An Unfolding Universe: 1900 -1950, Part 2
By Steve Franks

T

he story of the development of the theory of stellar evolution, especially in the United States, is incomplete without
studying the larger context of the problem: the structure and
form of the entire sidereal system. The history of how the
Milky Way galaxy was discovered is one of the proudest aspects
of American science.
Since the days of Lord Rosse's visual discovery of those
nebulous spiral star systems, the question of the nature and role
of these nebulae was widely controversial. Some suggested
these nebulae were rotating objects within the Milky Way, condensing to form stars and planets. This notion matched the
prevalent 19th century theory of the origin of the solar system.
In the Nebular Hypothesis of Laplace, the planets were believed to have formed by an ejection process in the contracting
solar nebula. As deep sky photography developed, faint "knots"
seen in the spiral arms were believed to be planets in formation.
By 1899, a completely revised form of the Nebular Hypothesis
was formulated by two University of Chicago scientists - Thomas Chamberlain, a geologist, and Forest Moulton, an astronomer. They believed the spiral nebula was an integral step in the
formation of the solar system. However, the idea of condensation under gravitational attraction was, in 1900, the only generally accepted source of energy for the sun and stars. Its incorporation into the Nebular Hypothesis was inadequate to account
for the distribution of angular momentum in the solar system.
The Chamberlain-Moulton theory, therefore, had to abandon

A Message from the President
By Marty Kunz
Camp Rotary has been the site for astronomy lectures
given to scouts for many years. In the past, the Observatory Chairman or lecturer has contacted the ranger to verify
that a group will be there for a camp-out. Recent developments with the Rotary Club have made a ranger unavailable on the property. This has made it impossible to know
if there will be any scout groups present for our weekend
talks. Therefore, until further notice, Camp Rotary officials will contact the Observatory Chairman when they
would like to have a lecturer at Stargate.

the Nebular Hypothesis and the question of star formation.
There were others, however, who felt that nebulae were not
within the Milky Way,but were "isolated universes" at inconceivably vast distances from us. The controversy over the nature of
the spiral nebulae was a fundamental question that dealt with
the very structure of the observable universe. Wasour Milky
Way the entire visible universe, or was it merely an island in a
hierarchy of stellar systems?
For over 250 years, the band of light that represented the
Milky Way to Earthbound observers suggested that we lived in
a disk shaped universe. By 1900, irregularities in the brightness
of various portions of the Milky Way, demonstrated by Edward
E. Barnard's deep sky photographs, suggested to some that we
might be within a spiral, perhaps one similar to the many photographed by James Keeler at Lick Observatory. Several early
models of the Milky Way's structure placed the Sun near the
center.
Definite progress toward a better understanding of the
Milky Way's structure was made between 1916 and 1920 when
Harlow Shapley began to exploit a recently discovered, remarkable class of variable stars called Cepheids. Studied extensively
by Henrietta Leavitt at the Harvard College Observatory, Cepheids were found to be numerous in the two Magellanic
Clouds. Leavitt found that periods of brightness variation
seemed to be correlated with the star's average visual brightness,
the brighter ones having the longer periods. Shapley seized
upon the significance of this discovery. The distance to one of
these variables could be related to their periods of light variation. Once this was done, Shapley would have an extremely
powerful method for determining stellar distances. From an
observation of a Cepheid's period, he could determine the star's
actual brightness. Combining this with a measurement of its
visual brightness, he could determine the distance to the star.
The scheme's promise rested on the possibility that if the star
happened to be in a cluster of stars, then the question of the
distance to the cluster would also be answered. Shapley first
applied the Cepheid technique to determine the distance to
globular clusters. These great spherical groups of stars often
contain Cepheid-type variables. Shapley's goal was not the mere
determination of distance to the globulars, but the true size of
the Milky Way.
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The Warren Astronomical Society, Inc. is a local, non-profit
organization of amateur astronomers. The Society holds meetings
on the first and third Thursdays of each month, starting at 7:30
p.m.
General meeting on first Thursdays:
Cranbrook Institute of Science
500 Lone Pine Road
Bloomfield Hills, Michigan
Business meeting on third Thursdays:
Macomb Community College
South Campus, Building B, Room 209
14500 Twelve Mile Road
Warren Michigan

The WASP is the official monthly publication of the Society. Each new issue of the WASP is made available at the Macomb
meeting on the third Thursday. Non-members will be charged
$1.00 for each new issue. Back issues, when available, are free.
Requests by other clubs to receive the WASP and other correspondence should be addressed to the editor.
Articles for inclusion in the WASP are strongly encouraged
and should be submitted to the editor on or before the first Thursday of each month. For further information on contribution, see
the "Instructions for Authors" box on page 4 of Volume 23, Number 5.
Send articles to the editor:
Douglas E. Goudie
680-0434
2420 Alexander
Troy, Michigan 48083-2405

STARGATE OBSERVATORY

The observatory is owned and operated by the Society in
conjunction with Rotary International. Located on the grounds of
Camp Rotary on 29 Mile Road, 1.8 miles east of Romeo Plank
Road, Stargate features a 12.5 inch f/17 club-built Cassegrainian
telescope under a steel dome. The observatory is open to all club
members in accordance to the "Stargate Observatory Rules:'
Those wishing to use the observatory must call the Observatory
Chairperson (2nd Vice President) by 7:00 p.m. on the evening of
the session.

LIBRARY

The Society maintains a library of astronomy-related books
and periodicals at the Macomb County Community College meeting room. See the Librarian for rules or to check out a book.

SUBGROUPS
MEMBERSHIP AND DUES
Membership in the Society is open to all. Annual dues are:
Student
$10.00
College
$15.00
Individual
$20.00
Family
$25.00
Senior Citizen
$15.00
Among the many benefits of membership are:
• Discount magazine subscriptions:
Astronomy
$16.00 (12 monthly issues)
Deep Sky
$ 10.00 (4 quarterly issues)
Sky and Telescope
$18.00 (12 monthly issues)
Telescope Making
$ 10.00 (4 quarterly issues)
• Free copy of each WASP newsletter.
• Free use of Stargate Observatory.
• Special interest subgroups. (See subgroup chairpersons.)
• Call list - don't miss unexpected events.
• Free membership in Astronomical League.
• Free copy of Reflector (Astronomical League newsletter).
• Free use of W.A.S. library. (See Librarian.)
• Rental telescopes. (See Observatory Chairperson.)

Special interest subgroups exist for those interested in specialized areas of astronomy. Contact the chairperson of each subgroup for more information on that group.
Computers:
Larry Kalinowski
776-9720
Cosmology:
Mike O'Dowd
268-7125
Deep Sky:
Doug Bock
750-0273
Lunar / Planetary:
Alan Rothenberg
624-9339
Solar:
Ed Cressman
645-1837
Telescope making:
Jim Houser
294-1952

CALL LIST

The Call List is a list of people who wish to be alerted of
spectacular and unexpected astronomical events. Anyone who
notices such an event calls the next person on the call list. That
person in turn calls the next person, etc. A call list member can
restrict callings to certain available times. Any Society member is
welcome to join the call list.
To join the call list, please notify Jeff Bondono at 731-4706.

Send membership applications and dues to:
Jeff Bondono
731-4706
51054 Kingwood
Shelby Township, Michigan 48316
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Subgroup Reports

What Is That Thing and How
Long Has It Been There?

Computer Chatter

By Edward H. Cressman

Mark September 26th as a date to remember. The
Computer Group has been invited to attend the coming out of the Gathen Observatory. Our September
meeting will be held at the residence of Gary and Patty Gathen.
Gary is a brand new member of the Warren Group and wants
to show off his astronomical hardware and software. Besides the
observatory, Gary will impress you with his immense library and
astronomical paraphernalia. We won't have far to go either - he
resides in Pleasant Ridge at 21 Elm Park. Take 1-696 to the
Woodward Avenue exit and go south. His street is two blocks
south of Ten Mile Road and one block west of Woodward. It
may be a little tricky finding his street because it doesn't reach
Woodward even though it is an east-west street.
Last month, Jon Root presented his slides of the Texas and
Mexico countryside as he and his entourage headed for the
Great Eclipse of July 11, 1991. They arrived at the eclipse centerline about five minutes before totality. Jon only had one good
slide of the eclipse but it was good enough to prove he was there
taking in all its splendor. He described what he saw through a
pair of binoculars during totality. The prominences made the
biggest impression on him.
Jack Szymanski added a few deep sky slides for critique and
talked about his efforts to find a color slide film that captured
more of the color red on film. Red-sensitive slide film is sorely
needed by amateur astrophotographers. He also unveiled his
latest astrophotography spectacular: a 300mm fixed focus, f/2.8
telephoto lens that resembled a CBS television zoom lens.
What a fantastic hunk of glass that was! He claimed the lens
originally sold for $2500 back during its prime.
In July, John Pawlicki delivered his lecture on DOS with his
usual finesse. The venerable young man of electronics and computers gave us a little more input into the world of hard drives,
floppies and keyboards. John has taken on the job of being the
human liaison between beginners and computers. His next topic
will be announced in the near future.
Remember those cardboard glasses everyone wore for 3-D
motion pictures 'way back when? Well, if you have a pair, bring
them along to the October meeting. They should be the kind
that has a red and a blue filter to be useful. I have some 3-D
computer files. That might be worth looking into.
Oh yes! A welcome handshake to Fred Judd. He made his
first visit with our group during the June meeting. He says work
and school might keep him away for awhile. If that's the case,
hurry back Fred. Fred was the host of the Computer Subgroup's
meeting on August 24th. A handful of computer users met at
his place to cover the basics of programming in BASIC, today's
most popular programming language. According to Kim Dyer,
other languages will be featured in future meetings.
The next computer show will be in Ann Arbor on Sunday,
September 22nd at the Sheraton University Inn, 3200 Boardwalk, 1-94at State Street. Get off at exit 177. Admission is $4.00

The Sun has been in our sky for a long time - and the
stuff that made the Sun has been there even longer.
Theory has it that the "Big Bang" occurred between
15,000,000,000 and 20,000,000,000 years ago. (That's billions
with a "b.") From an unimaginably dense and compacted singularity, the universe was blasted forth in an explosive frenzy. As
an afterthought, time, as we know it, began. Epochs passed in
milliseconds, became hours, stretched into years, into centuries,
then millennia. A huge cloud of gas formed - mostly hydrogen.
Somehow a slow-spinning motion excited the cloud and the
effects of gravity became manifest. Inside the gas cloud, molecules of hydrogen collided. The temperature of the cloud, cooling since the Big Bang, now began to heat up again. The outer
layers pressed inward, impelled by gravity, and increased the
temperature toward the center of the cloud. Over a long period
of time - let's say 15,000,000,000 years - the core got hotter and
hotter. The densely packed molecules of hydrogen started to
fling protons around at high velocities. Layer upon layer upon
layer of hydrogen spun in on itself, packing the core tighter and
tighter; core temperatures rose even higher. A protosun was
forming. No human eye was around to detect it, and besides,
human eyes cannot "see" into the infrared band. It was still a
"dark sun," if you will.
And then one night about 4,000,000,000 years ago (day had
not happened yet) two protons deep in the cloud smashed into
each other. One of the protons was transformed into a neutron.
A neutrino was flung out of the cloud and an electron jitterbugged into the surrounding gas. A nucleus of heavy hydrogen
was left. Quickly, this heavy hydrogen nucleus bonded to a passing proton and changed itself into helium-3. A photon caromed
off into the surrounding gas. A few million years passed and our
helium-3 nucleus collided with a second helium-3 nucleus. An
eye-blink later a stable plain-vanilla helium nucleus was formed.
Two photons slipped their bonds and raced off into the gas
cloud. Sunlight happened! Solar turn-on!
Sunlight happened because the leftover stuff of the fusion
process (helium) weighed less (0.6 of 1%) than the hydrogen
that started everything. Mass had been converted into energy.
More than 4,000,000,000 years later, the Sun is still merrily
perking away, fusing hydrogen into helium and releasing energy.

Sun-Spots
•
•
•

While all the above was going on, Jupiter, made of the
same stuff as the sun, never "turned on." Think about it!...
Did you know ... the temperature of the Sun's core is
15,000,000°K?!
There is a Solar Group meeting every cloudless Sunday
afternoon at Ed Cressman's house. Walk-ins are welcome!
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WASP Reprint Series

In the Beginning, Part 3
By Frank McCullough
Note: A version of this article first appeared in the WASP
around 1970. -Ed.

A

nother first object for my scope was found on an evening
when I should have been studying for an exam. Instead I
went outside to observe in 10°weather. For some strange reason, I looked at every fairly bright star to see if I could find
something of interest But if you've seen one star, you've seen
them all, right? Well, I looked southwest through some trees
at a somewhat bright star lingering out there with a steady, dull
light. There really was no better reason for me to turn my
scope in that direction except that the star bugged me, so I
looked. What was this? A ball!? It had to be a planet Was it
Uranus? Neptune? Venus? What was it? Then I saw a fine
line running on each side of the ball. Was it? Yes! It was Saturn with a dull, yellowish glow! Frank chalks up another major
discovery.
I remember my first look at the sun, too. I set up my scope
on the sun porch and opened the door so I could stay warm
and still observe. It was a beautiful sight.
Eventually, my early observations came to a close. The
planets and Moon were my nightly companions. And there
was so much more up there. Yet I knew nothing of the constellations and how to find other objects. I bought a book called
Stars just a little paperback - and started learning on my own. I
soon moved again. My advancement into finding nebulas and
galaxies was still nowhere to be found. I looked and swept
across the skies with my telescope and I bought magazines and
saw glorious pictures showing where certain objects could be
found near certain constellations. I turned up nothing. The
great "realm of the galaxies" sounded so exciting. I looked,
expecting to see swarms of galaxies up there. I got nothing but
frustration. Why wasn't I seeing anything as I looked up into a
mint green sky!?
In high school I met a special friend whom I owe a lot. His
name was Dave Atnip. He lead me in the right direction in
astronomy. He had a two-inch refractor and wanted to get together with me to observe. We talked astronomy and got to be
very close buddies. One day he told me of finding out that
there was a man named Mr. Trott who was the head of a
group called the Warren Astronomical Society. Dave called
Mr. Trott who then referred my friend to a Mr. Alyea. Dave
found out the group met at Warren Lincoln High School. He
asked if I would like to go to a meeting. Of course, Iaccepted
the invitation.
I was thrilled. I thought school would never end that day.
Dave got permission to use his parent's car that evening. We
left with much gusto. I had pictures of my 4 1/2-inch reflector
which I was sure was still the fifth largest telescope in Michigan. It was definitely bigger than Dave's two-inch refractor. Oh,
how I would boast but, of course, still be modest about the
large size of my instrument. When we got to the meeting, we
could not find the room at first, But when we hit the second
floor we asked some kids who were running track in the hall4

ways. They said we should see the janitor. We did and he lead
us to the room.
When we walked inside there were about 12 people milling
around in the center of the room. Some were carrying large
hunks of glass and talking to a distinguished gentleman with
gray hair. The man held the glass up to the light while a younger boy waited for a reply from the man. Straight ahead was a
man with a short hair cut, pleasant looking, standing behind
the teacher's desk. This must be the gentleman we should introduce ourselves to. The first thing I felt was being out of
place. Just finding that these people were friendly would be a
big help. This man must have noticed our hesitancy because
he broke his conversation and asked us if we were here for the
astronomy meeting. We said, "Yes," of course, and he welcomed us. We chatted for a short while and then he told us to
make ourselves at home as he got everyone quiet to start the
meeting.

T

he evening proceeded with the business session. I knew
nothing about this part and I guess I really didn't care to
as I was still an outsider. They showed a NASA movie which
was very stimulating and revived me from the business part of
the meeting. Mr. Polus, the gentleman we had talked to when
we came in, showed some 8 x 10 black and white Moon pictures he had taken. Then Mrs. Alyea told of the coming campout to be held at Bald Mountain on the first quarter Moon.
This sounded like great fun and Dave and I both agreed we
would definitely like to attend.
A question was asked: Where do you look to find the Ring
Nebula and can you find it in an amateur instrument? Mr.
Polus was a little hesitant to answer, but the older gentleman
with the gray hair strode up to the chalkboard and drew a constellation named Lyra the Harp. He showed how the Ring
could be found between two stars. He even drew a little
"doughnut" to show how it looked.
My first question was raised: "What size telescope should
be used to find this object?" I asked. He answered that a sixinch was a big enough telescope to pick it up. Crush! I felt sick
in my stomach. Here were kids carrying six-inch mirrors in
their hands, and the president of the club is taking pictures
through an eight-inch telescope. I found out my telescope - the
biggest in the Ward's catalog, is nothing but a toy. How do you
tell your mother and yourself you don't have the fifth largest
telescope in Michigan after all? ...
One nice thing did happen that evening. The club had a 12
1/2-inchCassegrain telescope on the roof of the high school.
We had refreshments and went upstairs into the Warren Astronomical Society observatory - a great, giant dome with a
giant telescope. Someone pushed a button and the observatory
slot opened up. This was the frosting on the cake. I had to
look through this telescope. We saw Mars that evening. It
boiled in the evening air but I was not disappointed.
I blabbered all the way home. It was a real thrill! The next
meeting was in two weeks. I had three things to look forward
to: 1) the end of two weeks, 2) the camp-out, and 3) I would
defy the laws of nature and find the Ring Nebula with my Tasco 4 I/2-inch telescope!
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Computer Chatter
(Continued from page 3)

and children under 12 are free when with an adult. The
show runs from 10:00 a.m. to 4:00 p.m. Call (313) 2831754 for more information.
Another show scheduled for Sunday, September 29th
will be in Madison Heights, Michigan, 876 Horace Brown
Drive, one block east of 1-75and one block south of Thirteen Mile Road. I believe the entrance fee for this one is
also $4.00. The same low prices for hardware and software
will apply.
Something really bowled me over last month. It's one
of those mysteries of life that somehow manage to creep
into your universe and confound everything. Gary Gathen
handed me a book published by Sky Publishing called Exposure Guides for the Sun, Moon and Planets by Ginger
LeGendre. He thought I might be able to pick up some
new ideas for a future edition of my exposure guides.
Guess what?! After cracking open the book and reading a
page, I thought I was reading one of my own LFK Exposure Guides! Now I'm face to face with a possible copyright
infringement suit. Peter Keefe, a patent attorney, has offered to help straighten out this exposure guide mess. It
looks like Sky & Telescope, Ginger LeGendre and I are
going to get into a tangle. More about this sad state of af-
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fairs in future articles.
The Computer Group meets at 8:00 p.m. on the fourth Thursday each month. Call me at 776-9720 for any further information
concerning the group.
Clear skies, everyone.


Warren Astronomical Society
Elections for 1992 officers!
Business meeting at
Macomb Community College
October 17, 1991
● President ● 1st Vice President ●
● 2nd Vice President ● Treasurer ●
● Secretary ●

Warren Astronomical Society Paper

5

Warren Astronomical Society Calendar 1991
Sunday Afternoons
Thursday October 3
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7:30 p.m.

Thursday

October 10
7:00 p.m.
October 11-12

Thursday
Saturday

October 12
October 17

7:00 p.m.
7:30 p.m.

Thursday
Thursday
Saturday

October 24
December 19
May 9, 1992

8:00 p.m.
7:00 p.m.

Solar Group at Ed Cressman's house when the weather is clear.
General meeting at Cranbrook Institute of Science. Meeting includes holiday banquet planning.
Cosmology Group meeting at Mike O’Dowd's house.
Hidden Hollow '91, near Mansfield, Ohio. Sponsored by the
Richland Astronomical Society. Contact: Hidden Hollow '91,
P.O. Box 653, Ashland, OH.
Deep Sky Group meeting at Doug Bock's house.
Business meeting at Macomb Community College. Meeting includes election of 1992 officers !
Computer Group meeting at Larry Kalinowski's house.
Holiday Banquet at the Warren Chateau
Astronomy Day.
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