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It was lovely...if you were in the right place!  Unfortunately, southern Ontario was not the right place.  Michael Watson 
traveled 950 kilometres from Toronto to Ottawa, Illinois to find clear skies, and produced the image on  the front cover 
of Orbit this month.  It is one of the most beautiful pictures of a lunar eclipse I’ve seen, and it captures perfectly the sort 
of view I’d expect through a wide field eyepiece or a good pair of binoculars.  A perfectly crisp red Moon, in a field of 
stars.  As soon as I saw it, I asked Michael if I could put it on the front of Orbit, and he agreed. 
 
Michael is a long time, and highly respected member of the RASC, and our paths have crossed from time to time.  He’s a 
very experienced eclipse chaser, and in 1979 we both observed a total solar eclipse in Gimli, Manitoba.  He flew in with 
the Toronto Centre, whereas I made my way there via train and rental car.   
 
I was also on the 1991 eclipse expedition he mounted to the Baja peninsula.  I was able to take along my Celestron C8, 
and despite the clouds, I had a good view of the entire eclipse.  I was also supposed to go on the 1984 trip to the Caroli-
nas for the hybrid eclipse, but the departure time was pushed forward by 24 hours, and it meant I would not be able to 
celebrate my first wedding anniversary.  I chose my bride over my hobby, a decision I’ve never regretted. 
 
So, this lunar eclipse was clouded out for those who stayed behind, but we have another few opportunities in the coming 
year and a half.  There’ll be one on the night of October 8th, where the moon will set shortly after totality.  There’s an-
other on April 4th, 2015, but the moon will set here after the partial phase has started, but before totality.  Finally, there’s 
one more on September 28th, 2015, and we are nicely positioned here to see the entire event.  The umbral portion of the 
eclipse will start shortly after 9pm on a Monday evening and end around 3.5 hours later.  After that, we have to wait until 
2019 to see lunar eclipse totality. 
 
So, in a few days, the second annual AstroCATS will be upon us.  This year brings a change of venue, from Sheridan 
College to Mohawk College.  For many people, it’s further to travel, but the organizers inform me that the facilities at 
Mohawk are markedly superior to those we had last year.   
 
Not only are there more vendors, bringing with them some spectacular equipment for you to dream about (or purchase!), 
some incredible speakers (although modesty does not permit me to include myself among them), but the number and 
value of the door prizes is quite astonishing.   
 
I’ll be there for the entire two days.  I’ll be helping out with the solar observing (being run by Lunt) and learning from a 
guy who runs possibly the most successful public outreach program in North America.  I’ll also be giving a talk at Sun-
day lunchtime at the same time that Kerry Ann Lecky Hepburn is talking in the main room (Rats...I’ve always really en-
joyed the talks she’s given).  I’m hoping that I can sneak away from by solar observing duties for long enough to attend 
the talk being given by Damian Peach, possible the worlds foremost planetary photographer...I’ve been a fan of his for a 
few years.  I’d also like to see what Dave Yates has to say on McGuyvering astronomy gear.  After the success I had last 
year putting together a dovetail plate using a table saw (at the suggestion of him and Gary Bennett), I’d love to know 
what else I can do with woodworking tools. 
 
In fact, there are so many good topics and talks being given, I’m almost hoping for cloudy skies.  Then again, how often 
will I get a chance to work with a guy like Stephen Ramsden and great equipment like that made by Lunt?  I have a 
Meade PST, which I purchased last year from the great guys at KW Telescope, and I really love it, but the Lunt equip-
ment is the best in the world for solar observing, and it never fails to elicit gasps when you first view the Sun through it. 
 
Drop by, and say “Hi!” 
 
 
See you next month, if not before! 

Issue Number 7, May, 2014 
Roger Hill, Editor 
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ISS and Dragon 
 

Every now and then I send out an email to the Astronomers list for the Hamilton Centre about upcoming events.  Often, 
they’re about how to find the International Space Station as it passes near us in the evening sky. 
 
Recently, we had a run of several nights where not only the ISS could be seen, but also the Dragon capsule made by 
SpaceX.  Launched on Friday, April 18th, with docking on Sunday, there were only a couple of evenings when Dragon 
could be seen.   
 
Acting on a report from Jamie Whitewood, a friend of mine,  that on Friday evening, Dragon was about 8 minutes be-
hind the ISS, I sent out an email about two opportunities on Saturday night to see the ISS, and, possibly, Dragon as well. 
 
I was able to catch the first pass at 20:43 EDT, at a local tavern where I was with Jamie, our respective better halves and 
my son.  We dutifully trouped outside and spotted the ISS right on time.  Using my Celestron 15x70 binoculars, I was 
able to see Dragon about a minute or so behind the ISS.  Still being fairly bright twilight, it was not possible to see it 
with the unaided eye.  There were a couple of other people outside the tavern who saw the ISS, too, and they were blown 
away by what they were looking at. 
 
Mark Kaye, at his observatory out Kingston way, also saw it. 
 
I was fully intending to go back out for the second pass about 90 minutes later, but didn’t. 
 
Wayne Herd did though.  He was near Parry Sound.  He reported that “I saw the ISS with the Dragon capsule right be-
hind it. Got a long exposure of the two together at 10:18:46 pm Saturday the 19th from Parry Sound.  They disappeared 
from view while the exposure was being taken.  Very cool.” 
 
I asked Wayne for a copy of the picture for Orbit and it can be found below.  The bright “star” is actually Jupiter. 
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The Power of the Sun's Engines 
 

By Dr. Ethan Siegel 
 

Here on Earth, the sun provides us with the vast majority of our energy, striking the top of the atmosphere with up to 
1,000 Watts of power per square meter, albeit highly dependent on the sunlight's angle-of-incidence. But remember that 
the sun is a whopping 150 million kilometers away, and sends an equal amount of radiation in all directions; the Earth-
facing direction is nothing special. Even considering sunspots, solar flares, and long-and-short term variations in solar 
irradiance, the sun's energy output is always constant to about one-part-in-1,000. All told, our parent star consistently 
outputs an estimated 4 × 1026 Watts of power; one second of the sun's emissions could power all the world's energy 
needs for over 700,000 years. 
 
That's a literally astronomical amount of energy, and it comes about thanks to the hugeness of the sun. With a radius of 
700,000 kilometers, it would take 109 Earths, lined up from end-to-end, just to go across the diameter of the sun once. 
Unlike our Earth, however, the sun is made up of around 70% hydrogen by mass, and it's the individual protons — or the 
nuclei of hydrogen atoms — that fuse together, eventually becoming helium-4 and releasing a tremendous amount of 
energy. All told, for every four protons that wind up becoming helium-4, a tiny bit of mass — just 0.7% of the original 
amount — gets converted into energy by E=mc2, and that's where the sun's power originates. 
 
You'd be correct in thinking that fusing ~4 × 1038 protons-per-second gives off a tremendous amount of energy, but re-
member that nuclear fusion occurs in a huge region of the sun: about the innermost quarter (in radius) is where 99% of it 
is actively taking place. So there might be 4 × 1026 Watts of power put out, but that's spread out over 2.2 × 1025 cubic 
meters, meaning the sun's energy output per-unit-volume is just 18 W / m3. Compare this to the average human being, 
whose basal metabolic rate is equivalent to around 100 Watts, yet takes up just 0.06 cubic meters of space. In other 
words, you emit 100 times as much energy-per-unit-volume as the sun! It's only because the sun is so large and mas-
sive that its power is so great. 
 
It's this slow process, releasing huge 
amounts of energy per reaction over an 
incredibly large volume, that has powered 
life on our world throughout its entire his-
tory. It may not appear so impressive if 
you look at just a tiny region, but — at 
least for our sun — that huge size really 
adds up! 
 
Image credit: composite of 25 images of the 

sun, showing solar outburst/activity over a 

365 day period; NASA / Solar Dynamics Ob-

servatory / Atmospheric Imaging Assembly / S. 

Wiessinger; post-processing by E. Siegel. 

  

At AstroCATS, don’t forget to catch  

Stephen Ramsden talking about The Sun, 

a "HOT" Topic sprinkled with some 

"Cool" Facts (Saturday, 11:45am). 

Stephen will speak about the current state 

of the Sun, the hobby, and the importance 

of science in our global  community. Our 

Sun is a dynamic ball of fire and Stephen 

will dazzle you with what it's been up to 

lately. Stephen will also be hosting free 

outdoor solar viewing for anyone inter-

ested.  Free solar glasses provided to all! 
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How to Align your Finderscope without Embarrassment by Michael Viset 
 
I admit to buying a cheap eBay Telescope, with an equally cheap finder scope.  I resolved the finder scope problem with the plywood 
Finder scope mount for cheap eBay telescopes and a $39 red dot rifle scope, also from eBay.  So now to align them.   
 

Problem 

The instructions that came with the telescope say to focus the telescope on a distant object in the daytime, then focus the finder scope 
on that.  I presume this is also how the “experts” do it? 
 
The problem is that like many of us I live in suburbia.  Without leaving my back yard, I have trouble finding a sufficiently distant ob-
ject,  A neighbour’s TV aerial was as distant as I could get without going out on the street.  I didn’t want to look like a dork.   
 
I’m no astrophysicist but something told me that there would be an error if you align the finder scope and the telescope on a nearby 
terrestrial object (that’s one on the land) vs. an almost infinite object, being the celestial body (that’s one in space).  My plywood 
finder scope mount brought the two even further apart, so the error would be accentuated.  But the point of making the rigid plywood 
mount with red dot was to allow greater ease and precision of alignment of the two, so I had to find a better way. I was determined to 
not to leave the anonymity of my backyard to do this alignment. 
 

Concept 

I came up with the idea to use “parallel alignment” rather than distant object alignment.  The experts probably have better terminology 
for this, and do it all the time, but this is a beginner’s guide.  The concept is to: 
1. Measure the orientation and distance between the main scope and finder scope  
2. Duplicate this on paper, marking which one is which.  This is the “target” paper  
3. Attach the target paper to a solid object (fence, car, house) a reasonable distance away, at the same approximate height as your 

telescope (You don’t have to leave your backyard so you don’t have to look like a dork).  
4. Focus the main telescope on the “Main” mark  
5. Adjust the finder scope to the “Finder” mark.   
6. If you have the initial measurements and angles right on pa-

per the alignment should be close to perfect for an object an 
infinite distance away  

 

Result 

I did the measurements with a ruler, and I would say they are 
within 1 cm, but not more accurate than that – try measuring it 
yourself!  actually put the target on the fence across the road, 
maybe 30m away, but my telescope never left the back yard, so 
my anonymity is still preserved. 
 
When I eventually did point it at something several kilometres 
away I was absolutely staggered as to how precise and steady the 
alignment was.  It was right on, even with the 4mm cheap eye-
piece that came with the telescope. 
 
This telescope is potentially to be used by school kids, and the 
mount was possibly to be removed for varnishing to make it look 
pretty.  My teacher friend and I hastily wrote the attached proce-
dure out and copied the alignment marks in case a student or col-
league had to realign the finder scope.   
 
The word “Main” is upside down and inside out so it appears 
right way up in the “main” scope.  
 
If you wanted to be really clever you could make a permanent 
one up for your scope from plywood or cardboard, and use single 
red and yellow leds  for your target so it can be done in the night. 
  
Project Cost: Almost zero 
Satisfaction: Priceless! 
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About The Guest Speakers 

 

 

Ron Brecher : Ron has mastered the "dark art" of image processing and 
has used just about every major type of digital camera and telescope de-
sign made. His masterpieces have been published in Astronomy Magazine, 
SkyNews, JRASC, the RASC Bulletin. His works have won numerous as-
trophotography competitions for deep sky and solar images. He is a fre-
quent lecturer on image processing and automation at star parties and con-
ferences. 
 
 
 

Gary Colwell : The "singing astronomer". Gary is the current Presi-
dent of RASC Hamilton Centre and a lifelong astronomer and astro-
photographer. His other passion is performing in the Toronto Men-
delssohn Choir. But if anyone doubts his love for astronomy, ask 
him to tell you about his observatory at his cottage which was built 

long before the cottage broke ground! 

 
 
 

Terence Dickinson : Editor of SkyNews Magazine 
Terence Dickinson has been editor of SkyNews since the maga-
zine’s first issue in 1995. He has been involved in astronomy full-
time since 1967 as a writer, an editor, a teacher and a broadcaster. 
He is Canada’s leading author of astronomy books for both adults 
and children. Notable among his 14 books is NightWatch, one of the 
best-selling stargazing books in the world. His popular articles on 
astronomy have appeared in dozens of magazines, from Reader’s 
Digest to Popular Mechanics. Asteroid 5272 Dickinson is named 
after him. In 1995, he was appointed by the Governor General as a 
Member of the Order of Canada.  
 

 

Kerry-Ann Lecky Hepburn : Kerry-Ann's interest in astronomy 
started from a fairly young age. After getting her first telescope at 
the age of 11 and then her first serious film camera as a teenager she 
began to think of the possibilities of astrophotography. Over the 
course of more than 15 years she dabbled in it but it wasn’t until the 
beginning of 2007 that she started to make some huge leaps in the 
hobby. Her work has won awards and has been featured in calen-
dars, magazines, books and online publications such as Sky News 
POW and NASA APOD. While enjoying this intensive hobby, Kerry
-Ann lives in Grimsby with her husband and two little girls. To see 
her astrophotos visit www.weatherandsky.com  
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Roger Hill : Currently editor of Orbit, he shamelessly stole all this mate-
rial from the AstroCATS website.  He then re-arranged it so that for once 
he could appear on the same page as Damian Peach.  Being the insecure 
fellow that he is, he then changed the text here just so he could find out 
if anyone actually reads this stuff or if he’s wasting his time.  Not that it 
matters...what else does he have to do? 
 

 

Ed Jones : Ed Jones is a "semi-retired" Optician having worked 26 years 
at U.S. Precision Lens in Cincinnati doing prototyping and R&D and he 
holds several patents in optics.  Ed is a long time telescope maker and is 
a regular contributor to popular astronomy magazines. His latest article 
appears in the March issue of  Sky&Telescope (his 9th S&T article).  Ed 
enjoys coming up with new telescope designs and building them. He is 
also a regular attendee and guest speaker at the annual Stellafane Tele-
scope Makers conference. 
 

 

Glenn Kukkola : "Man of the cloth by day", man of the heavens by 
night. Glenn is an undisputed authority on the subject of "how to choose 
the best telescope". He is exceptionably knowledgeable about instrument 
optics and has an uncanny ability to convey important facts that are eas-
ily understood by people who are new to astronomy. 
 
Glenn is a frequent "equipment review" contributor and his opinions are 
well respected. 
 

 

 
 
 

Damian Peah : Damian's fascination with the Planets began at an early 
age but it wasn't until the late 1990's that he acquired the equipment that 
would turn his dream into reality. Namely, a 30cm Meade SCT and 
SBIG ST-5c CCD camera. Damian is now an accomplished astrophoto-
grapher who is also a multi-time winner of the coveted "Photographer of 
the Year" award. This is an International Contest run by The Royal Ob-
servatory, Greenwich (home of Greenwich Mean Time) and Sky at 
Night Magazine. Damian will dazzle you with a show of amazing na-
tures most marvelous masterpieces as seen from Earth.  
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Robert Naeye : Editor in Chief of Sky & Telescope magazine. Bob worked as a 
researcher/reporter at Discover Magazine from 1992 to 1995, and as an associate 
then senior editor at Astronomy magazine from 1995 to 2000. He served as editor 
in chief of Mercury magazine from 2000 to 2003. Bob is now in his "3rd stint" at 
S&T. Bob has authored two books and contributed to two others. His 1997 book 
"Through the Eyes of Hubble : The Birth, Life, and Violent Death of Stars" was 
published by Kalmbach. His 2000 book "Signals from Space: The Chandra X-ray 
Observatory" was co-published by Turnstone and the Harvard-Smithsonian Center 
for Astrophysics. He helped write two chapters for the recent book Star Wars: 
Where Science Meets Imagination, co-published by National Geographic and the 
Boston Museum of Science. And he contributed a chapter to a recent book celebrat-
ing NASA’s 50th Anniversary, published by Faircount.  
 

 

Wally Pacholka : Born in 1949 in Montreal, Wally Pacholka has been an avid 
amateur astronomer and astrophotographer since joining the Royal Astronomical 
Society of Canada in 1963. He is now a member of Orange County Astronomers in 
Southern California.  Pacholka specializes in landscape astrophotography of Amer-
ica`s National Parks and great natural landmarks. His celestial photography earned 
him TIME Magazine`s "Picture of Year" honors for his image of Comet Hale-Bopp 
in 1997. When Mars made it`s closest approach to Earth in history in 2003, he 
earned a second TIME Magazine "Picture of Year" award for his photograph of that 
event. He followed that honor with a LIFE Magazine "Picture of Year" for another 

Mars photograph that same year. LIFE Magazine`s 2007 issue of "America the Beautiful" includes one of Pa-
cholka`s signature images. Over the years his scenic astro-landscape images have graced the pages of many 
other international publications including National Geographic, Newsweek, Encyclopedia Britannia. NASA 
selected more than 25 of his images for their record of celestial events.  With many friends around the world as 
a result of his astrophotography, Pacholka appreciates the great opportunities astronomy offers in promoting 
peace and friendship among the peoples of the world.  

 

Malcolm Park : Malcolm is the president of the NYAA and Starfest coordinator. 
Recently retired from banking, Malcolm pursues his passions for astronomy and 
astrophotography from his home in Prince Edward County, Ontario. Malcolm's 
images have been published in various publications such as the Toronto Star news-
paper, SkyNews and Astronomy magazines, and online websites like Space-
weather.com and the Weathernetwork.com, including 4 NASA APOD's.   
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Stephen Ramsden : Stephen is a retired Air Traffic Controller who in 2008 
founded and continues to direct a completely grassroots effort- The Charlie 
Bates Solar Astronomy Project-which, without Government, Corporate or Uni-
versity support, has become the highest volume hands-on astronomy nonprofit 
in the world operating in 17 countries and headquartered in Atlanta, 
GA.   Stephen and his members personally share the Sun, at the eyepiece, with 
over 250,000 people yearly through state of the art narrowband solar viewing 
equipment.   
 
 
Chris Vaughan : Chris Vaughan (aka “Astrogeoguy”) is an exploration geo-
physicist by day and a lifelong amateur astronomer by night. He is long time 
member of the Planetary Society, an active member of the RASC Toronto Cen-
tre, and part of the team operating the David Dunlap Observatory. For many 
years, he has organized and held public star parties for schools and presented 
on astronomy, space, and earth science in classrooms. He is a regular presenter 
at the DDO and the RASCTC meetings. For more than two years, he has been 
distributing a weekly astronomy newsletter for non-experts called Skylights. 
You can find them archived at www.Astrogeoguy.Tumblr.com    
 
 
 
Dave Yates : We're pretty sure that Dave was the inspiration for the TV Show 
"MacGyver". Everything Dave owns has been "pimped" in some way or an-
other. If you are an astronomer, Dave is one person you'll want to have as a 
friend. His inventions have turned meager, budget gear and turn high-end mas-
terpieces. His "MacGyver" talents include metal work and electronics. He is 
also a former AutoCAD designer. We are convinced that he enjoys hypertuning 
more than astronomy itself! 
 
 
 
 
 
Paul Mortfield : Paul Mortfield is an astronomer and computer scientist who 
has returned to Canada after nearly 20 years in California. While there, he was 
involved in creating innovative education and public outreach activities with 
Stanford University's Solar Observatories Group, and their involvement in 
NASA's SOHO Solar spacecraft. He continues collaborations with NASA sci-
entists on a variety of projects and is a member of NASA's Education Products 
Review team.  
He is also a regular television commentator on astronomy, having appeared on 

CBS-5 in San Francisco, CNN, the Discovery Channel and most notably, as the regular host of NASA-TV's 
educational broadcasts on solar astronomy. A passionate astro-photographer, Paul's photographs have ap-
peared in magazines, calendars, and NASA educational materials. There are on display in galleries and science 
centers in North America and Europe. He has also created software to guide telescopes in photographing fast 
moving comets. To date, Paul has discovered 3 asteroids.  
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  What you missed last month—The April, 2014 meeting: 
 

You might think that a talk entitled Enumerating Kuiper Belt Objects via Serendipitous Stellar Occultation's would be a 
talk so dull and dreary that it would better given to a group of terminal insomniacs.  Well, you couldn’t be further from 
the truth.  Ted Rudyk offered a talk that was very interesting.  He stepped us through the problems and the possible reso-
lutions of trying to determine the size, number, and distribution of trans-Neptunian objects.   
 
And just when you thought that we’d just about gleaned all we could from observing starlight!   
 
Gary Bennett also requested volunteers for AstroCATS—and we still need some!!! 
 
Afterwards, there was the usual gastronomy at the Royal Coachman: great wings, excellent fish and chips, and if you 
like a good curry then the Curry and Chips is not to be missed! 
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 Mizzi’s Quizzis—Number 4 by Ed Mizzi (culled from the Grade 9 Science Curriculum) 
 
1.  What is the name of the (large) device developed by a Canadian company with help from the federal gov-

ernment and used both in the Shuttle program and the ISS program. 
      A) Canadian Arm  B) CanadaArm C) Canadarm  D) Tim Horton Arm 
 
 2.  When an object is moving closer to us, it appears red-shifted in colour. When an object is moving away 

from us, it appears blue-shifted in colour.  
     A) True  B) False 
 
 3. By mass, what makes up the largest component of a star?  
      A) Helium    B) Argon C) Hydrogen   D) Iron 
 
 4. Select any of the following that are part of the Electromagnetic Spectrum. 
      A) Gamma Rays B) String Rays    C) Ultraviolet Light D) Infrared Light 

E) Hypnotic Light F) Visible Light   G) Radio Waves H) Microwaves 
 
 5. The part of the star that we see is called the? 
      A) exosphere B) photosphere       C) atmosphere      D) chromosphere 
 
 6. Nuclear Fusion occurs during the Protostar phase in a star's life. 
       A) True  B) False 
 
 7. Distant galaxies are all moving away from us at high speeds proportional to their? 

A) Sizes      B) Number of stars        C) Distances D) Diameters 
 
 8. Planets revolve around the Sun in the same direction (counter-clockwise when viewed from the 
 top, or north, of the solar system). 
 A) True  B) False 
 
 9. The sun comprises, approximately, what percent of the total mass of the solar system. 
 A) 90%      B) 95%    C) 85% D) 99.8% 
 
10. Sunspots are ___________ regions on the surface of the Sun. 
 A) hotter       B) cooler      C) deeper      D) polkadot 
 

  
 
 
 
Answers for Mizzi’s Quizzi Number 3: 
1. A. azimuth  
2. B. altitude  
3. D. Planet  
4. B. Celestial sphere 
5. C.   Jupiter 
6. B.   Near the centre of the Main Sequence 
7. C.   Big and cold 
8. A.   Nebula 
9. B.   An eclipse 
10. B.   Balloon expanding 
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