
AstroNotes
Newsletter of the Ottawa Centre, Royal Astronomical Society of Canada

Introducing the New 1999 
International Space Station

This photograph of the newly-minted International Space 
Station was snapped during the previous shuttle flight. 
While Mir is rumoured to have been granted an extended 
lifespan through to 2001. NASA’s space station focus will 
clearly be trained on the ISS: by 2004, 460 tons of 
structures and gear will have been placed into orbit and 
assembled, all visible from the skies of Ottawa.
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Dark Dark Skies Franç ois Kupo
Astronomers everywhere, professional and amateur, may perhaps be able to look 

forward to rather dark skies next January. Rather than predict more doom and gloom 
with respect to the upcoming Year 2000 computer bug. I'll go the other way and be 
positively upbeat: if the doomsayers are correct and in one year from now. the lights 
do go out for days, weeks or perhaps for a lot longer, telescope sales and RASC centre 
membership applications may skyrocket. For if the lights, and I mean all the lights, go 
out, we will see dark skies like we've never seen them. City dwellers will see 
constellations as they were meant to be seen. For example, no longer will the general 
public in North America know only about the Big Dipper — they will finally see Ursa 
Major in its entirety from their skyscrapers' balconies or from their suburban 
backyards, and will finally realize they've only known about the Giant Bear's rear-end 
all this time.

Thank a computer programmer next time you meet one. This Y2K bug may not be 
so bad after all. Just make sure that you pack a pair of binoculars or a telescope along 
with all your bottled water, freeze-dried rations and firewood.

AstroNews
January's AstroNotes is traditionally on the thin side; for some minor newsletter 

weight gain (to go along with the regular holiday weight gains most of us go through). 
I've added the following astronomical news items that might be of interest to Centre 
members.

Closer Doesn’t Mean Warmer
Last Sunday, January 3rd. Earth reached perihelion, its closest approach to the 

Sun for the year. According to Sky and Telescope. the Earth is 3.3 percent closer at 
perihelion than at aphelion in July. Unfortunately, thanks to the tilt of the Earth with 
respect to the plane of its orbit around the Sun, the weather in Ottawa sure feels 
550 percent colder than at aphelion.

Whither Mir?
Although NASA expects the Russians to de-orbit (read “swim with the fishes") 

the venerable Mir space station this summer, Energia (the Russian company 
responsible for operating Mir) has announced that money from private investors would 
keep the station aloft through to 2001. according to Space Views. NASA officials have 
stated that they do not believe Russia has the economic might necessary to maintain 
both Mir and the new ISS, and keeping Mir operational past mid-1999 might violate 
signed agreements between Russia and the U.S.
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Both Mir and the ISS are visible from Ottawa at various times. Subsequently, the 
numerous trips the shuttle fleet will be making to the ISS will also be visible, as were 
the various Mir and shuttle dockings of the past.

A Pair of Blue Moons On the Way
As you know, a blue moon is a month's second full moon. This alone doesn't 

occur very often. In 1999. however, the months of January and March will each host a 
pair of full moons, while under-achiever February will have none at all! Here's the 
schedule as gleaned from the 1999 RASC O bserver's Calendar for the year's first four 
full moons:

• January 1st at 9:49 a.m.

• January 31 st at 11:06 a.m.

• March 2nd at 1:58 a.m.

• March 31st at 5:49 p.m.

An Associated Press report quotes Geoff Chester of the U.S. Naval Observatory as 
stating that such an unusual series of full moons has not happened since 1915.

Local observers take note: with February missing out on a full moon, perhaps this 
counter-balances the glacial temperatures that will invariably accompany any February 
observing — at least you won't technically have a full moon to hinder your 
observations. February will be also full-moonless again in 2018 so you may now plan 
ahead.

Sidereus Nuncius (1610)

Artwork by Galileo Galilei, 
drawn during the period when he realized the Moon 

has a diversified surface o f uneven valleys and mountains.

4 AstroNotes January 1999



A Canadian’s “Ascent into Orbit” Hilderic Browne

This articles first pari (which was subtitled “Main Engine Start") appeared in last 
month's AstroNotes and described Paul Chodas’ education and first job . We now 
present the second and concluding part below which follows his developing career in 
Orbit Determination beginning after the launch of the Hermes satellite.

Upper Stage Ignition
Aside from receiving frequent calls in the middle of the night for us to assist 

Hermes operations personnel the spring of 1976 was notable to Paul Chodas and I for 
the apparition of Comet West (1976VI). a glorious sight in the predawn sky. However, 
given our interests, why weren't we more active in amateur astronomy? With the 
failure of SED (our employer at the time) to win significant follow-up contracts over 
the course of the following year, the leisure time was available. Paul maintains that his 
tight budget consistently triumphed over any desire to own a good telescope. He was 
saving every penny he could in order to be able to afford to go back to graduate school. 
In my case, the reason might have been straightforward parsimony. Yet many people 
belonged to the Centre without themselves owning telescopes, and on one occasion in 
1977 Paul and our colleague Brad visited the Ottawa Centre's observatory at Indian 
River (known today as the F.L.O.) with celebrated comet discoverer Rolf Meier.

Over the next eighteen months. SED transferred most of the Ottawa staff to its 
head office in Saskatoon. Paul and I stayed until the bitter end of the Ottawa office 
closing because we were among the few people actually active on a government 
contract. The Department of Communications (DoC) funded an investigation of the 
feasibility of continuously improving the accuracy of a satellite's orbital elements from 
signal Doppler measurements as they were made, using Kalman filters and an unusual 
set of orbit parameters. Orbits are traditionally characterized by these six parameters: 
semimajor axis, eccentricity, inclination, longitude of the ascending node, argument of 
periapsis. and mean anomaly. However, other parameter sets exist such as simple 
Cartesian positions and velocities. We were asked to evaluate a model called the 
Unified State Model developed by Dr. Sam Altman. This parameter set was arcane to 
me then and is still a complete mystery to me today, but Paul dived in and dealt with 
the mathematics. He wrote pages and pages of quad paper brimming with equations 
and notes in meticulously pencilled printing while leaving me the task of the basic 
programming.

The DoC was evidently pleased with the results because they continued to award 
extensions of the original contract for two years, long after Paul had left to do graduate 
studies at the University of Toronto's Institute for Aerospace Studies (UTIAS). 
However, he didn't get away from orbit determination, choosing to analyze the 
coupling between orbit and attitude (i.e., orientation) of low-Earth-orbiting spacecraft 
for his thesis. At several progress reviews in Ottawa convened by the DoC to monitor
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SED's work. Paul was also present — this time on the government side, keeping us 
honest.

By this time I was living in Saskatoon. Plans for Paul to visit were derailed by an 
Air Canada strike in 1978. but he did eventually make it most of the way there, 
driving with friends from Toronto to Brandon for the solar eclipse of February 26th. 
1979. Meanwhile. I trekked with a group from the RASC Saskatoon Centre to 
Carnduff. Saskatchewan. Though unable to meet up. Paul and I were both impressed 
with the celestial spectacle!

Paul also visited Trinidad one summer, staying with a friend's family. He told me 
afterward that although he had enjoyed the trip, he regretted going at that time of year. 
Had he gone in November, the Magellanic clouds would have been (barely) visible low 
in the southern sky at midnight. Clearly he still had an amateur astronomer within 
him.

In 1981, Paul married and moved to Pasadena. California where his wife Jan (also 
a UTIAS alumnus) was a flight hardware engineer at Jet Propulsion Laboratory (JPL). 
Her credits include the scan platforms for both the Galileo probe currently orbiting 
Jupiter and the Cassini spacecraft now en route to Saturn, and she is now working on 
the projected Space Interferometry Mission scheduled for launch in four or five years. 
Paul began working part-time at P L  as well while completing his Ph.D. thesis. He 
finished in 1986 and was then employed full-time by PL . A partial list of Paul’s 
efforts there reads like a list of highlights from the "News & Notes” column of Sky & 
Telescope:

• Radar imaging of asteroids

• Orbit determinations for planning spacecraft missions involving asteroids 
Gaspra and Ida

• Identification of a roughly cylindrical "mystery object" in November 1991 — 
suspected at one point of being the upper stage from an interplanetary mission 
but shown by Paul to be an asteroid in a very Earth-like orbit

• Orbit determination for the Magellan mission which performed radar 
mappings of Venus

• Orbit determination on Comet Shoemaker-Levy 9 (1993e). the famous "String 
of Pearls” comet — Paul predicted not only that it would impact Jupiter in 
1994 but calculated the date and coordinates and discovered that the Galileo 
spacecraft would have line-of-sight visibility of the event

• "Deflecting" asteroid 1997 XF11 away from Earth as mentioned in the first 
part of this article

As well. Paul's high-precision prediction software is an important part of JPL's 
Solar Systems Dynamics Group web site. The predictions are made accessible on a
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self-serve basis by HORIZONS ( h t t p : / / s s d .  j p l . nasa.g o v /h o n zo n s .htm l), a 
service which "provides access to key solar system data and flexible production of 
highly accurate ephemerides for solar system objects" — ephemerides for more than 
21,000 asteroids and comets in addition to the nine planets. 63 known moons and the 
Sun.

Finally. I must mention that Paul has definitely "made" a name for himself On 
December 6th. 1993. I received the following email from Paul:

I thought you'd be interested to know that that the official name of 
asteroid 5553 is now "Chodas'"! I just learned of this honour last week 
and it became official on Thursday. Three others here at JPL had 
asteroids named after them at the same time. My boss. Don Yeomans, 
has had his name on an asteroid for several years now, and was the 
instigator of this latest naming group. I’ve worked with him on comets 
and asteroids for over 10 years now. 5553 was discovered by Ted Bowell 
(University of Arizona), with whom I’ve also worked a bit. The asteroid 
community is actually not that large!

Your orbiting and somewhat eccentric friend,
Paul

Hallmark hadn't yet exploited this particular market opportunity, so I was forced 
to improvise a congratulatory "card" by email:

"On the Occasion of Your New Asteroid"

A new baby is a mixed blessing, 
but an asteroid is a joy forever.

(open card)

Assuming it's not on an Earth-crossing orbit: 
one K-T boundary event can ruin your whole day.

Paul never really became involved in amateur astronomy; his current defense 
being that it is at least a 90 minute drive to anything like dark skies (check out a recent 
Sienna Software Starry Night ad to see what Los Angeles looks like at night from the 
Griffith Planetarium). However, at age 5 and 8, his two boys are getting to the stage 
when it’s time they were infected with the same lust for space that has aff licted their 
old man all his life. I hope he finds a way to get their eyes — and his — to the 
eyepiece.

It may be no surprise to hear that one of Paul's regrets is that he has never been to 
orbit himself. He did apply to the Canadian Space Agency when they advertised for
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RASC Ottawa Centre — January
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

O F u ll  M o o n  1

H a p p y  N e w  Y e a r  !

2

E a rth  a t p e r ih e l io n  3 4 5 6 7 O tta w a  C e n tr e  8 
M e e tin g . 8 p .m .

G a lile o  d ie d , 1 6 4 2

<3 9
O b s e r v e r s ' C h a l l e n g e :

 M o o n  3 d e g r e e s  N  o f  
M a rs  a t 3 p .m .

10 M o o n  a t a p o g e e  \  \ 12 13 14 D o u b le  s h a d o w  15 
t r a n s i t  o n  J u p i te r ,  
a n d  a g a in  o n  2 2 n d

16

•  17 18 19 20 21 O b s e r v e r s '  22  
C h a l l e n g e  I I : N e p tu n e  in 
c o n ju n c t io n  w ith  S u n  
( s q u in t  r e a l ly  h a rd )

23

D 24 A s t r o N o t e s  25
s u b m is s io n s

d e a d l in e

M o o n  a t  p e r ig e e  26 M o o n  o c c u l ts  27  
A ld e b a r a n .
3 a .m .

28 29 30

O  31
B lu e  M o o n

February 1 2 3 4 O tta w a  C e n t r e  5 
M e e t in g , 8  p .m .

6

Sources: RASC Observer's Calendar, Observers Handbook, January 1996 AstroNotes; 
Galilean note courtesy Carmen Rush
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astronaut candidates; he reached the "short list" of 64 candidates in 1984 (meeting 
Steve MacLean in the process). But perhaps they felt safer with a navigator of Paul's 
quality on the ground. I should point out that this is a compliment on my part! You 
know, in case he was needed to get the others out of trouble! In any case, now that 
NASA has started launching septuagenarians, perhaps his chance will come again. I'll 
be on the ground cheering when that happens. Paul.

F.L.O. Updates Al Seaman

Wednesday, December 23rd, 1998
After a mostly cloudy November, December has begun to show some clear skies, 

and F.L.O. has seen a number of observers out for what might be termed late fall 
viewing.

Unfortunately, winter has arrived with a layer of ice and a bit of snow on Monday 
the 21st. followed by cold temperatures. If you go out to the observatory, be a little 
cautious on these roads for the rest of the season.

I knocked the accumulated ice off the roof rails and so the roof is able to open 
satisfactorily. During the winter months, the roof will be heavier than normal and thus 
will take a bit more pull to make it move. Until the weather warms up a bit and the 
roof sheds some ice. observers should be a little gentle while turning the roof crank.

The lock on the new door is a bit sticky at the moment. This seems to be the result 
of the unpainted door frame taking on a bit of moisture from the November rains and 
distorting slightly. If you find the lock too stiff simply pull on the door knob. This will 
compress the door gasket a bit, and provide a touch more clearance for the deadbolt to 
move.

Notes of Interest

Astro Ad
For Sale — Atlas of Finest NGC Objects. Covers 110 FNGC Objects and over 130 
other NGC objects on 107 charts. Charts are 3 x 4 degrees with limiting magnitude of 
12.4. Info on objects is summarized at the bottom of each page. Includes 26-page, 
mag. 7.3 Star Atlas. 145 pages. Messier Atlas. Covers all Messier objects. Same 
format as FNGC Atlas. 140 pages. Both atlases available in Correct Image and Mirror 
E/W formats. Price $20.00 each or two for $35.00. Please call Harry Adams at 
(613) 584-4804 or email to adams@i n t r a n e t .ca.

Atlases are available at the Ottawa Centre meetings
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Astronomy Day 1999 J. Peter Williams
Astronomy Day Coordinator

International Astronomy Week provides a forum for all of those interested in 
astronomy to show and tell others about their interests. Astronomy Day and 
Astronomy Week are both about promoting interest in all facets of our hobby to the 
general public. (Of course, this is what happens at the Ottawa Centre all year — well 
done, everyone!) Mark this date on your calendars:

Astronomy Day 1999 falls on Saturday, May 22nd, 1999

In 1998 the Ottawa Centre organized a number of major events during Astronomy 
Week including a public display at Centre Court in the St. Laurent Shopping Centre, 
support for the Museum of Science and Technology's Marsville event, and a pair of 
Star Parties. These events generated a great deal of public interest and could not have 
happened without the support of many Centre members. During the months since 
Astronomy Week 1998. Ottawa Centre members have been promoting astronomy as 
regular guest speakers on a Saturday morning CBC radio show, through public Star 
Parties and meteor observing nights, and supporting external events throughout the 
region.

The Ottawa Centre has already confirmed the use of the same area we used last 
year at the St. Laurent Shopping Centre. However, we do have a special challenge this 
year: the Museum has organized its own Astronomy Day event to coincide with the 
international event. As always the Ottawa Centre will provide support for the 
Museum’s event. Saturday. May 22nd. 1999 will see members of the Ottawa Centre 
setting up public displays at both the St. Laurent Shopping Centre and at the Museum 
of Science and Technology. This will test our organizational skills and also calls on 
more of the Centre's membership to get involved this year!

An Astronomy Week Committee will be established in January — volunteers are 
needed for the following duties:

• Media / Publicity
• Museum Coordinator
• St. Laurent Shopping Centre Coordinator
• Photographer / Video Coordinator
• Documentation / Literature

If you are interested in being involved in this year's events either as a 
demonstrator, support person or as a member of the committee, please contact Peter 
Williams by phone at (613) 838-5230 or via email at peter@cygnus.ca.
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Karen Edmunds shows “Saturn” to visitors 
at the St. Laurent Shopping Centre 

during Astronomy Day 1998.
(Photo by Doug Luoma)

December Centre Meeting Jaye Williams
(With technical support from Dad)

Gary Boyle, the Observers Group (OG) Chair, started the meeting this month by 
welcoming both existing members and visitors. Gary noted the Centre's "Welcoming" 
volunteers were wearing orange tags and he informed newcomers in the audience that 
they could contact any one of the volunteers after the meeting for information about 
the Centre and the RASC. In November, the Museum had been celebrating the Winter 
Solstice and had asked for support from the Centre. Nov ember also saw the first of the 
many planned shuttle missions to construct the International Space Station. Gary also 
said that weather-wise. November had been a “so-so” month for observing. Gary 
announced that the annual December swap tables, which had been manned before the 
meeting, would be running again following the meeting.

Gary introduced Brian McCullough, the Ottawa Centre’s President. Brian spoke 
of how the Ottawa Centre Council would be holding meetings prior to the main 
Ottawa Centre meetings each month, and Brian would then relay updates to the 
membership during the main meeting. Brian spoke of the Ottawa Centre scrapbook

10 AstroNotes January 1999



that is being developed and said any contributions of articles or photographs would be 
appreciated. The Annual Dinner Meeting had been a great success. During the event 
presentations had been made to Attilla Danko for the best AstroNotes article and to 
Pierre Martin for the Observer o f the Year award. However, the plaque for this last 
award had not been ready in time for the event and thus was now presented by Brian to 
Pierre.

Gary introduced Paul Comision. the OG's presenter of "The Cutting Edge of 
Astronomy." An article in the November 16 Ottawa Citizen had suggested that just 
after the Big Bang the universe had expanded at many times the speed of light. There 
were no supporting details provided (the article was written in laymen terms), but if 
the claim was correct it would make fundamental changes to our understanding of the 
laws of Nature as we know them. Paul promised to find out about this claim for us. 
Paul's main talk was based on an article in the October issue of Scientific American 
which discussed the "obscuring" Milky Way. The Milky Way obscures twenty percent 
of the sky. Paul announced. New methods using infrared and radio waves are helping 
us to "see" through the Milky Way. Observations show the existence of a new galaxy 
so close that it would dominate the night sky if not for the obscuring effects of the 
Milky Way. It was predicted that these observations at infrared and radio frequencies 
would lead to many more discoveries. This being, the gift-giving season, Paul 
concluded with some advice to those considering the first-time purchase of a telescope 
for a friend, family member or themselves: "Ask someone for help." There are many 
members of the Ottawa Centre who are very experienced, he noted, and that people 
should consider a pair of binoculars or a small telescope for starters. He also advised 
against buying telescopes promising 1,000x magnification powers.

Glenn LeDrew, the OG's Comets and Telescope Training Coordinator, presented 
a series of slides from a NASA observation database and from a long exposure of 
Leonid activity. Glenn, who is now "wired,” has been spending some time exploring 
the astronomical resources of the Internet. One NASA site he found provides a 
complete database of sky observations recorded at various wavelengths. One of the 
databases was produced by the Infrared Astronomical Satellite (IRAS). To begin the 
slide presentation Glenn showed a photograph he found on the web that was a 4-hour 
exposure taken during an active period of the recent Leonid meteor shower. More than 
200 meteor trails were captured in this all-sky picture. Glenn continued the 
presentation showing a number of slides taken from images in the IRAS database. 
Those slides were compared to slides taken in normal visible light. Other slides taken 
through red filters showed vivid images of Barnard's Loop and of the Rosette Nebula. 
The observations were taken at different wavelengths to help to highlight structures 
not normally seen in visible light.

Carmen Rush, the OG's Historian, was introduced and promised to bring us all 
gradually into the 20th century. Her talk was about Friedrich Argelander. He was born 
on March 22nd. 1799 in Memel. East Prussia. He is renowned for his work of 
publishing a catalogue of more than 300,000 stars, including positions and magnitudes 
for all entries. Initially Argelander had wanted to study economics but changed his

January 1999 AstroNotes 11



mind and studied astronomy at the University of Konigsberg. He became very 
influential and was appointed to many committees as far away as the United States. 
Appointed director of the Abo Observatory in Finland in 1823 and of the Helsinki 
Observatory in 1832. he then founded the Astronomische Gesellschaft whose purpose 
was to expand the collaboration between observatories. He published the first 
significant investigation of the proper motion of stars. This had started out as an 
investigation of the Sun's proper motion through space, but Argelander wanted to 
improve the results and documented the proper motion of more than 500 stars. This 
resulted in the discovery that the Sun is moving towards the constellation of Hercules. 
In 1843 he published the Uranometria Nova which was dedicated to naked-eye 
observations. This publication also proposed a method for determining the brightness 
of stars based only on the observations of a trained observer. Carmen finished by 
stating that there have been many astronomers like Argelander who have contributed a 
great deal to the science but have not been recognized due to their less-colourful 
lifestyles (Argelander's lifestyle was certainly not as colourful as Newton's or 
Galileo's).

Next up was Steve Montgomery who presented a number of interesting slides 
taken during two recent holidays. The first slides showed a number of images of 
rockets launched from Florida. One rocket in early August failed just after launch and 
crashed into the ocean and produced a red glow on the horizon. Failures are not 
unusual. Steve noted: a Korean launch at the end of August was to place a 
communications satellite into orbit — it failed after launch and dropped into the 
Pacific. In September an attempted launch in Russia destroyed 12 communications 
satellites. Steve continued by showing slides taken of the Very Large Base Array 
(VLBA) radio telescope in New Mexico. The site is 6,800 feet above sea level. There 
are 27 telescopes constructed in three “arms" — the southeastern and southwestern 
arms are 21 kilometres long and the northern arm is 19 kilometres long. Each arm has 
9 telescope antennae. Each dish antenna is 25 metres in diameter, weighs 235 tons and 
is parabolic within half a millimetre across its surface. At the hearts of each antenna 
are the detectors which are cooled to -255°C (18°K). It can take up to two hours to 
move an antenna to a new position. There is a self-guided tour available at the site and 
it was a most interesting visit.

Pierre Martin, the OG' s Meteor Coordinator, presented his report of the 
November Leonids. There was great expectation this year for high rates following the 
recent return of the comet Temple-Tuttle but it only produced enhanced rates of 150 
meteors per hour. Pierre showed a slide of a magnitude -4 fireball taken the night of 
the 18th. The next meteor shower will be the Geminids which will peak on the night 
of the December 13/14th. This will be the last shower visible under reasonable 
conditions until Spring 1999. Many observers consider the Geminids to be the best 
shower of the year. First detected a century ago. the Geminids produce 60 to 80 
meteors per hour. They travel at “medium" speeds (relative to the fast Leonids) and 
the brightest ones can be seen from urban skies. The Geminids will gradually diminish 
and finally disappear during the next one hundred years as the solar system moves
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away from the debris stream responsible for the shower. One interesting fact is the 
source of the Geminids is an asteroid, and some believe the asteroid may be a burnt- 
out comet.

Doug Luoma, the OG's Satellite Coordinator, was this month's last speaker. He 
reported that the Ottawa Centre's Satellite Visibility web page had been recently 
updated and with new information about the International Space Station and daytime 
Iridium flares. Doug presented a series of slides taken at the recent Annual Dinner 
Meeting. There were also pictures taken at Kelsey’s of a recent “after-meeting" 
meeting.

Gary closed the meeting reminding people of the after-meeting meeting at 
Kelsey’s. The swap tables were again busy while refreshments were served in the 
museum lobby courtesy of Anne and Art Fraser.
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Submissions for the February issue of 
AstroNotes would be greatly appreciated — 

send them out by January 25th, 1999 !

Next RASC Ottawa Centre Meeting
We look forward to seeing you at our next Ottawa Centre meeting at 8:00 p.m. on 

Friday, February 5th, 1999. at the Museum of Science and Technology.

Clear Skies

TORONTO ONT.
M5R 1V2 4
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