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Kepler, Copernicus and Comets 

As astronomers we are encouraged when some astronomy is taught 
to young students through the use of astronomical problems in their 
mathematics and physics courses. My daughter was recently working on 
this problem from page 78 of the Ontario high school text "Mathematics 
12" by J. J. Del Grande, G. F. D. Duff and J . C. Egsgard, second ecli tion, 
published by Gage Educational Publishing Limited, Toronto. (The three 
authors are from the metropolitan Toronto area .) 

The orbit of a comet passing near the sun is given by 
2 the equation y = 4 2x, the sun being at the origin. 

Find the point of the orbit that is closest to the sun . 

(Hint: Find the minimum of the square of the distance .) 

Attacking the problem in a straightforward manner one finds 
that the condition of minimum distance is satisfied by two points, 
(1, .J2) and (1, -\2), i. e . this comet has two perihelion points, 
neither of which is on the axis ! (Perhaps Comet Kohoutek was observed 
at the wrong perihelion approach .) Now the focus of the parabola is 
at (3/2, 0) so Kepler might have suggested putting the sun at the focus, 
but in Ontario we teach our students to follow Copernicus and keep the 
sun as close to the "centre" as possible, even for a parabola. 

This sure does lead to funny orbits for comets, of course . Oh 
well, in another 96 years We can celebrate the qUincentenary of the 
birth of Kepler and learn what this "focus" is all about. 

Ian Halliday 
Planetary Sciences Section 
Herzberg Institute of Astrophysics 
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CANADIAN ASTRONOMY 

Unve i lin g of Plaq u e to Late Chief 
As tronom er for Canada 

Following immediately after th e hi s torical session 
of the CAS /SCA meetin g in Kingston was a rar e historical eve nt 
in Ottawa. This was the dedication of a memori a l plaqu e to 
Dr. William Frederick Kin g at the building of the old Dominion 
Observatory, on t.'londay, June 23,1975 . Dr. King, 1854-1916, 
is known as one of the giants of Ca n adia n science, l a r ge ly 
respon s ible for th e establishment of the Dominion Obs e rvatory, 
the Dominion Astrophysical Observatory and tIl e Geodetic Survey 
of Canada . He was th e first of only two astronomers who h a ve 
been elected President of the Roya l Society of Canada . (The 
second was Dr. Joseph A. Pearc e of th e D.A.O.) King's plaque 
is placed along with a n earlier one t o Sir Sandford Fleming. 

The dedica t ion ceremonies, arranged by Dr. Kenneth 
Whith a m, Director Gen era l of th e Earth Physics Branch, were 
und er the a u spices of two d epar t me nts, Ener gy , Mi nes and 
Resources and Indian Affai r s and Northern Deve lopment. A 
pl a tfor m was erec te d in f ront of the building so guests could 
sit amo ngst th e s paci o us lawns an d garde ns where refreshments 
were served l a ter. Man y members of CAS/SCA were in att endance, 
includin g a ll th e presi de nts, past and presen t, a nd th e 
retirin g and prese nt chai r me n of th e PAA C committee (Hel e n Ho gg 
and Peter Mi llman). Various speakers summa ri zed Dr . King ' s 
work and influe nce. The plaque was unv ei l ed by the la s t 
Dominion Astronomer, th e onl y honorary member of CAS/SCA, Dr. 
C. S . Beals. Attend ing the ceremony \<Jere Dr . King 's daughter 
Mrs. R . 1·1. Mot her we ll a n d s 0 m e me m b e r s 0 f her f ami 1 y . 

Our pic tures s how Dr. Bea l s unveilin g th e pl aq ue , and 
a gro up of th e gues t s i n c lud ing (from the righ t ) Dr. Beals, 
Gilles Beaudet, Al an Batte n and Dr . Herzberg . 

!-l . S . H. 
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Unveilin g of Plaque to Late Chief Astronomer for Canada 



4 I RESEARCH NEWS I 
* Research with A Small Telescope 

The Burke-Gaffney Observatory at Saint Mary's University has 
been in operation about three years, and we wanted to initiate a con
tinuing research program with these objectives: the research must 
a) be feasible with a 16-inch telescope located in a city, with a 
Maritime climate (!); b) be useful as a teaching tool; and c) produce 
useful scientific results. We settled on a project to investigate 
selected open clusters, with an emphasis on young clusters. 

Suitable instrumentation had to be built. A camera came first, 
with accomodation for 4x5 plates and filters. To save time and money, 
the camera was fitted with a 4x5 Graflok back; this allowed Linhof plate 
holders to be used, with the convenience of two plates per holder and 
the low cost of commercially available plate holders. We have two 
interchangeable Graflok backs for the camera; the first contains a 
clear glass plate which is used with a small hand magnifier for acquiring 
and centering objects, and the second back has a knife-edge focus 
mechanism. The camera also has a thin rear-surface mirror at 450

, a 
la Racine, which we are investigating as a means of plate calibration. 

For photometry, we have built a remote-controlled photometer. 
Once the star is acquired, the weary astronomer can sit down at the 
console and change filters and move the telescope off the star for 
sky readings at the appropriate times. An EMI 9658R tube is cooled 
wi th a PR thermoelectric fridge. The sky background is the limiting 
factor, but we can work down to about 13.5 in the visual. Finally, an 
Astro-Mechanics iris photometer has been acquired for measuring plates. 

Photographic plate material has been obtained with the 16-inch 
reflector, and (happily) no problems have been encountered in trans
forming to the UBV system. Additional plates have been acquired at 
KPNO and Las Campanas . A small blink comparator has been built to 
allow a search for variable stars in young clusters. And, best of all, 
the first results will soon be submitted for publication. 

* 

David L. DuPuy 
Saint Mary's University 

One of the purposes of Cassiopeia is to assist in providing communi-
cation with astronomers at small institutions. Hopefully, this 
communication will not be all one-way; that is, we wish to encourage 
astronomers at small institutions to describe astronomy programs and 
results at their institutions . This i s the second article of this 
nature, and the editors would welcome hearing from you. 

Continued on page 11 
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NOTES FROM UNIVERSITIES 

UNIVERSITY OF SASKATCHEWAN, SASKATOON 

Dr. J. A. Koehler has returned from his sabbatical leave which was 
spent with the Ionospheric Prediction Service in Sydney, Austral ia. While 
there, he conducted research on VHF trans-equatorial radio propagation and 
directional ionosondes. During the year, visits we re made to Mt. Stromlo, 
as well as to the Observatories at Sydney and Perth. 

In May, 1975, Dr. B. W. Currie was awarded an honorary LL.D. by 
the University of Saskatchewan and, at this convocation, addressed the gradu
ating class. His connection with the university now extends over a period of 
fifty years, with this latest honour recognizing his distinguished service to 
this institution in the various levels of appointments he has held from 
instructor to department head, then as Dean of Graduate Studies and as Vice
President (Research) ; in addition he served as a membe r of the Board of 
Governors. 

Dr. Currie will be acting as co-ordinator of the Canadian participa
tion in the IMS (International Magn e tospher ic Study) during the period 1976 
to 1978. Extensive studies will be made of the interaction of the particles 
arising from solar disturbances and entering the earth's magnetic field. The 
results of instrumentation on spacecraft, rockets, and bal loons are to be co
ordinated with observations from ground-based equipment such as magnetometers, 
photometers, spectrometers, all-sky cameras and radar. Dr. Currie's detailed 
scientific knowledge of these fields will se rve him well and should lead to a 
valuable program of activities across Canada. 

Professor J. E. Kennedy was a participant at the symposium held at 
the Royal Ob se rvatory, Greenwich, between 14th and 13th July, 1975, as part 
of the tercentenary celebrations. He del ivered a paper entitled "Exchanges 
of Correspondence between Sir G. B. Airy and Will iam Brydone Jack". He then 
proceeded to France where he attended the annual meeting of the Meteoritical 
Society at Tours from 28th July to 1st August, 1975, before returning to 
Saskatoon. 
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UNIVERSITY OF WESTERN ONTARIO 

New Staff and Equipment 

Undergraduate student Mike Sukava worked with Dave Gray on 
the image tube scanner for two months this summer and Tanya 
Fleming who will be entering university next year worked for 
Bill Wehlau. Tanya worked for the department last summer after 
winning the Physical Science awa r d at last year's Science and 
Techno logy Fair. 

The new high-speed pulse counting photometer has been used 
with the 48-inch and performed very well. Observations are re
corded on paper tape which can be read directly into the large 
computer on the campus. Chris McAlary has supervised the final 
stages in the building of the photometer and plans to use it to 
observe rapid light variations in white dwarfs. 

The Cassegrain polarimeter can now be used with the PDP 11 
compu ter to observe periodically varying polarization in very 
short period (even less than a second) variable stars. 

Meetings and Observing Trips 

Three members of the faculty and nine graduate students 
attended the June Institute in Toronto this year. 

Romas Mitalas and Amelia \'Jehlau took part in the Queen's 
Univers ity summer meeting for theoretical astrophysics on 
June 19th, while Bill Wehlau attended the meeting of the NRC 
Associate Committee on Astronomy also held in Kingston on 
the same day. Along with Dave Gray, the three of them took 
part in the Kingston meeting of the CAS at which Dave spoke 
on "Turbulence Measurements in Giants and Supergiants" and 
Romas gave a paper entitled "On the Original Binary System 
of PSR 1913+16". 

Romas also presented a paper on the same subject at I.A.U. 
Symposium No. 73, "Structure and Evolution of Close Binary Systems" 
held at Cambridge, U.K. the last week in July. 

Bill Wehlau went on from Kingston to Paris, France, for a 
meeting of the Board of Directors of the CFHT. 

John Landstreet and Gilles Fontaine of the University of 
Montreal spent five nights in July observing with the 4-metre 
telescope at Kitt Peak searching for magnetic fields in central 
stars of planetary nebulae. 

Bill and Amelia Wehlau took part in I.A.U. Colloquium 29 
on "Multiple Periodic Variable Stars" which was held in Budapest 
the first week in September. Graduate student Krishna Desikachary 
also attended and gave a paper entitled "Rediscussion of HL Tau-76". 
The Wehlaus along with John Landstreet also attended I.A.U . Col
loquium 32 on "Physics of Ap-Stars" held a week later in Vienna. 
John presented a paper on "Photoelectric Magne tic Field Measure
ments of Ap-Stars". 



UNIVERSITY OF TORONTO 

Visitors to the Observatory 

Dr. Jan Smolinski of the Nicholas Copernicus University 
was a guest of the Heards during the week of August 17th, 
spending much of the time at the Observatory. He was on his 
way back to Poland after three months at U. Vic. and the DAO. 
He left here on August 24 to visit ARO and Ottawa briefly 
before flying to Nice to attend a symposium and then home. 

7 

Dr. Petr Harmanec of Ondrejov Observatory, Czechoslovakia, 
visiting this continent primarily to attend the symposium on 
Be Stars at Cape Cod September lS-18,spent the following week 
conferring with Jack Heard, Tom Bolton and others on problems 
relating to spectroscopic binaries and shell stars. He is to 
visit DAO also before returning to Czechoslovakia early in 
October. 

Staff Wedding 

Christine Coutts and Maurice Clement were married on 
July 30 in a mostly-family-attended ceremony at Christine's 
place. They are now living in their newly-purchased house 
at 21 Grenville Blvd. N., Toronto. 

Graduate Students 

Graduate students who have nearly completed their Ph.D. 
programs include Ted Bednarek (who has left to take up a 
temporary posting at St. Mary's), Bob Chambers (PDF), Austin 
Gulliver (PDF, Victoria) Dave Hanes (PDF, Cambridge) Serge 
Pineault (PDF, Cambridge), Chris Pritchet (PDF, UBC). 

Two recent Masters students, Richard Gray and Gilles M~nard, 
have interrupted their studies to contribute two years service 
in Africa. 

New graduate students this year are Sylvia Alers, Lindsey 
Davis, Roel Hurkens, Mary Lane, Katie Mackrell, Rick McGonegal. 

Visits and Talks by the Staff 

Tom Bolton attended the last week of the course on Physics 
and Astrophysics of Neutron Stars and Black Holes at Varenna, 
Italy, giving a lecture on "Optical Observations of X-ray 
Sources". Following this, he attended IAU symposium no. 73 on 
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"Structure and Evolution of Close Binary Stars", presenting 
a paper on "CIN Anomalies in OB Stars". 

Don Fernie presided at the General Assembly of the RASC 
in Halifax June 27-29 and then enjoyed a ten-day holiday with 
his family in the Maritimes and New England. From July 12 to 20 
he attended the IAU/IUHPS Symposiu~ celebrating the Tercentenary 
of the Greenwich Observatory. On July 28 he represented the 
RASC at the International Union of Amateur Astronomers in 
Hamilton, Onto and gave a talk, as also did Helen Hogg. 

Bob Garrison attended IAU Symposium no. 72 on "Abundance 
Effects in Classification" in Lausanne, Switzerland, visited 
Haute Provence Observatory July 14-15 and enjoyed a short 
vacation in France with his daughter who had accompanied him 
to Europe. Later he attended the IAU Symposium on Be Stars 
at Cape Cod - as also did Austin Gulliver and Jack Heard. 

Helen Hogg has been honoured in several ways during this 
summer of the International Women's Year. On July 3-4 she 
was in Ottawa as one of the 12 living Canadian women scientists 
honoured by displays of their work at the National Museum of 
Science in Ottawa. Her display featured a precision model of 
the 74-inch telescope recently completed by Gerry Longworth. 
The display will begin a three-year tour across Canada this 
fall. Helen was also included in the IBM New York exhibit on 
Women Astronomers which visited the McLaughlin Planetarium 
August 15 to September 15th, and also in Canadian National 
Exhibition audiovisual exhibit on Canadian Women entitled 
"Resolute Spirits". In a more personal way Helen was also 
honoured by her family as hosts and loc~ friends as guests at 
a seventieth birthday party at her home on August 1. 

Don MacRae was in Paris during the week of June 23 for a 
meeting of the CFHT Board. On the way home he attended the 
General Assembly of the R.A.S.C .. in Halifax and gave a talk on 
the CFHT. On August 26 he attended a special meeting of the 
CFHT Board in Montreal. 

John Percy attended the Halifax General Assembly of the 
R.A.S.C. and visited UBC and DAO August 7-9. 

Rene Racine spent two periods during the summer at the 
University of Montreal consulting on their observatory project. 

Ernie Seaquist has returned from a sabbatical year in 
Australia where he observed radio stars with the Parkes 2l0-foot 
telescope, finding emission from y2 Vel (a Wolf-Rayet binary), 
RR Tel (a slow nova) and RX Pup (a symbiotic star). He also 
worked on the analysis of NRAO synthesis maps of irregular 
galaxies made earlier, and he has a continuing observing 
program on the 2l0-foot Tidbinbilla tracking antenna 
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Summer travels of Sidney van den Bergh included: observing 
at Palomar July 15-18; attendance at the RGO Tercentenary 
Symposium at Herstmonceux and visits to Cambridge and the Max 
Planck Institute for Radio Astronomy (talks on "The Classification 
of Galaxies"); at tend ance at the San Diego AAS meeting (paper 
on "Star Formation in NGC 5128"); observing at Cerro Tololo, 

(Aug. 22 - Sept. 6) and at Kitt Peak (Sept. 8 - 13). 

Saint Mary ' s University 

Staff Changes 

George Mitchell left in early September to spend a year's 
sabbatical leave at the Hahn-Meitner Institut (University of Berlin), 
in collaboration with Dr. Phil Kunst (Berlin and SMU) and Dr. Jack 
Ginzburg (SMU) on interstellar molecules. 

We welcome Ted Bednarek to fill Mitchell's place thi s year. Ted 
has recently completed his Ph.D. at the University of Toronto. His 
thesis was "A Theoretica l Analys i s of the Population II Cepheid Insta
bility Strip . ." 

Travels 

David DuPuy spent ten nights observing at Kitt Peak in August, 
and gave a lecture on September 19 to the Ha lifax Centre of the R.A.S.C. 
on "Astronomical Research at Saint Mary's University." Gary Welch 
observed at Las Campanas for two weeks during June. 

Graduate Students 

Six new graduate students have enrolled in st . Mary's M.Sc. 
program in astronomy this year. They are Colin Calnen (U.N.B.), Chun
Ming Chen (Taiwan), Doug Forbes (vt.), Hero Funakawa (B.C.), Tom 
Kalyanapu (R.I.), and Curt Nason (U.N.B.). Marty Zatzman is a returning 
student from las t year. 

DEADLINE for the Winter Solstice issue is December 20. We will not mail 
No. 10 until just after Christmas. We need your contributiont 
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WILL I AM FREDERICK KI NG 

Elsewhere in this issue we prin t an acco unt 
by Helen Hogg of the unveiling of a plaque in Ottawa 
commemorating William F . King. Perhaps i t is not 
inappropriate to reprint a ligh t-heart ed piece about 
th is great Ca n adian astronomer which appeared in the 
David Dunlap Doings of April 25 , 1972. 

Althou gh William Brydon e Jack founded Canada's first 
observatory a t the University of New Brunswick in 1851, it is 
W.F. King who must go down in history as the father of organized 
as tr o nomy i n Can a da, inasmuch as his career is linked in a con
tinu ous way wi th present-day ast r onomy. 

In th e ea rl y 1 870 's l an d surveying was of the utmost 
importanc e in Ca n ada, Manitob a , the North West Territories and 
British Columbia h av ing been just a nne xe d and the Treaty of 
Washington just signed. In 1872 William Frederick King was 
a ppointed t o th e Land Survey, soo n rose to Chief Inspector of 
Surveys a nd, in 1890, t o th e position of Chief Astronomer. 

It was Ki n g who urged the founding of a n Observatory 
and who s up ervised i t s constructi on in 1903-1905. The Dominion 
Observ a tor y was e qu ip ped n o t only for meridian observations but 
also for studies of double stars, stellar photography, spectro
scopy and so l ar research. Its IS-inch r e fractor was among the 
l a rgest o n th e contine nt. King was an excellent administrator, 
a skilful observer an d a bri l liant mathematician with a hobby 
for the theory of numbers. His n ame is still carried in methods 
of settin g up t e le scop e s and so lving the elements of spectro
scopic bin a r ies . 

There cannot be any more than two or three Canadian 
astronomers who remember King; th e closest I can come is in 
having chatted a t a cocktail party twenty years ago with one of 
his nephew s n amed Snow. King had m&rried Augusta Snow, and 
between the Snows in Toronto and the Kings in Ott a wa there was 
a certain amoun t of visiting back and forth. Mr. Snow told me two 
anecdotes of his uncl e Willie which brought him to life for me. 

Ear l y one mornin g when King was visiting the Snows in 
Toronto he an nounced th a t h e was goi ng downtown. The street car 
line which passed th e Snow house was part of the famous old 
"belt-lin e " which did a circuit along Bloor, Sherbourne, King and 
Spadina. During the afternoon the little Snow boy who was out 
playing was delighted when the street car stopped in front of their 
house and th e conductor got out and asked him if he knew that man 
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who was sitting in the car. "Why sure", said the boy proudly, 
"that's my uncle Willie". "Well," said the conductor, almost in 
tears, "will you please get him off! He's been sitting there all 
day figuring away on a yellow pad, and whene ver I speak to him 
he just looks right through me and goes back to his figuring". I 
wonder how close Uncle Willie came to finding the tenth perfect 
number that day! 

On another occasion when the Snow boy was visiting 
the Kings in Ottawa he had the great privilege of accompanying 
his uncle on an observing session one winter night. Half-way 
through the evening when King had set on the next star and settled 
himself in the observing chair of the meridian circle for an "eye 
and ear" observat ion of a transit, he reached into his high over
boot and pulled out a small glass flask. Noticing that the boy's 
eyes were on him, he cleared his throat and said, "Now, my boy, 
no need to say anything to your Aunt Augusta about this; but it 
gets pretty cold sitting up here hour after hour, you know." 

J.F.H. 

Research News (continued from p. 4) 

OAO II Observations 

Reductions and preliminary analysis of OAO II observations of 
early-type galaxies are being carried out by Gary Welch , and by A. D. 
Code at Washburn Observatory. The broadband photometry covers the 
wavelength range 1550 - 4250 Angstroms and the photometric calibration 
permits the reconstruction of the smoothed abso lute energy distribution 
over this range. The ultraviolet energy originates primarily in OB 
stars and, unlike that of spiral galaxies, may not be greatly modified by 
an interstellar medium before passing into intergalactic space. Inter
pretation of the energy distribution in terms of various stellar mixes 
is thus more straightforward in early-type systems . 

The energy distributions show a wide range of variation from 
system to system. This lack of homogeniety is disturbing because it 
introduces large uncertainties into K corrections computed for giant 
ellipticals beyond redshifts of a few tenths. It a lso may render 
impossible the application of evolutl0nary corrections to such galaxies , 
since these corrections are based upon models whose evolution i s 
constrained by observation of local gi a nt ellipticals . 

Gary A. Welch 
St. Mary ' s University 
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ON ATTRACTING GRADUATE STUDENTS 

Early in each calendar y e ar our department sits down and 
begins its annual morose attack on new student applications. Glumly 
we survey the endless folders of transcripts, argue over what the 
letters of recommendation are really trying to say, and eventually 
throw the whole lot down the stairs and pick the six folders off 
the top four steps. Maybe there's a better way. In the first place 
it's probably a mistake to sit back and let prospective students 
come to you. That way you miss all those baccalaureate geniuses who 
have just started driving taxis, but who haven't yet realized they're 
financially better off than being budding astrophysicists. No, a 
nation-wide full-page newspaper ad is probably called for. That, of 
course, will also bring in an even worse bunch of applicants than 
you're getting already, so, with the academic's ruthless cunning, 
you must include an aptitude test to eliminate the unfit. 

This has already been done by the Famous Astronomers 
Correspondence School. First, a reminder to the reader of just how 
dull is his present job: 

Tired of the day-to-day humdrum of your dreary job as a 
taxi driver, accountant, or quantum electrodynamicist? 
Find yourself just staring off into space, wishing you 
could get paid for it? Well you can!! The exciting, 
fast-growing field of ASTRONOMY offers big money-making 
opportunities to spaced-out dreamers like you! WE can 
help you break into this sensational new field!! 

Then the come-on: 

Shed new light on black holes! Spend nights at our 19-inch 
probing the mysteries of the Razin-Tsytovich Effect!! 
(Seven nights from only $297.99, or fourteen from an 
incredible $549.99. European plan.) 

Always a hint of sex and violence: 

Get an inside view of the lurid, blazing hot conjugal 
relations of binary stars, as, surface to surface, seething 
ionized gas roars through their pulsating Roche Lobes!!!!! 

And then the aptitude test: 

Sound exciting?? Just take this easy test to see if YOU 
could be a FAMOUS ASTRONOMER! 



l. n ? 

(a) pie 
(b) exactly 3.14159265 
(c) a drawing of a table 
(d) of order unity 

2. How do you pronounce ~ ? 

(a) eta 
(b) beta 
(c) zeta 
(d) squiggle 

00 00 -n 
3. L f x exp (innx) IJ 1 (sin x) 

n=l 0 

(a) of order unity 
(b) negligible 
(c) infinite 

2 

(d) irrelevant to the problem 

13 

dx = ? 

If YOU put down (d) for at least two of these, DON'T DELAY!! 
Write NOW for further details. Enclose your cheque on the 
downpayment and we'll send you the Graduate School Calendar 
FREE! ! ! 

Finally, the essential endorsements: 

"I used to be a low-paid electrical engineer, but thanks 
to your program, I am now the director of a well-known 
radio observatory." - F.D.D. 

"Neglecting factors of 2 and 3, I am, very roughly speaking, 
at least as happy being an astronomer as I was as a nuclear 
physicist." E.S.S. 

"I have rocketed from obscurity as a biochemist to national 
prominence as the only astronomer to appear regularly on 
a popular late-night talk show." C.S. 

Gee, I hope my department adopts this with-it 
Too bad I'll be on sabbatical then. 

Don Fernie 

approach next winter. 

(With apologies to Anon) 


