BY A MAJORITY OF THE VOTES CAST BY THE MEMBERS ENTITLED 
TO VOTE THEREON UNLESS SPECI FIC ALLY PROVIDED BY THE CANADA 
CORPORATIONS ACT OR BY THESE BYLAWS. 

IN ALL MEETING S OF THE CORPORATION, THE MEMBER PRESIDING AS 
CHAI RMAN SHALL NOT BE ENTITLED TO VOTE, EXCEPT WH ERE THERE IS AN 
EQUALITY OF VOTES, IN WHICH CASE, THE MEMBER PRESIDING AS 
CHAIRMAN SHALL HAVE A CASTING VOTE. 

Reg lement 4-8 

A TOUTES LES ASSEMBLEES DE LA SOCIETE, LES DECISIONS SE 
PRENDRONT A LA MA JO RITE DES VOIX RECUES DES MEMBRES POUVANT 
VOTER, A MOINS QUE DES ARTICLES DE LA LOI DES SOCIETES DU CANADA 
Y POURVOIENT AUTREMENT . 

S'IL Y A EGALITE DES VO IX A N'IMPORTE QU'ELLE ASSEMB LEE, LE 
PRESIDENT NE POURRA PAS TRANCHER PAR UNE VOIX SUPPLEMENTA I RE. 

A TOUTE S LES ASSEMB LEES DE LA SOCIETE, LES DECISIONS SE 
PRENDRONT A LA MAJORITE DES VOIX RECUES DES MEMBR ES POUVANT 
VOTER, A MOINS QUE DES ARTICLES DE CES REGLEMENTS OU DE LA LOI 
DES SOCIETES DU CANADA Y POURVOIENT AUTREMENT. 

A TOUTE ASSEMBLEE DE LA SOCIETE, LE MEMBRE QUI PRES IDERA NE 
POURRA PAS VOTER, SAUF S ' IL Y A EGALITE DES VOIX . IL AURA ALORS 
UN VOTE DECIS IF . 
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Bylaw 6-2 
QUESTIONS RAISED AT ANY MEETING OF THE DI RECTORS SHALL BE 

DECIDED BY A MAJORITY OF THE VOTES CAST BY DIRECTORS ENTITLED TO 
VOTE THEREON UNLESS OTHERWISE SPECIFICALLY PROVIDED BY THE CANADA 
CORPORATIONS ACT OR BY THESE BYLAWS. IN ALL MEETINGS OF THE 
DIRECTORS, THE DIRECTOR PRESIDING AS CHAIRMAN SHALL NOT BE 
ENTITLED TO VOTE, EXCEPT WHERE THERE IS AN EQUALITY OF VOTES, IN 
WHICH CASE, THE DIRECTOR PRESIDING AS CHAIRMAN SHALL HAVE A 
CASTING VOTE. 

Reg lemen t 6-2 
UNE MAJORIT~ SIMPLE DES VOTES D~CIDERA DES QUESTI ONS 

SOULEV~ES . S'IL Y A ~GALITt DES VOTES, LE PR~SIDENT POURRA VOTER 
UNE SECONDE FOIS . 

UNE MAJORIT~ SIMPLE DES VOTES D~CIDERA DES QUE STION S 
SOULEV~ES A MOINS QUE DES ARTICLES DE CES RtGLEMENTS OU DE LA LOI 
DES SOCI~TtS DU CANADA Y POURVOIENT AUTREM ENT . A TOUTE RtUNION 
DE S DIRECTEURS, LE DIRECTEUR QUI PRtSI DERA NE POURRA PAS VOTER, 
SAUF S'IL Y A tGALIT~ DES VOIX. IL AURA ALORS UN VOTE DtC I SIF . 

-I H-
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FEe I} ;~ ;.j E:: 0 /., T 1 I j ~; :, f ? 0 H T HE ~ It D 1 (, "' :, T R 0 ~ G K Y 

COMMI TTEE T0 TH E Ch S JU~E 19 87 

1 ) The Fadl v Asl c' L..rI U II'J" Cun,!lollll:' t:' cCIfI~ldtu18tes I';P.C a ll It s 
JeL" 1 ::" 1 0 fl t o keep ttl\:' AR C, 4L m tele sco pe 11llac l [0 1" at least 
j 'ears T h e CU lIIHHtle t> ,"" ou ld CU ll S lder- it a tl'dvt' !) ly o f the trust b y 
t he p eop le o f Caodd ," If thls rTl a; 1l1f.l ce nl l(l s t['Um e nt 15 br o ken up 
C1l1d sol d f Ol" scrap. i-I e lheref u re sl ,"o ngly I'eco mmen d tha t means be 
explored so that lts rea c t lvatl on c ou ld ~e achIeved . 

Sug ~e stlo ns al' e: 

1 ('peratlon by Dept of EM & ~ for £eoph~sl c al appl I ca tion s of 
Lal 

Pc"eSerVallon at lts pr-ese rll Si te for event u al us e wlth QUASAT. 

2 ~ ThiS co nllnlttee I S of { h e opi n ion ttlat t h e so lar radio flux 
measu re me nts and s trip s c ans m&de by H. I A. are o f interest to 
o nly a v er)' small se~ment o f the CanadIa n astronom i cal co mmunity. 
altho ugh the y are o f ~r"ea t va l ue to a large co mmunity of users . 
Thl s cam ml tlee r · t:'-C 0 mm~nds that H. !. A. seek fun d I n£ from the users 
of the dola f ar th e Up£r&dlll£ and cont i nued operat ion o f the 
H.l A so l ar radI O mpaSU l err.ent pr o gram. 

3.) or lhe Pc"opasals pr€s~n led so f ar for n e w lnstr umentat lon for 
ltl~ JC HT, lhe ~adl o Astrono my commIttee feels that the 430 urn 
receIVer' pr 'o Je c t ha s the ~ !" eatest SCIentIfIC mec"lt, and the 
€lealest p o tentI a l fur In ~· v l \." l rl ~ Canada' 5 tec t. n1ca l exp~rtise In 

ttll!:. fIel d . ,,"e re corr'lnt:'nd t hat HIt.. pro c eed WIth this proJect . 

4 i The C0 1TlrTdttet:' cunsI d er"s that the addItI o n to the HIlt Otta wa 
ra.dI o ostronomy sectlOll of an engineer' WIth ~xperlence and pr ov en 
cO lflpeten ce III ~ut - OIlllln't'tre wo r' k l S t;'ssent1al to the succ~55f ul 
c<. .. dr, ~)lt:'t l oll of th t! 4 :)0 urr, l"e C€'l Ve r p ruJec t In a c"ea50 nable lIme. 
The cOmlnl ttee reconIl1H:~ nd :: that a per ma nent poslt10n be found for 
thI S enf;lneer 

5 ) T he Radl 0 As tr onom:. commIt t ee S.tl"O ll gl.:, re co mmends that the 
HI A I ncl ud e ~ radu;,t e stu dent s 1 n lechrll cal de\/e1 0 pments of the 
JC HT. 

6 ) BecausE' o f Sln' l larl tIE'S bet we en lhe Cf H a nd JCH t elesco pe 
::; llucill o ns, th~ Pad l o As tr oflvrr,:r' Comrr.l ttel;? o f the C AS re co mm e nds. 
Lilat t h e C AS s tJ uul d encouraf;e l\:'ERC to all oca t e a block grant 1 n 
su pp or t o f tra .... el lJ y C;'1ladlan astr-onomtO"'S to the J C HT a s It does 
fGr CfHT users 

7.) The RadIO Ast ronotn J' CommI ttee feels that QUA5AT .15 a p r Oj ect 
w 1 t h noa J 0 r 5 C 1 t:' n t 1 f 1 cpo t e IIll a 1 () f 1 n tee" ~ s t t o lit e Ca ll ad 1 an l'it d 1 0 

a s t, "o nomy c:o mrr'U Illly. arid enl tlu s la st l c ally re c0 IOn ,,,,, nds co nt I nuIng 
CanadJan parll C lpatl 0 11 . It I S thl::' 0 ~11!l 0 n of the C0 fT,n'lttt:' e that 
In th ~ lonSe /" tel"H! the pla c err,!:'nt of dfltennos In space WIll 
PI 'o vIde eflOl'fTlOuS dod t:.x c ltlfJ;- ad \'a llces 111 l O rt~ ba. st:' lin e 
1 nte l"fel"o metry . 

j(J -7./ 11( f Ud.u- . 
W. H" Mc Cutcheon 
Ctlall"man. 
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Report of the 

ACA/CASCA SUBCOMMITTEE ON 
OPTICAL/INFRARED ASTRONOMY (SOIRA) 

June 1987 

In the past year the Optical/Infrared Astronomy Subcommittee 
has considered a number of issues of concern to the commun i ty: 

1. A Five-Year Plan for CFHT. At the request of the 
Canadian Time Allocat10n CommIttee for CFHT, the SOlRA p r esen t e d 
opinions on CFHT operations and instrumentation. The SOIRA 
strongly encouraged the SAC to take the difficult decisions 
involved, and to formulate a five - year plan . The interim repo r t 
of the SOIRA on this topic is attached to this report. 

2. Infrared Astronomy. The discipline of infrare d a s tronomy 
i s currently severely under-represen t ed in t h e Can a dian 
astronomical community. We propose that NRC t ake t he l e a d er ship 
in strengthening this important area of modern astrophysics with 
the establishment of an infrared research g r oup wi t hin HIA . 

The commi t t e e recognizes that infrared ima g i n g wi l l be an 
important field in a few years time, and that impleme n t a ti o n of 
I R a r r a ys should be encouraged in Canada now. The fear i s t hat 
Canadian astronomers will be left behind in this up-a nd-commi ng 
area unless the development and implementation of these de vices 
begins soon. The need for such arrays is made eVen mo re press ing 
by the recommendation of the SAC to de-commissi o n the CFHT 
infrared photometers. The SOIRA urges Canadian individual s o r 
groups that might be affected by this action t o make a c ommitment 
to begin IR array development. 

3. A Canadia n Optical Telescope. It is well r ecog n i z e d 
within the CanadIan optIcal astronomy community that we are, b y 
any measure, telescope poor. It is clear that CFHT is he a vi ly 
over-subscribed, and that the majority of proposals wh i ch are 
turned down are of very high caliber. An annual allocation of 
some 130 nights on CFHT for Canadian astronomers is simply not 
adequate . 

While there is widespread agreement that anothe r o ptical 
telescope is needed, t he probl e m is to decide which ty pe of 
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facility to push for. Some in the community feel that a share in 
an 8 to 10 meter class teles c ope would do the most to keep 
Canadian astronomers at the forefront of astronomy, but it is 
clear that this would not satisfy the majority, unless Canada had 
a major share in such a telescope. 

Rene Racine has recently proposed another type of telescope 
to help fill the gap . He has su g gested that we build a 2 . 5 m 
telescope ded i cated to high resolution imagery. Such a High 
Resolution Telescope (HRT) would enable Canadian astronomers to 
build on their expe r ience with excellent seeing at CFHT, and to 
maintain their leadership i n the field of high spatial resolu t ion 
imaging. Such a facility could routinely provide images of -0.4 
arc seconds FWRM over large field s , and t h i s would give Canadian 
astronomers a unique opportunity to make significant progress in 
a variety of areas . As well, an "all-Canadian" project of this 
nature would help t o satisfy the demand for telescope time. 

As presently conceived, the HRT is endorsed by a maj o rity o f 
SOIRA members, for the f o llo wing reasons: 

(a) The pro j ect has c l early defined and very import a nt 
s c ientific goals , which could give Canadian astronomers a n edg e 
in i mportant an d developing areas of researc h . Many pr ojects 
tha t could only be d o ne otherwise from s pac e could well be done 
with BRT. 

(b) Such a t e lescope c oul d s i gn i fica n tl y r ed uce the pressure 
f o r time on CFHT , and could a t least par t l y s a t i s fy t he need s o f 
a s ignifican t fraction o f the o pt i cal a str o nomy community in 
Canada. 

(c) The idea is nove l and d is tincti ve , whic h woul d ma ke it 
appealing to those in vo lved i n fund i ng dec isions . At th e same 
time, the project does not r ely too hea vi l y on uncerta inties of 
technical innovat io n . 

(d) The cost of HR T is un li kel y to be so large that the 
chances of funding ar e remot e . 

(e) Racine is a capable and willing dr i ver of the HRT , a nd 
such a driver i s a n e ssen t ial component f o r t hi s t ype of p roject . 
We stress this po i nt because many previously pr o posed ide a s have 
been worthy, but l acked an individual or gr ou p wi lling t o d evote 
the necessary time and effort. 

(f) The HRT could playa valuable r o le in future effort s t o 
develop optical interferometry. 
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For t he latter item we specifically recomme nd thal any more 
sophisticated s ystem (eg . 8 "rubbe r -mirror" came ra ) not be ord ered at 
this t i me. It seems clear that even 8 simpl e til t-mir r or system will 
require a fairly bright guide star to .... ork (- ...... 14 mag), and so will be 
re s tricted in its utility. Th is would presumably be worse for more 
complicated systems. As well , a simple system should be tried initiall y 
to see what, if any, gain there would be .... ith a full rubber mirror 
camera . And finalLy , we believe that timely impl ementation is ver y 
important, and much more likely to occur for the simpler system . In 
fact we urge tha t the Rac ine/McClure/WaddelL proposaL for 8 tilt-mirror 
system be strong ly encouraged and su pported, as this could well lead to 
an operational system in much less than five years. 

3. CCD Cameras 

With the commis sioning of RCA2, the feeling of desperation over 
detectors at CFHT has considerably abat ed . We also not e that a 
Tektron ix 512x512 array s ystem is on order, and are hopeful that this 
wil l soon be commissioned . Fo r the future we recommend: 

(I) that a GEC array not be ordered (th e se de vices have suc h poor 
charact eristics oth;r than low readout noise that they should 
not be considered), and 

(2) that a Tektronix 2048x2048 system should be or de r ed when t hes e 
devices become available . 

There is no str ong fee ling t hat CfHT should urge th e cons tructi on 
of a large mosaic of CCO's. It seems clear that the budget for 
instrumentation is not adequate to s upport this unless i t were to be 
the ~ new instrument for CFHT for s ever al years . We beli e ve tha t 
this is not justif ied since the re ar e relatively few things that cannot 
be done with one ceo ( a lbei t &lower) . It should al so be no ted that the 
highes t re solut ion imaging can on ly be done over smal l fields, a na s o 
~ single good ceo array should re main the highest priority dete ct or 
system. 

One detail should be kept in min d for fu t ure CCO array s - th e 
dev ice s should be as fl at as possible, consistent with the requirement s 
of high resolution imaging. 

4. Fai nt-ob ject Hultiaperture Spectroscopy 

We urge continued progress wi th the French focal r educe r / PUMA 
device. In particular, we re commend: 

( 1) upgrading the op ti cs o f the presen t fo cal r edu cer, especially 
to permit good imaging in the blue, Bn d 

(2) implementation of 8 sli t ma s k-typ e of a perture plates. 
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The us e of a fiber-fed system would have ad vantages for wid e field 
work, but it is felt that the gain with th is type o f system would be 
more than offset by th e poorer limiting magnitude. Since CFHT has such 
good seeing, we can effectively compe te with ot her telescopes wit h an 
aperture mask 6ystem, which takes advantage of this property of t he 
site. 

5. Infrared Imaging 

This is an up-a nd-coming area of a stronomy. which the subcommittee 
feels will have a very significant impact in a few years time. We 
believe that infrared i maging will blur the distiction between optical 
and infrared astronomers, and that there will be a signific a nt demand 
for this capab ility. While th e technology of IR arrays is not 
sufficiently mature t o consider commissioning one for CFHT at this time, 
the development of these devices by i nterested i ndividuals in the 
community should be encouraged. In particular, the infrared secondary 
sh ould be refigured or replaced ~ ~ ~ possibl e , so that visitors 
wit h IR arrays can have the hi ghes t quality images. CFHT has the 
opportunity to corner a unique capability he re, by offe ring th e highest 
resolution images in the i nf rared o n a tel escope that has low 
e missivity. 

6. Coud~ Spectroscopy 

CFHT has a rare capab ility for coud~ spec troscopy, and t his should 
be continued. Howeve r, it is diffi cult to assig n a priorit y to t his 
area since there is relatively little overlap betwe en use rs of this 
facility and users of the Cassegrain and prime focus in s truments. 
Perhaps it is sufficient to note that some one-quarter of time assigned 
is for coud~ spectros copy, and that this fraction shoul d be kept in mind 
when planning for im pr ovements. 

We s upport the need for 8 higher resolution spectrograph, and 
re commend that th is be implemented in the ne xt S-year period. However , 
this implement at ion sho u ld no t interfere with the opera t ion of the 
current spe ctrog raph. We suggest that th e use of an echelle grat ing 
should be explored for this new spe ctrograph , to make use of 
two-dimensional Brray detectors. We al so enc ourage the on-go i ng efforts 
at the Corporation to improve the throughput of the present coud~ 
spectrograph. 

7. Obs erver Suppo rt and Headquarters Development 

The mo st urgent re quireme nt in th is area is a capabilit y for full 
preprocessing of ceo data in Waimea . However, ~e note that there has 
be e n considerable expanSlon in the scope of computer activi ty on the VAX 
in Waimea - tha t computer is no longer used sol ely f or sc ientifi c 
purposes. Our conc ern is that software personnel have been diverte d from 



Based on 
recommendations: 

t his, the 
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makes the following 

(1) A full feasibility study of the HRT concept should be 
undertaken as soon as possible, and we strongly recommend funding 
of such a study. 

(2) Individuals interested in other optical/i nf r ared 
telescope projects are encouraged to undertake fea s ibility 
studies at this time, so that informed deba te on these projects 
can take place. 

Bruce Campbell, Chairma n 
Gretchen Harris 
Sun I<wok 
Marshall McCall 
Robert McLaren 
Anthony Moffat 
Daniel Nadeau 
Harvey Richer 
Jean-Rene Roy 
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I nte rim Report of the ACA /CASCA Subcommittee on 
Optical / Infrared Astr onomy 

Oc tober. 19 86 

CfHT : A five-Year Plan 

The Canadian Time All oc ation Committ~e f or CF HT has requested the 
advice of the SOIRA in formulating a five-year plan for CFHT. The 
sub committee strongly endorses this approach to solving some of the 
problems of CFHT operations and instrumentation, and encourages adoption 
of this plan by the SAC. This report pre se nts recommendations for each 
of several categories of instrumentation, including existing 
instruments. 

1. "Finishing the Telescope" 

Many items i n this category impact directl y o n the scientific goals 
for the teles co pe. These items should be ident ified and rectified as 
soon as possible, even if it requires ~hutting down the telescope for an 
extended period. Items of particular concern are: 

(I) less than ideal image quality at th e Cassegrain focus, 
(2) slow and unreliable focussing, and 
(3) problems with pointing in declination. 

Sinc e the first item has significant impact on the h ighest priority 
scientific go a l f o r the te lescope - high resolution imaging - the 
Corporation should be asked to determine a s olu tion as quickly as 
poss ib le. Thi s is particularly importan t i f there is some chance that 8 

new secondary mirror, or a new Cassegrain corrector, will be required . 

2. High Re solution Imaging 

There is a strong conSensus in the Canadian astronomical community 
tha t ac hieving the hi g he st possible re so luti on imag es with CFHT should 
be the number o ne priority f o r t he tele sco pe . This is not just a 
response to the fortuit ous circumstance of having go od seeing and 
optics. Rather, it is re cogniz ed that there are significant scientific 
gains to be realized from high res o luti o n imag ing, for both direct and 
spectroscopic applications. To this end we recommend that: 

(1) the Co rporation conti nue to pursue the dome-seeing issue, as 
wel l a s the Cassegrain image qualit y problems, and 

(2) that a rapid tilt-mirror camera be implemented as soon as 
possible. 
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the task of providing up-to-date sof tware for prep r ocessing, as ~ll as 
software for complete r eductions by resident as tronomers . We strongl y 
urge that sufficient personnel he made ava i lab le to maint ai n adequate 
6cientific 8oftware. 

Because of ox yge n-deprivation e ffe c ts . it would probably be 
dangerous to permit routi ne preprocessi ng of data at the summit . 
Observer. should save faw da ta on tape, but have the capability to 
preprocess data for evaluati on purposes. To do t h is wi ll probably 
require the next generat ion of mountain comput ers, or 8 mic r owave 
link to Waimea . One of these options should be implement ed in the 
next S-year period. We do not see an urgent need for computing 
facilities at Hale Pohaku , but 8 collaboration with other obs er vatories 
could be explored. 

We do not Bee a need for full archiving of digital da t a at CfHT -
keeping copies of the data is s uf fic ient. While it would be nice t o 
have full archiv i ng, the ef fort requir e d for this would not justif y the 
retur n, given the much more pressing needs from the so ft war e gr oup. We 
note that the Space Tel escope Data Center at the DAD is consideri ng 
imple men ting a f ul l arch i ve of CFHT ceo data us ing software generated 
for ar chiving ST data. 

8 . Old lnatuments 

This is one of t he most serious problems which faces t he SAC an d 
the Corporation. We feel strongly that it is not enough to merely le t 
o ld i nstrument s "fade away". Such a pol icy lea ds to the current 
confusion over whether a n instrument is truely available or not. For 
example , proposers have been dissuaded fr om using the TV photon
counting, even though it is listed as a co mmis sioned instrumen t. It 
appears as though this instrument ha s been de fa c to de-commissioned by 
the Corporation . Such a situation leaves users very confused . We 
sincerely hope the SAC v iI I bite the bu l let on th i s issue. 

The pr ob l em is, ho w to de c ide wh ich instrume nts are to be 
de-commissioned, and vh e n? We believe that this should not be left up 
t o the SAC . That body is extremely vu ne rable t o politic~pressure, and 
ha s very little mot ive t o or de r de- co mmi ssion i ng . The SAC could 
continue to or der new i nstruments , without saying anythi ng abou t o ld 
ones. and gradually the Corporation viII be c rush ed by equipme nt, none 
of whi ch works we ll . Our re c omme ndati on is. theref or e : 

(1) Leave it up t o th e Co rporation t o de c id e whi ch in struments t o 
de-commission. 

The decision to de-commi ssion s hould be bas e d on t he relative deman d for 
an instrumen t . an d the amount of servi ce i t requires from Co rp orati on 
personnel . The~r p oration is in the best position to det erm i ne the 
demand / servi ce rati o for each instr ument . Ano th er im po r tant factor is 
that a staff astronome r a s si gned to an instrumen t should ha ve s ome 
interest in it. to ensure the re is motivation to make the i nst r ument 
firs t rate. Again the Cor porati on i s in th e best position to asse s s 
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this. Whi l e the Corporati on is no t immune to political pressure, this 
is to s ome extent balanced by th e pr essure fro m within the Corporation 
to main tain th e in s truments wi th ou t impos ing an excess ive workload . 

In pr act i ce, the Co r poration wou ld certainl y have to consult with 
t he SAC, and membe r s of the community, be fore de-commissioning an 
instrument. Wh ile the SAC could still exert pres s ure on the Corporation 
to maintain an instrument, we hope that the ultimate aut hor ity to 
de-commission could rest with the director, as is common practice at 
other obs er vatori es. 

9 . Summary 

We strong ly re commend i mplementation o f all of the following items. 
listed roughly in order of priority. in the next five year period: 

(l) Rectify pr obl ems with dome seeing, telescope functions. and 
teles cope optics. 

(2) Begin t he pr oce s s of de-comm issioning instruments of low 
demand / servi ce ra tio . 

()} Proceed wi th a till-mirror image stabilization system. 
(4) I mple ment complete data pre-proc essing software. 
(5) Refigure or replace th e inf r ared se condary. 
(6) Commission Tektronix ceot s (sin g le arrays) a s available. 
(7) Upgrade focal redu ce r/PUMA s ystem for multi- s lit spectroscopy. 
(8) Comm ission a high reso l ution coude spectrograph. 

ACA/CASCA Subcommittee on 
Opti ca l /Infrared Ast ronomy 
Bruc e Campbell I Chairman 
Gret chen Harris 
Sun K ..... ok 
Marshall McCall 
Robert McLaren 
Anthony Moff at 
Daniel Nadeau 
Harvey Riche r 
J ean-Re n ~ Roy 
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tOfI CB 01' tenIOII 

to be presented At the Business Meeting of the 
Canadia n Ast ronomical Society 

U. B.C •• 19 June, 1987. 

PRBMBLB: 

Whereas; 

• i ncreased, guaranteed AccesS t.o world-class observ a t ional 
facilities is essent i al to the future of Ca nad ian astronomy, 

• a n opportuni.ty is· at hand .. i n the form of the High Resolution 
Tel escope (HRT) project, that would pro v ide such a facility for 

opti cal and nea r-inf rared astronomy, 

IIO'1"ION: 

the a ccess to A fAcility meeting t he goal s of the proposed HRT is 
of the h ighest i_poy-tance to 'maintain Can a dian excellence and 

wo rld leader ship in astronomy, 

The members of the Canadian Astronomical Society 

strongly encourage the initiators of the HRT project to proceed 
with the n ecessary feAsibility studies and related efforts a i med 

at making HRT a rea l ity , and 

urge the NatU[Al 6cience£ and Engineeri ng Research counci l a nd the 
Na tiona l Research COuncil of Canada to ass ist with the development 

of the HRT project . 
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A PROPOSAL FOR TIlE DEVELOPHEl'IT OF A CENTRE FOR SPECKLE-INI'ERFERDKETRY 

Speckle interferometry i s a met hod by \Jh.i ch corrections can be mad e for 

the effects of variations i n refractive index of the atmosphe re, so that the 

full diff ra c ti on limit of a ground based optical telescope can be a chieved . 

The telescope must be situated at a site with very good seeing, but 1 n the 
case of the C1-1fT, for example , a r esolu t ion of 0': 03 could be obtained, which , 

because it s grea t er diame ter, 

Telescope. This 1s a p roposal 

which would inco("porate the 

processing . 

IJould be a t leas t as gocd a s that of the Space 

to fo rm a centre t o 

latest st a te-of-the-art 

develop speckle s ys t ems 

techniques and signal 

At present there are only a few speckle c ame ras 1n use. The technique 

involves taking short exposures, of about 10 millisecond duration, storing the 

output on magnetic tape, and then ca rrying out t he analys is through a comput

e r. Be c ause of the l arg e amount of data involved, only a total of a few 

seconds exposure can be made. The process essentially involves taking the 

autocorrelation fu nction of the "spe ckle image" of each 10 IllS e.xposure , in

tegrating f or about a second. and then carrying out a Fourier trans form i n 

orde r t o obtain the co rrected image. Be c ause of the methcxi used • . phas e In

formation 1s lost , so that a mcxiel has to be as sumed for the final image .. 

There i s a Group i n the Department of Electrical Engineering at Que

en's UniverSity, led by Dr. George Aitken, that has developed a process ing 
techniq ue where by the phase info rmation can be ret rieved so as to produc e a 

full image wit hout assuming an y modeL They have bee n using data acquired from 

the Stewa rd Observatory , Tucson . processing the data and returning the resu l ts 

to Tu cson.. Very gocd result s have been obtained, a nd though there are two 

othe r met hcxi s f o r process ing . the Aitken methcxi appears t o be supe rior .. This 

note proposes that the expertise that already exists be used t o develop a 

latest state-of-the-art device in Canada. Nowhere else in Canada. a s far as we 

know, 1s wo rk being carried out on speckle interferometry. Dr. Aitken has 

expressed his general agreement to cooperate in this venture. 

Though initially. we wouW use existing techniques and microchips, we 
would like later to make use of the potential that exists in the Canadian 

Microelec tronics Corporation , to extend speckle interferometry. One limitation 

that e xists at present is th e large amount of data that needs to be processed. 

We would lat er des i gn the microchips that will produce an image in r eal time, 

so that l ong int eg r a tion will be possible. The Aitken sys tem i s very amenable 

to this . It should be possible to produce the c hips a t Northern Telecom. 

To implement these ideas . and t o produce a syste m far use on the 

CFliT. it would be necessary to acquire a speckl e camera and photon dete c t or . 

s ince th e co nstruct i on of these at present would stretch our capabili ties. We 

would take care of t he i nt e rface bet ween the photon dete c tor and the final 

image . We can see a co-oper.J t ion between El ectrical Enginee ri ng a nd Phys i cs 

(Ast r onomy) a t Queen~s and the training of graduate students i n both discipl-
ines. 



-29-

19 8 7 AC ~I - F2 

Regarding the costs, I have spok.en wit h Bill Robinson , who designed 
the original speck.le system used by the Center for High Angular Resolut i on 

Astronomy, Atlanta, and he has given me the following cost estimates. For 

producing the opticS, $(40-50) x 10 3 US, and a photon detector , $( 100-150) x 
10 3 US, fo r a t ot a l of about $200 ,000 US, integrated and t ested, for example, 

on the CFIIT. The fi nal cost clearly will depend an details of the type of 
system that we finally come up with .. How much Canada will receive 1n return 

throug h a possible co .... ercial operation is 'lot clear. In addition, the s ett ing 
up of a lab at Queen"'s, inch1ding t he salary for a project engineer, we guess 
at $100,000 CON p.a. for a period of 3-5 years. 

These are clearly ball-park figur es and need fine-tuning, but the 
outCOme of this proposal could be the most exciting future development 1n 
optical astronomy. If we are successful 1n this proposal, then moot optical 

telescopes \lill need a "speckle system" similar 10 type to the one proposed, 
which will enable them to achieve the same or a better angular resolut ion than 

t he Space Telescope. , 
I propose that at the AAS/C ASCA meeti ng at UBC, 1n particular at 

the special session on June 19 , that the fo11o,",ing motion be passed: 

The members of CASCA, gathered here at the Annual General 
Meeting, wholeheartedly support the proposal to set up a 
centre for the development of speckle interferome try, as 
outlined above , and list it as one of their highest priori

ties. 

V.A. Hughes, 

Queen"'s University_ 
1987 May 24. 
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'B May 1987 

TO: Canadian Astronomical society Board of Directors and 
Members of the Associate Committee on Astronomy 

RE: Report of the Joint Subcommittee on Space Astronomy 

* • • * • 

Enclosed you will find a report on the meeting just held by 
President Seaquist and rre with the House of Corrmons Standing 
C()ITY11it tee on Science, Technology and Research. In addition to 
that material , I would like to make you aware of the present 
level of activities on the FOCUS, LYMAN and QUASAT proposals 
discussed at our January rreeting, as well as of the CSADC. 

FOCUS: The ~C Space Divi sion does not have funds in this 
year ' s budget to carry out the exploratory study necessary t o 
evaluate the compatibility of the FOCUS carrier's characteristics 
with the needs of the proposed wide-field UV camera . we 
anticipate that such studies will occur next fiscal year. 

LYMAN: This project, to provide a UV spectroscopic facility, 
is one of several ESA concepts in a competition; QUASAT is 
another . A contract will be let soon by ~C Space Division to a 
Canadian company to study the fine guidance system concept along 
the lines of E.B. Jenkins' " photon tagging" rrethod. ,):Jhn 
Hutchings i s serving as project scientis t. 

QUASAT : Canada has proposed to study a K-band down-link for 
this VLBI radio telescope , wh ich would represent an improvement 
in sensi tivi ty over that achievable with the presently- planned 
X-band. NASA has al so exp ressed intent in work alono these 
lines. A small study contract to a Canadian company wil l be let 
somet ime in June. Tom Legg is serving as project scientist . 

The tslC Space Division has been enthusiastically supporting 
our involvement i n the LYMAN and QUASAT programmes , and there 
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appears to be sufficient reason to express cautious optimism 
regarding our chances of being a (very) junior partner in one of 
them. 

CSADC: Development of the Canadian Space Astronomy Data 
Centre has, within the very tight funding restrictions at HIA, 
accelerated with the return in April of Dennis Crabtree and 
Dani'fl Durand from their very successful -9 month posting to 
NASA s Space Telescope Science Institute in Baltimore. A 
separate "Observatory Poster" and a demonstration of the STARCAT 
system at the Vancouver meeting will inform the international 
community and ours of the CSADC activities. The major thrust in 
the pre-HST-launch era is to develop the knowledge and experience 
necessary to operate a national facility using IRAS and ruE 
databases, if funding allows the acquisition of the latter. 
Arother positive step in the CSADC development has been the 
conversion from RA to continuing staff of D. Crabtree. There is, 
however, concern that, as of this wr iting, the funds required to 
maintain CSADC operations and to complete the hardware system 
have yet to be identified within NRC for FY 1988/89 and 
subsequent years. CSADC staff hope that communi ty support will 
be sufficiently evident and unambiguous during your meeting, the 
open session and the ACA meeting, that Dr. Morton's hand in 
negociating increased funding with NRC Senior Management will be 
strenthened. 

RQep t tfully submitted, 

~ fL~~ 
J es E. Hesser 
Ch y'man 
Joint Subcommit t ee on Space Astronomy 
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CAN AUI AN ASTRONOMICAL SOCIETY: EDUCATION COMMITTEE 

Thi " j:; my 1"'3t l"po rt as chairman of this conunittee . Earlier 
in the yc'ar, 1 ""omi t Lf'd my r esignation to the Board of the CAS, 
a nd I am pleased that Richard Bochonko (U . Manitoba) has agreed 
to serve as chairman. I know that he will bring new ideas and 
enthusiasm to the committee. In the meantime, I will be thoroughly 
occupied with other education projects, particularly in connection 
with IAU Commission 46: The Teaching of Astronomy. 

1. "Educa tion Notes " continues to appear in the Journal of the 
Royal Astronomical Societ.Y_o.tC<'J)ad.a, though not in every 
issue. There is still a need to have contributions to this 
column. If every CAS member with an interest in education 
would submit an article every two or three years, there would 
be no shortage of material . Please send your contributions 
to the editor Roy Bishop (Acadia U.). 

2 . "Astronomy in the Classroom", the teachers' newsletter which 
is cospon sored by the CAS, continues to appear about three times 
a year, and has a circulation of well over 10,000. Andrew 
Fraknoi of the ASP continues to bear the brunt of the editorial 
load, though I and a few others have contributed articles 
articles. We need your articles and your ideas . 

3. I am increasingly concerned about the future of the monthly 
skysheets which are produced by the Astronomy Division of the 
National Museum of Science and Technology. The quality of 
these continues to be very high , but there are problems of 
preparing, printing and distributing these. Mary Grey is 
taking various measures to reduce the cost but, if they are 
to continue to be distri buted free of charge, then some new 
source of money must be found. If a subscription fee is 
charged, then the circulation will decrease. It also costs 
a substantial amount (in money and effort) to send and collect 
the fee. Corporate support would be one an swer . 

4. There was an education session at the AAS/CAS joint meeting in 
Vancouver. Papers were given by myself, Bob Garrison and three 
US astronomers. Although the presentations were good, and the 
discussion fruitful and leisurely, I was disappointed at the 
small number of papers. 

The Helen S. Hogg Public Lecture was given at the meeting 
by Rene Racine. It was well attended, well presented and well 
received. 

5. The ASP and lhe RASC are holding a joint meet ing in Victoria 
next summer, and a teachers I workshop and various other 
educational activilies will be held in connection with this 
meeting. I have had some informal discussion s wi lh the 
organizers aboul these activities . 



-33- 1987 AGM - 112 

6. IAU Colloquium #105 (The Teaching of Astronomy) will be held 
at Will iams Col lege in Williamstown MA f r om J uly 27-30, 1988. 
This promises to be a very interesting and worthwhile meeting, 
a nd I am g l ad to know that several Canadians are already 
planning to attend. 

7. To my knowledge, the CAS Job Registry (which i s under the wing 
of this committee but which is managed solely and effectively 
by Chris Purton) is functioning well . The s uppl y of new 
jobs is not l arge, of course, and perhaps this is a pr oblem 
which this committee should be addressing. There is a score 
of bright young Ph.D. astronomers in this country who are 
still looking for permanent jobs. There are dozens of graduate 
students whose future careers are uncertain. There are stil l 
no women in full-time tenure-stream positions in astronomy in 
Canada. In a f ew years, there wil l be a need to replace the 
dozens of Canadian astronomers who reach the retirement age . 

A report on the Job Registry appears in the December 1986 
iss ue of Cassiopeia. 

8 . I know t hat t he members of this committee - and many other 
Canadian astronomers - are actively e ngaged in education 
projects at the local level. All in all , astronomy education 
in Canada seems to be in a healthy state . But there is 
always more to be done. Both the politicians and the publ~c 
need to be educated about the bene fits of basic science in 
general and of astronomy in particular. There are opportun~ties 
to add to and i mprove the astronomy which is taught in our 
schools . 

I thank all members of t his committee for their support 
and for their efforts i n the past. I also t hank the members 
of the Board of the CAS over the years for t heir interest in and 
support of the work of this committee. 

John R. Percy 
University o f Toronto 

June 23, 1987 
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Report of the Smal l Grant s Commi t t e e 

June 1987 

In the past year si x applications fo r Small Grants have been 
re ce ived . One was rec eiv ed last f al l requesting assist an c e with a large 
page charge debt. This application was t urned down bec ause th e 
individ ual i nvolved was e lig i ble for research funding f rom normal 
sources . The committee felt t hat funding this requ est woul d s et a 
precedent whi ch could be followed by re quest s from many ot her s with 
shortfall s in t heir rese arch gr an ts. 

Five Small Gran t appl ications we re receiv ed a t t he normal deadline 
of Marc h 31. One o f thes e did no t fol l ow at all t he guid elines f o r 
applications , and i t appea r ed the indiv idual was not awa re o f the ir 
having been pub l is hed in Cassiope i a. Two others we r e tu rne d down , i n 
part because they we re f rom M.Sc. student s. The committee fe lt that 
M.Sc. students should not be excluded a priori from receivi ng Smal l 
Grants, but th at in such cases applic atio ns should be part i c ularl y 
meritorious. The t wo success f ul application s for Small Gr ants we r e from 
Nancy Evans, to cove r costs of an IUE observing run ($ 100 . ), and J aymie 
Matthews, to suppo r t his a t t ending the AAS/CASCA meeti ng in Vanc ouver 
($700 . ). It is ant icipat e d there wi l l be a further req ues t f or fund. 
from Nancy Evans once it i s ce r t a i n t hat obs er v i ng t i me has be e n 
awarded. 

Th e Sma ll Grant s Committee 
Bru c e Campbell , Chairman 
Chris Pri tc he t 
Chris Pur t a n 
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HISTORICAL CO~MITTEE of the Royal Astronomical Society of Canada (RASC) 

HERITAGE COMMITTEE of the Canadian Astronomical Society (CASCA ) 

I am listing suggested areas of activity under t hree main headi ngs, 
past, present and future. 

(A) PAST 1. "A History of the Dominion Observatory" by Jo hn H. !-:odgson . 

2 . Study of the unique 18th-century sundial, excavate~ a t Fort 
Prince of Wales, near Churchill, Manitoba. 

J. "Early Canadian Observatories" by Peter M. Millman. 

4. Historical summaries of the achievements of three astronomical 
facilities, recently closed dowu.-

a. Meteorite Observation and Recovery Pro j ect (MORP). 

b. Springhill Meteor Observatory. 

c. The 150'-foot radio telescope in Algonquin Park , Ontario, 

(B) PRESENT 1. The Carlyle S. Beals Room at Acadia UniversIty, Wol f vill e, N.S , 

2. Canadian astronomers suggested for minor planet names . 

J. Current discoveries by Canadian astronomers. 

(C ) FUTURE 1. Canada ' s use of the Canada-France-Hawa11 Telescope (CFHT) . 

2. Canada ' s share in the program of the new James Clerk Maxwell 
Telescope (JCMT ) . 

I will welcome all additions and/or corrections to this list by all 
members of both committees, and from any other interested parties. 

14 May, 1987, Ottawa Btf1. "2.'. :kc ~~C~r 
Peter M. Millman, Chai~ 

and Researcher Emeritus 
National Research Council 
Ottawa, Ontario, K1A OR6 

P.S. I plan to circulate later a bibliography of papers already published on 
the history of Canadian Astronomy, and by Canadians on the History of 
Astronomy in general. 
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REPORT OF lHE lHEORETICAL ASTRONOMY JOINf SUB-COMMTITEE 
June 1987 

The 1bcoretical Astronomy Conunittoe met in ToronlO on I April 1987. Members 
present were: R. Bond, D. Henricksen, S. Kwok. G. Mitchell (Chair), and S. 
Pineault 

A summary of the discussion is presented here, along with one fonnal 
recommendation. 

I. The Canadian Sl1ace agency 
The Canadian astronomical community should apply what pressure it can to 
ensure that astronomical research becomes a strong component of Canada's 
developing commitment 10 space. We should make the case that scientific results 
are an essential meASure of the success of any space venture. liaison between the 
Associate Comminee for Astronomy and the Associate Committee for Space 
should be facilitated. In particular, theorists should be involved at every stage, 
from feasibility studies for an experiment to the interpretation of results. 

Recommendation : Astronomical research must be a strong component of 
Canada's activities in space. CASCAIthe ACA urges the Canadian space agency 
to hire astron~, including theorists, to participate in the design of experiments 
and in the interpretation of results. 

2. Astronomy in Ihe NRC 
From time to time, the Theoretical Astronomical Committee has deplored the lack 
of theorists in the Herzberg Institute of Astrophysics. The benefits of theoretical 
input are obvious, from the identification of important problems to the formulation 
of observational programs to the interpretation and modeling of the results of 
observation. The importance of the interaction between theory and observation is 
acknowledged by all. The Theoretical Astronomy Comminee urges the HIA to 
hire theorists. 

3. SUDeTComouting 
Limited access to supercomputing facilities was perceiVed to be a problem. The 
NSERC experiment with the AES Cray at Dorval was not entirely successful 
because time on the Dorval Cray was often unavailable. A suggestion was made 
that NSERC buy time on the Toronto and Calgary facilities and make this time 
available by competition. Our discussion on supercomputing has, to some extent, 
been overtaken by events: NSERC has obtained a block of time on the Toronto 
and AES computers (both Cray X-MP's) . Application for time is made on 
separate fonns which have now gone out. A condition for the granting of time on 
the Toronto Cray is that the applicant commit $1500 from hi slher exis ting 
resources for the first 10 hours of time. Dorval time will be granted without such 
a condition. We make no recommendation at this time. 

4. The Westar funds 
Some time ago, a proposal was made to the Westar Board for the support of 
theoretical astronomy. We wish to reiterate our support for such a use of the 
Westar money. The relatively modest sum of money in question would have a 
great impact if it were spent on the development of theoretical astronomy (because 
theory is inexpensive l ) . A specific mechanism we favour is the funding of chairs 
in theoretical astronomy . 
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CASCA/ ACA COMPUTING RESOURCES SUBCOMMITTEE 

1987 Report 

1. Computer Mail Networks 

The major activity of the CRSC (CASCA Computing Resources 
Subcommittee) over the past year has been to commence a compi
lation of computer mail addresses for CASCA members. \\1e so
licited such information in the Vernal Equinox issue of Cassiopeia. 
and have received approximately 47 responses. Together with infor
mation known privately to committee members, the total number of 
network addresses that we have compiled is about 85. The breakdown 
of these addresses is as follows: 

BITNET 78 
EAN 20 
ArpaNET 4 
PSI 2 
Other 3 

(The sum does not total 85 because many institutions are connected 
to more than one network!) 

The information that we have gathered will be published in fu
ture issues of the CASCA Membership Directory. \Ve are anxious to 
update our listing and make it as comprehensive as possible; readers 
of this report are asked to remind their collea~ues to send in their 
network mail address, if they have not already done so. 

The importance of network mail access to Canadian astronomers 
cannot be underestimated. The Canadian astronomical corrununitv 
is small and extremely diffuse. Network mail provides a means of 
quickly, cheaply, and efficiently exchanging information in this com
munity, thus improving contact between Canadian astronomers and 
bringing the community together. Since most networks support the 
transfer of small alphanumeric files, it is possible to send manuscripts. 
observing proposals, etc. (including embedded T£Xcontrol sequencesl) 
to colleagues, thus greatly simplifying collaborations. Most networks 
in Canada provide quite painless (or relatively so) access to other net
works in the U.S. or abroad, so that network mail is often the easiest 
method by which to collaborate with ast ronomers outside Canada. 

In view of the importance of networking t.o Canadian astronomers. 
the CRSC makes the foll owing recommendation. 
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• Recommendation I: that Canadian astronomers encourage 
t.heir illstitHtiolls or departments to obtain access to one or 
III 0[(' of the Illost cOllllllonly-used mail networks (BITNET or 
CDNNET preferred ). 

'We note that computer communications are extremely important 
III lillking the various astronomical national facilities. We strongly 
encourage these national faciliti es to develop and stren~then their 
network links to the rest of the astronomical community III Canada. 
In the case of the various arms of HI A, efforts are already underway 
to provide network and PSI access. However, CFHT remains isolated 
except for a "kludged'· UUCP link that is unrecognized by most of 
the gateways into the UUCP network. 

• Recommendation II: that CFHT Corp. act immediately to 
provide improved network access to its Waimea computer. 

The issue of mail networks is already a number of years old: in
deed , the CRSC may be considered remiss in not having promulgated 
Recommendations I and II two or three years agol Extrapolating from 
current trends, it is expected that most Canadian astronomers will be 
linked oy mail networks within the next year or two. In contrast , a 
different. if related, networking issue is starting to face our community 
that has not yet been solved ... 

2. High-Speed Networks 

Data transfer rates over networks ~llch as BITNET, CDNNET, 
etc ., are simply inadequate for transferring large files and pictures; 
for such large quantities of data a high-speed data network is required. 
High-speed data transfer might , for example , be used to download the 
numerical results of a supercomputer run to smaller computers for in
terpretation and graphical display. Alternately, CCD pictures or VLA 
maps might be transferred from CFHT or CSADC (Canadian Space 
Astronomy Data Centre) to users in various parts of Canada. Clearly 
the development of high-speed access to DAO, DRAO, and perhaps 
CFHT, will play an important role in the dpvelopment of remote ob
serving. Finally, high-speed networks speed up the transfer of large 
programs, and may enable transfer of binary files (e.g. executable 
images, pict.ures in non-ASCII format , plot files , etc.) - something 
not. allowed by mallY net.works. 

III the above examples of the use of high-speed networks , note 
how t.hese networks playa key r61e ill strellgthening links between the 
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Canadian astronomical conmmnity and Canadian national facili ties. 
A high-speed link allows one to feel that one is actually at a national 
facility; it lessens the distinction between those who are physica lly at 
the national facility and those who might be thousands of miles awav. 

The need for setting up a high-speed network transcends the inter
ests of Canadian astronomers, since it is common to many disciplines 
in pure and applied science. In addition, the cost of such a network is 
probably well beyond what the astronomical community could afford 
to pay. On the other hand , our requirements in this field are at least 
as immediate and demanding as those of any other discipli ne. and 
could provide an important driver for setting up such a network. 

There are in fact several small-scale attempts to set up high-speed 
data networks in Canada. U.B.C., Simon Fraser U., and U. of Victoria 
are shortly to b e linked by a 56 kbaud line; similar efforts are, I belie\"(' , 
underway to link Ontario universities. On a larger scale, research into 
setting up a large-scale Canadian network is cuurently underway at 
the Informatics division of NRC. 

With the above in mind, we make the following recommendation: 

• Recommendation III: Given the importance of a high-speed 
network to Canadian astronomy, we recommend that the Di
rector of HIA communicate our interest in such a network to 
divisions of NRC that are working on high-speed network re
search. 

3. Hardware/Software Compatibility 

The issue of hardware and software compatibility is a logical one for 
our corrunittee to address. However, because of recent developments 
in the area of super-microcomputers and their operating systems, we 
face some difficulties in making any recommendations. On th e one 
hand, we live in a scientific community dominated by DEC VAX ma
chines running in a VMS environment. On the other hand , th e VAX 
computer line is generally perceived as becoming less and less suit
able for general purpose scientific computing as time passes. The 
cost of even the most primitive VAX machines is high - for hardware, 
and software, and maintenance. The performance of VAX comput
ers is simply not competitive with other computers of the same price 
range . The standard DEC operating system (VMS) requires egregious 
amounts of disk space, and has developed a degree of overhead that 
virtually precludes, according to many accounts , the effective running 
of some new astronomical reduction packages such as IRAF and SDAS 
on multiuser machines . 
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As all ('Xillllpl(, (for illust.rative purposes only) of what is available 
if 011 (' ('SC<l] )(,S frolll the VAX/VMS rut, consider the line of computers 
Illark!'tcd bv Suu :- l icrosystems Inc .. A Sun 3/50 workstation (compu
t.at.ioually equivalent to 1.5 MicroVAXes ) is available for $5500. T he 
cost of all upper-end Micro VAX system is comparable to that of a 
Suu 3/260. which has the speed of a VAX 8600 (at a tenth the cost l ). 

The Sun 4 series, to be released this summer, offers more than twi ce 
tlI!' speed of it VAX 8600 or Sun 3/260, reportedly at 20% more in 
prier' thaI! a 3/2601 (Clearly there is more to comparing computers 
thaI! computing speed . but the above is indicative!) 

Canadian astronomers are, as a rule, followers , rather than lead
ers, in adopting new computer technology. Understandably, we are 
rcluctaut to make the first move in switching hardware and operating 
systems unless backed to the wall , since few of us possess the neces
sary software skills to quickly gain famili arity with a new operating 
system, or to move large software packages from one system to an
other . In spite of this understandable inertia, we should be aware of 
a few important facts regarding the specific issue of converting from 
the VAX/VMS environment to a UNIX-based system such as a Sun . 

Many large astronomical reduction packages (e.g. AlPS, IRAF, 
SDAS) already run on UNIX-based systems. 

• CSADC has already made a commitment to supporting UNIX 
with its ALLIANT computer. Several Canadian university 
groups have or are making the UNIX plunge. 

• UNIX , unlike \ 'MS , costs almost nothing. 

• UNIX is far more transportable than VMS. A change to UNIX 
now may buy many years before having to switch to yet another 
operating system. 

In view of the above information, I believe that we are at the 
start. of a small revolution in hardware/software preference in the 
a~tronoll1ical community. It remains to be seen whether the soon-to
be-rt'leased Micro VAX fIl can match the Sun and other such svstems 
in price-performance ratio. We need to monitor developments over 
the next. ~iear with great care. 

Chris Pri tchet 
June 10, 1987 
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HIA NEWS 

26 June 1987 

Several changes have occurred at the Herzberg Institute of Astrophysics 
since I last reported to Cassiopeia six months ago. 

The most important has been our joining with the United Kingdom and the 
Netherlands in the operation and development of the IS-metre James Clerk 
Maxwell Telescope (JCMT) on Mauna Kea Hawaii. The size of the dish, the 
accuracy of the surface and its altitude of 4092 m, above much of the 
absorbing water vapour, wil l make the JCMT the world's leading telescope for 
sub-millimetre radio astronomy down to a wavelength of 0.4 mm. Canadian 
astronomers are fortunate now to be participating in two of the outstanding 
facilities on Mauna Kea. 

Beginning 1987 July 1 Canada has a 2S% share of the JCMT, the UK 55% and 
the Netherlands 20%. In retur n for the use of the mountain, the University 
of Hawaii receives 10% of the observing time. Canada will be represented by 
Phil Kronberg and myself on the JCMT Board, by Ernie Seaquist and 
Daniel Nadeau on the Users' Committee. by Lorne Avery on the Panel for the 
Allocation of Telescope time and Dave Fort on the Instrument Advisory Group. 

Time applications are available from my office and they are due in 
Britain on Oc tober 31 and April 30 for the semesters beginning March I and 
September I respectively. The JCMT applications will be refereed and then 
judged by a single committee which usually meets in early July and early 
January. If anyone prefers to submit an application in French, it will be 
translated by NRC and forwarded if it is received in my office at least three 
weeks before the deadline. 

HIA's Radio Astronomy Section, under John MacLeod , will be responsible 
for supporting Canada's participation, including the stationing of four staff 
in Hilo and the development of instruments. At the Algonquin Radio 
Observatory a skeleton crew is protecting and maintaining the 46-rn dish 
pending a decision on its future. The crew also is operating the solar flux 
monitor and interferometer at 10.7 cm, while efforts are underway in Ottawa 
to automate much of this observing. 

On April 1 NRC's High Energy Physics Section under Cliff Hargrove was 
added to HIA. This group, which is based in the Physics Department at 
Carleton University. has considerable expertise in building detectors for 
particle accelerators and is involved i n a collaborative project to construct 
the OPAL detector for CERN. This group also is working with university 
scientists and other HIA physicists to prepare a proposal for the Sudbury 
Neutrino Observatory. In this facility, 1000 tons of heavy water at a depth 
of 2100 m in a Sudbury m~ne would be able to measure the energy spectrum of 
electron neutrinos from B in the sun and determine whether osci~ ,ations 
among the three neutrino states can explain t he low counts from C1. The 
observatory would have a hundred times the sensitivity of those that detected 
the neutrino events from SN 1987a . 

Finally, I am pleased to report that Dr . Bryan Andrew has been appointed 
Assistant Director of HIA. He also is the Director of the Office for 
National Facilities for Science which has responsibility for liaison with 
external scientific facilities and which would house the secretariat for the 
proposed new board for national research facilities. HIA will benefit much 
from his experience , first as a radio astronomer and then in various 
management pos itions at NRC. 

Donald C. Morton 
Director, Herzberg Institute of Astrophysics 
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NoV; ?~'.ES FOR CFHT TRAVEL 

29 June 1987 

Dear Canadian Cclleag~e. 

As many at y o ~ ar~ awa~e the Natural Sciences and Engineering Research 
Counc il prov i des a~ a~nua~ e rant :0 the Herzberg Institute of Astrophysics of 
the National Research Ccuncil to cove r the travelling costs of Canadian 
university scientists who have been awarded time on the Canada-France-Hawaii 
Telescope. The grant ensures that university resear chers who have succeeded 
in the rigourous co~petition for CFHT time are able to obtain their 
observations regardless of the status o f other financial support. 

In past years the size of the grant has barely met the demand . HIA 
several times made up the small amounts by which the grant was exceeded. In 
1986/87 the situation became critical when the total claims exceeded the 
$75 , 000 grant by )0%. In that year HIA again made up the difference, but it 
cannot continue to subsidize the fund at that l evel in addition to providing 
all the administrative expenses and staff to process the applications and 
claims . Unfortunately NSE~C has declined to increase the fund, so HIA must 
take some action t o bring the expenditures within the budget. Beginning 19B7 
July 1 we shall process claims according to the following guidelines, which I 
think will reduce the expenditures suffic i ently without causing serious 
inconvenience to the obse rvers. Some of these guidelines are already in 
effect , but are inc l uded here for completeness. 

1. Government regulations require that travel be authorized in advance 
to be eligible for repayment , so an itemized budgetary estimate 
including Ha le Pohaku, must be received from the Principal 
I nvestigator and approved by my office at least 30 days before the 
trip begins. 

2 . Expenses exceeding :he estimate by more than 10% will require the 
further approval of the Director of HIA or his deputy before they 
can be paid . 

3. Observing teams should limit themselves to a maximum of two people 
unless there is a good reason for more, such as the operation of 
special equipment . Reasons should be given on initial application. 

4. A maximum of 5 nights in addition to the allocated observing nights 
should be sufficient for acclimatization, data reduction. meeting 
airline schedules, etc . Longer stays can be approved to qualify for 
excursion airfare or to avoid an immediate second trip if a net 
saving results. 

5. Observing teams should limit themselves to one r ental car per team . 

6. The lowest possible air fares should be used in all cases. 

7. If other business stops , including any relating to data reduction, 
are added to the trip, the flight costs should be prorated with 
othe r r esearch grants. 

B. Claims and all receipts should be received in my office within 15 
days of the completion of the trip in order to satisfy government 
rules and a lso so that the amount remaining in the fund can be 
accurately known . 
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9 . If the observe r incu rs costs i n exces s of what HI A is able to 
re imburse , the difference can be charged to an NSERC gr ant . 

10. Observers from Canadian unive r s i ties who do not have NSERC grants o f 
their own or who do not have access t o one through a supervisor will 
be given special cons ide r ation i n claims for excess costs . 

very much regret the need to apply constrains but we require s ome 
clear rul es to keep within our budget and have adequate funds to cover any 
Canadian observers who may not have NS ERC grants. If the NSERC gran t can be 
extended to include the James Clerk Maxwell radio telescope , the same rules 
above will apply. 

Thank you for your understanding and cooperation in making the most 
effective use of these limited funds. 

Dear Canadian Co l l eague, 

Donald C. Morton 
Director 

NEW FUNDS FOR HIA 

6 July 1987 

Since 26 June, whe n I summarized the status of HIA, the 
National Resea rch Council has provided the Division with some very 
welcome extra funds . SpeCifica lly we have r eceived $225 K t o 
complete the pur chase of hardware and software for the Spa ce 
Astronomy Data Centre at DAO and $35 K for capital equipment for d i shes 
6 a nd 7 of the radio synthesis array a t DRAO. Furthermore, the cap i tal 
funds to complete the 7-dish ar ra y were assured. Although f inding 
sufficient operating fun ds for both faci liti es r emains a pr oblem, these 
additions to the HIA budget in a tight year fo r NRC are extremely 
encou raging . 

Donald C. Morton 
Director, HIA 
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CANADIAN SPACE ASTRONOMY DATA CENTRE 

Newsletter No.3 

CASCA Support for CSADC 

During the Vancouver CASCA meeting , Jim Hesser (acting as Chairman of the joint 
Subcommittee on Space Astronomy) pointed out that, so far, NRC has been unable to 
identify funding to permit CSADC operations to continue past the end of the current 
fiscal year (March 31, 1988) . This operational funding is needed to pay for software and 
hardware maintenance, communications costs such as Datapac, and travel. Salaries are 
provided separately and are not a problem. There was some discussion of this situation, 
and there was a high level of support from those present for continued CSADC operation. 
In particular, it was pointed out that eastern Canadian astronomers no longer view the 
CSADC as a regional facility. With improved network communication facilities just over 
the horizon, and the clear orientation of CSADC to the provision of remote services, the 
CSADC is now generally viewed as a National Facility. 

The following resolution was moved by Jean-Rene Roy, and seconded by Gordon 
Walker: 

Whereas: The expertise and cooperation with STScI developed by the Canadian 
Space Astronomy Data Centre would be lost if this project were halted pending HST 
launch, and this lOllS of expertise would make it very difficult to restart the project later , 

Therefore: CASCA strongly urges NRC to continue funding the CSADC at a level 
sufficient to allow development of a capability to handle HST data when they become 
available. 

This resolution was passed with strong support. 

Additional Capital Funding 

We have just been informed that NRC has provided a substantial additional sum of 
capital, sufficient for CSADC to acquire the remaining equipment necessary to archive 
and distribute HST data, such as an optical disk system. The funds are additional to any 
existing funding for astronomy, and thus were not provided at the expense of any other 
component of HIA. This action can only have been helped by the support demonstrated 
during the CASCA meeting! 

The CSADC still requires operating funds, and we will continue to press NRC on this 
matter. 
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Recent Activities 

During the recent AAS/CAS meeting in Vancouver, CSADC had a very successfu l 
demonstration of STARCAT, the interactive catalog package developed to handle the huge 
database of HST observations. As it is based on a commercial relational database package , 
it is easy to use and a number of catalogs (e .g. IRAS and IUE) have been installed in it. It 
is accessible free of charge using Datapac. There Was considerable interest in STARC AT 
and in the CSADC, and we received many requests for further information, including some 
from Europe and many from the US. In addition, we discussed furthe r cooperation wi th 
Rudi Albrecht from the Space Telescope European Coordinating Facility at ESO, and 
Peter Shames from STScl. 

We are steadily making progress with implementing the STARCAT software and mak
ing use of the Britton-Lee Intelligent Database Machine (IDM). We are now able to com
municate with the IDM using either the serial or Ethernet interface. The Ethernet interface 
is much faster and will make the installation of large databases and retrieval of data from 
them much faster . 

We hope to make STARCAT officially available for use near the end of the summer 
and to make available a list of catalogs which are available as well as documentation for 
accessing and using the CSADC STARCAT version. One of the planned modifications to 
STARCAT is an interface to the FINDER software. This will allow users to make finding 
charts of objects that they select from any of the catalogs. The finding charts will include 
stars from the AGK3 and SAO catalogs and can be produced at any plate scale on the 
laser plotter. 

The CSADC, with support from Peter Stetson of DAO, will be implementing the 
DAOPHOT software within the IRAF environment over the upcoming year. This will 
be a complete integration, implying that DAOPHOT will be rewritten in the IRAF pro
gramming language (SPP) and will make use of interactive graphics and image display. 
The DAOPHOT package will be part of the IRAF DIGIPHOT package and will be com
patible with the APPHOT package being developed by NOAO. The tabular output from 
DAOPHOT routi!les will also use the new SDAS tables. As well as containing the tasks 
to reduce the data, we will be including routines to do things like the transformat ion fro m 
aperture to PSF magnitudes, matching of star lists , etc . 

We are planning to set up a CSADC electronic mailing list for the distribution of 
news, information, etc. to the community. This is meant to supplement the Newsletters 
which appear in Cassiopeia rather than replace them. If you wuold like to be added to 
such a mailing list please send a note to CRABTREE@UVPHYS.BITNET. 

We have also proposed setting up electronic bulletin boards, accessible through Data
pac, for both the JCMT and CFHT telescopes. We have the hardware and software to do 
this immediately. Both groups are considering our proposals , which would give Canadian 
astronomers easy access to the latest news from these Hawaiian telescopes, provided the 
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relevant organizations were willing to feed the sys tem with information. 

Another activity which we are considering setting up is some sort of Astronomical 
software discussion group. This could work in the following manner: there would be an 
electronic mailing address to which people could send questions, comments, etc . and these 
items would then automatically get d istri buted to each user who had subscribed to the 
discussion group . The idea is to provide a mechanism by which individuals involved in 
developing or using astronomical software can interact and exchange experiences, ideas, 
problems, etc. If you feel that such a serv ice would be worthwhile please let us know . We 
would hope to set up such a service soon after connecting to CDNnet. 

C SADC Advisory Committee 

The Advisory Committee, formed to advise the Director of DAO on matters concern
ing the CSADC operation, also met during the Vancouver meet ing. We ask the advice 
of committee members from time to time, and we expect them to let us know what the 
community thinks we 're doing right (or wrong!), so please talk to your friends on the 
committee. The current members are: 

• C.T. Bolton, University of Toronto (June 1990) 

• P.E. Dewdney, Dominion Radio Astrophysical Observatory (June 1989) 

• S. Kwok, University of Calgary (June 1990) 

• C.J . Pritchet, University of Victoria (June 1988) 

• R. Racine, Universite de Montreal (June 1988) 

• J .-R. Roy, Universite de Laval (June 1989) 

• G .A.H. Walker, University of British Colu mbia (June 1988) 

Additionally, D.R. Crabtree and A. W. Woodsworth are appointed ex-officio. 

We are extremely grateful to retiring Committee members Philipp Kronberg, Stephen 
Morris, and Peter Stetson for their service over the past few years. 
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CF HT C ANADIAN O BS ERVIN G PROPOSALS ( 1987) 

This is the third in a series of annual reports by the C FIIT Canadian Time Allocation 
Committee (CTAC) on what has happened to the Canadian proposals for C FHT time . T he 
present report covers t he two 1987 semesters . 

S tatistics of Applica hons 

The following table shows how the 1987 applications were dist ri buted among various 
fi elds, and demonstrates the level of oversubscri ption that we are currently operating with . 
In terms of either number of proposals or number of nights requested, the overall "su ccess 
rate" is now about 40%. Although the area of study is irrelevant to the scientifi c reviews and 
ratings of the proposals , it does ind icate t he present spectrum of activities in the community. 
CTAC continues to stress that most of the proposals received are very good ones on the 
grounds of scientifi c importance and feasibility; most are well matched to the particu lar 
capabilities of the CFHT; and it is only the lack of sufficient nights to give out that has 
forced many excellent programs to be t urned down or delayed . 

Corporation use of the telescope during 1987 totaled 34 nights for engineering , and 20 
nights for staff observations (director's discretionary time). Both of these are normal figures . 

The use of external reviewers has continued very much as in tbe previous two years . 
In 1987, we obtained an average of 3.1 referees ' reports per proposal (compared with 3.8 in 
1985 and 2.9 in 1986). About 37% of the external reviews were from American referees , who 
continue to provide us with tborougb and very conscientious reviews when asked . Although 
slow mail transit times continue to hamper our system, it is now possible for the referees 
to send in their reviews via BITNET to the HIA office in Ottawa; we hope that this use of 
electronic mail will help us more in the succeeding semesters . 

C FHT APPLICATION STATISTICS FOR 1987 

Area No. of Proposals No . of Nights 

Submitted Successful Requested Awarded 

Sola r System 1 1 4 1 
Stars 16 6 61 26 
Nebulae & ISM 16 10 70 36 
C lusters & GS 8 3 36 14 
Extragalactic 21 9 86 37 
QSO & Active Gal 20 7 63 22 

Total 82 36 320 136 

A New Requirement for Le ngth s of Obseroing Proposols 

All the SAC members, French and Hawa ii an as well as Canadian , have beco lll e in 
creasingly conce rned about the excess ive length of many of the ohsnving proposals . Th ,' 
sc ientifi c just ifi cations a re tending to become far longer than is necessa ry or suitab le. Ap pli 
cants shou ld keep in mind thal the sc ient ifi c justifi cat ion sect ion of th" i, proposal is in tended 
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to be a co n cue d"cnptlOn of th e rtq uest ed obseroations , and their scientific importance or 
relevan c- . Inclusion of background material is a ppropriate , of course, but it should not 
overrun the real m~at of the proposal , which should be rigorous and tightly worded ; appli
cation, that read like a tlem rts at re vi ew parers tend to become counterproductive rather 
than helpful. At t he May SAC meeting , a recommendation was made to the effect that the 
SCIent Ific jus h ficatlOn sho uld be at m ost t wo pages of s mgle-spaced tert. Technical detai ls 
such as lists of objects, instrument parameters and exposure times, special enclosures , etc., 
shou ld continue to be put in under th e other sections on the form . Also, in the sect ion ask
ing for publ icat ions an d resu lts, give references just to papers based on CFHT observations . 
Keep these points in mind when preparing your next appli cation I (It might be remarked 
that o ther observatories, notably the AAT, have recenlly been reacting in much the same 
way to proposal lengths. T he AAT, wh ich t radit ionally allowed very long proposals , has 
now imposed ru les on permitted submissions that are even stricter than the ones suggested 
for C FHT.) 

G . Fa hlma n 
D. G ray 
W . Harris (chairman ) 
J Kormendy 

DEDICATION OF THE RAO INFRARED TELESCOPE 

E. F. Milone 

The Infrared Tele scope of the Rothney Ast rophysical Observatory was 
f orma lly opened on Wec. . I !'iay 6 a t a ceremony in the t e lescope dome. The 
U ~ iver s ity of Calga ry president , Norman E. Wa gner o fficiated . The dedication 
was performed by Geo rge B. Coyne. Director of the Vatican Observatory, who 
had seve ral yea cs earlier facilitated the t ransfer o f t he 60-inch metal 
mi rr o r from the Unive r sity of Arizona . He al so presented a publ ic lecture 
l at e r tha t (:vG n ing , (m:.i tled " The World ' s New Large Telescopes: Why and How? " 
The RAD' s bene ~a c: o r A.R. Cross cut a ribbon , follo .... ing which the telescope 

wa s quietly slewed ac r oss the dome. Presentations were also given by the 
Chairman of the Bo ard o f Go vernor s , R. Willson , and by the RAO's 
co-di rectors , E. F. Milone and T. A. Clark . Harlan J . Smith , Di rector of the 
McDonald Ob servatory of the Un i versity of Texas presented greetings f rom the 
international community. Following t he ceremony, the approximately 100 
guests t ou red the faci lity and en joyed a cate red lunch. Staff and graduate 
and undergraduate students demons trated the research being conducted at the 
RAO . A public open house of the entire fac il i t y was also held in connecti on 
with the event, on May 9 . 
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Report of the CASCA 
Working Group on 

THE HIGH RESOLUTION TELESCOPE 

June 1987 

I. The Concept - An Optimized Telescope 

The objective of the High Resolution Te lescope (flRT ) i s t o actually 
achieve the limit to the seeing imposed by atmos phe ric conditions at an 
excellent s ite. It now appears that at some sites t he natural seeing 
can frequently be better than <FWHM> ~ 0~4, but that this i s usuall y 
degraded by at least a factor of 2 by dome-induced turbulence and heat 
sources. By constructing a t elescope with the primary goal o f rea li zing 
the natural seeing limit, it is ant i cipated that 0 ~ 4 i maees could be 
routinely o btained with conventional optics, and 0 :25 with active optics 
("fast guiding··). 

To minimize the dome-induced seeing, the design of flRT must provide 
for ful l control of t he thermal and ae rod ynami ca l environment of t he 
observatory. Some basic design gu i del ines are: 

- the best available sit e , such as Mauna Kea or Las Campanas 
- aerodynamical enclosure e levated at least 20 m above ground 

to avoid ground turbulence and microthe rmal s 
- absolute ly no air ci rc ulation be tween heat ed rooms and 

optical pa th 
- low th ermal inert i a f o r fast response 
- sui t a ble wi nd sllie ld and su n screen to minimize buffeti ng 

and thermal load 
- nearly diffraction limited, well coll imat ed opticS 
- high pe rfo rma nce i mage stabi lizer . 

These requir eme nts l e ad to the concept of an int e rmediate - sized 
t elescope , of abo ut 2.5 m aperture . This aperture size will deli ver a 
reasonable photon flux, while s till permitting simple image 
stabilizat ion. In f ac t, the sharpe r images achieved by i mage 
stabilization on a 2.5 m telescope wil l give fa inter limit ing magnitudes 
than la rge r g round-bas ed t e l esco pes wi th poorer images . 

The design of a telescope optimized for hi gh angular re soluti on 
does not impose any significant restrictions on its use . Optica l 
imagery is an obvious primary use, but this does not prec l ude near-lR 
imag e ry, or high resolution spec tros co py . It is also ant i cipated tilat 
the URT would stimulate development o f novel instruments, in c luding new 
detectors and image stabilization s ys tems. 
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11 . The Impo rt 8 tl ce o f HRT to Canadian Astronomy 

For o pti cal telescope makers, there are three frontiers: 

- l ight gat hering power, the D-frontier 
- wavelength range, th e A-frontier 
- angular resolu ti on , the w-front ier. 

Te n years ago, CFHT br o ugltt the Canadian co mmunity close to the 
D-front ier, and right up to the ·rf rontler of th e time. Joining the 
JC HT now opens fo r us a new l -frontier . But we cannot stand pat wi th 
these facllitie s. By the yea r 2000, the 3 . 6 m CFHT will be but an 
intermediate-sized ins trument I and fiST will ha ve pushed far ah ead on the 
, .. r fr ont i er . To rema in at the forefront o f optical astronomy , we mu s t 
sec ure ac c ess t o ne w fronti e r facilitie s . For ground - based telescopes 
the r e are two opt i ons that are attractive to ou r optical observers: 

- a share of a 10 m-class telescope with normal (-1") 
resolution 

- a 2.5 m t e l escope with high ( ·~~25) angula r resolution: 
the HRT. 

The 10 m-class t e lescope wil l be supe ri or for bright ste llar objec ts, 
and on faint, diffuse sources . However , in the limit of very faint 
poin t sou r ces (m > 27), the HRT will perf orm nearly as well as the 10 m. 
(See Figure 1 for a comparis on of expected performances of CFH1 , the 10 
m Keck teles cope, HST, and IIRT.) And for thos e projects requi ring high 
spatial reso luti on , HRT wil l c learly be superior to a 10 m te l e sco pe 
with I" images. Since fain t po i nt sources , and ob jects with struc ture 
fine r than 1" , are the targets in IJ\8ny areas of op tical astronomy, the 
HRT o ption must be co nsidered ver y compet i tive with a la rge tele scope . 
Of cou r se it should also be noted tha t there is not at present a 
suitable 10 m-class proposa l in whi c h Canada could join. Canadian 
astronome rs could, howeve r, develop co llaborations as a resu lt of HRT, 
which ~lght lead to access to the very l a rge telescopes now be ing 
planned . 

The Hubble Space Teles co pe (HST) will rea ch fa inter limits th an all 
existi ng and planned gr ou nd-based fac ilities , principally because of 
l ower sky background. Clea rly, HRT s ho uld not be viewed as a co mpetitor , 
bu t rather as an invaluable a lly for the eno rmo usly oversubscribed liST . 
The cost , complexity, and constraints of H5T operatlon are suc h t hat it 
mu st only be used for pr ograms for whi c h it is absolutely ne c essary. 
Howeve r, the angular re so lution achievable with H51 «0:1) i s nearly a 
full ord e r of magnitude higher than ca n be r eached with existing 
g round -ba sed telescopes , and so tller e are vast numbers of projects 
requiring intermediat e resolution ( 0 ~25 < ~ < 0~8) that could be done 
wi th HRT, for which HST time might otherwise be wasted. The a bility t o 
pursue th e projec ts req uiring this level of angu l ar re so lutio n would 
give Canadian astronomers th e chan ce to be at a very iloportant frontier. 



~ 
on 

-0 

C 

0 
u 

r'J QI 

on 

0> 

0 

ru 

QI 

E 

...> ~ 

QI 

L 
~ 

on 
0 0 
Q. 

I 

X 
w 

- 51-

---2.5. 
- - -Cf'HT 3.£. 
--_._ . 10. 

.. . •.•.• HST (~"C) 2 . ... 

/ 

/ 

22 23 24 

" " 

" " 
" 

" " 

/ .. " ;/f" ,t o 

/ / ...... :>/ 

S/N = 5 

25 26 27 

Stellar magnitude 

Figure 1. The variatIon of limitIng V stellar magnItude 
(detected with a slgnal-to-nolse ratIo of 5) wIth l og of 
exposure time in seconds fo r four different telescopes: 
3.6m CFHT, 10 m Keck, 2 .4 m Hubble Space Telescope, and the 
propos ed 2.5 m HIgh ResolutIon Telescope. The CCO detector 
(r.q.e •• 0 . 8, read-out noIse 10 e-) and fIlter band pass 
(500~) are assumed to be identi cal In each case, wIth the 
stellar flux being measured on five pIxels. The sky brIghtness 
is 22.5 and 23 mag arsec-2 from the ground end in orbIt, 
respectIvely . 50~ of the sta rl Ight Is assumed to fall wIthIn 
areas of 0 .5, 1.0, 0.05 , and 0.05 arcsec 2 for each of the 
respective telescopes, whi c h corresponds to seeing of 0.8. 1.0 
and 0 . 25 arcsec for the ground-based t elescopes . and 2.5 
pixels of the HST Wide Field Camera. Where de tector read-out 
noise is the dominant source of noise, the exposure time 
Increases linearly wIth brIghtness, I.e. d(log t)/d(m.) ~ 2.5 . 
At fainte r magnitudes, where sk y noise is dominant. the exposure 
time increases as the square of the brI ghtness, I.e. d(log t) / (m.) 
- 5. At any given limiting magnitude, the "best" teles cope Is 
that giving the sho rtest expos ure t i me. 
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The need for anot her telescope 1s keenly fe lt by many In the 
Canadian opti ca l coromllnity. For tll o s e who frequently apply for CFHT 
time, tller~ is often frustrat i on because the r e Is just too little 
teles cope time to go around. The present oversubscript ion rate 1s -2.5, 
and the maj o r! ty of pro je c ts which are turned down are clearly deserving 
of time. For lhose wit h proje c ts unsuitable to CFHT. there Is further 
frustration becaus e there is often no available alternative. A healthy. 
mature community of obs e rvers needs access to a broad spectrum of it9 
own facilities. This means a mixture of small and large telescope~ 
ca rrying a variety of instruments. It also means the freedom to 
experimen t in innovative ways , whi c h may not be immediately productive, 
but which foster expe rtise and often lead to unforeseen resul ts on 
Wllich the field thrives. In addition, students and younger astronomers 
will gro w most effectively in such a climate , and developers of new 
instruments can have the chance to te st their equ ipment . The CFHT time 
allocation committee has so little time to give out, and feels so 
pre ssured for results, that it can seldom support high-risk projects. 

The scIentIfIc value of HRT will come from its abilIty to 
complement other frontier telescopes, the HST and the 10 m class 
instruments. The HRT will provide the most benef it for research 
projects on faint stellar sources, or where high angular resolution is 
essential. Examples of such projects i nclude: 

imaging studies of so lar system objec ts, such as comets, 
asteroids, planeta ry rings, and satellites 
nea r- infrared imaging of compa c t star forming regions and 
proto-planetary disks 

- stellar photometry in crowded fie lds , such as the cores of 
globular clusters. the centra l bu lge of the Milky Way, and 
the nuclear regions of exte rnal galaxies 

- high spatial resolution spect r oscopy of co mpact structures, 
including cusps in g~13xy cores, off -nuc l ear regions of 
active galaxies and QSQ's, supernova remnants. giant H II 
regions, jets , etc . 

- morphological studies of extragalac tic objects, such as 
arms i n spiral galaxies, dust lanes in ellipticals, 
galaxies and clusters at high red s llift. nuclear r egions of 
Seyfert galaxies, and QSO's with fuzz. 

The lIst of possIbl e projects Is virtually endless , a featur e whIch 
results from the na tu re of HRT. It will be an optimized teles cope. 
suitabl e for many types of work , not a spec ialized telescope. 

III. Costs and OperatIons 

The WorkIng Group on HRT has receIved t wo Independent estImates of 
the approximate cos t of such a telescope. Rene Racine, as initiator of 
the HRT concept , has estimated costs based on his experience with the 
development of the Hont Megantic telescope and CFHT . and concluded that 
a 2.5 m 11lgh Resolution Telescope with a basic complement of instruments 
would cost about S14M. Walt er Grundmann , with the assistance of the 
Astronomical Research Corporati on proje ct office (the Washington, 
Chicago, Princeton, and New Mexico co llaboration) , has estimated the 
cost by sca lIng relatIve to th e 3.5 m ARC telescope . ThIs yIelded an 
estimate of SliM . exclusive of s ite development . 



-5 3-

On this basis, we estimate that the cost of the IIRT would probabl y 
lie in the range of S12M to S18 M, including a baslc comp l ement of 
instruments. This must be considered a very preliminary estimate, whi ch 
will be r efined by a detailed feasibility study . The Steering Committ ee 
for HRT will very soon request funds from NSERC for s uch a study, and it 
is anticipated that this would lead to firm cost estimates and design 
parameters by mld-1988. A submission for construction funds could then 
follow to the new NRC/NSERC advisory board on national facilities. It 
is strongl y felt that such a submission would be greatly strengthened if 
some funds were already committed. such as those of the WESTAR 
consortium. 

It i. likely that the HRT will require some level of internationa l 
collaboration, both to secure a suitable site, and to strengthen the 
submission for funds to the Canadian government. The Working Group 
feels strongly , however, that Canada should retain predominance 1n the 
project, to ensure that HRT meets Canadian needs. Main ta ining Canadian 
control of HRT could also streamline the operation of the facility, 
since some aspects of the infrastructure could be based in Canada once 
the telescope is actually running. The Working Group has considered a 
variety of suggestions concerning modes of operation, but there Is not 
as yet a clearly preferred choice , since the selection of a site and 
international collaborators could we ll lead to the use of some existing 
infrastructure to operate HRT. Annual operating costs will likely be in 
the range of Sl.OM to SI.SM. 

IV. Recommendation s 

The working Group on IlRT makes the following recommendations: 

1. The Steering Committee on HRT should proceed as soon as possible 
to obta in funds to begin the Phase A feasibilit y study. This 
feasibility study should consider not only the design specifications for 
HRT and estimates of cost, but also how the project will be managed 
during both the construction and operating phases, and how Canadian 
industry might be involved in the project. 

2. The Canadian Ast ro nomical Society should give it s unquallfled 
support to the HRT. 

3. We urge the WESTAR conso rtium to consider using its available 
funds to support HRT, either for capital expenses , or for operating 
funds. 

Bruce Campbell, Chairman 
II. E. Ha rris 
D. C. Morton 
C. A. H. lIalker 
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Progress Report No. 2 

HIGH RESOLUTION 
FLOATING BOULE TELESCOPE DESIGN 

E. Harvey Richardson 
Dominion Astrophysical Observatory 

Herzberg Institute of Astrophysics 

Introduction 

Progress Report No . 1 appeared in the last issue of Cassiopeia, No. 54, 1987. 
That report outlined the main advantages of a unique telescope design by Coast 
Steel Ltd , Port Coquitlam, B. C. (Correction: The costs listed in that report are in 
Canadian dollars, not US dollars.) Since then a detailed proposal was completed 
and is being distributed by Coast Steel for co=ents, before formal submission to 
the Federal Government this Summer. 

At the 19 June 1987 meeting of the Canadian Astronomical Society the 
participants passed a motion (I opposed) which applied the term "high resolution 
telescope" (HRT) to an earth-based telescope which was not diffraction-limited, 
but which was specified to have very good optical, mechanical and thermal 
properties. The Coast Steel design falls into that category, and I now refer to it as 
the "High Resolution Floating Boule Telescope" (HRFBT). However, a minority 
of participants at the meeting thought the term a misnomer . Coast Steel do not 
use the term in their proposal, but I reluctantly u.e it in this report to avoid any 
implication that the Coast Steel design is for a lower resolution telescope, which 
it is not. 

Thermal Properties of Existing Telescopes 

Telescopes of the 1920's 

For a very long time observatories have been designed to mmlmize the 
degradation of images caused by warm air currents , i.e., local seeing effects. The 
1.8-metre telescope in Victoria, bui lt 70 years ago, is mounted on a concrete pier 
which raises the telescope high above ground level. Presumably, this was done 
to get above ground-induced seeing effects . Also, the dome and building have 
a double skin , between which outside air flows by convection from the intake at 
ground level to the exhaust vents at the top of the dome. The purpose of this 
is to reduce the effect of solar heating. And, of course, the special dome paint 
is white in visible light and dark in the infrared to facilitate radiative cooling. 
(Incidentally, Coast Steel has developed a new recipe for dome paint which has 
been chosen for the inside of the Keck dome. Also, a sample of the paint is now 
being tested on Mauna Kea for durabi lity as an exterior dome paint.) 
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Telescopes of the 1960 '5 

It was not until 25 years ago tha t telescope designers went further to preserve 
the seeing. The dome of the Kitt Peak National Observatory (K PNO) 4-metre 
telescope is unprecedent ly high above t he ground. D . Crawford , who was project 
director, reports that plans included a cooled observing floor , heavily insulated 
ice-house type doors, cooled oil for the hydrosta tic, i.e ., oil-pad, bearings, coils 
to cool the arch girders of the dome, and a t hermal blanket to cover the South 
journal. Except for heavy doors (later replaced by lighter ones ) an d th e cooled 
floor , these features were not bui lt in order to save money. The sister telescope in 
Chile was built closer to the ground. There was doubt that the improvement in 
seeing was significant for a telescope raised high above the ground. 

Telescopes of the 1970's 

On Mauna Kea, 60-cm telescopes at ground level produced very sharp images . 
Fourteen years ago, the Project Office, headed by R. Cayrel and G . J. Odgers , 
specified the concrete pier for what could now be called the "high resolution" 
Canada-france-Hawaii Telescope (CFHT) to be no higher above the ground than 
nec"",sary to house t he aluminizing room and two coude spectrograph rooms . (The 
pier of the 10-metre Keck telescope being built today is even closer to the ground .) 
The CFHT has several unusual thermal properties. The control room with its 
associated electronics is located below the cooled observing floor. Access to the 
observing floor is through air-locks , with a slight negative air pressure between 
the two doors . Such air- locks also isolate the concrete coud" rooms from the steel 
peripheral building . (Thermal isolation of the observing floor was chosen over a 
much more expensive and operationally inconvenient option of placing all heated 
rooms in a separate, underground building.) The light path to the coude is in 
an airtight duct, sealed a t the bottom with the reducer lens which is part of the 
small-mirror, turreted , high-reflectance coude system. The high focal ratio from 
the coude secondary mirrors to the lens also helps reduce seeing degradation in 
the coude light path. Full aperture imag"", of 0.6 arsec occur at the coude focus, 
and Gerard Lelievre reports 0.2 arsec using a segmented pupil, which is certain ly 
higher resolution than that usually obtained with earth-based te lescopes. 

I first met Gerard Lelievre in 1981 at the 6-metre telescope in the USSR 
during the International Astronomical Union Colloquium No. 67, which I had 
organized while president of Co=ission 9, Instruments and Techniques. All 
participants were shown everything on the 6-metre telescope and we were told 
of plans to cool the oil for the oil-pad bearings . The 6-metre t elescope has an alt
azimuth mounting , one disadvantage of which is that the primary mirror is over 
the telescope mounting, and not over the cooled observ ing floor, when pointed near 
the zenith. This is true to a lesser extent for the 4-metre KPNO telescope. The 
CFHT with its Palomar-type equatorial yoke mounting has the advantage that the 
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mirror is over the cooled observing floor except when pointed far from the zenith. 
A few years ago a camera for Space Telescope was tested at the Cassegrain focus 
of the CF HT an d recorded 0.4 7 arcsec images in a long exposure. It was after 
G . Lelievre became directo r , with R. McLaren as Associate, that an oi l cooling 
system was installed, which shou ld result in even sharper images. Perhaps the 
next step might be the coo ling of the main arch girders of the dome, if it can be 
shown that the thermal proper ties of the observatory are not yet perfect! 

It had been noted prev ious ly by R. Racine that, although excellent seeing 
occurred any night of the week , the average seeing during the week was not quite 
as good as on weekends when the day-crews did not work . T his is probably because 
the then uncooled oilpads, diss ipating 15 ,000 watts of heat, were turned on by the 
day crews. However , there was a misconception, still held by some today, that 
the thermal isolation system was not working and this led to frequent turning 
off of thermostats even in the workshop on the ground floor. It was noted with 
disapproval at the recent C AS meeting that there is a thermostat in the coude 
spec trograph room. (IT turned on it would , of course, affect the seeing inside the 
spec trograph, but not in the telescope which is thermally isolated .) This is not a 
blunder: during construction, the coude room served as cafeteria for all workers 
on Mauna Kea! 

Thermal Properties of the High R esolution Floating Boule Telescope 

One of several advantages of the HRFBT is that its moving parts weigh less, 
thus have less thermal inertia, than conventional observatories, including new 
"light-weight" observatories . Also, the HRFBT has good thermal contact with 
the termperature-<ontrolli ng medium, water, which also serves to take most of 
the weight of the telescope . It is that support, together with the spherical shape, 
that results in lower weight yet great rigidity. Heat producing oil pad bearings are 
not needed, even for a 10-metre telescope . In addition to the water-cooling of the 
sphere, and the radiative cooling by the sphere of its contents, cooled , dry air can 
be introduced through one of the fork tines , and into the spaces between the ribs . 
The sphere, with its ribs and outer and inner shells, are shown in the attached 
drawing . (This drawing is one half of Figure 3 in the Coast Steel proposal.) Air 
warmed by electronic instruments can be ducted out one of the fork tines. When 
the shutter is open to the sky, outside air can be pulled in, at a controlled rate 
(perhaps zero), and exhausted th rough both tines, or , alternativel y, conditioned 
air can be introduced through the tines and out th rough the opening. 

The concrete pier, shown in the previous report , has a broad base and would 
continue to provide rigid support if raised higher off the ground. 

The watertight sphere with its circular opening make it uniquely suited to 
experiments where the opening is sealed with transparent material in order to 
improve the seeing . The ventilation system could then be used to produce a 
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different atmosphere inside the sphere, such as very dry air, or one of helium 
wh ich might minimize seeing degradation. 

Observing Decks and I nstrument Platforms 

The drawing shows the main observing deck, wh ich is for folded secondary or 
tertiary foci, and a smaller Cassegrain observing deck which is below the primary 
m irror . Concentric rails in t he main observing deck are for anchoring a variety 
of instruments. Instruments can be moved around the rails when necessary to 
achieve a desired orientation on the sky without use of image-rotator optics, or, 
alternatively, rotation of the instrument itself. Once set, the field does not rotate 
during an observation because the telescope has an equatorial drive. The light 
passes out from the telescope axis through large ports, or "moongates" in the 
sides of the square support and balance frame. The optics module fits into , and is 
held rigidly by this frame. The optics module consists of mirror cells , and spiders 
held and positioned by four shafts which also serve to lift the optics out of the 
sphere for servicing. 

In addition to instruments distr ibuted around the main observing deck and 
at the Cassegrain deck, some such as secondary mirrors or corrector lenses can 
be stored at the upper corners of the support fr ame, and moved on or off the 
optical axis by instrument exchange arms. This makes it feasible to interchange 
optical configurations and instruments during the night by remote control, thus 
both increasing versatility and decreasing operating costs. 

4 July 1987 
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15 DEGREE CORRECTING OPTICS FOR 

A 10-METRE LIQUID MIRROR TELESCOPE 

E. Harvey Richardson 
Dominion Astrophysical Observatory 

Herzberg Institute of Astrophysics 

Introduction 

In a letter dated 5 June 1987 Marshall McCall asked me if there was some 
way to design moving correcting optics for a small moving detector to permit 
observations for up to one hour at the focus of a liquid primary mirror. He said 
that the concept of the liquid mirror itself had been proven by the group headed by 
Ermanno Borra a t Universite Laval, and that Ermanno estimated that a 10-metre 
liquid mirror could be made for $2 million . More recently, Ermanno said the cost 
might be closer to $1 million because a student at Laval, Edward Boily, found that 
a thinner layer of mercury could be produced, but its optical quality has not yet 
been tes ted . 

I tried several optical layouts , most of which gave poor results . However , a 
system using three actively stressed corrector mirrors located after the prime focus 
of an F /5 liquid mirror gave a 0.25 arsec image at the centre of a small detector 
located 7.5 degrees off the axis of the liquid mirror. If the focal length of the liquid 
mirror is increased, even better resolution can be obtained, but at the expense of 
a higher building. 

Optical Layout and Spot Diagrams 

In Figure I, Ml is a 10-metre, F / 5, liquid primary mirror pointing at the 
zenith but reflecting starlight incident at 7.50 to focus 6.5 metres off-axis, followed 
by MI!, a concave collimator mirror which reflects the light down and over to a 
nearly flat mirror, MS, followed by a concave, F /6 camera mirror, M~. All four 
mirrors are off-axis sections of aspheric surfaces of revolution about the optical axis 
of the primary mirror. The focal surface is severely tilted : 75.0 0 if measured from 
the perpendicular to the optical axis of the primary mirror, or 41 0 if measured 
from the perpendicular to the mean ray from M~ . 

To simplify the drawing, only those mirrors which have optical power are 
included. In practice, a comparatively small plane (optically flat) mirror would be 
located near the first focus to fold the corrector downwards , and to prevent the 
light from being obstructed by the back of MS, which would otherwise occur when 
a star passed closer than 0 .750 from the zenith . 

The image quality is shown in the spot diagrams in Figure 2. The Y-axis lies 
on the tilted focal surface and has its origin at its intersection with the optical axis 
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of the primary mirror. It is along this axis that the image quality changes most 
rapidly. Because of the tilt of the focal surface, the reference circle measures 0.7 
arcsec in Y, but 1.0 arcsec in X. It is seen that the resolution is excellent, about 
0.2 arsec, at the centre of the detector, but that astigmatism measuring about 
1.3 arcsec in X by 0.3 arsec in Y appears 11.3 mm from the detector centre. The 
shape of the astigmatism can be altered by changing the tilt of the detector , with 
the pattern changing to a circular spot, then with additional change of tilt to a 
shape where the narrower width lies along the X axis. In this way, good resolution 
of those images in both coordinates could be obtained in two exposures. Also, the 
shape of the astigmatic image can be chosen to match spectrograph slits . 

A berrations increase much less rapidly along the X axis of the detector, as 
shown by the spots for images displaced 79 = from the centre of the detector. 
In total, the spots in Figure 2 cover a 23 = by 158 = detector, which is 0 .9 by 
9.0 minutes of arc on the sky. 

The images improve when the star field moves closer to the axis, but t he field 
scale also changes. With a photon counting detector this does not matter, but an 
integrating detector, such as a CCD, would, in a long exposure, show short star 
trails except for those stars near the centre of the detector. 

Tracking 

The shape and location of the three corrector mirrors and the location and 
tilt of the detector all must continuously change to follow a star field across the 
15° diameter field. The computer controlled actively stressed lap technique being 
developed at the University of Arizona would be applicable here, but with a mirror 
instead of a lap being stressed, and with a much slower rate of change of the 
required deformations than for a comparatively rapidly moving and rotating lap 
on a polishing machine. 

C. L. Morbey, here at DAO, is now working on computer software to convert 
the changing optical parameters of the surfaces of revolution into deformations 
from mean surfaces of the moving off-axis segments. 

Sky Coverage and Integration Times 

Ermanno Borra in his paper submitted to P.A .S.P, titled "Liquid Mirror 
Telescopes: Present and Future", shows sky coverage by liquid mirror telescopes 
at different latitudes, each having a 10 field, discusses the astronomy that could be 
done, and concludes that such telescopes would be cost effective. A telescope with 
a 15 0 field would cost more because of the high-tech corrector system, but many 
fewer telescopes would be needed to cover the entire sky. If located at the North 
(or South) pole such a telescope could, of course, observe continuously stars of 
declination 82.5 to 90° , and the asymmetrical field scale would not change during 
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an observation (because the fie ld would turn with the corrector mirrors)_ On the 
other extreme, if at the equator, it cou ld observe stars close to the zenith for] 
hour , and those of declination ± 7.5° for a short ti me. Stars of declination ± 5° 
could be tracked for 42 minutes. 

Telescope Structure and Enclosure 

The test tower of an optical shop has a height which is somewhat more than 
twice the focal length of the mirror being polished, say 60 metres for testing a 
lO-metre, F / 2.5 mirror. The tower has an inside structure for holding optical 
test equipment which does not touch the outside walls of the tower. A somewhat 
similar tower of the same height wou ld suit the operation of a 10-meter, F / 5 liquid 
mirror. Of couse, this tower would need to have a wide opening at the top . Thus, 
for approximately the cost of a building to merely polish a glass 10-metre mirror, 
one has the structure and enclosure (which m ight be partially underground) for a 
working 10-metre observatory! 

Next Steps 

The optical design shown here proves that the enormous coma that occurs 
7.50 off axis can be corrected, but it is probably not the optimum design at th is 
early stage. However, it does, I think, justify a detailed electro-optical-mechanical 
design study of such a corrector, and of the complete observatory. 

I am now looking at designs for a corrector for a 30-metre liquid mirror, which 
is a diameter which Borra considers feasible. This mirror would probably have to 
operate at F /9 to keep the diameters of the corrector mirrors down to practical 
sizes. This gigantic telescope would be a wonder of the world, but probably cost 
less than much smaller, fully steerable telescopes. 

5 July 1987 
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CANADIAN ASTRONOMY PREPRINT LIST 

MAR CH 7 TO JUNE 26, 1987 

The followlng file contalns a llst of preprl nts wr lt ten by Canadian astron o mer s 
All pr .p rints were rece iv ed at the Astronomy Librar y within the da ~ ~s as 
s tat ed above . 

The r il e I S arranged In alphabetical o rder a ccording to the surname of the fi rs 
li sted . uthor of each preprint . Or lglnatlng inst itu tion an ,i ,jat e of receipt 
a t the llbrary are l i ~te d. 

I f yo u have dlstrlbuted a prepr l nt an d ~ould like i t to be i ncludRd in this 
list, please send it to: 

Prepr.int List 
Astronomy Library 
Un iv ersity of Toronto 
Room 1306 
60 St. George Street 
Toronto, Ontari o 
M~S 1A7 

*****.*.** •••••• *.**************.*.***.****************~ A*************AA*A***** 

Bell, M. B., J . K.G. Watson, P.A. Feldman, H.E. Matthews, S.C. Madden, 
W. M. Irvine. Deuterium hyp er fine struc tur e in interstellar C3HD . 
HIA. 87 . 4.14. 

81anco, V.M., J. Matthews, et al. 
,: ;'; servat 1ons at C~Tro Talala. 

Supernova 19B7a in the LNC: initial 
CTIO/UWO. 87.5.12 . 

Bohlender, Davi d A., Douglas N. 8rown, J.D. Lands treet, 
Magnetic field measurements of helium strong stars . 

Ian B. Thompson. 
UolO. 87.4.16. 

BOTTa, E.F., G. Edwards, F. Petrucci, H. Beauchemin, D. Brousseau, 
L. Grondin and A. S.aulieu. Autom~ ted analysis of slitless spectra 
I: Software, algorithms and calibrations. U Laval. 87.4 . 16. 

Carlberg, R.G. N-body e xperiments with gas in a cosmologicl model. 
York U / CITA . 87.~.20 . 

Ch ang, C.A ., A . V.R. Schiano and A.M. Wolfe. The .ffect of a quasi-stellar 
object on its host galaxy : dynamical and physical processes in the 
interst.llar medium around d QSO. CITA. 87.6.4 . 

Duff y , A.G ., R.L. Hawkes and J . Jones. The determinat ion of shower meteor 
param.ters from single station observations. Mount Allison. 87.4 .15 . 

Du ncan, Hart in , Thoma. Quinn and Scott Tremaine. The formation and e xt ent 
of the solar system comet cloud. CITA. 87.6 . 4 . 
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Durand, Daniel, Eduardo Hardy, Jean Couture. 
detector system. U Laval. 87.4.16 . 

A panor amic pho ton-countlng 

Evan~, Nancy Remage . The orbit of the classical cepheid SU Cygnl. 
DDO/U of T. 87.6.15. 

Fernie, J.D. A new scale of classical cepheid color e x cesses. 
87.5.28. 

DDO/ U of T. 

Freedman, Wendy L. New cepheid distances to nearby galaxi es based on 
8VRI CCD photometry: I . IC 1613. Mt. Wilson and Las Campanas . 87 .5.5. 

Gray, David F. and C.G. Toner. An analysis of the ph oto s pl,eTlc line profil es 
in F, G, and K supergi ant s . UWO. 87.6.1. 

Hardy, Eduardo and Louis Noreau. A VLA search for cosmological HI at z=3.3 . 
U Laval. 87.6.24 . 

Harris, Hugh C., Douglas L. Welch, Robert P. Kraft, Edward G. Schmidt. 
The binary cepheid DL Cas and the open cluster NGC 129. DAD. 87.5.5. 

Hazard, C., Richard G. McMahon, John K. Webb, Donald C. Morton. The 
~ , .~arkable BAL aso 0059-2735 with extensive Fe II absorption. DAD. 
87.5.5. 

Hesser, James E., William E. Harris, Don A. VandenBerg, J.W.B. Allwright , 
Phillip Shott, Peter Stetson. A CCD color-magnitude study of 47 Tucanae. 
DAD. 87.3.12. 

Higgs, L.A., J.P . Vallee, J.S. Albinson, W. Batrla a nd W.M. Goss. 
observations of the peculiar galactic radio source B02107+49. 
87.4.27. 

Furthe r 
DRAO. 

Hutchings, J.B. 
gaLaxi es? 

What is the diff erence between radio galaxies and rad i o qua s ar 
DAD. 87.3 .1 2. 

Hutchings, J.B., D. Crampton, A.P. Cowley, I.B. Thompson. Orbital parameters 
for the X-ray pulsar 1E1145-6141. DAD. 87.3.12. 

Hutchings, J. B., D. Cr ampton, A.P. Cowley, L. Bianchi, I.B. Thompson. 
Optical and UV spectroscopy of the black hole binary candidate LMC X-l. 
DAO. 87.5.26. 

Kwok, Sun, Bruce J. Hrivnak and R.T. Boreiko. Ground-based infrared 
observations of variable IRAS sources as candidates for late 
asymptotic giant branch ~tars. U Calgary. 87.4.27. 

Landecker, T.L., J. F. Van eld ik, P.E. D.wdn ey , D. Routledge. 
at 408 MHz of the supernova remnant HB3 (G132.6+1.5 ). 

Observat i ens 
DRAO. 87.4.27. 

Landstreet, J.D. On the importance of the decay-induced Lorentz force to 
the photospheric structure of the hot magne ti c stars. UWO. 87.4.16. 

Lane, M.C., John B. Lester. The atmospheric abundances of clas~ical metallic
line A star~: the visu al ~pectral region. DDO/U of T. 87.3 .1 2. 
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Leah y , D.A., S u n Kwok , and R.A. Arqullla. 
wlth 1 1.3 mIcron si llcon ca rbIde dust 

CO observations of IRAS sources 
features. U CalS~TY, 87.4.27. 

Lelt hereT L Claus, Douglas Forbes*, e t ale Photometr y 
the U- t y pe v~ r labl e HD 167971. JILA / *Trent U. 

and spectroscopy of 
87.5.20. 

Madore, Barr y F. , Do ug las L. WelCh, C.W . McA lar y , R.A. McLaren. 
Infrared observat Ions of cephe ld s : the d Ist ance to NGC 300. 
87 .5. 26. 

Near 
DAD. 

Ma rtIn, P.G . 
denS Ity. 

Hydrog~ni~ radIatI v e recombInation at l ow temp ~rature and 
CITA. 87 . 6.4. 

f1 llone , E.F., 
solutI on 
87.3.13. 

R. E. Wils on , B.J. Hr Iv nak. R~ Comae Berenices - Ill. Light curVE 
and absolute parameters. U Calgary / Rothney Astrophyslcal Obs. 

Pedreros, HarIa. 
St. Mar y'S. 

PhotometrIc study of the southern open cluster IC 2488. 
87.3.20. 

Percy, J.R., A.E. Napke, M.G. Richer et al. Photoelectl ic and visual 
photometry of P Cygnl. DDO/U of T. 87.5.15. 

Pudrltz, Ralph E. Magnet IC field generation and star formation in proto
galaxies. McMaster. 87.6.2. 

Roy, Jean-Rene, Jeremy R. Walsh. Imaging spectrophotometry of a chain of giant 
H II regIons in the galaxy NGC 2997. U Laval. 87.3.12. 

Rusk, Ra ymond. The brightness and polarization structure of compact radio 
sources . DDO/ U of T. 87.5 . 11. 

Sanders, D.B, B.F . Madore et al. Ultraluminous infrared galaxies and the 
orIgin of quasars. Caltech/DDO/ U of T . 87.5.15. 

Sasselov, D., E. Zsoldos, J.D. Fernie, A. Arellano Ferro. Multisite 
observations of UU Her: 1985 results. DDO/ U of T. 87.6.3 . 

SchIano, A . V.R., A.M. Wolfe, C.A. Chang. 
protogalaxies to Lym an alpha disks. 

The hdyrodynamic collapse of 
CITA. 87.6.4. 

Schiller, S.J. and E.F. Milone. 
ecl ipsi ng binary HD 27130. 
87.4.14. 

Photomet ri c .nalysis of the Hyades 
U Calgary/ Rothney Astrophysical Observ. 

Stagg, Christopher. A photometric survey of the bright southern Be stars. 
DDO/U of T. 87.4.15 . 

Stetson, Peter 8., G. Christopher Aikman. Radi a l velociti~s for interesting 
G-type stars at the north galactic pole. DAO. 87.3.12. 

Stetson, Peter 8., Graeme H. Smith. 
diagram. DAO. 87.5.12. 

Palomar 12 - a n~ color-magnitude 

Sun, J. and S. Kwok. Kinematic structure of OH/IR stars. U Calgar y . 
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8 7 . 4 .27. 

Thomp so n , I an B. , Dou glas N. Br own an d Jo hn D. Lands treet. The e volut ion 
of t he magn e tic f i elds o f Ap s tars: Magnet ic o bserv a tions o f star s i n 
t he Scor p iu s -Centaurus a ssoci at i on. UW O. 87.4.16 . 

Thompso n , I an B., P. G. Mar tin . Op tical polar i za t i on o f Se yfer t gal ~xl es . 

Mt . Wil s on-Las Cam pan a s / CI TA. 87. 5. 12 . 

Trem ain e, Sc o t t ~nd T i m de Z~euw . Stel l ar d yn am i c s of needl es. CI TA . 
8 7 .3 . 30. 

Va ll ee, J.P . Les gaz ionises dans le noyau de no t re gal a xi e. HIA . 
87. 5.6 . 

Val lee, J.P. , R.S. Roger. I C 711 - the longest head-ta i l g alaxy known . 
HIA . 8 7 .5.26. 

Va l lee, J.P . Les gaz io n i ses hors du noyau d ' une gala x ie spir a le o u 
ir reguliere. HIA . 87 .6.19. 

v an den Ber gh, Sidney. 
h ypothesis. DAD. 

Novae, super novae and t he islan d univ e rse 
8 7 .5.12. 

v a n den 8ergh, Sidney. Galactic and extra-galactic super no v a r a tes . 
DAD. 87.5.12 . 

Welch , Douglas L . , Nancy R. Evans, Ron W. Lyons, Hugh C . Har ris, Thoma s 
G. Barnes III, Mark H. Slovak, Thomas J . Moffet t . The orbi t o f t he 
clasical cepheid U Aquilae. DAD. 87.~.12. 

Welch, Douglas L., Robert A. McLaren, Barry F . Madore, Chr ist o phe r W. 
McAlary. Distance moduli ~nd structure of the Magellani c Clou ds from 
near-i n frared photometry of classical cephe i ds. DAD . 87.5.5 . 
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AP PLI CATI ONS FOR MEMBERSHIP IN THE IAU 

Through this no ti ce t he Membership Subcomm i ttee of t h e IAU 
National Committee for Canada is solic i ting nomi nat ions of 
Canadi an astr onomers fo r membership in the IAU , o r fo r i n vi te d 
part icipant status at th e IAU Gene r al Assemb l y i n Baltimo r e. I f 
you (or anyone o f wh om you are a ware) are in terested i n IAU 
membership or invited partic i pa n t status , and a r e qual i fie d , 
p l ea se ar r ange t o have t he enc l osed a pp l ic a t i on fo rms filled Qut 
an d r eturned to me . Th e no rmal qua l ificati o n s f o r me mbership 
ar e: Canadian ci tizens h ip or Landed Immig r ant st a t u s ; c urr en t 
empl o yment i n Canada; a Ph . D. recei v ed pr ior t o No v embe r 28 , 
1985 (o r a n M. Sc. r eceived pr io r t o August 23, 19 79 ) ; and a c ti ve 
inv o lv e men t in ast r onomy. The de tailed gu idelines are e x p l ained 
on the s h ee t s fol l owi ng t he applicat ion f o rm . Applications 
s h o uld be sent t o me by No v embe r 15 , 198 7 . The y wi ll considered 
by a s u bcommit t ee co nsis ting o f Geo rge Mitc h e ll , Ren~ Ra c i ne a n d 
mys el f, whi c h wil l then report t o th e IAU Na tiona l CQlIlDlitt ee fo r 

Canada . 

The l AU a ls o wis hes to kn ow of an y me mber s wh o ar e 
ind if f e r e nt t o , or o p pose d to , continuing their membe rShip i n th e 
Uni on. I f by any c ha n ce yo u f a l l in to that ca tego r y, pl ease 
noti fy me o r one of th e o th e r Subcommi ttee me mbe r s . Re si gna ti on 

is e n ti r e l y vo l un t ar y . 

F ina ll y , l AU membe r s wh o wi s h t o j o i n a s pecific commis s i o n 
s h o uld write t o th e c hairman of tha t commission t o a p pl y f or 

mem be rship . 

James E . Hesse r 
Cha irma n : Members h i p Subcommit tee 

l AU Na t i o n a l Committ ee fo r Canada 
Dominion Ast r o physica l Obse rva to r y 

507 1 W. Saani ch Road 
VICTORIA, B.C. V8X 4M6 
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INFORMATION RELATING TO NOMINATIONS FOR MEMBERSHIP IN THE IAU AND 
INVITED PARTICIPANTS TO THE 1988 GENERAL ASSEMBL Y AT BALTIMORE 

From "Working Rules" in Trans. I.A.U. XIV 8/1971 

8 . Individuals proposed for Union membership should, as a rule. be c hosen 
among astronomers and scientists , whos e activity is closely linked 
with astronomy taking into account 

9. 

10. 

(a) the standard of their scientific achievement 

(b) the extent to wh ich their scientific activity involves res ea rch 
in astronomy 

(c) their desire to assist in the fulfilment of the aims of the 
Union. 

Young astr onomers should be cons idered eligible for membership afte r 
they have shown their capabi lit y ( as a rule Ph.D. or equivalent) of 
and experience (some years of successful activity) in conducting 
o riginal research. 

For full-time professional astronomers t he a chievement 
may consist either of original research or of 
c o ntributi ons to major observational programmes. 

in as t ronomy 
subs tant ial 

11. Others are el igible for membership only if the y are making original 
contributions closely linked with astronomica l research. 

13. Each proposal shall be written separately . It should include the name 
and postal address of the candidate, preferably that of his Institute 
o r Observat ory, his /her place and date of birth, the University and 
the year of his/her academic degrees or equival ent title, his/her 
present occupation, titles and bibliogra phic data of two to three of 
hiS/her more important papers or publi cations, and details, if any, 
wort hy to be conside red by the Nominating Committee. 

2. Guidelines suggested by the Canadian National Committee of the IAU 

A prospect i ve member is required to have rece ived a Ph.D . prior to the last 
day of the first preceding IAU General Assemb ly ( November 28, 1985) ; the date 
of "recept of the Ph . D." is taken to be the date wh en all formal requirements 
for the degree were success fully comp l eted. 

A prospective member with a Ma ster ' s degr ee ma y be eligib l e if all 
r eq uirements for that degre e were completed p r ior to the last day of the third 
preced ing IA U General Assembly (August 23 , 1979). 

3 . Guidelines Established by Custom 

The pros pective member should be a Canadian citizen or a landed immigrant 
cur rently employed in Canada. In some cases, Canadian citizens employed outside 
Canada may be considered for membership or fo r invitation to the 1985 General 
Assembly . 
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Appll c at ion 
Subcommi ltee of 
IAU in Canada. 

fo r membership should be submitted to the Membe r ship 
th e Canadian National Committee of the IA U by a member of the 

End o rsement by a second member is desirable. -- - ------ -- ---

It i s s ugg es t ed t hat a pp l i c .1[i o 05 be submitted o n a fo rm similar to that 
s hown on pa ge 6 o f th e I AU In fo rmation Bulletin No . 39 (copy enclosed). 

General Assembl ies are open only to in div idual members of the IAU and 
i nvited parti c ipants. Pers o n s nominated f o r membership by the Canadian National 
Comm i ttee o f the IA U will automatically be invited to attend the 20th General 
As s embly . This invitati o n is required be c ause the election to membership takes 
place on the final da y o f the assembly. 

4. Invited Participants 

The Canadian Nati o nal Committ ee of the IAU is asked to submi t names of 
persons t o be invited to attend the 20th General Ass e mbly . Persons are invited 
because they have something positive to cont ribut e. Their contr ibutions may 
take the form of invit ed pap e rs or reports or dis c ussion of particular subjects 
at commission meetings , colloquia or symposia. The Committee should be informed 
of prospective invitees and the contributions th ey expect to make . Any other 
documents (such as a letter of invitation from Commi ss ion President) in support 
o f the request for an invitation should be included. Requests shou l d be 
presented by an lAU member. 

Editorial 
Letter 
A.G.M. Minutes 
Appendices to Minutes 

CONTENTS 

Computing Resources Subcommittee Report 
HIA News 
New Rules for CFHT Travel 
New Funds for HIA 
CSADC Newsletter 
CFHT Observing Proposals 
Dedication of RAO Infrared Telescope 
Report of HRT Working Group 
Floating Boule Telescope Report No.2 
15° Correcting Optic s for Liquid-Mirror Telescope 
Preprint list 
IAU Membership Appli cations 

2 
J .G. Fitch 3 
C. Aikman 4 

14 
C. Pritchet 37 
D. Morton 41 
D. Morton 42 
D. Morton 43 
A. ~oodsworth 44 
C.T .A. C. 47 
E. Mil one 48 

49 
H. Richardson 54 
H. Richardson 59 

64 
J. Hes se r 68 
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!AU MEMBERSHIP/INVITED PARTICIPANT FORM 
(CANADA) 

Nomination for: Membership [] Invited Participant Status [] 

Name: 

Address: 

Place and Date of Birth: 

Citizenship/status in Canada: 

Education: list degrees, institution, field and year: 

Present position and/or status at: 

Main fields of research: 

Titles of and references to not more than three scientific papers or 
publications: 

Other: feel free to use this space or the back of this form to give additional 
information in support of this nomination: 

Suggested for membership in Commission No. 
r e levant for invited participants) 

if considered eligible. (Not 

Date: Proposed by: 

Signature: 

Please return this form to : Dr. J.E. Hesser, Chairman, Membership Committee, 
IAU National Committee for Canada, Dominion 
Astrophysical Observatory, 5071 W. Saanich Rd., 
VICTORIA, B.C., V8X 4M6 


