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--------------------------------------------------The Warren Astronomical Society is a local, nonprofit organization of amateur
astronomers. The Society holds meetings on the first and third Thursdays of each
month. The two meeting locations are listed below:
1st Thursday
8:00 p.m.

Cranbrook Institute
of Science
500 Lone Pine Road
Bloomfield Hills, MI

3rd Thursday

Macomb County Community
College-South Campus
K Building
14500 Twelve Mile Road
Warren, MI

Membership is open to those interested, in astronomy and its related fields.
Dues are as follows and include a year's Subscription to Sky and Telescope.
Student ••••••• $11.00
Individual •••• $18.00

College ••••••• $13.00
Fam1ly•••••••• $23.00

Senior Citizen ••• $15.00

---------------------------------------------------Lectures are given at Stargate Observatory each weekend. The lecture will be
either Friday or Saturday night, depending on the weather and the lecturer’s personal
schedule. If you cannot lecture on your scheduled weekend, please call the Chairman
as early as possible or contact an alternative lecturer. Those wishing to use
Stargate must call by 9:00 p.m. on the evening of the observing session. The
lecturers for the coming months are:
January 18/19....Frank McCullough
725-4736
January 25/26....John Root
464-7908
February 1/2.....Don Misson
727-9083
February 8/9.....Ray Bullock
879-9458

February 15/16....Bob Dennington
779-6345
February 22/23....Lou Faix
781-3338
February 29/March 1....Dave Harrington
879-6765

----------------------------------------------------*Photo by Peter Kwentus
Frank McCullough is seen accepting the E. John Searles Award from Mr. and Mrs.
Searles during the December 13th Christmas Banquet at Antonio's restaurant. Frank
was given the award, named in honor fellow member John Searles who passed away last
year, for his many years of meritorious service to the Warren Astronomical Society.

THE FOLLOWING ARE THE MINUTES OF THE NOVEMBER 15, 1979 MEETING OF THE
Warren Astronomical Society:
The meeting was called to order at 8:30 p.m. by our President Dave
Harrington. Thereupon, he gave a detailed description of the evening’s
program. Ray Bullock announced that on Wed. Nov. 28 at 8p.m. William K.
Hartman would speak at Cranbrook. All are welcome to attend. Tim Skonieczny
explained the WASP format to members and requested articles for printing.
Robin Bock, treasurer, requested that all should pay up their dues. Also,
under her direction came the selling of raffle tickets and organizing the
club Library. Dave disclosed that the alternate winners of last fall’s raffle
would be announced at the next meeting.
Frank McCullough, Christmas Awards Banquet chairman, again urged all to make
early reservations for this splendid affair. He described the menu and
prices. Antonio’s of Harper Woods will again be the scene of this popular
event. Entertainment and a raffle would be featured. Door prizes are being
solicited by mail by Loretta Caulley. The awards would be for local
contributions and this year, for the first time, a John Searles Award will be
given to the most outstanding amateur astronomer for 1979.
Frank, also, reported on the progress of a Messier Observing Group which he
hosted on Saturday November 17 at his home. Much scientific information was
learned and exchanged. Refreshments were served. Bravo, Frank!
Kim Dyer, esteemed member at large of our society, announced that on Friday
November 30 and December 1, volunteers are needed to help Michigan State
students in measuring the brightness of stars.
Dave Harrington and Frank McCullough visited the Ann Arbor Astro group for
the purpose of establishing scientific and personal detente.
Ray Bullock then presented a color film from the Hansen Planetarium of Salt
Lake City. Entitled "The Beginning of the Universe', it dramatically told of
the evolution of stars. When opinions were -invited, Loretta Caulley said
that too much human emotionalism had been given to a scientific subject.
A Letter from Delores and Rick Hill who are now with the Kitt Peak
Observatory in Arizona was then read to all.
After intermission at 9:37 p.m. the meeting was called back to order.
Refreshment volunteers were solicited. Tim Skonieczny, WASP editor, displayed
his excellent films of the Great Lakes Planetarium Association meeting. Allen
Rothenberg reported on his Southfield Lathrup Astronomy Club and told of
their revitalization. He also spoke of the Southern Cross Astronomy Society
of Miami of which he is a member.
The final offering of the evening consisted of a NASA film entitled “A Star
is Born”. Narrated by William Shatner, it was well received by members. The
meeting was closed at 11:00 p.m. by our President.
Respectfully submitted,

Loretta D. Caulley, Secretary

e, the people of the Warren Astronomical Society, in order to
form a better U. S. Space program, ensure its future, promote
its general welfare, and to relieve our general guilt for not
doing anything about the above, do hold these truths to be
self evident that we ought to write our Congressman or Senator once in a
while and let them know how we feel.
In order to make this effort as easy and painless as possible, I have
drawn a map of our area so you can find out who your Congressman is. I
have then outlined how to inform him of your strong-Support for our entire
space program.
Lobbying of this sort is most effective if done by individuals to his
or her own Congressman or- Senator. Writing to a Congressman of a district
you don't live in is nice, but if you have no power to re-elect (or
defeat) him, his interest in your opinion will be very low.
Similarly, if our club lobbies as an organization, the impact of our
effort will be lessened – “Oh it’s just a bunch of amateur astronomers.”
It kills the grass roots effect if the letter writing is obviously being
orchestrated(The recent UAW mass postcard mailing was ridiculous).
Organizations don't vote, people do.
First, if you don't know who your Congressman is, check the map. If
you live near one of the zig-zag lines and aren't sure which district
you're in, call your local library and they .can quickly check which side
of your street is in which district. _Our U. S. Senators, by the way, are
Carl Levin and Donald W. Riegle, Jr., and of course, represent all of
Michigan.
Write a short note or postcard about your support for our space
program. What you say doesn't matter -- just make your support clear. Also
mention you are a voter in his district.
Send it to:
Congressmen
The Honorable ______________(Your Congressman)
U. S. House of Representatives
Washington, D.C. 20515
Senators
The Honorable Senator (Carl Levin or Donald W. Riegle, Jr.)
New Senate Office Building
Washington, D.C. 20510

Or, if you want the easiest possible way to do it, just call Western
Union toll-free at 1-800-325-5300 and tell them you want to send a Public
Opinion Message. Tell them the name of your Senator or Congressman, (they
know the addresses), give them a message of 15 words or less, and, for
$2.00, they'll send it off immediately. The telegram can be charged to your
phone bill and, for an extra charge, they'll send you a copy of your
message. For $2.95, you can send a regular Mailgram (up to 100 words).
Finally, you could call the local office of your Congressman and tell
a staff member your feelings. Ask them to make a note of it and pass it
along.
Attention residents of the 2nd and 18th districts. Congressmen Carl
Pursell (2nd) and James Blanchard (18th) are both members of the House
Committee on Science and Technology. This is a key committee, and it is
very important that they know of your support for any space science and
exploration programs they consider.
Also, a partisan political note for your consideration: Gov. Jerry
Brown of California, who is a candidate for President, is a strong
supporter of our country's space program and feels it is currently being
"neglected".
Let Congress know how you feel. After all, if we don't, who will?

-------------------------------------------------

Governor William G. Milliken will declare Saturday, March29, 1980 as
Michigan Astronomy Day. Now is the time to start planning activities for this
important event. Astronomy Days have been popular in California, Ohio, Florida,
New York and in other states for several years. Now it's Michigan's turn! For
ideas on what other clubs have been doing, Sky and Telescope, July, 1978.

THE VIRIAL MASS DISCREPANCY IN CLUSTERS OF GALAXIES
Mike Potter
Large clusters of galaxies represent the largest integral collections
of mass present~ known to exist. Since there is yet to be proven an
association of clusters of galaxies, these objects most closely resemble
cosmological size and mass scales. Analogous to a central question in
cosmology, there is much debate as to whether these systems are
gravitationally bound or not. Presented here is a consideration or evidence
that the richest clusters of galaxies are gravitationally bound.
______________________
Groups and clusters of galaxies occur in great numbers throughout the
observable universe. Long exposure photographs taken at the 48 inch Schmidt
on Mt. Palomar have shown that in areas of high galactic latitude to the
20.5th magnitude, more than one cluster can be identified for each square
degree of sky. (Motz and Duveen, 1977). In fact, it is believed that at least
half of all galaxies occur in clusters (Gorenstein and Tucker, 1978).
Clusters range in membership from small, sparse systems, such as the one
which includes our own galaxy and about two dozen others, to gigantic
systems, such as the nearby Virgo cluster, which contains thousands of
members. Typical sizes range from about 0.8 million parsecs (mpc) to about 6
mpc. It is the largest and richest of these that are the subject of this
paper.
It was Harlow Shapley who, in 1933, first proposed the idea of a
gravitationally bound cluster of galaxies. He argued that the statistics were
solidly against such groups being a mere coincidence of position. Far the
Virgo cluster it has been shown (Shapley, 1977) that there is only one chance
in 420 million that the arrangement of galaxies is random. Similar figures
would apply to other such groups.
It a cluster of galaxies is gravitationally bound, we should be able to
describe the relationship between the cluster’s gravitational potential
energy and the total kinetic energy of the cluster due to the dispersion
velocities of its members in the form of the virial theorem. In 1933, shortly
following Shapley's proposal, F. Zwicky applied this idea to determine the
average mass of galax1es in the Coma cluster.

Virial theorem:

In the equations on the previous page, N
M
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number of galaxies in cluster
mean mass at each galaxy
mean velocity of dispersion for cluster
mean barmonic radius of cluster

Applying equation 4 to the Coma cluster, one comes up with an average
Mass of about 2x1011 solar masses per cluster member. This would imply the
mass of the average galaxy in the coma cluster is slightly more than the
local galaxy. This is in conflict with determinations of galaxy masses based
on rotational velocity measurements. According to these determinations, the
local galaxy is a giant in terms of the average.
There is also the problem of mass-luminosity ratios. For the Coma
cluster to be gravitationally bound requires an M/L of about 100. For the
Milky Way this ratio is about 10 (Motz and Duveen, 1977).
Shown below are four M/L frequency histograms for different types of
individual galaxies as well as for groups and clusters.

As can be seen from figure I, the mass-luminosity traction for spirals
(determined from rotational velocities) and ellipticals (determined from
internal velocity dispersions) is much smaller than the mass-luminosity
fractions for groups and clusters derived from application of the virial
theorem. Indeed, Burbidge and Sargent (1971) found the mass needed to satisfy
the virial theorem was about ten times the mass derived from rotational
velocity and internal velocity dispersions for galaxies in clusters. Since
the mass-luminosity fraction derived by this latter method more close~ agrees

with the values obtained for our own and nearby galaxies, we are left with
three choices: 1) that groups and clusters are unbound, 2) that individual
field galaxies have dark, massive halos which have remained undetected,
thereby systematically affecting conventional mass determinations, or 3)
clusters contain large masses of unseen material.
The first poss1bility, that groups and clusters are unbound, seems the
least likely. There is much observational evidence to support a
gravitationally bound model for rich clusters.
If groups and clusters are not bound, we should expect to see the same
types of galaxies in groups and clusters and in similar type ratios, as are
observed for individual field galaxies. That this is not the case vas
recognized by Hubble, who observed that while most individual single galaxies
were spirals, large elliptical tended to be associated with clusters.
The graph below (Arp, 1963) shows the relationship between cluster
density and percentage of elliptical and SO galaxies in a cluster. Obviously,
a cluster's density is an important factor in determining the types of
galaxies it will contain. This is consistent with a gravitationally bound
model since in a rich, gravitationally bound cluster the number of collisions
between constituent members is much greater than in a loose, less dense
group. Such collisions would be expected to strip gas and dust from spirals,
disrupt outer spiral arms, and scatter less massive stars. Collisions between
spirals are believed to be at least partially responsible for the larger
numbers of SO galaxies in clusters.

Another process which may be responsible for the high occurrence of SO
galaxies in clusters is ram pressure, stripping. If clusters are
gravitationally bound, galaxies in the densest clusters would have the
highest average dispersion velocities. Depending on the density of
intergalactic gas and dust within the cluster, some of primordial origin and
some liberated from galaxies due to collisions, the velocity of a galaxy
through this medium may produce sufficient pressure to remove gas and dust
from the galaxy’s spiral arms.
The rate at which a spiral galaxy produces gas and dust is dependent on
the age at the galaxy. Young galaxies should, except in the most extreme
cases, produce gas and dust at a rate greater than the rate of removal by ram
pressure stripping. After a certain age, however, the rate of gas-dust
production begins a rather sharp decline (Gisler" 1979), eventually falling
below the rate at which material would be removed. At this point the galaxy
could be denuded of its gas and dust relatively quickly. Without this
materia1 a galaxy would have no way to regenerate its stellar populations. In
time, as the more massive stars evolved through to their eventual demise, the
galaxy would, on the whole, be composed of less and less massive and redder
stars, and would eventually become an SO.
Therefore, another test far the gravitationally bound model would be to
check distant clusters to see if they contain a higher percentage of spiral
galaxies. In a recent study of distant clusters which resemble the Coma
cluster in mass and density it was found that as many as 1/3 to 1/2 of the
galaxies in these clusters are spirals as compared to the Coma cluster, which
is almost totally composed of elliptical and SO galaxies. (Butcher and
Oemler, 1978)
It therefore seems quite reasonable that at least rich clusters are
gravitationally bound. That leaves the other two possibilities - both of
which have the same problem. Either field galaxies or clusters contain hidden
mass on the order of ten times the amount visible in the form of galaxies.
Consider the graph on the following page which shows the relationship
between the virial mass discrepancy and cluster density. The data points are
from two catalogs of rich clusters of galaxies and are plotted assuming a
Hubble constant equal to 50 km/mpc sec. and an M/L ratio equal to 7. The
arrows in the upper right show the effect increasing the Hubble constant or
the M/L ratio would have on the data points. The three lines across the graph
indicate the zero line of Mvt/M for several values of M/L.

Fig. III the data points are from catalogs by de Vaucouleurs and
Turner - Gott. Mvt/M is the ratio of the mass of these clusters
determined via the virial theorem/ mass visible assuming an average
M/L = 7. The three lines show the position of the line Mvt/M = 1 for
the values of M/L shown at right.
(Hartwick, 1978)
Most clusters lie well above the Mvt/M = 1 line. If we can find extra
mass, either in clusters or in individual galaxies, we can raise the assumed
M/L ratio and bring more of the points under the 1ine.
As an example of an isolated field galaxy, let's consider the Milky
Way. From observation it is fairly certain necessary masses of dust and gas
do not exist. One place extra mass could be h1dden, however is in a halo of
low mass stars. By observing the sky background brightness an upper limit can
be placed on the luminosity these stars could have. It the missing mass is to
be found in such a form then these stars must have a M/L ratio around 50. A
corresponding mass would be on the order of 0.l solar masses per star, and,
on the average, each star would be about 0.002 times as luminous as the sun.
Stars fitting this description would not show up even on photographs to the
24th magnitude if they were more than about 100 light years distant.
(Shipman, 1976).
This notion gains support from recent studies of rotational velocity
curves for spiral galaxies. If, as is commonly assumed, most of the mass in a
spiral is contained in the nucleus, then the rotational velocity at a galaxy
at increasing distances from the nucleus should decrease in a Keplerian
fashion. What is observed, however, is a decrease which is much less rapid
than should be expected if previous assumptions about mass distribution in
spirals is correct. Figure IV below shows, schematically, the expected and
observed rotational velocity curves for a hypothetical spiral galaxy.

This effect can be explained it there is a lot of unseen material
either farther out in the disk than is visible, or in a massive halo around
the galaxy. Estimates of how much mass is involved depend upon the galaxy in
question and who’s article you read. If we accept an average value, the data
suggests the possibility or as much as 5 times the visible mass.
The other possibility is that the clusters themselves hold a
considerable quantity dark material. Much to the delight of many, there is
growing direct and indirect evidence or this mass’s existence.
The first direct evidence came from a study of M87, a supergiant
elliptical galaxy in the Virgo cluster, by de Vaucouleurs, Arp, and Bertola
in 1969. They found a faintly luminous optical halo extending 5 – l0xl05 light
years from the center of the galaxy. Spectra of this halo show most of the
visible radiation as coming from stars. For this halo to be gravitationally
bound to M87, the galaxy must have a mass on the order of several tens or
trillions of suns.
This object certainly merits a closer look since it is representative
at the supergiant ellipticals which are common to clusters of galaxies. M87,
besides being much more massive than our own galaxy, is about three times as
luminous visually. A 6,000 light year long jet of material being ejected from
the core of M87 is a source of strong non-thermal radio and optical
radiation, suggesting the presence of a strong magnetic field. A large cloud
of hot gas almost a million light years (0.3 mpc) across is the source of
thermal X-ray emissions and surrounds the galaxy.
The X-ray emissions give another clue to the mass of M87. From the
brightness distribution or X-ray emissions, the density of the enveloping
cloud can be estimated. From the presence and relative intensities of Fexxv
and Fexxvi emission lines a temperature of about 30 million °K has been
inferred. For this cloud to be gravitationally bound to M87 requires a mass
very close to that derived from considerations of the optical halo – about
fifty trillion solar masses.
What is more, it we apply this method to observations of X-ray
emissions from the Coma cluster, which has a similar X-ray emitting region
about 1 mpc in diameter, we find the mass necessary to hold this cloud
analogous to the virial mass determined for that cluster.

The X-ray emission spectra also suggest the presence of about three
times as much iron in this cloud as should be expected from evolution of'
stars within the galaxies which make up the cluster. One easy way to account
for this extra iron is to assume the total mass in the form of stars is about
three times more than conventional estimates, possibly distributed in the
halos of member galaxies. Note the similarity between this estimate and the
one obtained from rotational velocity curves for stars in spirals.
(Gorenstein and Tucker, 1978)
Evidence that the Coma cluster may contain a massive dust medium
composed of glass or of material of greater conductivity has been gleaned
from observations of this cluster in microwave frequencies. If the
interpretation of these observations is correct, the density of this material
within the cluster may be near 10-27gm cm-3, enough mass to bind this and
similar clusters. (Wesson, 1977).
In short, it appears the answer to the question of missing mass maybe a
combination of more massive field galaxies and dark matter in clusters.
X-ray clusters may also be giving us clues as to how the giant
elliptical galaxies are formed. The intensity of X-ray emission in clusters
is found to be strongly correlated to the types of galaxies in clusters such
that the fraction of spirals in a cluster decreases rapidly with increasing
X-ray luminosity (Babcall, 1977). Recalling the relationship between cluster
density and galaxy type, we might further suggest that the intensity of X-ray
emission is dependent upon the cluster density. This is important since the
tendency for a cluster to be dominated by a single, super massive elliptical
is also dependent on the number density of galaxies in a cluster. (Van den
Bergh and de Roux, 1977).
From these observations and the others mentioned in this paper, it
appears the X-ray emissions, cluster density, cluster number density, radio
emissions, ratio of galaxy types, and cluster type classification may all be
related. Any proposed model for clusters of galaxies must take all these
relationships into account. One scheme which fits the observations, and is
gaining popularity, assumes clusters are bound gravitationally.

According to this scheme, early in a cluster's life, before it has
become relaxed, spirals and dwarf galaxies are ejected, causing the cluster
to lose some of its kinetic energy and contract. Some feel most individual
galaxies were once cluster members, that most galaxies are formed in
clusters, and that field galaxies are the ones that have been ejected from
the clusters, similar to ideas of how individual stare have been ejected from
open clusters. As the cluster contracts, collisions between members become
more frequent. Repeated collisions and gravitational interaction between
members strips gas, dust, and stars from outer arms of spiral galaxies,
eventually bringing about an equipartition of energy. Since the most massive
galaxies in this situation would have the lowest dispersion velocities, they
would tend toward the gravitational center of the cluster where, in some
cases, several massive galaxies may coalesce, forming a single, supergiant
galaxy. In time, as the rate of gas-dust production in the spirals falls off,
the spirals are stripped of material necessary to star production and become
SO galaxies. Galaxies passing near the giant central galaxy may experience
tidal distortions, losing some of their outer, less massive stars, many of
which might take up residence in a growing halo around the giant galaxy.
Repeated collisions could cause other galaxies to fall into the center of the
cluster and eventually be assimilated into the central galaxy. In the course
of 10 billion years, the central galaxy could have grown to enormous
proportions by absorbing the wreckage of hundreds of galaxies. As the density
of intergalactic gas and dust increased and as the central galaxy grew, it
might begin to emit X-rays as, the gas is heated to high temperatures by
compression as it falls into the potential well caused by the cluster, and,
in particular, by the central supergiant elliptical.
One possibility that has not been dealt with in this paper is the
proposal by some astronomers of a negative cosmological constant. It is this
negative constant which, according to their theory, holds the clusters
together. Although this subject has not been considered in this paper it
should be noted that even though it seems a farfetched idea, it does have a
historical precedent. In the mid 1800's it was known that Uranus did not
follow a strictly Keplerian orbit. Astronomers assumed there was an unseen
mass outside the orbit or Uranus and discovered Neptune. There was also too
problem of the rapid precession of the perihelion point in Mercury's orbit..
Again, missing mass was assumed and a search begun for a planet inside the
orbit of Mercury. Of course, there was no 'Vulcan', and it took Albert
Einstein to explain why not.

The mass necessary to gravitationally bind clusters is still missing,
but evidence of its existence grows with time. The amount of mass is cosmolcsica1ly interesting since if the mass needed to close the Coma and similar
clusters exists, then we have found about 12 percent of the mass necessary to
close the observed universe.(Shipman, 1976). If this mass is not present in
clusters there may well be a force at work which is not explained by present
physics because galaxies do appear to have evolved together in clusters.
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THE APPRENTICE ASTRONOMER'S NOTEBOOK
Louis J. Faix
At noontime, the weather was too bleak to go out for lunch so we ate in the
Company cafeteria. The early morning drizzle had settled into a steady cold
November rain. Our only solace was that at least it wasn't snow -- yet. I
placed a telephone call to my Genie in residence to remind her that I had no
social plans for the evening and that she had promised to provide a night
suitable for observing. I shall never know by what mystical powers these things
are accomplished. By quitting time, the clouds were breaking up and dispersing.
By eight o'clock, the dishes were washed, the laundry was put away and the
skies were clear -- really clear. The Genie had brought down a Northern
Canadian cold front to sweep the skies and stabilize the atmosphere. Conditions
10/10! Perfect seeing and perfect transparency! With the third quarter moon
still two hours away from rising, fifth magnitude stars poked at my eyes while
sixth magnitudes flirted and teased me to fold back the dome and turn my
expanded glass eyes towards heaven.
With two copies of "Astronomy" magazine and a thermos of coffee under my arms
the Mount Washington Observatory was unlocked and the telescope was quickly
powered up. A hasty position check on Vega fixed the setting circles and I was
set for a good night of observing.
For those who have become a bit bored with the Messier list, Astronomy Magazine
has a monthly column entitled "Star Dome". Each month a dozen or so exceptional
items in one constellation are listed and discussed. The October issue featured
Cepheus and the November copy highlighted Andromeda. These were my playgrounds
for the evening.
First on the Andromeda list was the bright planetary nebula NGC 7662. If you
were sky scanning with anything less than 30x, this object might be passed over
as just another star. At 50x its diffuse outline becomes apparent to the
experienced observer. It stands magnification well because of its high surface
brightness. At 360x, it's slightly elliptical shape (32" x 28") became apparent
and the blue green disc took on a decidedly mottled texture. Even at that scale
I could not detect it's shell structure so evident in photographs. Actually,
it's a miniature version of the classic "Ring Nebula" in Lyra complete with a
super hot dwarf core star. While it has never been confirmed, several
investigators have suspected the core star to be variable between 12th and 16th
magnitudes. Even with the nebular cloud dimmed by high magnification, I could
not detect the core.
The elliptical galaxy NGC 404 was next on the list. At 10.7 magnitude and only
6½ arc minutes from the bright position star Mirach, it can easily be missed.
The second magnitude star casts so much light in the field of view that the
galaxy's faint diffuse glow is reduced to a point like source. To the Northwest
of Mirach, the galaxy is best observed at about 100x with the star just outside
the field of view.
The red super giant variable, AQ Andromeda, was the third stop. This class N
star is distinctly orange and has a known period of 332 days.
Galactic cluster NGC 752 is a large and pleasant looking star grouping without
any outstanding visible features to match its exceptional scientific interest.
At a distance of 1300 light years, the cluster fills a low power eyepiece with
about two dozen stars of 9th to 11th magnitude. Fifty to sixty stars were
visible in my ten inch Newtonian. Burnham lists seven orange giants brighter

-2than tenth magnitude and they are all conspicuous. That author also shows how
the stellar population of NGC 752 deviates from the normal Hertzspring-Russell
sequence in a way that implies at minimum age of 1.5 billion years.
Of course, no trip through Andromeda would be complete without a visual visit
to the great galaxy M3l (NGC 224). So much has been written about this giant
pinwheel I won't even attempt to add my comments except one. Considering the
excellent transparency of the skies, I decided to search for individual star
clouds which lie in the outer spiral arms. Averted vision soon uncovered a
luminous patch in the Southwest outer arm. So brilliant is this massive group
of luminous stars that it merits its own NGC number (#206). It should be an
easy object for any 8" telescope at Camp Rotary.
I must admit to a pang of irritation at one listing in "Astronomy" Magazine.
They listed Andromeda's satellite galaxies as M32 & M110. M110 is also known as
NGC 205 and was not in the list originally compiled by Charles Messier. If
you've been star gazing for more than a few years·, you know you never heard of
M110 until recently. Some yahoo felt that NGC 205 was bright enough that
Messier should have seen it and should have listed it and therefore, has
arbitrarily added it to the great comet hunter's list two centuries after his
death. Yea Gods! Is nothing sacred?
Next on the list came a group of double stars which I elected to observe in
order of decreasing separation. 56 Andromeda is an evenly matched pair of sixth
magnitude white stars widely separated by 190 arc seconds. The "A" star has a
less well recognized 11.5 magnitude companion separated by 18 arc seconds.
Sigma 79 is a pair of 6th and 7th magnitude blue white stars (both class B9)
separated by an easy 7.8 arc seconds. Pi Andromeda is a pair of mismatched
stars of 4.4 & 8.7 magnitude separated by 36 arc seconds.
Now we began to separate the telescopes from the looking glasses. Next on the
list was F. G. W. Struve's double 3050. Evenly matched at 6.5 & 6.7 magnitudes,
this pair is parted by only 1.3 seconds of arc. Much to my satisfaction, the
old home made Newtonian Came through and put black sky between the star points.
Considering the scope hadn't been cleaned or collimated in six months, I felt
this spoke well for amateur made optics.
Next came the acid test -- 36 Andromeda. Also discovered by F. G. W. Struve in
1836, Astronomy Magazine listed the separation at 0.5 seconds. The old scope
had never done that. A check in Burnham's Celestial Handbook gave orbital
elements which indicated the 1979 separation should be a little wider at 0.65
seconds. Hurray for reflectors! There they were, lying East & West of each
other just the way the orbit chart said they should. True; there was no black
sky between them & the Airy's discs overlapped, but the two yellow star points
were separately defined. To be sure, Mother Nature and the atmosphere
cooperated to the fullest but now I'm confident that my Newtonian's resolving
power was definitely enhanced by replacing the secondary spider support with a
single rod.
Swinging up to the Constellation Cepheus, the first stop was the little known
planetary nebula NGC 40. Quite elliptical in shape, it had a fairly bright core
with only a dimly defined outer shell. At 10.2 magnitude it is too dim to
provide much color.
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NGC 188 is a loose, irregular and visually unspectacular open cluster. What it
lacks in pizzaz it makes up for in scientific merit. In my 10" scope it
appeared as a luminous area with only about thirty or forty individual stars
resolved. Catalogues indicate there are about 200 members inside a 15' circle.
This cluster has been estimated to be 12-14 billion years old thus making it
the oldest star grouping visible to amateurs.
A real treat in Cepheus is the star MU which is oft times referred to as
Herschel's “Garnet Star”. Beyond question, it is the most vividly colored star
I have ever witnessed appearing a vivid crimson red in my instrument. Other
investigators have reported that this long period variable appears to change
color a function of telescope aperture. MU, like Betelgeuse, is a red
supergiant but is one of the few stars to exhibit bands of water vapor (steam!)
in its spectra. With an absolute magnitude of -5, its luminosity would be equal
to several thousand Suns.
Xi Cepheus is a fine double (triple?) set separated by 8 arc seconds. The
brighter primary is listed as an A3 at magnitude 4.6 while the companion is a
dwarf F7 at 6.5 magnitude. The wide variety of colors described by Webb, Smyth,
Struve, Olcatt and Brown suggest difficulty in pinning down this pairs'
appearance. My experience was no different and I could do no better than
blue/white for the primary and metal gray for the secondary.
With the year drawing to a finale and the pale of Michigan Winter clouds fast
approaching, I'd advise all amateur astronomers to seize the opportunities of
the remaining autumn nights. The skies are crisp and the seeing is great. Grab
your observing guides and GO!

ORION’S PLIGHT
As a newcomer to Astronomy, I am often bewildered by the myriad of names,
numbers and titles placed on all parts of the universe. I hear their names and
wonder where the word originated from. When they're pointed out to me and the
name is mentioned. I try to visualize in the sky what my pictorial mind
conceives. But, to no avail! So I have concluded that long ago, sitting at
fireside with a hot toddy or two in hand, the elders told the youngsters bedtime
stories before they retired.
One of the stories that intrigued me was the one concerning the Orion
Constellation; indistinct enough in star-like structure, to motivate me to read
what ancient writers had left on record. Thru the sparse material available, a
story unfolds that sounds like any modern day tale of love and woe. If history
indeed repeats itself, then man's quest for love and companionship is nothing
new. Only the time, place and method differ.
In reading between the lines, I saw that from time immemorial, even the gods
were in pursuit of a meaningful relationship, one in which all odds were
challenged to possess it. So as I read the few stories on Orion, a story
unfolded in my mind which speaks of the length a creature will go to in its
quest for inner fulfillment and love.
Legend has it that Orion was born because of a strong wish of his father
Hyrieus. While entertaining 3 nobles, Zeus, Hermes and Poseidon, he mentioned
his emptiness and desire for children. These gods were so pleased with Hyrieus'
hospitality, that in gratitude they rewarded him with a son. The story continues
that the birth occurred 9 months after they had taken the hide of a heifer,
saturated it with life from their urine and buried it. Because of this unusual
ceremony, Orion was born of colossal dimensions, imbued with extraordinary
virility and outstanding handsomeness.
Orion grew to superb manhood, endowed with physical abilities far superior
to other gods. He was pursued by many maidens struck by his masculinity,
intelligence and gentility. Orion ignored their attentions for in his wisdom he
knew that their gaze was only focused on his exterior appearance. They seldom
noticed the inner spirit of the god. He, in turn, was of the maturity to search
for a maiden who would love him for himself--another being that longed for a
union of two spirits totally dedicated to each other. He finally found love in
the embodiment of Merope, one of seven sisters of Pleiades, the daughter of
Atlas and Pleione. She delighted in his adventurous stories, his quick wit and
his ingenious mind. Her attentions were not distracted by his physique for she
found that the many facets of his personality always revealed another aspect of
him that had not yet been uncovered. Because of this awareness, she conversed
with him on many topics of mutual interest, delighting in his delivery, and
herself becoming more knowledgeable as she listened. She cared for his
appetites, feeding him epicurean delights. She listened attentively to his
dreams and his thoughts on the purpose of life and creation. As time went by,
their relationship grew in leaps and bounds, so that moments spent away from
each other seemed like an eternity. Because of this desire to be always
together, Orion decided to ask her father for her hand in marriage.
Atlas, the father of Merope, was renowned for his strength and agility. He
played with the stars and planets as if they were children's toys, tossing them
about and watching them explode to the delight of his wife Pleione. But Atlas
was aging and his strength was slowly ebbing. He was still supporting 7
daughters, 6 of which were lacking in sufficient beauty, charm and grace to
attract husbands on their own. He realized that in his old age he would need to
marry them off so that his last days could be spent in comfortable, untroubled
companionship with his wife. But be was also quite vain. He wanted his fame to
perpetuate, if not thru his own abilities, then thru the accomplishments of a
son-in-law.
So he was quite troubled when Orion asked for the hand of Merope. She was
his most beautiful daughter; his favorite of the 7 and his prized possession. If

he were to agree to this marriage, he would have nothing to attract the
attentions of other males for the other six still unwed. Yet, he was pleased
with Orion. Here was a man capable of perpetuating his fame as he gazed upon
Orion's physique. He had heard many stories of Orion's achievements and prowess
and knew he was a catch for any man’s daughter. But he must discourage him from
marrying the best of the lot and turn his attention towards the other daughters.
Once one of them was married, the others would find spouses only because the
mates would desire to be a part of the family that included 'Atlas the Great'
and a son-in-law of Orion's reputation and stature.
So instead of giving Orion the hand of Merope, Atlas presented his other
daughters, extolling as best he could their virtues and keeping silent about the
flaw that kept each one from marriage. Orion became angry! He was in love with
Merope and had no wish to court any of the other daughters. Atlas told him that
Merope's hand could not be his until the others were spoken for in matrimony.
Orion, realizing that his dream would be unfulfilled unless the sisters were
married, went out in search of suitable mates. Any male would suffice as long as
there was a declaration of union. But, alas, each sister unwittingly revealed
her own defect which sent the suitors away in haste. Each one seemed more
distasteful than the last. One had a pretty smile, but it was quickly forgotten
because of an unintelligible lisp. Another's beauty was marred by protuberant,
spike-like teeth. Another's body was spotted with multitudinous warts and moles
of all sizes and shapes. Even a suitor without sight could detect an offensive
stench that quickly offended the olfactory senses. The high-pitched speech of
another pierced the delicate ear membranes to the point of intense irritability
and madness. So Orion searched the universe in vain. The more earnest he became
in providing suitors, the faster the knowledge of their physical impediments
travelled.
By this time the pride of Atlas was smoldering. His reputation was crumbling
as a result of the rejection of his daughters. His anger grew as the number of
suitors scurried away in haste. Finally, he turned on Orion. If he hadn't
brought them to his domain, his reputation would still be that of the glorious,
herculean god. How dare he subject his family to this ignominious behavior! To
appease his shame and anger and obtain revenge for his sudden infamous
reputation, Atlas blinded Orion by plucking out his eyes while he slept. He felt
that not even his darling Merope would consider him marriageable.
Orion, in his wanderings thru the universe) discovered from an oracle that
he could regain his sight if he travelled towards the sun. This he accomplished
and when his sight was restored, sailed on to Crete. Here he went hunting with
Artemis until he could devise a way of whisking his Merope away from her
father's control. As they hunted, Orion told Artemis of his unvanquished love
for Merope; of his misfortune at the hands of her father. But, Artemis herself
was taken by Orion's masculine splendor and when she realized she could not have
him for herself; in a rage she placed the curse of death by a scorpion between
him and Merope. The scorpion would forever threaten the life of Merope unless
killed by the mighty sword of Orion. Being the mistress of Zeus, she persuaded
him to cast Orion and the Pleiades sisters in the skies with Orion evermore in
the pursuit of the scorpion, which threatens the life of his beloved. Hence,
Orion is busy surveying the skies for acceptable suitors for the six sisters
while keeping an ever alert eye on the scorpion which threatens the life o£
Merope.
(And you think you've got problems.)
Arlene

SPACE SHUTTLE FLIGHTS BOOKED THROUGH 1984
NASA has firm payload commitments for the first 37 operational Space
Shuttle flights beginning in 1981. The Shuttle, therefore, is almost
completely booked through 1984.
The 47 payloads supported by the flights represent commitments by 14
government, commercial, and foreign users, and range from the European Space
Agency's Spacelab to weather, communication and navigation satellites. NASA
payloads are expected to account for 32 percent of these payloads, the
Department of Defense about 15 percent and all other users about 53 percent.
These payloads normally are assigned to flights on a first come-first
served basis. However, missions that involve national security will be given
priority, as well as missions with significant scientific and technological
objectives or time-critical launch windows. Flights for which NASA will be
fully reimbursed also will be given preference over routine scientific and
technological experiments.
A range of services are available to Shuttle users. Standard services,
which are uniform for all non-government users, include a basic Shuttle
launch for a one-day mission with a standard orbital altitude and
inclination, three member crew and standard support services. Optional
services are available at extra cost upon request. These services could
include special hardware, analysis and testing, use of Kennedy Space Center
facilities and services, and special orbital operations such as extravehicular activity and longer duration missions.
In addition to the 47 large payloads that will occupy much or all of the
Shuttle's cargo bay, more than 200 organizations and individuals have
requested room for some 300 small self-contained payloads, called the
Getaway-Specials. These universities, companies and researchers, for $3,000
to $10,000, will send their own 200-pound or less payload into orbit aboard
Shuttle. The Getaway Specials must be of research and development nature.
The Shuttle's first payload, one of three preliminary payloads scheduled
to fly before the Shuttle becomes operational, will ride the second orbital
flight test scheduled for next year. Named OSTA 1 for NASA'S Office of Space
and Terrestrial Applications, the payloads will consist of six Earth-sensing
experiments designed to enable scientists to pinpoint natural resources and
to study air pollution, lightning and ways to locate and track surface
features and clouds. The payload will include also a life sciences
experiment designed as a prototype for an exper1ment to be flown aboard the
Spacelab.
The third orbital flight test will have a payload designed to allow
astronauts to test the Shuttle's remote manipulator system, the mechanical
arm that will be used to take payloads out of the cargo bay, position them
in apace and also to retrieve satellites for return to earth. On the final
flight test, an Office of Space Science payload (OSS1), concerned with
physics and astronomy experiments, will be aboard.
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Abrams Planetarium
Science Road
Michigan State University
East Lansing, HI 48823
(517) 355-4673

A funny, free-wheeling response to many of the
most frequently asked questions (and
misconceptions) about astronomy. The show is put
together in the form of a collection of vignettes
interspersed with a series of short running gags.
Friday and Saturday•••• 8:00 p.m. and 10:00 p.m.
Sunday ••••••••••••••••••••••••••••••••4:00 p.m.
Adults •••••••••••••••••••••••••••••••••• $1 .50
Children over 5•••••••••••••••••••••••••••$ .50

McMath Planetarium
Cranbrook Institute of Science
SOO Lone Pine Road
Bloomfield Hills, HI 48013
645-3225

January and February: “Whirlpools of Darkness”
The type of death awaiting a star depends on its
mass. A black hole is one of three ways that a
star can die.
This program will explore the life-cycle of stars,
from birth to death, as seen through "clues"
appearing in the winter sky. The Black Hole
segment is narrated by Leonard Nimoy.
Wednesday••••••••••••••••••••••••••••• 4:oo p.m.
Saturday•••••••••••••••••••• 2,3,4 and:1130 p.m.
Sunday•••••••••••••••••••••••• 2,3 and 4:00 p.m.
Planetarium is included with museum admission:
$2.50 adult, $1.50 student age 5-21.
Telescope demonstrations follow the Saturday night
performance.

Wyandotte Planetarium
Roosevelt High School
54O Eureka Ave.
Wyandotte, HI 48192
284-3100

February 6, 13 and 20: “Winter Skies”
A look at the seasonal constellations of winter
and phenomena visible in the night sky.
February 21-June 11: “The Last Question”
Isaac Asimov’s timeless story that explores the
ultimate energy question-What happens when all of
the energy in the universe runs out. A true
science fiction spectacular. Narrated by Leonard
Nimoy.
Wednesday••••••••••••••••••••••••••••• 7:30 p.m.
Other showings by special arrangement.
Adults ••••••••••••••••••••••••••••••••••• $1.00
Students over 5 and senior citizens •••••• $ .50
WAS members admitted free with membership card.

