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Use this space if you have anything you would like to sell to other members. 
Send submissions to the editor: 
astronotes@ottawa-rasc.ca

Meteorites and Tektites For Sale
This is your opportunity to acquire genuine rocks from space. A good assortment of 
stone and nickel-iron meteorites are available.
Also available: impact specimens from Sudbury shattercones, breccia, etc. Contact: 
Ron at 842-9125 evenings after 6:30pm or email any time at spacerocks@rogers.com.

Starlight Theatre
Are you on the road to learning the night Sky? You will find our Celestial Sphere 
videotape and Star Maps perfect for people starting in astronomy. See us after the 
monthly meetings to talk astronomy or about reducing light pollution. (Yes, I do that 
too.) We also have products for educators and more advanced observers. You may 
also contact us at: www.starlight-theatre.ca, 1-800-278-2032, slt@starlight-theatre.ca

Astro Goodies for Sale
   

Astro Quotes of the Month
   

Man must rise above the Earth—to the top of the atmosphere and beyond—
for only thus will he fully understand the world in which he lives.

— Socrates

Amid this vast and overwhelming space and in these boundless solar 
archipelagoes, how small is our own sphere, and the earth, what a grain of 
sand!

— Hippolyte Taine, The Ancient Regime, 1881.
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Member’s Images
   

The Pleiades by Wayne Ross

Image Details:
Scope: Skywatcher ED80 apochromatic refractor at 600mm f7.5
Mount: HEQ5 Pro (autoguided)
Camera: unmodified Canon Rebel XS
Exposure: x29 frames of combined 600 and 300 second exposures 
(total= 180 minutes)
Taken over 3 nights over the first two weeks of Nov 2010 south of Ottawa 

Details of B33-Horsehead nebula on back cover:
Scope, mount and cameras same as above
Exposure: x9 frames 600 seconds each (total = 90 minutes)
Taken on 11 Nov 2010 south of Ottawa

Craters or pancakes?
By Debra Ceravolo   AstroNotes Editor
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                        Cover Photo: Earthrise taken on the Apollo 8 mission, December 24, 1968. 
Courtesy NASA

Whenever I glance at a photo of a moon crater or even look at craters on the 
Moon through a telescope, I see the weirdest thing happening. Often, the crater 
doesn’t look like a crater or concave in nature to me. It looks convex, or like a 
pancake. I know, you’re probably thinking she’s nuts or there is a wiring issue 
with her brain. But that is how I see it. Sometimes it can even switch from 
a crater to a pancake in one glance, very strange. Or so I thought until my 
husband Peter (who also thought I was nuts) came across a passage in the book 
‘To a Rocky Moon’ written by Don E. Wilhelm. In this book the author describes 
the experiences of the three astronauts, Borman, Lovell and Anders during the 
Apollo 8 mission as they orbited the Moon and photographed it. It was written, 
“Depth perception was difficult and they discovered that relief on the real Moon 
pops into reverse - craters become mountains and mountains become holes”. 
This caught my attention as I thought I was the only one who experienced this. 
In fact, I would like to hear from others to see if anyone else sees pancakes on 
the Moon. Maybe you too have friends or family who think you are nuts and 
you need support to prove that this is a real phenomenon. We pancake crater 
people have to stick together. But seriously, I would like to hear from you. Send 
me an email and get out there and enjoy the views of the Moon as it rises up 
the ecliptic giving us nice high views all winter. Pancakes...mmm, anyone else 
hungry?
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by Paul Harrison - RASC Ottawa Centre President

 Back in 2009 our Centre joined the world astronomical community in 
celebrating the International Year of Astronomy (IYA), generating interest in our 
celestial pursuit by reaching out to the public in a big way.  In this past year, 2010, we 
have endeavoured to keep this momentum going.  
 The Centre held two public star parties, in June and October, at the Carp 
Library – a new location that offers excellent viewing conditions – and received 
positive feedback from many who were in attendance.  On Saturday, April 24 we 
joined with the Canada Science and Technology Museum, as in previous years, to mark 
International Astronomy Day, with both indoor and outdoor displays of telescopes and 
astronomical material, as well as a public star party held on the previous Thursday.  
On Sunday, October 17 the Ottawa Centre was at full force for the second year in a 
row at the Science FunFest, held at the Natural Resources Canada building on Booth 
Street.  The event attracted approximately 6000 visitors, many of them young visitors, 
and the Ottawa Centre was there to provide solar observing, meteorite displays, 
astronomy-themed art, a digital planetarium, sky images, and many other attractions to 
excite the public,    
 For all of these outreach efforts the Ottawa Centre depends on the dedication 
and volunteer time of our many members, whose contribution is hereby gratefully 
acknowledged  The Ottawa Centre wishes to note in particular the immense efforts of 
our outreach co-ordinator Mike Moghadam, who has spearheaded our public-oriented 
activities over the past two years.  This coming year the role of outreach co-ordinator 
will be passing to a new individual, who will benefit greatly from the inertia that Mike 
has already generated. 
 The Ottawa Centre has continued this year to be engaged not just with the 
public, but also within the RASC organization.  The National Office has recently hired 
a full-time Executive Director to help develop programs for the Society.   The Ottawa 
Centre supports this decision as a way for the RASC to explore new areas of activity 
and to alleviate some of the burden on volunteer organizers at the national level. The 
Centre also acknowledges the concern from members about rising membership fees, 
however, and has voiced these concerns with National Council. 
 As of October 2010, Ottawa Centre RASC membership stood at 384, 
including 2 youth members and 32 lifetime members.  This is actually down from our 
membership levels prior to IYA, and in fact has resulted recently in a reduced number 
of seats on the National Council.  Our challenge over the coming years will be to 
build on our efforts from IYA and the past year to ensure a continuing membership 
base.  It should be noted, however, that the Ottawa Centre still has the second-largest 
membership in the country, the Toronto Centre being the largest. 

News around the Ottawa Centre - President’s Report
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Member’s Images
   

M31 by Sanjeev Sivarulrasa

Image Details:
Scope: Televue 85 refractor at 480mm f5.6
Mount: Takahashi EM400 (autoguided)
Camera: QSI 583ws with Astrodon Gen II LRGB filters
Exposure: LRGB 100:50:50:50 (total = 4 hrs 10 mins)
Taken on November 1, 2010 under mag 6 skies near Almonte, Ont
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7. Learn a constellation
Here’s a good project for you this year: pick up a good guidebook like 
Burnham’s Celestial Handbook, and intimately learn the layout, location, 
history of at least one constellation.  Find out as much as you can about 
the deep-sky objects in that constellation… all the double and variable 
stars, the star clusters, the nebulae, galaxies, and novae.  Learn the 
constellation as you’ve learned the streets of your own neighborhood.  
You’ll amaze yourself at how much there is to see in a little patch of sky.  
And while you’re in the mood for learning, don’t forget to… 

8. Learn a little science
The basics behind the science of astronomy are not terribly difficult.  
And when you know a little science, your observing experience becomes 
far more rewarding.  Spend some time, especially on cloudy nights, to 
learn how stars live and die, about the shapes and structure of galaxies, 
and how nebulae give off their eerie glow.  You’ll learn some science at 
One-Minute Astronomer, but you’ll learn much more if you…

9. Read a good astronomy book.
There are many good astronomy books out there, and I’ve mentioned 
some of my favorites.  But any books by Timothy Ferris, Chet Raymo, 
Carl Sagan, Patrick Moore, and Steven James O’Meara, and Terence 
Dickinson are good bets.  Read on nights when it’s too cold, buggy, or 
cloudy for stargazing.  And finally, don’t forget to…

10. Treat yourself
If you can, get yourself a top-notch eyepiece.  Or a dew heater to 
help extend your observing sessions.  Or a light-pollution filter, if you 
don’t already have one.  Maybe even a small second telescope for short 
observing sessions.  You don’t have to go crazy.  But if you have the 
right tools, astronomy will be more fun and far more rewarding.

Visit Brian Ventrudo’s website at: http://www.oneminuteastronomer.com/

10 New Year’s Resolutions for Amateur Astronomers
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News around the Ottawa Centre - President’s Report

 Our Centre meetings are held on the first Friday of each month at the 
Canada Science and Technology Museum, occasionally on the second Friday in the 
event of holiday weekends.  The meetings are open to both members and the general 
public, with attendance typically approaching or exceeding 150.  We were fortunate 
this year to welcome Bill Wagstaff as our Meeting Chair, a role that he has performed 
marvellously.  The quality of the presentations given by our members and guests 
continues to be impressive.  Many thanks are due to others who help the meetings 
happen: Chris Teron, our Secretary and slide-master; Tim Cole and all those who have 
helped keep the projector running in the back room; and Eric Kujala, our meeting 
videorecorder.  A special thank you goes as well to Art and Anne Fraser, who have been 
satiating our collective caloric needs with a fine selection of snacks and beverages.   Art 
also continued this year in his role as our membership secretary. 
 Our Centre Annual Dinner was held on the 12th of November and was 
attended by over 80 members and guests. Our speaker this year was Dr. Luc Simard 
from the Herzberg Institute of Astrophysics who gave a talk entitled “Galaxies 
Like Grains of Sand” looking at recent developments in galactic astronomy and the 
upcoming Thirty Metre Telescope to be built on Mauna Kea in Hawaii, which promises 
to expand our knowledge in this area even further.   Our Vice President, Al Scott, 
organized the event as well as the invitation and transportation for our guest speaker.  
Eric Kujala graciously volunteered to videotape the event.
 This year the “Paul Comision Observer of the Year Award” was awarded at 
the Annual Dinner Meeting to Sanjeev Sivarulrasa.  Sanjeev was also the recipient of 
the award for AstrNotes Article of the Year for his two-part article entitled “Portable 
Astrophotography Under Dark Skies, Parts I and II” in the January and September 2010 
editions.  A new unofficial award was presented this year for Best Presentation at a 
Centre Meeting, to Simon Hanmer for his presentation entitled “Valles Marineris”.  The 
award criterion will be developed and made official next year.
 The Fred Lossing Observatory near Almonte continues to be used by 
members for observing.  A new cabinet has been installed with forms available for the 
Explore the Universe certificate.
 The SMARTScope project at Shirley’s Bay continues, and has benefited from 
recent site security clearances made available to new team members.  Most major 
technical issues have been resolved, with the dome shutter presenting the biggest 
challenge this year.   The next major step is to develop a plan of operations, with the 
eventual goal of making the telescope available to the membership for use.
 Estelle Rother has continued in her role as manager of the Stan Mott library.  
Al Scott has continued in his role as manager of the Ted Bean telescope loan library.
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The 2011 RASC Calendars are still here! 

These beautiful glossy calendars full of 
spectacular images produced by RASC 
members across the country are a must have. 
They make great gifts too. 

Ottawa Centre Prices:
$15 each
2 for $25

Get them while you can!

 Richard McDonald has continued in his role as manager of our web site and 
manager of the Centre mailing lists. The new Centre web service, initiated in 2008, 
continues to save our centre a substantial amount of money.  Thanks to Gary Boyle, 
the Ottawa Centre has also recently created an Ottawa Centre Facebook page.
 Our Treasurer, Hans Brouwer, has had another busy year managing our 
Centre finances and will be providing updates as part of his report.   
 2010 was an important and busy year for me in my own life, as I became 
a first-time parent in April.  Our Past President Chuck O’Dale graciously stepped in 
to help out with a number of my duties, and I hereby extend my personal thanks to 
Chuck for his assistance.
 As President for these past two years, it has been my privilege to have 
worked with many of you who have given your time in support of Council, of our 
Centre, of our Society, and of astronomy itself.  I have thoroughly enjoyed serving 
the Centre in this role for the past two years, and I am grateful to all of you for your 
dedication. 
 I will continue to support the Centre to the utmost of my abilities in my new 
role as Past President, as we welcome in our new president and council.  

Thank you all, and clear skies.
Paul Harrison, President

News around the Ottawa Centre - President’s Report
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4. Take a break
“Wait a second!”, you might say.  “Planning?  Goal setting?  I thought 
astronomy was supposed to be fun, not work!”  Yes, yes, but lugging 
your scope and swatting bugs in the dark gets taxing after a while.  
And even the most pleasurable activity gets stale if you spend too 
much time at it.  So to help maintain your enthusiasm, take a short 
break from astronomy if you need to.  But not for too long.  Set a date 
when you’re going to get to it again, and if possible do yourself a favor 
and…

5. Get to dark sky
Because of a busy schedule, I do 90% of my observing from light-
polluted city skies.  But when I manage to set up under dark sky, I am 
awestruck by what I can see and how achingly beautiful many deep-
sky objects appear against a coal-black background.  If you regularly 
observe under clear dark sky, you are most fortunate.  But if you’re an 
urban observer, make an effort to escape the city and get to dark sky 
as often as possible.  It’s the difference between listening to a Mozart 
symphony on an old transistor radio versus a Bang and Olufsen sound 
system.  But dark sky or not, you can’t go wrong in astronomy if you…

6. Share with others
2009 is a special year: the International Year of Astronomy (IYA).  That 
means there will be many opportunities and public events at which you 
can share your knowledge with others.  Here in Canada, we have a goal 
to give 1 million people a “Galileo moment”: a look through a telescope 
for the first time.  And IYA organizers all over the world will hold “100 
Hours of Astronomy” from April 2-5 where astronomers will offers 
views of Saturn, the waxing Moon, and many other celestial wonders.  
Participate in IYA events if you can, and give someone a look through 
your telescope.  It’s a thrill they will remember their entire lives.

10 New Year’s Resolutions for Amateur Astronomers
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In the spirit of continuous improvement, and to help you get the most 
enjoyment out of your interest in astronomy, here are 10 astronomical 
new year’s resolutions for 2011.  Pick one or try them all.  But whatever 
you do, I wish you a new year filled with happiness, good health, and 
clear dark skies.

1. Use the tools and the sky you’ve got

Don’t wait for the perfect night, the perfect equipment, or the perfect 
frame of mind to go stargazing.  If you do, you’ll never get outside.  
Use the scope and the sky you’ve got and get out at least once a week.  
Life is short and there’s a lot to see up there.  And remember, you will 
get much more out of short bursts of stargazing if you…

2. Plan your observing sessions

Many beginners take the channel-surfing approach to stargazing, 
hopping from object to object until they run out of ideas.  This gets 
boring after a while.  On cloudy nights, or during the day, use a 
star map or astro-planning software to plan out your next observing 
session.   Make lists of things you want to see that are visible from 
your observing site.  Then work through your list methodically.  You 
will see more, make better use of your time, and you’ll get a sense of 
accomplishment.  Which brings me to the next resolution…

3. Set “astro goals”
What would you like to see this year?  Perhaps the elusive galaxy M74?  
Or the ghostly Helix Nebula?  Or all the Messier objects.  Whatever 
your goal, write it down, plan it out, and make it happen.  My goal 
is to see all the Caldwell objects visible from my latitude… and next 
year, see all the Caldwells from the southern hemisphere.  What’s your 
astronomy goal this year?

10 New Year’s Resolutions for Amateur Astronomers 
By Brian Ventrudo

News around the Ottawa Centre

Sanjeev Sivarulrasa receiving the AstroNotes Article of the Year award 
from AstroNotes Editor Debra Ceravolo. Photo courtesy Bill Wagstaff
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AWARDS
During the Ottawa Centre’s annual dinner on November 12, two special awards were 
given. Sanjeev Sivarulrasa was the recipient of both the Paul Commision Observer of 
the Year award and the AstroNotes Article of the Year award. 
Way to go Sanjeev, keep up the great work!

Public Outreach Events

Winter Solstice (Canada Science & Technology Museum)
Tues Dec 21, 7:30pm – 9:30pm
Indoor exhibits + Public stargazing
Indoor event will proceed even if the sky is cloudy.
Seeking six volunteers with telescopes for stargazing. Please contact Mike
Moghadam if you are interested in volunteering - moghadam@rogers.com

Tim Cole is planning to make a time-lapse movie of the total lunar eclipse 
on the morning of Dec 22nd. He will be at the Canada Science & Technology 
Museum on Wednesday, Dec 22, 1 am – 4 am.
If you would like to join him please contact 
Mike Moghadam -moghadam@rogers.com .
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News across the RASC

 The negative effects of light pollution on the night sky, plant, animal and 
human health as well as nighttime visibility are well known. For two decades, the Royal 
Astronomical Society of Canada (RASC) has been an active advocate for light pollution 
abatement (LPA) and for the use of responsible nighttime lighting.
 The International Dark-sky Association and illumination Engineering Society 
Model Lighting Ordinance (IDA/IES-MLO) has been under development for many 
years and we understand that the second draft of the MLO will be adopted by the 
IDA and promoted by the Illuminating Engineering Society of North America (IESNA). 
The RASC has submitted reviews on both the MLO draft documents of the but our 
concerns were not addressed nor were our recommendations included.
 The RASC endorses the use of zones for assessing the current lighting 
strategies that are used in cities and rural areas. We acknowledge that the Backlight 
- Up-light - Glare (BUG) system in the MLO is an interesting new initiative with some 
merit. However, this system seems to be designed for fixture manufacturers rather than 
for cities as an instrument to reduce light pollution. The Light Pollution Abatement 
Policy of the RASC recommends the minimum light necessary for a purpose, for 
only the time required and without direct up-light, glare and light trespass. Merely 
quantifying these contributors to light pollution in the MLO through the BUG initiative 
does not address this goal. Instead, the RASC prefers concrete steps towards guiding 
the reduction in light pollution.
 The format of the IDA/IES-MLO does not resemble Canadian Municipal 
bylaws, making it difficult to be interpreted and implemented by municipalities and 
integrated into their lighting policies. The Proposed MLO requires extensive changes for 
it to reflect the RASC LPA Policy.
 The RASC “Sample Light Pollution Abatement Bylaw” is based on existing 
Canadian bylaws and has been in existence for almost a decade. With respect to light 
pollution control it is more comprehensive than the MLO. Rather than endorsing the 
IDA/IES-MLO, the RASC is revising its existing sample bylaw to lead the current trends 
in Canadian Cities.
Due to our significant concerns regarding the goals and methods in the IDA/IES-
MLO, the RASC does not support nor encourage the use of the MLO in Canada. 
Furthermore, we will actively dispute attempts to adopt it in any form into municipal 
codes.
 We feel in its current draft, MLO V2 is discordant with our Light Pollution 
Abatement policy and practise, and as such, reject it as a viable document.

RASC Position Statement 
on the International Dark-sky Association / Illuminating Engineering Society

Model Lighting Ordinance
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 Once a month Kepler will execute a Ka-band downlink to the Deep 
Space Network (DSN) with locations in Spain, Australia, and the U.S.  At 
those times, the spacecraft will stop collecting data. From there the raw 
data will travel to the Missions Operations Centre in Boulder, Co.  The Data 
Management Center at the Space Telescope Science Institute (STsci) in 
Baltimore will archive the material. Finally the information will be sent to the 
Kepler Science Operations Center in California. Here it will be processed and 
analyzed to create calibrated light curves revealing a planet.
It is at this point in the process that the information will meet the public 
eye in newspapers, books, magazines, and on the internet. Some of us are 
wondering when the first news of an Earth-like transit will be.  According
to current estimates, the announcement should come during the latter half of 
2012 or sometime in 2013.
 If Kepler should come up with a null result, there will still be some 
significance to the scientific community and the public at large. We will know 
by then if Earth-like worlds are rare, at least in this part of our galaxy.  In 
some sense that too can present itself as a revelation. Whatever the outcome, 
the news of an Earth like planet will come to us as a shock.

The Search for Another Earth Begins

This image depicts the size of Kepler’s first five planet discoveries as compared 

with Jupiter and Earth (Image courtesy NASA/JPL-Caltech)
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The Search for Another Earth Begins

 As refined as the transit method may be, spotting an Earth-like 
planet crossing the face of its star will not come easy. A popular analogy 
would be like trying to detect a flea walking across a car’s headlights that is 
parked two miles down the road.
 Why do we need a planet-finder in space? If you stand outdoors 
and look at a star (solar system objects excluded) you’ll notice its twinkling 
appearance. Motions in our atmosphere are constantly bending light-rays in 
every direction. The scintillating effect is significant enough to degrade images 
in a telescope. In the vacuum of space this is not an issue.
 From ground-based instruments gas-giants should pose no problem.  
But detecting a feeble drop in light caused by the transit of a terrestrial 
planet requires the stillness of space.
 The brightness of stars would need to be monitored continuously.  
Observations on Earth would have to be on-line in many locations around the 
globe. You’ll need at least one scope on the night side of the planet.
 Also as we orbit the Sun, the available night sky continues to change.  
One section of the sky would require constant vigil all year round.  All these 
factors can turn out to be rather costly.
 Finally ground-based observatories will need to compete with bad 
weather and moonglow. While in space Kepler will be looking above the 
ecliptic to avoid any stray light from the Earth, Moon, and Sun.
 Astronomers had pre-selected the rich starfield in the Cygnus/Lyra 
region because of its wealth of stars similar to the Sun. In fact a region in the 
southern hemisphere was also considered but the sky in the northern half was 
better suited for observatories in that hemisphere.
 

An artists rendition of the Kepler spacecraft (Image courtesy NASA/JPL-Caltech)
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The Sky this Month - December 2010 / January 2011

Highlights in the December Skies
Planets in December 2010: 
* Jupiter sets near midnight
* Saturn rises after 1 am
* Venus in morning twilight
* Mars is difficult to see
* Mercury not observable mid-month

December 5 - New Moon
December 14 - Geminid Meteor Shower
December 21 - Winter Solstice- Longest night of the year.
December 21/22 - Total Lunar eclipse-Full Moon 
December 25 - Merry Christmas

Highlights in the January Skies 
Planets in January, 2011: 
* Jupiter sets 10 pm
* Saturn rises after 1 am
* Venus in morning twilight
* Mars not observable
* Mercury in morning twilight

January 3 - Earth at perihelion- closest to the Earth all year
January 4 - New Moon
January 8 - Venus at greatest elongation W
January 9- Mercury at greatest elongation W
January 19- Full Moon

Jupiter and moons by 
Gary Boyle
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Bill Wagstaff opened the November meeting with a video ‘Our Vanishing Night’ 
by RASC member Jennifer West. Species have evolved to be in tune with 
natural light rhythms. In addition to causing problems for astronomers, many 
animals are attracted to artificial lights or are influenced by them. Some local 
stores are now showing a dark sky light. Bill purchased one at Home Depot to 
replace his porch light.

Paul Comision started off the members’ observation reports with an image 
of NGC 7008.  This planetary, located in Cygnus, is visible in small scopes. 
He also showed VdB 1, a reflection nebula in Cassiopeia. Rob Alexander, new 
to astrophotography, showed an image of M42. Comet Hartley was a popular 
subject. Gordon Webster followed with his sketches of Comet 103P/Hartley 2 
and the lunar crater Gassendi, a walled plain with high central peaks. Wayne 
Ross showed an image of Comet Hartley with the Double Cluster.  Bob Olson 
began with Robert Gendler’s image of IC 1805 and then showed his own image 
of the heart of the nebula. He also showed IC 342, located in the galactic plane, 
east of Perseus. IC 410 is an emission nebula 12,000 light years away. One third 
of the stars in IC 1985 are quite young and have circumstellar disks. As an ode 
to Brian McCullough, he also showed a lunar mosaic. Two hours of work went 
into making a 12 second movie of comet Hartley. Paul Klauninger also showed 
images of Comet Hartley.  He included images from spaceweather.com that 
were taken on the recent spacecraft flyby that showed a very active 2 kilometre 
diameter nucleus.

Sanjeev Sivarulrasa presented the next instalment of his portable 
astrophotography talks.  He showed us how two add variety and versatility 
to astrophotography using images he had taken over the last 3 months under 
dark skies. There are many ways to add variety to your astrophotos. You can 
use different focal length lenses or combine a narrow band, such as hydrogen 
alpha, with the usual LRBG. You can change the chip size by cropping the 
image or producing a mosaic. Try to image under moonlit skies as well as 
moonless nights or producing guided vs. unguided images. A DSLR will give 
different results from a CCD camera. Whatever you do, keep your equipment 
portable and simple. Sanjeev showed us his setup. Except when he is at 
FLO, he uses his van as a warm room. Sanjeev illustrated his talk with many 
examples. He showed a mosaic of Comet and  the surrounding area. The 
images were taken with a DSLR camera and a 135 mm lens. A Milky Way

Ottawa Centre meeting report - November 5, 2010  
By Estelle Rother -Recorder
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 Let’s use the Sun as an example. Our star varies in luminosity that is 
equal to 1 part in 100,000 (1:100,000).  An Earth-size transit will diminish its 
light by 1 part in 12,000 (1:12,000).  Also not that most of a star’s variability 
will be in the ultra-violet. Kepler will be ‘looking’ in the optical part of the 
spectrum.
 Kepler will also determine the percentage of planets in or near the 
habitable zone or HZ. This is where water can remain in its liquid state on 
a planet. And if there is water, there may be biology. The sizes and shapes 
of planetary orbits will be plotted as well. Will they be elliptical, circular, or 
somewhere in between?
 Hopefully we will also find out the percentage of worlds in multiple 
star systems. Whether planets can survive the push and pull from more than 
one star.
 Even the properties of the stars themselves will be unraveled as well. 
These include internal dynamics that power their magnetic fields.
All the data that will be harvested by Kepler will be used to support future 
space missions such as the Space Interferometry Mission (SIM) and the 
Terrestrial Planet Finder (TPF). 
 Many of the 450 or so planets found thus far have been confirmed 
with the radial velocity method. To date this has been the preferred method 
from ground-based telescopes. This technique works well with close-in hot-
Jupiters, but loses its effectiveness as planets become smaller and farther away 
from their stars.
 The science of finding smaller worlds with orbits similar to ours 
requires a different strategy from a telescope in space. That is why planet 
hunters have chosen the transit method.
 Kepler will be doing the science for the duration of at least three 
and a half years and perhaps as long as six. Astronomers need at least three 
transits to confirm their discovery of an Earth-like world orbiting at about the 
same distance from its star as we do from the Sun (ie: one transit = plus/
minus 365 Earth days). This would give scientists a robust detection method. 
The transits should display the same change in brightness and cover the same 
amount of time. 
 Important criteria for a successful transit would require the 
planetary system to be nearly perfectly aligned with Earth. Nature has not 
given us a preferred alignment with the stars. This is all the more reason for 
Kepler to look at many stars.

The Search for Another Earth Begins
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 Several decades ago the notion of detecting alien worlds orbiting 
distant stars was regarded as fantasy. They were objects that were simply too 
small and elusive to record. The enormous distances between stars provided 
little opportunity to snare planets as well. It would have become a daunting 
task.
 But that was about to change in 1992. Two ‘pulsar’ planets were 
discovered orbiting the corpse of a star.  Three years later, astronomers found a 
‘hot’ Jupiter around the star 51 Pegasi. An exciting new field of astronomy was 
born; the search for extrasolar planets, or planets beyond our solar system.
 Recently our interest has been rejuvenated with the discovery of 
hundreds of planets orbiting their parent stars. According to a recent census, at 
least 450 planets were found in deep space. And the list continues to grow.
 Most of those worlds were found using the radial velocity method 
here on Earth. When a suspected planet orbits its star, its mass creates a 
gravitational tug on it. As the planet travels around the star, it pulls ever so 
slightly. The star’s spectral lines become blueshifted when the planet is closest 
to Earth and then redshifted as it swings onto the far side of the star.
 At this point there has been evidence for substantial numbers of three 
main categories of exoplanets. First there are the so-called ‘gas-giants’.   These 
are hot Jupiter-like planets orbiting very close to their stars.   Then there are 
the ‘ice-giants’ that are similar in composition to Uranus and Neptune. Finally 
there are hot and rocky ‘super-earths’ with masses several times larger than 
Earth. 
 At this point there has been evidence for substantial numbers of three 
main categories of exoplanets. First there are the so-called ‘gas-giants’.   These 
are hot Jupiter-like planets orbiting very close to their stars.   Then there are 
the ‘ice-giants’ that are similar in composition to Uranus and Neptune. Finally 
there are hot and rocky ‘super-earths’ with masses several times larger than 
Earth. 
 That is why NASA developed Discovery Mission #10, the Kepler 
Mission, named after 16th century mathematician and astrophysicist, Johannes 
Kepler. With a price tag of nearly 600-million dollars, the endeavor will explore 
the structure and diversity of planetary systems beyond our own. 
 To do this, Kepler will stare at a large inventory of stars similar to the 
Sun.  As many as 170,000 main –sequence stars have been selected. Variables 
and large massive ones will be crossed off the list.

The Search for Another Earth Begins 
By Richard Alexandrowich
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mosaic, created from images taken with a DSLR and a 24 mm lens, showed 
the galaxy as edge on. A DSLR with a 135 mm lens was used to photograph 
the gems in Sagittarius: M8, M20, M21, M22 and M28. We then saw a close 
view of the Lagoon Nebula to show the difference between detain and context. 
Using a CCD camera, hydrogen alpha and LRGB, Sanjeev photographed M33 
and M27 with its outer halo.  The Veil mosaic was made from 6 panels taken 
in hydrogen alpha with a 480 mm refractor and a CCD camera. The narrow 
band of hydrogen alpha diminished the number of stars in the image. Using an 
adapter, Sanjeev attached a 135 mm lens to a CCD camera and photographed 
the Gamma Cygni region.  And a Cygnus mosaic was created from 3 panels 
taken with a 135 mm lens and a DSLR camera.In his concluding remarks, 
Sanjeev compared astrophotography to fishing and music.  They all involve an 
amount of joy.

Joe Silverman showed how paying attention to detail can improve your 
observing experience. He got into astronomy in 1997. At Stellafane he had the 
opportunity to look through a variety of telescopes and ask a lot of questions. 
He looked through larger scopes but he particularly liked the view through a 
15 inch Obsession. He commented to the owner about being lucky to get such 
a good mirror. The reply was that other scopes also had excellent mirrors, 
the difference was that he paid attention to detail. When he purchased the 
scope he practiced collimating it in his back yard until he felt comfortable.  
He arrives at the observing site an hour early and uses a fan to ensure the 
scope is cooled down.  The scope was designed with the assumption it 
would be perfectly collimated and cooled down.  Otherwise, it is not being 
used to its full potential. He also advised to keep your night vision. You can 
see two magnitudes deeper if your eyes are dark adapted.  Be careful of 
instrumentation that is too bright. Rhodopsin decomposes in bright light and 
recomposes in low light. Although rods are not sensitive to red light, it still 
causes rhodopsin to decay, but at a slower rate. A poor observing experience 
is a cumulative effect of many little things. So put a fan in back to cool your 
scope. Joe found that using a large fan that spins slowly will decrease the 
cool down time by half. A warm mirror warms the air in front of it and the 
air rises. A thermal boundary layer forms, which is less dense than the air in 
the tube. You get diffraction as light passes from air to the boundary layer 
and this degrades the performance of the optical system. Joe made several 
improvements to his 8 inch dob. The addition of flocking paper stopped
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reflections. His mirror was also inserted the wrong way. So at installation, 
someone was not paying attention to detail. Another consideration is the 
quality and size of the secondary mirror. This will be the subject of a future 
talk.

Chuck O’Dale’s last duty as Past President is to chair the nominating 
committee for the election of officers for the upcoming election. He presented 
the list of candidates. Chuck also would like to set up a Facebook page for the 
Centre.

After a short break and the draw for door prizes, the meeting continued with 
Al Scott and the 10 minute astronomy news update.  Omega Centauri is a giant 
star cluster. A movie was created that predicted the life of the Omega Centauri 
cluster for the next 10,000 years based on the proper motion of its stars. Al’s 
next topic was about spaceballs, otherwise known as Buckyballs. The Spitzer 
Space Telescope has detected the infrared signature of these Buckyballs, soccer 
ball shaped molecule that consists of 60 carbon atoms. Many people believed 
that such large molecules could not exist in the harsh regions of outer space. It 
is now thought that large complex aromatic carbon molecules that are formed 
in space might contribute to life on Earth. These Buckyballs have been detected 
around stars and even in meteorites and when the Buckyballs form, they trap 
gas molecules inside themselves. Al has a personal interest in this discovery.  
In 1997 he published a paper where he predicted that Buckyballs would be 
formed when carbon dust collided in stars. Al also has a personal interest in 
diffuse aurora. These are not the bright curtains of light we usually see as the 
northern lights, but instead, it is a dim hard to see, background glow. Scientists 
think this is caused by electrons trapped in the Earth’s magnetic field that 
somehow get down to the atmosphere. New research suggests that very long 
frequency waves are responsible for scattering the electrons from high altitudes 
to the atmosphere.  A sound track sounds like birds chirping. You can build a 
detector to pick up these sounds. Mostly you will hear a 60 hertz hum but get 
away from power lines and you will hear the chirps.

Twenty years ago, searching for other earths was thought to be impossible. 
We now know that a diversity of solar systems exists and 450 exoplanets have 
been discovered.  Please see Richard Alexandrowich’s article in this issue for his 
presentation ‘Searching for Another Earth’.
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Rob Dick talked about the RASC and the mission statement, the vision 
statement and strategic objectives. It has existed for more than 100 years. 
Its vision is to inspire curiosity in all Canadians about the universe, to share 
scientific knowledge and to foster collaboration. Its mission encourages 
improved understanding of astronomy through outreach, education, 
research publications and partnerships. Strategic objectives include a center 
support program, a volunteer support program, improved response time for 
customer services, increased revenues, increased RASC membership and the 
development of a market and communications plan. Rob also would welcome 
suggestions for bylaw reform.

Mike Moghadam presented a public outreach update. On October 17 the 
Centre participated in Science Funfest which attracted over 6000 people. 
There were indoor and outdoor exhibits and for the first time there was a 
Starlab planetarium which was very popular. Mike thanked all the volunteers 
who participated. He then talked about successful outreach programs 
including an October Carp star party, a presentation by Brian McCullough 
at the Linden Lee community center and a presentation at the Oakpark 
retirement home. Several presentations were planned for November including 
St Gregory’s Catholic School, the Hazardous Materials Information Review 
Commission and the Pierre Elliot Trudeau elementary school. Mike is looking 
for six volunteers to participate in the Museum of Science and Technology’s 
winter solstice event on December 21. One or two volunteers with scopes 
are requested for the lunar eclipse event at the Museum on December 22, 
between 1 am and 4 am. Mike is looking for help with the Carp star parties 
and with school outreach. He now has a budget for outreach and would like 
someone to redesign the exhibits.

And finally a request from the librarian: many books have been borrowed 
for longer than several months. Please search the various black holes in you 
homes for any Centre library books and return them.

Thanks to Ann and Art Fraser for the after meeting refreshments.
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