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2004 CAA Calendar - Summary 

9/11/04 Sat 
dusk 

CAA Observatory Open 
House – Letha House 

9/13/04  Mon 
7:30 p.m. 

CAA General Membership 
Meeting – RRNC 

9/27/04  Mon 
7:30 p.m. 

CAA Board Meeting – 
Starbucks 

10/9/04 Sat 
dusk 

CAA Observatory Open 
House – Letha House 

10/11/04  Mon 
7:30 p.m. 

CAA General Membership 
Meeting – RRNC 

10/16/04 Sat 
7 p.m. 

CAA Presentation “A 
Night With The Stars” and 
Star Party – Letha House 

10/25/04  Mon 
7:30 p.m. 

CAA Board Meeting – 
Starbucks 

11/8/04  Mon 
7:30 p.m. 

CAA General Membership 
Meeting – RRNC 

11/13/04 Sat 
dusk 

CAA Observatory Open 
House – Letha House 

11/29/04  Mon 
7:30 p.m. 

CAA Board Meeting – 
Starbucks 

12/11/04 Sat 
dusk 

CAA Observatory Open 
House – Letha House 

12/13/04 Mon CAA Christmas Party – 
Location TBD 

 No Board Meeting in 
December 

2004 CAA Calendar - Detail 

Saturday, September 11 
CAA Observatory Open House at 

Letha House park at dusk. 

Monday, September 13 
CAA General Membership Meet-

ing at 7:30 p.m. in the Cleveland 
Metroparks Rocky River Nature Cen-
ter.  Jay Reynolds, Planetarium Direc-

tor of the Walter R. Schuele Planetar-
ium and CAA member, will be our 
speaker this month.  Jay will present a 
“Mars Rover” update. 

Monday, September 27 
CAA Board Meeting at 7:30 p.m. 

at Starbucks Coffee Co.  Starbucks is 
located at 24950 Lorain Road, just 
west of Columbia Road in North Olm-
sted. 

Saturday, October 9 
CAA Observatory Open House at 

Letha House park at dusk. 

Monday, October 11 
CAA General Membership Meet-

ing at 7:30 p.m. in the Cleveland 
Metroparks Rocky River Nature Cen-
ter.  Clyde Simpson, The Cleveland 
Museum of Natural History’s Obser-
vatory Coordinator and CAA member, 
will be our speaker this month.  Clyde 
will present “Astronomy at the Cleve-
land Museum of Natural History”.  He 
will also update us on other activities 
that are ongoing at the museum. 

Saturday, October 16 
CAA presentation and star party 

at 7:00 p.m. at the Letha House Warm 
Up Room and CAA Observatory.  
CAA member Steve Spears will pre-
sent “A Night With The Stars”.  Please 
bring your telescopes for the public 

star party that will follow the presenta-
tion. 

CAA members that are planning 
on attending this event please call the 
Medina County Park District office at 
330-722-9364 to register. 

Monday, October 25 
CAA Board Meeting at 7:30 p.m. 

at Starbucks Coffee Co.  Starbucks is 
located at 24950 Lorain Road, just 
west of Columbia Road in North Olm-
sted. 

Monday, November 8 
CAA General Membership Meet-

ing at 7:30 p.m. in the Cleveland 
Metroparks Rocky River Nature Cen-
ter.  Program to be announced. 

Saturday, November 13 
CAA Observatory Open House at 

Letha House park at dusk. 

Monday, November 29 
CAA Board Meeting at 7:30 p.m. 

at Starbucks Coffee Co.  Starbucks is 
located at 24950 Lorain Road, just 
west of Columbia Road in North Olm-
sted.  

Sky Events for August 2004 

Tuesday, August 31 
Venus passes 1.9° south of Sat-

urn, 9 p.m. EDT. 
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Sky Events for September 2004 

Friday, September 10 
Mercury passes 0.06° south of 

Regulus, 1 a.m. EDT. 
The Moon passes 7° north of Ve-

nus, noon EDT. 

Saturday, September 11 
Saturn passes 7° south of Pollux, 

midnight EDT. 

Sunday, September 12 
The Moon passes 4° north of 

Mercury, 9 p.m. EDT. 

Monday, September 13 
Asteroid Vesta is at opposition, 3 

a.m. EDT. 

Wednesday, September 15 
Mars is in conjunction with the 

Sun, 9 a.m. EDT. 

Tuesday, September 21 
Jupiter is in conjunction with the 

Sun, 8 p.m. EDT. 

Friday, September 24 
The Moon passes 5° south of 

Neptune, 11 a.m. EDT. 

Saturday, September 25 
The Moon passes 4° south of 

Uranus, 11 p.m. EDT. 

Wednesday, September 29 
Asteroid Toutatis passes close to 

Earth, 10 a.m. EDT. 

Sky Events for October 2004 

Sunday, October 3 
Venus passes 0.2° south of 

Regulus, noon EDT. 

Tuesday, October 5 
Mercury is in superior conjunc-

tion, 3 p.m. EDT. 

Thursday, October 7 
The Moon passes 5° north of Sat-

urn, 6 a.m. EDT. 

Sunday, October 10 
The Moon passes 4° north of Ve-

nus, 3 p.m. EDT. 

Club News / Stories 

Treasurer’s Report        
August 2004 

Beginning Petty Cash $62.24 
Beginning Bank Balance $3,816.95 

Starting Assets(Flashers,T-Shirts) $45.56 
Total Beginning Assets $3,924.75 

  
Income  

Coffee Donations $16.40 
Dues Membership $70.00 

Sales (Handbook, Flashers, Shirts) $4.97 
Bank Interest $1.61 

Total Income $92.98 
  
Expenses  

CAA Newsletter $69.83 
Refreshments $15.00 

Total Expenses $84.83 
  

Total Income - Expenses $8.15 
  

Ending Petty Cash $78.64 
Ending Bank Balance $3,374.23 

Ending Assets (Flashers,T-Shirts) $480.03 
Total Ending Assets $3,932.90 

Observatory Fund Balance (liability) -$200.00 
 
Ted Sauppé , Treasurer 

Secretary’s Report         
August 2004 

General Membership Meeting 
Minutes 

8/9/2004 7:30 p.m. at RRNC 
1. I motioned to accept the general 

membership meeting minutes as 
published in The Observer.  Ray 
Love seconded.  The motion 
passes unanimously. 

2. Treasurer’s report:  $3,816.95 
ending bank balance; 5 CAA T-
Shirts left (3 LG, 2 M); 2005 
RASC handbooks have been or-
dered. 

3. 8/14 – CAA Observatory open 
house. 

4. 8/14 – MVAS OTAA 
5. September speaker is Jay Rey-

nolds on “Mars Rover Update”  
6. October speaker is Clyde Simpson 

on “Astronomy at CMNH”  
7. November speaker is open. 
8. 10/16 – Letha House public pro-

gram.  Steve Spears has volun-
teered to give this talk.  Thanks 
Steve. 

9. Art Nenadal informed us that ap-
proximately 3,600 people at-
tended the Blue Moon event on 
7/31. 

10. As discussed at the last board 
meeting, Ted Sauppé motioned to 
adopt a 2-Tier membership dues 
system.  The 1st Tier keeps dues at 
their current levels for members 
electing to get The Observer from 
our club’s web site.  The 2nd Tier 
adds $15 to the current dues for 
members who still want a paper 
copy of The Observer mailed to 
them.  Barb Hubal seconded.  A 
good discussion followed discuss-
ing the pros (save money, use  
money saved for convention 
speakers, observatory improve-
ments, other CAA projects) and 
the cons (mailed newsletter is a 
membership benefit, we are a 
nonprofit organization, why pe-
nalize members who want a paper 
copy).  The membership voted on 
the motion and it passed with a 
vote of 35 for and 7 against.  The 
new 2-Tier membership dues sys-
tem will take effect with 2005 
memberships. 

11. Barb Hubal gave a talk on the 
“Venus Tra nsit”.  
 

Board Meeting Minutes 
8/30/04 7:30 p.m. at Starbucks 

1. In attendance:  Jeff Lewis, Ray 
Love, Lynn Laux, Carl Kelley, 
Lon Dittrick, Les Kee, Albert 
Matyas, Ken Hubal, Ted Sauppé 
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2. Treasurer’s report:  Bank balance 
is $3,444.06.  2005 Observer’s 
Handbooks are on order. 

3. September speaker is Jay Rey-
nolds on “Mars Rover Update”  

4. October speaker is Clyde Simpson 
on “Astronomy at the CMNH”  

5. November speaker is open 
6. 9/18 is BRAS OTAA 
7. 10/16 Letha House public pro-

gram “A Night With The Stars”.  
Steve Spears has volunteered to 
do this talk. 

8. Xmas Party will be at LENSC 
again this year. 

9. Chuck Reinhart, Bob Wiersma, 
and Carl Kelley will complete in-
stallation of the solar telescope 
this month at the observatory. 

10. Since the newsletter will be avail-
able to anyone who visits our web 
site, I will not publish the CAA 
membership list in the newsletter 
in order to maintain privacy (usu-
ally in the February newsletter).  
Instead, members can email me (I 
will verify the email address) re-
questing an electronic copy, or 
they can pick up a paper copy at 
any general membership meeting. 

11. Brunswick Astronomy Club:   
They are currently not a formal 
club (no officers, etc.) and instead 
of forming a formal club with of-
ficers (Pres, VP, etc.) Ray Love 
brought up the subject of Bruns-
wick Astronomy Club members 
joining the CAA.  The main con-
cern is doing the star parties that 
the Brunswick club is doing in 
addition to what the CAA is cur-
rently doing.  Al Matyas motioned 
that members of the Brunswick 
Astronomy Club attend one of our 
board meetings to discuss joining 
the CAA.  Ray Love seconded.  
The motion passed unanimously. 

12. Al to get the nominating commit-
tee together within the next few 
weeks to get a slate of candidates 
together for the November elec-
tions. 
 
Jeff Lewis, Secretary 

CAA Loaner Telescopes 
Club-Owned Telescope Availability 

Telescope Description, including mount, eye 
pieces, etc. 
Member Loaned To Loan Date Due Date 
 
6” f/8 German equatorial reflector with eye-
pieces 
Mike Madigan May 2004  
 
6” blue tube Dobsonian reflector with 30mm 
and 20mm Series 500 Plossl eyepieces 
C.J. Campbell May 2004  

CAA Christmas Party To 
Be Held At LENSC 

The Annual CAA Christmas Party 
will once again be held at the Lake 
Erie Nature and Science Center in the 
Huntington Reservation of the Cleve-
land Metroparks.  The Lake Erie Na-
ture and Science Center is located at 
28728 Wolf Road in Bay Village.  
Details to follow. 

New 2-Tier Membership 
Dues Structure Will Take 
Effect Starting With 2005 
Memberships 

A motion to institute a 2-Tier 
membership dues structure was passed 
at the August membership meeting.  
The 1st Tier keeps dues at their current 
levels for members electing to get The 
Observer from our club’s web site.  
The 2nd Tier adds $15 to the current 
dues for members who still want a 
paper copy of The Observer mailed to 
them. 

It's CAA membership dues 
time again 

It's that time of year again.  Your 
membership expires at the end of this 
year.  So before you blow your budget 
on Christmas shopping, please drag 
out your old checkbook and renew 
your membership with us.  The board 
has held membership dues at their 
current levels for 2005 for members 
electing to download The Observer 
from our club’s web site.  If you still 
want to receive a copy of The Ob-
server mailed to you, your dues will go 
up by $15.  Dues should be paid by 
November 1 of each year. 

Remember that we offer you the 
exceptional opportunity to renew 
existing magazine subscriptions to 
Astronomy and Sky & Telescope at a 

tronomy and Sky & Telescope at a 
good discount.  Your new subscription 
will be tagged onto the end of your 
current subscription.  If you don’t pay 
by November 1, 2004, we can’t gua r-
antee uninterrupted service for your 
magazine subscriptions. 

You can also purchase one of the 
best observing handbooks printed, The 
Observer's Handbook by The Royal 
Astronomical Society of Canada, at a 
good discount as well. 

Also included with your club 
membership is a 10% discount on 
books and products from the Sky Pub-
lishing Catalog or S&T's Online Store. 
To receive the 10% discount,  identify 
yourself as a club subscriber and pro-
vide the name of our club. Sky Pub-
lishing will verify our participation in 
the Plan. 

So please fill out the attached 
“ 2005 CAA Membership Dues & Sub-
scription Order Form”, and either 
bring it with you to one of our upcom-
ing general membership meetings, or 
mail it to our P.O. Box, which is on 
the form. 

November Elections 
This November all offices will be 

filled through elections at our Novem-
ber general membership meeting.  
Each position has a term of 2 years. 

The following officer’s terms end 
December 31, 2004:  
1. President:  Albert Matyas 
2. Vice President:  Ken Hubal 
3. Treasurer:  Ted Sauppé 
4. Secretary:  Jeff Lewis 
5. Member At Large:  Lynn Laux 
6. Member At Large:  Ray Love 
7. Member At Large:  Lon Dittrick 

Thanks to all who have volun-
teered to run for offices this Novem-
ber. 

Newly elected officers’ terms will 
begin January 1, 2005, and end De-
cember 31, 2006. 

Anyone who is interested in 
volunteering and running for any of 
these positions please let one of our 
current officers know.  We would 
like to see more names on the ballot, 
so please consider stepping up to the 
plate and running for one of these 
positions.  Any member in good 
standing who has been a member of 
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the club for at least two years is eli-
gible. 

Asteroid Occultation Sa-
fari!!                                   
by Lon Dittrick 

Anyone interested in observing 
the occultation of the 7.2 magnitude 
star, HIP 1642 A (in Andromeda) by 
the 76 km diameter asteroid (914) 
Palisana early on September 12th 
please let me know. The path is pro-
jected across northern Ohio. First goal 
is to observe the event; second, to get 
an accurate timing; third, if there is 
interest, to coordinate several sites 
north to south along the path. I am 
hoping to do this visually, but if any-
one is set up for video it would be an 
interesting event to tape. The Letha 
House site looks like it might be a 
good southern location...I may observe 
from my property in Columbia Station. 
If interested e-mail me at 
ldittrick@mfire.com or give me a call 
at 236-6239.  Check out the URL: 
http://www.asteroidoccultation.com/20
04_09/0912_914_1908.htm for more 
information. 

Looking Up                         
by Charles H. Grace 

RESOLVING POWER OF 
TELESCOPES 

Let’s say we want to look at a b i-
nary star, which is a pair that revolves 
around a common center of mass un-
der the influence of their mutual gravi-
tational attraction.   Gamma Centauri, 
Capella and Sirius are examples.  
About 57% of nearby stars have at 
least one companion star. 

To observe, we go to a low-
pollution site such as Letha Park in 
Medina and set up our telescope.  We 
need enough aperture to see both stars.  
The principle star is easy, being the 
brighter, but the companion may be a 
white dwarf that is only one one-
thousandth as luminous, and very blue. 

Studies of how binary stars orbit 
around each other are the only direct 
means of learning their masses.  Dou-
ble stars and their companions trace a 
corkscrew path against the sky.  Some-
times the two are in line with the earth, 
and it is difficult to separate their im-
ages. 

We might see two objects as a 
single one if they are too close for the 

telescope to separate.  Good resolution 
is crucial for studying binaries.  Reso-
lution or resolving power is the fine-

ness of detail that can be distinguished 
in an image. 

How is resolution measured quan-
titatively?  As an angle.  It is the 
smallest angle that two objects can be 
apart without appearing to be a single 
elongated image. 

What limits resolution?  (a) at-
mosphere and (b) diffraction. 

What is diffraction?  The ten-
dency of waves to bend around cor-
ners.  Light, water and sound waves all 
diffract at the edge of an obstacle. 

How does diffraction affect tele-
scopes?  When a parallel beam of light 
enters the aperture, diffraction spreads 
the light slightly, making it impossible 
to focus the beam to a sharp point 
even if the mirror is perfect. 

What is an airy disk?  A point 
light source such as star appears in a 
telescope as a disk with some dim cir-
cles around it.  The image is named 
after George Airy, who calculated its 
diameter in 1834.  Diffraction at a 
circular aperture makes a point source 
of light look like an Airy disk. 

How does aperture size affect 
resolution?  If two point sources are 
close enough together, their Airy disks 
may partially overlap, and the angle 

between them is the resolution 
limit.  Resolution is inversely 
proportional to the diameter 
of the telescope.  Practical 
limitations on the size of tele-
scopes prevent improving 
resolution beyond a certain 
point. 

Is resolution color-
conscious?  Blue light doesn’t 
bend as much as red light at 
obstructions.  The resolution 
limit due to diffraction is di-
rectly proportional to the 
wavelength.  It is the same in 
music, where bass notes can 
be heard in neighboring 
rooms much better than high-
pitched notes can. 

How much effect does 
color have?  With a 1-meter 
telescope under very good 
viewing conditions, blue light 
of wavelength 0.4 microme-

ters has excellent resolution, of only 
0.1 arc second.  With the same diame-
ter of telescope, infrared light with a 
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wavelength of 10 micrometers has 2.5 
arc seconds resolution. 

How do you compute the diffrac-
tion limit on resolution?  About a hun-
dred years ago British physicist Lord 
Rayleigh calculated that the resolution 
limit is 252,000 L/A arc seconds, 
where L is wavelength and A is the 
aperture (both in meters).   For visible 
light, this is about 0.13/A arc seconds. 

How troublesome is the limit?   
With a 4.5-inch telescope, a double 
star cannot be resolved if the separa-
tion is less than 1 arc second.  With 
the 36-inch Lick refractor the mini-
mum resolvable separation due to dif-
fraction is 0.13 arc second. 

Does the human eye have good 
resolution?  Rayleigh’s fo rmula says 
the resolution of the eye, based on its 
dimensions, is about 20 arc seconds, 
but the least separation the unaided 
eye can actually resolve is much 
worse.  A person with good eyesight 
can barely separate the stars of Epsilon 
Lyrae, which are 207 arc seconds 
apart.  The discrepancy is due to the 
coarse structure of the retina. 

This article was about diffraction.  
Next month we’ll describe the terrible 
effects of atmosphere on resolution. 

Space Stuff – Simple As-
tronomy                             
by Matt Franduto 

Sometimes, I think we can be-
come astronomical snobs.  We’re a l-
ways in search of the faint fuzzies or 
the deepest galaxies.  Skip the moon, 
we can marvel at the rings of Saturn or 
the great red spot on Jupiter.  The 
planets are ok, but we can look at doz-
ens of star clusters such as M13, M4, 
and the like.  Too easy and boring, 
we’ll set up our CCD imagers on our 
telescopes, take who knows how many 
long term exposures, and process them 
for hours on our computers to come up 
with galaxies and nebulae only our 
imaginations can fathom. 

While I don’t mean to complain 
about this (after all it is a wonderful 
hobby and really allows amazing 
views of  space), I wonder if, some-
times, we need to look up at the sky as 
the ancients did.  This thought oc-
curred to me as we were sitting around 

a campfire last month.  It was an 
amazingly clear night – for this area – 
with few clouds and an uncharacteris-
tically low amount of light pollution. 

I had taken a few pictures during 
the evening of our gathering, snapping 
photos of the guitar players, the fire, 
and the friends gathered with us.  It 
struck me that I could easily not only 
look up but turn the camera skyward 
and get some pretty decent shots of the 
constellations and the sky in general. 

In a few short MINUTES, I’d go t-
ten pictures of Cygnus, Lyra, Sagitta-
rius, Scorpius, and the southern sky.  
As I was doing this, I thought to my-
self that this is how the ancients 
looked at the sky.  It was all rather 
simple and yet magical.  I saw so 
much in the sky and, above all, on that 
night, anyway, I was linked to humans 
throughout the ages doing something 
so simple as stargazing. 

You might want to try it some 
time. 

Comet pioneer Fred 
Whipple dead at 97 

The following was submitted by 
CAA member James Guilford. 

CAMBRIDGE, Massachusetts 
(AP) -- Fred L. Whipple, a pioneer in 
astronomy who proposed the ``dirty 
snowball'' theory for the substance of 
comets, has died. He was 97. Whipple 
died Monday, Aug. 30 at a Cambridge 
hospital, the Harvard-Smithsonian 
Center for Astrophysics said. Whipple 
proposed the theory in 1950, saying 
that comets consisted of ice with some 
rock mixed in, rather than sand held 
together by gravity, as was widely 
believed. Whipple's theory was an 
attempt to explain why some comets 
seemed to arrive at destinations earlier 
or later than predicted. 

For the complete story visit 
Space.com.  See also 
http://news.bbc.co.uk/go/em/fr/-
/2/hi/science/nature/3614064.stm 

Astronomy Club Of Akron 
Unveils New Observatory 
Telescope 

Wadsworth, Ohio August 16, 
2004. 

The Astronomy Club of Akron, 
Ohio will be showing (and, later in the 
evening, demonstrating) their new 
telescope to the public at 6:00PM on 
Saturday, September 11, 2004. This 
instrument, a computerized Schmidt-
Cassegrain design with an aperture of 
14 inches (approximately 355mm) and 
a focal length of 140 inches (approxi-
mately 3550mm), was recently do-
nated to the Club by a consortium of 
local amateur astronomers. It is per-
manently mounted in the Club’s o b-
servatory in the Portage Lakes State 
Park. 

The Club’s observatory, l ocated at 
Portage Lakes State Park (5031 Man-
chester Road), about five (5) miles 
South of Akron, Ohio, is used by the 
Club for monthly public viewing ses-
sions. The new telescope, manufac-
tured by Meade Instruments of Irvine, 
California, has a sophisticated onboard 
computer which permits it to be aimed 
at any of thousands of user-selectable 
targets and which then causes the tele-
scope to continue to move in such a 
way as to keep an object in the field of 
view as the earth rotates. Most public 
viewing nights begin with a presenta-
tion on some aspect of astronomy by a 
Club member with an interest in that 
particular topic. Group tours on other 
dates are available by special ar-
rangement. The site also has an area 
outside the observatory where mem-
bers and visitors are invited to set up 
their own portable telescopes during 
these sessions. 

The Astronomy Club of Akron 
was formed in 1949 and incorporated 
as a non-profit organization in 1972 
for the purposes of educating the pub-
lic about and stimulating public inter-
est in amateur astronomy.  Throughout 
its history the Club has provided op-
portunities for fellowship and educa-
tion among amateur astronomers and 
people with an interest in the science 
of astronomy. The Club’s most su c-
cessful recent public event took place 
last Fall at the observatory site, when  
the Club’s Mars opposition observing 
program drew a record crowd of thou-
sands of eager Mars observers. 

Contact: John R. Crilly 
Vice President, Astronomy Club 

Of Akron 
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jcrilly@neo.rr.com 
(330) 334-6668 
Fax (330) 336-6667 

Stellar Properties             
by Lynn M. Laux 

Apparent versus Absolute 
Magnitude 

A basic observable quantity for a 
star is its brightness. Because stars can 
have a very broad range of brightness, 
astronomers commonly introduce a 
logarithmic scale called a magnitude 
scale to classify the brightness.  This 
method was devised originally by the 
Greeks, who classified the stars as first 
magnitude (brightest) to sixth 
magnitude (dimmest). This rough 
method was altered in the 1800's so 
that magnitude (mag.) 1 stars were 
defined as being exactly 100 times 
brighter than mag. 6 stars. Thus 
magnitude could be expressed as 
varying logarithmically with the stars 
brightness. With the advent of accurate 
modern photometry the scale was 
extended in both directions. 

There are several ways in which 
we could specify the brightness and 
this leads to several different 
magnitudes that astronomers define. 
One important distinction is between 
whether we are talking about the 
apparent brightness of an object, or its 
"true" brightness. The former is a 

convolution of the true brightness and 
the effect of distance on the observed 
brightness, because the intensity of 
light from a source decreases as the 
square of the distance. 

The apparent magnitude of an 
object is the "what you see is what you 

get" magnitude. It is determined using 
the apparent brightness as observed, 
with no consideration given to how 
distance is influencing the observation. 
Obviously the apparent magnitude is 
easy to determine because we only 
need measure the apparent brightness 
and convert it to a magnitude with no 
further thought given to the matter. 

Thus at one extreme the Sun is 
magnitude (mag.) -27 and some of the 
faintest observed stars around mag 
+24. The full moon is mag  -12.5, 
Sirius the brightest star in the night sky 
mag -1.5, whilst the faintest stars 
visible to the naked eye under good 
seeing conditions are around mag  +6.   
A quick guide to seeing conditions 
may be gleamed from examining a 
suitable constellation. In the Northern 
hemisphere Ursa Minor (the 'Little 
Bear') is ideal. Circumpolar and thus 
often visible, it contains stars covering 
magnitudes +2 down to +6.   The 
diagram below indicates the 
magnitudes of the component stars of 
Ursa Minor. 

Clearly, a star that is very bright 
in our sky could be bright primarily 

because it is very close to us (the Sun, 
for example), or because it is rather 
distant but is intrinsically very bright 
(Betelgeuse, for example). It is the 
"true" brightness, with the distance 
dependence factored out, which is of 
most interest to astronomers. 
Therefore, it is useful to establish a 
convention whereby we can compare 
two stars on the same footing, without 
variations in brightness due to 
differing distances complicating the 
issue. 

Astronomers define the absolute 
magnitude to be the apparent 
magnitude that a star would have if it 
were (in our imagination) placed at a 
distance of 10 parsecs (which is 32.6 
light years) from the Earth. I can do 
this if I know the true distance to the 
star because I can then use the inverse 
square law to determine how its 
apparent brightness would change if I 
moved it from its true position to a 
standard distance of 10 parsecs. There 
is nothing magic about the standard 
distance of 10 parsecs. We could as 
well use any other distance as a 
standard, but 10 parsecs is the distance 
astronomers have chosen for this 
standard. A common convention, and 
one that we will mostly follow, is to 
use a lower-case "m" to denote an 
apparent magnitude and an upper-case 
"M" to denote an absolute magnitude. 

Notice the very important point 
that I can determine the apparent 
magnitude m of a star simply by 
measuring how bright it appears to be, 
but to determine the absolute 
magnitude M the distance to the star 
must also be known. 
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Colors of Stars: Spectroscopy 
Spectroscopy is a scientific 

technique in which the visible light 
coming from objects (like stars) is 
examined to determine the object's 
composition, temperature, density, and 
velocity. A spectral line is a bright or 
dark line found in the spectrum of 
some radiant source. Bright lines 
indicate emission, dark lines indicate 
absorption. A bright spectral line 
represents light emitted at a specific 
frequency by an atom or molecule. 
Each different element and molecule 
gives off light at a unique set of 
frequencies. Astronomers can 
determine the composition of gases in 
stars by looking for characteristic 

frequencies. For example, carbon 
monoxide (CO) has a spectral line at 
115 Gigahertz (equal to a wavelength 
of 2.7 mm).  The spectral type of stars 
is a system of classification of stars 
based on the stars' spectra, emission 
lines that correlate with each star's 
surface temperature (and color). 

There are seven major spectral 
types.  In order of decreasing 
temperature, they are: O - He II 
absorption; B - He I absorption; A - H 
absorption; F - Ca II absorption; G - 
strong metallic lines; K -bands 
developing; M - very red. O and B 
stars are uncommon but very bright; M 
stars are common but dim. The Sun is 
a G star, about average. 

The standard mnemonic for 
remembering the classes is: Oh Be A 
Fine Girl Kiss Me. It is supplemented 
by the giants and supergiants: R- and 
N-type stars (also known as carbon 
stars or C-type stars) and S-type stars.  
The Hertzsprung -Russell (H-R) 
Diagram is a graph that plots stars 
color (spectral type or surface 
temperature) vs. its luminosity 
(absolute magnitude). On it, 
astronomers plot stars' color, 
temperature, luminosity, spectral type, 
and evolutionary stage. 

This diagram shows that there are 
3 very different types of stars: Most 
stars, including the sun, are "main 
sequence stars," fueled by nuclear 

 

Star 
Type Color 

Approximate 
Surface 

Temperature 

Average 
Mass 

(The Sun 
= 1) 

Average 
Radius 

(The Sun 
= 1) 

Average 
Luminosity 
(The Sun = 

1) 

Main 
Characteristics Examples 

O Blue over 25,000 K 60 15 1,400,000 

Singly ionized 
helium lines (H I) 

either in emission or 
absorption. Strong 

UV continuum. 

10 Lacerta 

B Blue 11,000 - 25,000 
K 18 7 20,000 Neutral helium lines 

(H II) in absorption. 
Rigel, 
Spica 

A Blue 7,500 - 11,000 
K 3.2 2.5 80 

Hydrogen (H) lines 
strongest for A0 

stars, decreasing for 
other A's. 

Sirius, 
Vega 

F Blue to 
White 6,000 - 7,500 K 1.7 1.3 6 

Ca II absorption. 
Metallic lines 

become noticeable. 

Canopus, 
Procyon 

G 
White 

to 
Yellow 

5,000 - 6,000 K 1.1 1.1 1.2 

Absorption lines of 
neutral metallic 

atoms and ions (e.g. 
once-ionized 

calcium). 

Sun, 
Capella 

K Orange 
to Red 3,500 - 5,000 K 0.8 0.9 0.4 Metallic lines, some 

blue continuum. 
Arcturus, 
Aldebaran 

M Red under 3,500 K 0.3 0.4 0.04 
(very faint) 

Some molecular 
bands of titanium 

oxide. 

Betelgeuse, 
Antares 
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fusion converting hydrogen into 
helium. For these stars, the hotter they 
are, the brighter. These stars are in the 
most stable part of their existence; this 
stage generally lasts for about 5 billion 
years. 

As stars begin to die, they become 
giants and supergiants (above the main 
sequence). These stars have depleted 
their hydrogen supply and are very 
old. The core contracts as the outer 
layers expand. These stars will 
eventually explode (becoming a 
planetary nebula or supernova, 
depending on their mass) and then 
become white dwarfs, neutron stars, or 
black holes (again depending on their 
mass). 

Smaller stars (like our Sun) 
eventually become faint white dwarfs 
(hot, white, dim stars) that are below 
the main sequence. These hot, 
shrinking stars have depleted their 
nuclear fuels and will eventually 
become cold, dark, black dwarfs. 

The previous chart gives an 
example of various bright stars and the 
stellar class that they fall into. 
Additionally, within each stellar type, 
stars are placed into subclasses (from 
0 to 9) based on its position within the 
scale. 

In the Yerkes classification 
scheme, shown in the table below, 
stars are further assigned to groups 
according to the width of their spectral 

lines. For a group of stars with the 
same temperature, the luminosity class 
differentiates between their sizes 
(supergiants, giants, main-sequence 
stars, and subdwarfs).  In this case, 
luminosity is the total amount of 
energy that a star radiates each second 
(including all wavelengths of 
electromagnetic radiation). 

Some of this is a bit misleading: 
the "dwarfs", spectra class V, are 
actually normal, "adult" stars, if you 
will. Most stars will spend most of 
their life-spans in spectral class V. A 
few stars, unusually massive stars, will 
start out in spectral classes I, II, or III. 
Especially low-mass stars will start out 
as class VI stars. However, stars which 
begin at V will tend to age into class II 
or III, and then drop down to class D 
at the very end of their life-spans. 

Swap Corner 
Wanted:  Looking for a used 

Meade ETX-125 or an Orion StarMax 
127.  Please contact Carlos Nunez at 
losnunez@att.net. 

For Sale:  Meade Pictor CCD Im-
aging System 216XT.  All Manu-
als/Software included.  Price is $600.  

Please visit 
www.vhfsys.com/astro/sale.html and 
send an email if you are interested. 

For Sale:  Orion Skyquest XT-4.5 
4.5" F8 Dobsonian reflecting tele-
scope.  The following items are in-
cluded:  1) 26mm Plossl eyepiece, 2) 
Collimating eyepiece, and 3) 5x24 
erect image finder.  Optics and me-
chanical components are in excellent 
condition.  Asking $180.  Please con-
tact Barbara Hubal at (440) 230-1836 
if interested. 

Upcoming Astronomical Events 

Other OTAA Meetings 
Saturday, September 18, 2004:  

Black River Astronomical Society 
OTAA meeting at Birmingham Meth-
odist Church Hall, Birmingham, Ohio.   
Rain or Shine.  Doors open 4:30 p.m. 
Several tables will be provided for a 
Flea Market.  Pot Luck Dinner – 5:30 
p.m.  Bring a dish to pass, beverage, 
and table setting.  Door Prizes 6:30 
p.m.  Star Party to follow.  There is a 
large open field adjacent to the meet-
ing hall.  There are great horizons and 
the sky is dark.  Bring your telescope 
and enjoy convenient dark sky view-
ing, with access to the hall when you 
need a break.  Directions:  Take the 
Ohio Turnpike and exit at 135 (Baum-
hart Rd.) (Alternately, take Route 2 to 
Baumhart Road.).  Go south on Baum-
hart to Rt. 113, then head west to Bir-
mingham.  Turn left (south) at the first 

street over the bridge as you 
enter Birmingham.  Continue 
on South St. as it curves to the 
right, and the meeting hall 
will be on the left.  See map. 

 

Schuele Planetarium 
Star Parties 

On the 1st and 3rd Saturdays of 
every month (year round) there are 
Schuele Planetarium star parties start-
ing at 8:15 p.m. following the 7 p.m. 
Planetarium shows (weather permit-
ting).  CAA members are welcome to 
bring their scopes to help out at the 
star parties in the field across the street 
from the Schuele Planetarium.  Any 
CAA members that could help out 

TYPE Star 

Ia Very luminous supergiants 

Ib Less luminous supergiants 

II Luminous giants 

III Giants 

IV Subgiants 

V Main sequence stars (dwarf 
stars) 

VI Subdwarf 

VII White Dwarf 
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would be greatly appreciated by Jay 
Reynolds and the Lake Erie Nature 
and Science Center.  All programs 
include the most recent news from our 
explorations of Mars, Saturn & Hub-
ble Space Telescope. 

 

Shafran Planetarium Pro-
grams at the Cleveland 
Museum of Natural History 
September – October 2004 

A Cast of Thousands 
Seek out the darkest country site 

and marvel at the "countless" stars 
sprinkled across the velvet sky. How 
many stars can you actually see with 
the unaided eye? And just how typical 
are those "average" stars that appear 
each evening?  (Ages 5 and above) 

Monday-Friday 2:30pm; Wednes-
day 2:30pm, 7:45pm, and 8:30pm; 
Saturday 10:30am, 12:30pm, 2:00pm, 
and 4:00pm; Sunday 12:30pm, 
2:00pm, and 4:00pm. 

Name That Star 
Why is the North Star called "Po-

laris"? Does the word "Sol" ring a bell 
(or light a bulb)? Find out how the 
stars got their names, from A to Z... or 

rather Arcturus to Zubenelgenubi!  
(All ages) 

Saturday 11:30am, and 3:00pm; 
Sunday 1:15pm, and 3:00pm. 

Coming, to a planetarium 
near you...                         
by James Guilford 

This sign was spied during a re-
cent visit to the Cleveland Museum of 
Natural History. It describes the crea-
tion and dedication of a new exedra 
and sundial to grace the grounds adja-
cent to the external cone of the Sha-
fran Planetarium. A dedication cere-
mony is planned for Sept. 21, 2004, at 

6:00 p.m. By the way, the term "exe-
dra" refers to the shape of the seating 
area -- "a semicircular stone or marble 
seat." If you cannot make out what the 
sign proclaims in our photograph, the 
description reads, "A viewing platform 
to observe Polaris, the North Star, 
using our planetarium as the sighting 
tool." It concludes, "Inside the seating 
area, embedded in the concrete floor, 
are round, colored granite discs that 
represent the inner planets and their 
slightly offset orbits." The sundial will 
not only tell the time of day, but will 
refer to Earth's geologic periods cover-
ing a 543-million-year span. 

Other News / Stories 

Note From The Desk of 
The Editor  

I am always looking for articles 
for The Observer.  If there are any 
aspiring authors out there who want to 
contribute an article, share a story or 
observation, etc. please do so, and I 
will include it in the next issue.  Also, 
if you have any items for sale, or if 
you are looking for any items, send 
these in and I will include them in the 
Swap Corner.  Remember, this is your 
newsletter, and participation from the 
general membership can only make the 
newsletter better.  Thanks to all who 
have taken the time to send in articles.  

Please send articles, items for 
sale, items wanted, sugges-
tions, and/or  comments to: 

Jeff Lewis 
6147 Sandpiper Lane 
North Olmsted, OH 

44070 
Or you can send them via 

e-mail to 
bruise@adelphia.net. 

 Thanks and Clear Skies! 
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2005 CAA Membership Dues & Subscription Order Form 
( please print ) 

 
Date: ____/_____/_____ 
 
Name: ______________________________________________________________ 
 
Address: ____________________________________________________________ 
 
City: ________________________________ State: _______  Zip Code: __________ 
 
Phone #: (_____) __________________ 
 
Internet Email Address:  _________________ @ ____________________________  
 

For inclusion into the CAA membership listing*, may we publish your, Phone # ( Y / N ) 
and /or Email address ? ( Y / N ) 

(*Note: membership listing will be emailed or mailed and will not be on the website)   
 

Type of Club Membership (please check one of the following:) 
__ $10 Student         __$25 Individual          __ $30 Family  ………..……. $___ . __ 

 
The CAA newsletter 'The Observer' is available on our website at no charge $__0 . 00 
www.geocities.com/cuyastro, or mailed to you for an additional $15…..…… $___ . __ 

 

Magazine Subscriptions (check items below)  
If you are RENEWING, be sure to include your subscription #. 
 

Astronomy ($10.95 savings) 12 issues @ $29.00  ………………………………. $___ . __  
    __ New subscription     __ Renew subscription # __________________ 
 
 

Sky & Telescope ($10.00 savings) 12 issues @ $32.95  ….……………………. $___ . __  
    __ New subscription     __ Renew subscription # ___________________  
 
From The Royal Astronomical Society of Canada 

The Observer’s Handbook 2005 ($11.45 savings) @ $16.50  ……………….. $___ . __ 
 

Total amount enclosed: $___ . __ 
 

Make checks payable to & mail to:  Cuyahoga Astronomical Association 
P.O. Box 868 
North Olmsted, OH  44070 

 


