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EDITORIAL

You may notice from the masthead that Frank Roy has now 
retired from management of Astronotes Addresses. Frank has 
also been responsible for folding and stapling each issue for 
some time now. By manually assembling Astronotes, significant 
savings have been realised over the years. Frank deserves 
thanks for his efforts in this rather thankless job.
To make the Job of assembling Astronotes easier in the 
future, we will be having small groups assemble the issues. 
If you are interested in helping out, please let me know.
Art Fraser, who is already responsible for managing our 
membership list, has volunteered to take over the printing of 
the address labels. This will have an additional benefit of 
simplifying the management of the lists.

THE 1987 GENERAL ASSEMBLY

Don't forget about the upcoming General Assembly, which is 
being held on May 15-18 this year. It will be conveniently 
located in Toronto this year, so there is little excuse for 
not going!

For those of you who have never attended a GA before, there 
are a variety of activities of astronomical interest, such as 
paper sessions, end tours. There ere also several 
competitions which you can participate in, such as the 
display competition, the song contest, and a Murphy's Slide 
contest! For more information, see the December 1986 National 
Newsletter.
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IN MEMORIAM

With great regret we announce the passing away of one of our 
outstanding members: Tom Tothill. Before moving to Vancouver, 
Tom served our centre in many capacities, including President 
and Astronotes editor. He was also instrumental in the 
construction of the 16" telescope now located at IRO. In the 
next issue, Fred Lossing will recall more about his life and 
his contributions to the Ottawa Centre.

THE ROAD TO IRO Doug George

Unfortunately, our worst fears have materialized: we will 
soon be unable to use our present access road into the 
observatory. We must find alternate arrangements before the 
end of the summer.

There are several options: move the observatory to a new 
location, build a new road running to the northwest, or build 
a somewhat longer road to the ski area parking lot. All of 
these options may prove rather expensive, and serious 
consideration is under way as to which route is best. We may 
be able to receive some aid from the MVCA, but any ideas 
would be very welcome.

In the meantime, we will be able to use the original road, 
but we must be very careful not to disturb the owners of the 
farmhouse. This rules out any public events at the 
observatory, and will restrict larger club events. Again, the 
following guidelines MUST be followed:

1. Do NOT disturb the owners of the farmhouse for 
any reason.

2. Do NOT park anywhere on their property. If 
necessary, park on the road (ie. Ramsay 
Concession 8).

3. Drive SLOWLY and QUIETLY on the road.

Hopefully, if these very simple rules are followed, we will 
still have access to the observatory until new arrangements 
can be made.

More information will be provided as it becomes available.
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METEOR BURST DATA COMMUNICATIONS Daniel Rollin

Like many attending the January meeting, I was deeply 
interested by Jack Horwood's presentation on radio detection 
of meteors. During the traditional post-meeting chatting 
someone mentioned that amateur radio operators "in Europe" 
are using a similar technique to extend their transmission 
range. Being in the telecommunications business myself, I 
found this intriguing. By pure coincidence, I found that the 
IEEE-Communications magazine had published in the Nov. '86 
issue an article on that topics "Networked Meteor-Burst Data 
Communications".

Surprise! The first application of this technique was here in 
Canada: during the late-50's, the JANET system using meteor 
trail reflection was in operation between Toronto and Thunder 
Bay (then Port Arthur) and served for bidirectional teletype 
link applications. Presently, there are two operating systems 
in N. America: the SNOTEL system in western U .S.A. and the 
Alaska Meteor Burst System. A third system is under trial 
with the U.S. Air Force.

SNOTEL and the AMBS have similar a configuration and useage: 
a master station polls for sensor readings from up to 500 
remote stations located as far as 2000 km away. The master 
station first sends a probe data packet containing a request 
to send and a partial address field. The 25-msec long data 
packet, carried over a 50 MHz radio signal, is sent up and 
will hopefully be reflected at an altitude of 80 to 120 km by 
a meteor trail. The reflected signal will return to earth in 
a fairly restricted area of about 10 X 35 km. If one of the 
addressed remote stations happens to be in this illuminated 
area, it will reply to the master station using the same 
meteor trail, giving its full address and 256 bits of text. 
The master will acknowledge, again using the same meteor 
trail. The procedure lasts 0.1 sec., and is repeated 
continuously until the message gets through. Typically, the 
average delay for a complete message exchange between the 
master and all remotes is 5 minutes during the 4 pm to 10 am 
period, and 7 minutes at other times.

It is interesting to note that the Alaska administration 
chose this "astronomical" communications system to defeat the 
adverse effect of another astronomical phenomena: auroras. 
These generate noise on HF radio systems, the other 
economical long range communications system generally used 
for telemetry.
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THE OCCULTATION OF SAO 58556 BY PAPAGENA Doug George

I ventured out into the cold on Saturday, January 24 to 
observe the Papagena Occultation which Brian announced in the 
last issue of Astronotes. After some minor difficulties, I 
made an observation which is of some scientific usefulness.

Due to the large amount of snow we had recently received, I 
first made arrangements to have the road to IRO plowed, as I 
did not want to take the chance of getting stuck or having to 
lug in my equipment. The next step was to obtain a shortwave 
receiver. Unfortunately, that involved going to about 5 
stores before I could find a reasonably-priced unit! As a 
result, I had a bit of a rushed time soldering together the 
required cables.

After loading the equipment I headed out to the observatory. 
Upon arriving, I opened up the 16", and proceeded to set up 
the audio equipment on a small table. It was all working 
quite well, and the CHU time signal was beeping away loudly.

I was quite relieved that I was able to set up well before 
the occultation, with no hitches. As I waited for twilight to 
end, the sky clouded up, so I went inside to warm up. It 
cleared again near the end of twilight, and I was able to 
locate the star quite easily. The asteroid was readily 
visible a short distance from it.

Of course, with the sun setting, changes in the ionosphere 
result. The net effect was that I could no longer receive 
CHU. This is rather strange considering that CHU is located 
on Greenbank Road in Nepean. After much effort adjusting the 
radio, I was able to receive the signal from WWV in Colorado!

Now for the occultation. I hopped up on the small stool, 
attached the microphone to a truss on the 16", and waited for 
the occultation. As I watched, the asteroid slowly merged 
with the image of the star until it was invisible.

Of course, it wasn't until just before the expected start of 
the occultation that I noticed a small problem: the motion of 
the telescope was lifting the eyepiece away from my eye. I 
didn't want to hunt around for the ladder with so little time 
left. As a result, I spent over 20 minutes standing tip-toe 
on the stool, in -25 degree weather, peering into an eyepiece 
that was gradually rising out of sight. Towards the end of 
the observation I was under quite a bit of stress.
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All in the name of Science, of course. So naturally, my 
scientifically useful observation was that the occultation 
did not occur as viewed from IRO.

Actually, such an observation is just as important as viewing 
an occultation. In order to know accurately where the 
asteroid was, it is necessary to know where it was not. I am 
sending the information to the International Occultation 
Timing Association for analysis.

I would like to encourage other people to try and observe 
occultations. They are actually quite easy to observe, and 
can provide accurate information on size, shape, and position 
of solar system objects.

ASTEROIDAL OCCULTATION Brian Burke

Near the end of this month there is to be an asteroidal 
occultation that could be visible from the Ottawa area. The 
predicted central path is just 125 km north of Ottawa, or 
0.07 arc seconds. The positional error in seconds of arc is 
substantially larger than the angular distance from us. The 
uncertainty in time is three minutes. The details for this 
occultation are:

Date:
Time:

Star's Magnitude: 
Star's Position:

Asteroid's Magnitude: 
Magnitude Change:

Sunday, February 22, 1987
3:22 EST
9.5 (SAO 159817)
R.A. 16h 12.9m
Dec. -15d 19m (1950.0)
12.8 (103 Hera)
3.4

Use the finder charts to locate the star a week or so before 
the event and become familiar with the star field. The star 
should be visible in 7X50 binoculars but it is important to 
be in a dark location and your eyes should be dark adapted. 
As always, record your observations on a tape recorder so 
that both your voice and the CHU time signal can be easily 
heard. Let me know the result of your observations.

W HAT Really happens!
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103 Hera -  SA0159817
1987 feb 22 3 : 2 2  E.S.T.

M in o r  p la n e t  : S ta r  :
V. m a g. = 12.8 Diam . = 8 7 .5  km  =  0 .0 5 " a  =  16h 12 .8 8m δ = -1 5 °19.4'

μ  = 3 5 .7 6 " / h π = 3 .4 3 "  Ref. = MPC 43 6 7 V. m a g . =  9 .2 Ph. m a g . =

Δm  =  3 .6 M ax. d u r. =  4 .7  s Sun : 88° M oon : 16° , 39%
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MERCURY IN THE SPRING Rolf Meier

There are two good opportunities to observe the planet 
Mercury this spring, the first occurring in February. On 
February 12, Mercury will be at its best placement, being 18 
degrees east of the sun. The second good appearance of 
Mercury will be in late May and early June, when Mercury will 
be as much as 24 degrees east of the sun (on June 7).

Look for Mercury low in the western sky after the sun goes 
down. Mercury is surprisingly bright, but it is rarely 
visible in a completely dark sky. The magnitude of the planet 
will be about -1 at the beginning of February, which is 
brighter than Mars but fainter than Jupiter.

With these apparitions of Mercury, it is worth examining the 
geometry which makes for good viewing of the planet. First, 
the explanation of some terms.

Elongation: The angular separation between Mercury (or any 
other planet) and the sun. An eastern elongation means that 
Mercury will be visible in the evening sky, in the west. At a 
western elongation, Mercury will be visible in the morning 
sky, to the east. This is slightly confusing, so take some 
time to think about why this should be so. The greatest 
elongation is of most interest for the inner planets because, 
being farthest from the sun, they are visible in darker sky.

Celestial Equator: The imaginary line on the celestial sphere 
corresponding to zero degrees in declination.

Ecliptic: The imaginary line on the celestial sphere which is 
traced out by the sun's path during the year. The moon, 
planets, and asteroids also approximately follow this path.

Refer now to Figure 1. This shows the path of the sun for the 
year. The highest declination of the sun, +23.5 degrees, is 
on or about June 21. The lowest declination of -23.5 degrees 
is on or about December 21. Mercury's path also approximately 
follows the ecliptic, but it is never very far away from the 
sun.

Now look at Figures 2 to 5. These show the placement of the 
celestial equator and the ecliptic at various times of the 
year, with Mercury and the sun in 4 possible configurations. 
It is important to realize that these views are for an 
observer at a latitude of 45 degrees north (that of Ottawa).
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The celestial equator always intersects the horizon at the 
due east and due west points, and at our latitude its angle 
to the horizon is about 45 degrees. The ecliptic does not 
intersect the horizon at the same place or the same angle at 
different times of the year. Figures 2 and 3 show this 
variation for the evening sky. In both figures, the 
elongation of Mercury is the same and the sun's distance 
below the horizon is the same. However, due to the different 
angle of the ecliptic, Mercury is considerably higher above 
the horizon in the Spring evening sky than the Fall evening 
sky.

Figures 4 and 5 show how the situation is just the reverse in 
the morning sky. The most favourable placement now occurs in 
the fall, and the worst is in the spring.

For most people, observing in the evening just after sunset 
is more convenient than in the early morning just before 
sunrise. Thus, the greatest elongations of Mercury in 
February and June are the most favourable ones this year for 
Ottawa observers.

EVENT HORIZONS Sandy Ferguson

Please note the changes in date for the meetings held at the 
National Museum of Science and Technology. The dates were 
changed due to a conflict with Easter Sunday. For more 
information on these meetings, call me at 829-7514.

Observers' Group Meeting 

Novice Workshop

Juniour Observers' Group

Room 3001, 100 Sussex Drive 
Friday, March 6, 8:00 pm

Auditorium, National Museum 
of Science and Technology 
Sunday March 8, 2:00 pm and 
Sunday April 12, 2:00 pm

Auditorium, National Museum 
of Science and Technology 
Wednesday, March 11 
7-10 years: 6:45 to 7:45 pm 
11-14 years: 8:00 to 9:00 pm

Don't forget about the Messier Marathon! More on this 
exciting adventure in Deep Sky next month.
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MIRA, THE WONDERFUL David Monoogian

The variable star to watch in early February is Omicron Ceti, 
or "Mira, The Wonderful". This famous variable star, well 
situated for evening observing, holds the distinction of 
being the first variable discovered. It is now the classic 
example of variability.

According the Burnham's Celestial Handbook, there are several 
recorded occasions when this star "came" to the attention of 
astronomers. In 1596, it was first discovered and mistaken 
for a nova because of its relatively sudden brightening and 
fairly rapid decline. Keep in mind that in the late 1500's, 
there were no known cases of variability, and therefore no 
logical reason to systematically follow the behaviour of a 
star over a long period. It can be seen from comparing the 
two light curves of Mira and Nova Cygni, how such an 
interpretation could be made. A contributing factor is the 
fact that the star radiates chiefly in the infrared, except 
when it nears maximum.

By the early 1600's, Mira's variability was clearly 
established, and there are reported observations of every 
maximum since the year 1638.

Mira is a long-period variable -- the largest class of 
variable stars. All are red giant stars having long and 
irregular periods (the time between successive maxima). They 
exhibit quite a large brightness range averaging six 
magnitudes.

The most interesting characteristic, however, is that the 
variations do not repeat with absolute regularity. While the 
usual range at maximum is between 3rd and 4th magnitude 
(absolute), there are cases of these variables becoming much 
brighter. This was the case for Mira in 1779 when it reached 
nearly 1st magnitude; at this brightness, it would have a 
luminosity of 1100 suns, and had a diameter of 500 times that 
of the sun. This is nearly the size of the orbit of Jupiter.

Early February will provide a good opportunity for early-to- 
late evening observing with the constellation Cetus high in 
the southwest. This variable is very easy to locate, and a 
pair of binoculars is probably the best instrument to use.

I would like to collect all observations made, no matter how 
few or many, and forward them to the AAVSO. The very basic
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and essential information required is the date, time, 
estimate of the magnitude, and the designation and/or 
magnitude of the comparison stars. A description of the 
viewing conditions is also required. Bring your observations 
to the March Observers' Group meeting or mail them to me at 
RR#1, Alcove, PQ, J0X 1A0.

Fig. 54 -  Light curve of Nova Cygni

COMET NEWS Derek MacLeod

The first comet discovered this year, on the morning of 
January 5, is designated Comet Levy (1987a). Many of you will 
recognize the name as that of David Levy, a member of the 
Kingston Centre who now resides in Arizona. The comet was 
discovered visually at magnitude 11.3 in his 16" f/5 
telescope. The latest ephemeris, obtained directly from David 
by Rolf Meier, is as follows (epoch 1950.0, 0h UT):

Date Right Ascension Declination Mag

Jan 27 
Feb 6 
Feb 16 
Feb 26 
Mar 8

16h 56.8m 
16h 42.4m 
16h 22.1m 
15h 52.5m 
15h 09.6m

+ 03d 33m 11
- 00d 06m
- 04d 17m
- 09d 08.5m
- 14d 34m

David recently appeared in Sky and Telescope (May 1986) where 
he was shown receiving an award for Comet Levy-Rudenko 
(1984t).

On January 3, Comet Sorrells was observed in the 16" 
telescope at IRO. Located near the great square of Pegasus, 
its magnitude was estimated at 9.5. A small tail was readily 
visible.

11 ASTRONOTES February 1987



RECENT COMET DISCOVERIES Rolf Meier

As mentioned in Derek McLeod’s article, David Levy discovered 
the first comet of 1987. But, believe it or not, there have 
already been three more discoveries this year! Here is the 
data for the various comets (epoch 1950.0, 0h UT):

Comet Wiseman-Skiff 1987b

Ephemeris not available. Comet is at about 14th magnitude.

Comet Nishikaw-Takamizawa-Tago 1987c

I think I got the spelling right.

Date Right Ascension Declination Mag

Jan 25 
Jan 30 
Feb 4 
Feb 9 
Feb 14

23h 56.0m 
23h 49.5m 
23h 43.9m 
23h 39.1m 
23h 34.7m

+ 04d 50m 8
+ 03d 16m 
+ 01d 53m 
+ 00d 38m 
- 00d 30m

Comet Terasako 1987d

This is such a recent discovery that no ephemeris is yet 
available, but it is promising in brightness so it will be 
mentioned here. Notice that unlike the other comets, this one 
is heading towards the northern sky, for better viewing from 
Ottawa. The positions below are observations.

Date Right Ascension Declination Mag

Jan 24.3 23h 16.3m - 30d 32m 6.9
Jan 25.4 23h 23.5m - 29d 55m
Jan 26.4 23h 31.2m - 29d 23m

DEADLINE

The deadline for the next issue of Astronotes is February 23. 
Submissions may be made to Doug George, 3-1376 Trenton Ave., 
Ottawa, Ontario, K1Z 8K4.
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OBSERVERS' GROUP MEETING - JANUARY 9 Daniel Rollin

Chairwoman Sandy Ferguson opened the meeting at 8:15 pm, with 
65 people in attendance, of whom 11 were non-members. 
Announcements were: Doug George asked the IRO users to leave 
a little monetary contribution to have the access road 
plowed. Robin Molson gave an update on the IRO road problem.

Paul Comision talked about techniques for deep sky observing. 
He stressed the importance for the observer of knowing the 
basic parameters of his equipment. Paul also explained an 
easy procedure to determine a telescope's true field of view.

Rolf Meier had a surprise announcement: Canadian David Levy 
had discovered comet 1987a. He reviewed the position and 
visibility of planets for the month of January and showed old 
slides of Saturn and Jupiter taken when the Great Beige Spot 
was red. He also showed slides of the Apollo 17 launch.

Derek MacLeod reported on comet Sorrells: a short tail is now 
visible. Predicted comet position on January 30th was 
RA 23h 48m, Dec +lld 12m. Derek also showed an interesting 3- 
dimensional "planisphere".

Doug George showed an economical way of mounting binoculars 
on a camera tripod. He then showed slides of a bright aurora, 
the Orion constellation and the Crab nebula.

Doug George and Jack Horwood showed the results of an unusual 
experiment carried out on January 3rd, on the occasion of the 
Quandrantid meteor shower. Doug lead a group of visual 
observers at IRO. Jack observed the shower by recording 
bursts of FM radio waves bouncing off the meteors' ionized 
trails. Preliminary results indicated that the peak meteor 
activity occurred before 6:00 pm on January 3rd. Also, 6 
coincident visual/radio events were observed. Jack explained 
how he came to use this radio burst technique for observing 
meteor showers and gave a brief account of some interesting 
observations done over the years.

Brian Burke talked about the up-coming asteroidal and lunar 
grazing occultations. For the first half of 1987 there will 
be only two worthwhile grazes, both in May. There is, 
however, a possibility of an asteroid occultation in January. 
Brian also encouraged everybody to contribute to the Halley 
time capsule with photographs, newspaper articles, etc.
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Sandy Ferguson read a letter from Ron Alexander, who reported 
on his observation of variable star Mira. Sandy also showed 
how to best observe the eclipsing variable Theta Orionis A .

There were some concluding announcements: the next Novice 
meeting is on February 15, at the Museum of Science and 
Technology. Paul Comision will make available reprints of his 
last year's talks upon request.

Sandy closed the meeting at 10:25 pm.

THE SKY THIS MONTH
Event Date U.T.

Moonless Evening Observing Ends Feb. 3
First Quarter Feb. 5 16:21
Full Moon Feb. 13 20:58
Moonless Evening Observing Begins Feb. 18
Occultation of Spica by the Moon Feb. 18 12:40
Last Quarter Feb. 21 08:56
Occultation of SAO 159817 by Hera Feb. 22 08:22
New Moon Mar. 28 00:51
Moonless Evening Observing Ends Mar. 4
First Quarter Mar. 7 11:58
Full Moon Mar. 15 13:13
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