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THE 1979 STELLAFANE MEETING
The usual gang (sorry, club) from Ottawa went to 

Vermont again this year for the annual Stellafane telescope 
makers' convention.

After setting up camp on Friday afternoon, July 27, 
we went into the town of Springfield for supper and weekend 
supplies. Friday evening was available for conventioners 
to give informal talks under the tent. You guessed it - the 
B&W solar eclipse film was the last presentation - at 2 am!

Saturday was convention day. Jundging of telescopes 
took place until noon, with some 30 interesting entries. 
Congratulations to the winners from Ottawa; Alan Cuda 
for first prize in the junior division; Dave Fedosiewich 
for second prize in the junior division and the Porter 
Youth Award; Fred Lossing in the "special" category for 
his solar furnace demonstration.

There was a "swap table" this year, where amateurs 
could obtain some bargains in optics, books,and assorted 
equipment. In the spirit of Stellafane, no commercial 
entries or displays are allowed.

Talks under the big tent took place or Saturday 
afternoon. These included the following titles; Construc
tion of Domed Observatories; Astrophotography using 
Ektachrome 400 and a Cold Camera; A Computer-Controlled 
Telescope; and Nebula Filters.

Evening Twilight Talks were hosted by Jack Newton 
of Victoria, BC. Of some interest, in addition to the con
ventional awards, was a special "Deep Sky Blunder" award 
presented by Walter Scott Houston, the significance of 
which is very deep and mysterious, to Fred Lossing.

Unfortunately, it cleared too late to enable optical 
judging of telescopes.

We frappe to return next year.



OBSRVSR'S GROUP MEETING - JULY 6
Reneé Meyer and Mary Geekie

Chairman Robt. Dick opened the meeting at 8:15 pm.
He sadly informed the group that Dr. C.S. Beals, Honorary 
President of the Ottawa Centre, had passed away this past 
month. Dr. Beals had officially opened the Indian River 
Observatory in October, 1977. His passing is a great 
loss to the centre and his absence will be deeply felt.

Frank Roy delivered an informative audio-visual 
account of the June 23 tour of the NRC meteor observing 
complex at Springhill. A small group of Ottawa Centre 
members proceeded to the site, where they were met by 
the Ottawa Centre's President, Romeo Wlochowicz. Romeo 
hosted a most complete 2½-hour tour of Springhill.
Perhaps the most noted items of interest at the site 
included the meteor coffins, the Super-Schmidt camera, and 
the various rooftop cameras for meteor photography.

Brian Burke proceded with the planet review. Jupiter 
and Mercury were pretty close together in the month of 
July. Mercury reached greatest elongation east (26°) on 
July 3. Jupiter is getting low in the west and is getting 
into conjunction with the sun on August 13. Brian 
commented that the satellites of Jupiter will occult each 
other in 1979. The next time for this event to occur 
is 1985. Also in 1979, Saturn's satellites will do the 
same.

Brian also talked a bit about observing occultations 
with a photometer. Brian explained that the best time to 
observe an occultation is when the moon's apparent speed 
is slowest (directly overhead) relative to on observer on 
the earth's equator.

Bill Donaldson gave an interesting talk on the con
struction of his multiple-mirror telescope. He has 7 
mirrors, each 6 inches in diameter, arranged on two 
pieces of 3/4-inch plywood, cemented together, and held 
on with fibreglas. Bill figures it will take at least 
200 hours of awkward grinding, excluding the polishing. 
Once completed, his MMT will hopefully have the resolving 
power of a 20-inch reflector and the light-gathering 
power of a 16-inch reflector. Bill will keep us up to 
date monthly on his progress.

Jim Zillinsky delivered an interesting talk on the 
construction of his radio telescope. Situated in the 
country, it consists of 2 antennas spaced 50 m apart.
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Jim commented that he has not been bothered by highway 
vehicle interference, even though situated near a highway, 
because he operates on a frequency of 230 MHz, unlike 
trucks and cars. Jim compared his collecting area of 8 
square metres to the IRORI collecting area of 72 square 
metres. Jim has drawn up some observations of the sun's 
activity using his radio telescope. The sun, he concluded, 
was highly active at the beginning of June and was 
levelling off in activity towards the end of that month.
Jim predicts that the sun will become active again at 
the beginning of July.

Dave Fedosiewich delivered the July constellation, 
Sagittarius, to the group. He commented that in several 
photographs, Sagittarius almost looked like a teapot, 
with the Milky Way coming out as steam from the "spout". 
Lots of deep sky objects can be found in this constellation 
because of its proximity to the Milky Way. Dave also 
displayed negatives of an aurora taken from IRO.

Doug George displayed his device constructed for the 
detection of shadowbands. He plans to take it with him 
to the 1980 African solar eclipse. Doug also revealed 
his homebuilt photometer,

Dave Fedosiewich cameback to discuss his recent 
observations of Pluto, saying it was getting very low in 
the west. He also told the group of the conjunction 
of 2 minor planets, Lydia and Iris. During Stellafane 
(the end of July) these two minor planets will be within 
degree of each other. Dave urged Stellafane-goers to 

sample each telescope at the convention by trying to 
spot this conjunction. Dave reminded the group of Ben 
Mayer's way to spot any celestial body that has motion, 
using the PROBLICOM method (a blink comparator made using 
2 slide projectors). A new comet discovered by Bradfield 
was also mentioned.

Mike Casey presented a slide show dealing with a 
tour of the University of Toronto Astronomy department, 
taken by a few Ottawa Centre members. Doug Welch hosted 
the tour, which included the University's 16-inch 
Cassegrain, which sits atop the University's Physics 
Building.

Rob McCallum mentioned that he has taken charts for 
the variable X Cygni and Delta Cephei and is eager to 
hear from interested observers.

Brian Stokoe presented slides of celestial objects 
which included M 42, an aurora in June, and M 27.

Rob Dick adjourned the meeting at an unknown time.



OBSERING LUNAR OCCULTATIONS USING A PHOTOELECTRIC 
PHOTOMETER
Part 3 Brian Burke
Examples of Occultation Observations

The use of photometers for observing lunar occulta- 
tions has been going on at observatories for many years 
and it is not difficult to find examples of occultation 
traces. Figure 5 is an occultation trace of Lambda 
Aquarii. Here we see that the observed points, repre
sented by the dots, fit very closely to the solid line 
which is the theoretical curve for a 0”.0074 diameter 
source. The dashed line is the theoretical Fresnel 
diffraction pattern for a point source.

In Figures 6 and 7 examples of occultation traces 
for spectroscopic binaries are illustrated. The occulta- 
tion of 64 Orionis shows a definite levelling off in 
intensity after the first decrease and then a second drop 
indicating that the second component has disappeared 
behind the moon's limb. The occultation trace for Atlas 
is more subtle in revealing the duplicity of the star 
system. The reason is simply that the vector separation 
of the components is somewhat less than it is in Figure 6. 
In Figure 7, the two arrows indicate where in the trace 
each component disappears.
Recording Techniques

Perhaps the easiest and most direct way of recording 
a lunar occultation using a photometer is to record the 
output from the photometer onto a chart recorder, but it 
is not the best way. In the previous figures the graphs 
are plotted so that the relative light intensity is a 
function of the time. So, in Figures 5, 6, and 7 we see 
that the interference fringes pass in a matter of milli
seconds. Therefore, because the fringes pass by so 
quickly, a mechanical chart recorder cannot respond fast 
enough and another means of recording the output of the 
photometer must be used. The best method is to make the 
recording in digital form. This involves recording a 
discrete value every few milliseconds rather than trying 
to obtain a continuous trace as a chart recorder does. 
Figures 5 and 7 are examples of this method. In these



Figure 5. Occultation trace of Lambda Aquarii. The 
observed points, represented by the dots, fit very 
closely to the solid line, which is the theoretical 
curve for a 0".0074 diameter source. The dashed line is 
the theoretical Fresnel diffraction pattern for a point 
source.

(Evans, D.S. (1977) Sky and Tel. V54 p. 290 (Oct))

figures the dots represent the discrete values and the 
solid line is the best fit for these points.

One technique is to record the output of the photo
meter onto magnetic tape. This can be accomplished by 
converting the voltage output from the photometer into a 
frequency and then recording it on tape using a cassette 
tape recorder. Such a frequency encoder-decoder was 
illustrated by Frank Roy in the June issue of Astronotes. 
Once again obtaining a hard copy is a problem because of 
the frequency response of the device, but this problem is 
being worked on.
Using the Photoelectric Photometer

In order to obtain a good trace of an occultation it 
is not sufficient to just put the photometer on the tele
scope and to start recording. There are a number of 
factors that must be considered. First, the occultation 
must be on the dark limb of the moon and usually only 
disappearances are observed. Reappearances are rarely 
observed because tracking of the star is a problem when it 
cannot be seen. Occultations are restricted to the dark 
limb because the photometer would not be able to distin
guish between the star and the bright limb. Even in the 
case of Aldebaran, magnitude 0.9, the brightest star that 
can undergo a lunar occultation, a photometer would not be
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Figure 6: The occultation trace of 64 Orionis reveals that 
it is a spectroscopic binary. This trace is a rather good 
one for illustrating how light intensity can level off 
before the second component disappears.

(Evans, D.S. (1977) Sky and Tel. V54 p. 291 (Oct))

able to "see" it occulted on the bright limb of the moon.
Other factors to consider are the phase of the moon 

and the amount of twilight. If the moon is near full, then 
an occultation on the dark limb may be impossible to 
observe photoelectrically because the glare of the noon 
will not allow detection of the star, especially if the 
star is quite dim. The same problem exists if the occult
ation occurs during twilight. However, no matter what the 
moon’s phase is, lunar glare and overall sky brightness can 
cause problems in observing occultations with a photoelec
tric photometer. Reduction of the noise caused by the 
glare can be accomplished by using a diaphram in the optics 
of the photometer. By closing down the diaphram to as 
small an opening as possible with the star centred in the 
opening will eliminate a lot of the glare and the star 
will stand out. An opening as small as 10" of arc is 
desirable. It is a good idea to take a measurement of 
sky brightness alone and again with the star in the field 
of view. A photometer measurement of the moon's dark 
limb should also be made, since it may be illuminated by
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Time in Milliseconds

Figure 7: The trace for Atlas is more subtle in 
revealing its duplicity. The reason is that the vector 
separation is less than that in Figure 6. The arrows 
indicate where each star disappears.

earthshine, so that as the lunar limb enters into the 
diaphram opening during the occultation it will be known 
in advance what to expect in terms of light intensity. 
After selecting the diaphram opening one or more procedures 
should be followed before recording an occultation.

Occultation traces will be greatly enhanced if an 
optical filter is placed in front of the photometer. In 
Figure 8 the results obtained by using a filter can be 
seen. The top diagram is for monochromatic light, which 
is an ideal case. The middle one is for a filter which 
the full width at half maximum is about 100 nm. The 
bottom illustration is for no filter. Therefore, a filter 
narrows the bandwidth and this results in more fringes 
being observed and recorded. Usually one of the filters 
from the UBV set are used. In Figure 2b, the theoretical 
Fresnel diffraction patterns are for a lunar distance of 
384,000 km and with the "B" filter centred at a wave
length of 450 nm. Although the narrower the bandwidth 
the more fringes will be detected, noise caused by 
scintillation and other effects is increased. However, 
if the bandwidth is too wide, the fringes will be ob
scured. This is why measurements of the noise level just 
before the occultation is important, so that proper
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Figure 8; The above illustrates the effect that band
width has on the number of fringes that can be detected by 
a photometer. The diagram for monochromatic light is an 
ideal case since the bandwidth is zero. The trace in 
blue light shows a decrease in the number of fringes now 
that the full width at half-maximum is about 100 nm. In 
white light there is a drastic decrease in the number of 
fringes observed since the bandwidth has increased to 
220 nm. These curves were computed for a point source 
star emitting equal amounts of light for all wavelengths, 
using the nominal sensitivity curves for a 1P21 photo
multiplier tube (S-4 photocathode) both with and without 
the blue filter from the UBV set. The distance of the 
moon was taken to be 384,000 km.
(Nather, R.E. and Evans, D.S. (1970) Astron. J. V75 p.576)

- 8 -



filter can be selected

Telescope Size
It may surprise some to learn that the largest 

telescopes are not the best for lunar occultation obser
vations using a photoelectric photometer. The reason is 
that with the larger telescope one edge of the mirror 
may begin to detect a fringe while the other edge is 
still seeing the previous fringe and this means correcing 
for this effect. At the other end of the scale, tele
scopes as small as 20 cm can be used successfully to 
observe occultations using a photometer. The professional 
observatories usually use telescopes in the one-metre 
range for this kind of work. In occultation observations 
with a photometer the larger telescopes will have a 
smoothing effect on the trace, but the more imortant 
factor is the quality of the optical filter being used in 
obtaining a good trace.
Lunar Limb Irregularities

The fact that the lunar limb is not smooth does not 
cause as much of a problem as it might seem to be. Most 
slopes on the moon's limb are less than 15 degrees. Usu
ally the only time that a star is observed to disappear 
then reappear from behind a limb feature is during a 
grazing occultation. If a limb feature does not cause a 
problem, like disappearing behind the feature and then 
reappearing, only to disappear again, this shows itself 
in an erratic occultation trace. If a star disappears 
behind a slope that is positive then the fringes will be 
compressed in time and a negative slope will expand the 
fringes in time.

Conclusion
Although observing lunar occultations using a photo

electric photometer is limited to stars of magnitude 9, 
for the best of conditions, it is still a powerful tech
nique for studying stars. besides measuring stellar 
diameters and angular separations to a few thousandths of 
a second of arc, the brightness distribution of a star 
can also be calculated from the Fresnel diffraction 
pattern with some higher level mathematics. Certainly 
there are a lot of problems that must be overcome before



a good occultation trace is obtained, but after much work 
and effort success is inevitable. This method allows the 
amateur to make a valuable contributuion to astronomy 
which makes the effort all the more rewarding.

DR. C.S. BEALS R. Wlochovicz
On July 2, we were saddened by the death of 

Dr. Carlile S. Beals. A native of Nova Scotia, he held 
degrees from Acadia University (B.A.), University of Toronto 
(M.A.), and London University (Ph.D., 1926, D.Sc., 1946), 
and had a distinguished career in astronomy. He was a 
pioneer in the spectrographic study of interstellar gas and 
high-temperature stars, and later devoted himself to the 
discovery, investigation, and study of the origin of 
ancient Canadian meteorite craters. In recognition of his 
achievements, he received honorary degrees of D.Sc. from 
Acadia University, University of New Brunswick, Queen's 
University, and the University of Pittsburg. In 1947, he 
was appointed Dominion Astronomer, Ottawa, a position he 
held until his retirement 17 years later. The M eteoritical 
Society awarded him their first Leonard Medal in 1966 for 
his work on craters. He was a fellow of the Royal Society, 
a Fellow of the Royal Society of Canada, and a member of the 
Board of Governors of Acadia University. In 1969, he was 
appointed Officer of the Order of Canada. He served as 
President of the American Astronomical Society and President 
of the Royal Astronomical Society of Canada.

Dr. C.S. Beals was also interested in the Ottawa 
Centre of the RASC. He served on council, and in particular 
as Honorary President during the last seven years. His 
dedication and contributions reflected his enthusiasm for 
the activities not only of the Centre as a whole but 
especially of the younger members. He was undoubtedly 
pleased to see several of them choose astronomy for their 
careers and to open the Indian River Observatory, which 
has grown to become an important tool for the education of 
astronomy. We feel privileged to have known him and will 
miss his gentle, compassionate, and understanding nature, 
and his valuable advice arising from his experience and 
professional stature.

# # # # # # # # #
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ASTRO NOTES


