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Observatory Chairman: Robert Halsall / 781-6784
Stargate Observatory is owned and operated by the Warren Astronomical Society in conjunction with Rotary International.
Located on the grounds of Camp Rotary, Stargate features a 12.5 inch club-built Cassegrain telescope under an aluminum
dome. The Observatory is open to all members of the club in accordance with 'THE STARGATE OBSERVATORY CODE OF CONDUCT'.
Those wishing to use the observatory must call by 7:00 p.m. (in the evening of the observing session. 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. The observatory is located at N. Lat. 42° 45' 43.5", W. long. 82° 55' 25.6", Alt. 206m.
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Lecturers should check with Camp Rotary to determine whether the Scouts are staying at the camp and to inform the Ranger
the day and time of the lecture. If you cannot lecture on your scheduled weekend, please make arrangements to switch
weekends with another lecturer or call the Chairman as early as possible. The lecturers for the coming weekends are:
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MINUTES OF THE MACOMB MEETING--MARCH 16, 1989
The meeting was called to order at 7:35, with another call for speakers
by Dan Cwiertniewicz. Al Vandermarliere mentioned that the Cosmology group
would be meeting at his house to discuss the topic "Neutrinos and Dark
Matter." News came from the Lowbrows about a fire at E.M.U. in which two
vintage (19th cent.) telescopes were destroyed – a sad loss.
Alan Rothenberg announced plans for the Chicago trip. He has made a
reservation at Yerkes Observatory for the first weekend of May.
He also showed a photo, published in the Free Press, of impromptu solar
observing session, along with one of the sun displaying a very large sunspot.
Marty Kunz will schedule another session for next month - everyone is
invited.
The main program consisted of a talk by Dr. Michael West from the U. of
Michigan. He spoke on the large-scale structure of the universe, and
specifically on the filamentary structure of galactic superclusters and the
associated voids. Dr. West's enthusiasm for his subject was obvious, and made
for a very interesting and involving presentation.
Ken Strom followed in the same vein by demonstrating the galaxy
collider program printed in last December's Astronomy. Dale Flamand received
an award from Ken Kelly for his contributions to the WASP. After this, the
meeting adjourned at 9:55.

Tom MacLaney
Secretary

MINUTES OF THE CRANBROOK MEETING--APRIL 6, 1989
Unfortunately, your secretary was a bit late, and missed the first few
minutes of the meeting. When he Came in, Alan Rothenberg was speaking on the
Chicago trip. He had made a reservation with Yerkes, but he thought their
fees were pricing them out of the market. There didn't seem to be much
interest in the general idea of a trip, so it was decided to put this on the
shelf.
Ed Love from the Love to Travel agency presented his packages to Hawaii
and Baja California for the solar eclipse in 1991. He has two air/land
packages, and a cruise to Baja. He showed travel footage of Hawaii, and
answered many questions on specific details, such as accommodations, etc.
Ken Strom gave a talk on some of the latest developments in science. He
discussed the Keck telescope and the development of a scanning-tunneling
microscope, which is able to see on the atomic level. The highlight of his
talk was the discovery of a "Wild West Town" on Venus, as reported in that
"eminent" journal Weekly World News.
Dan Cwiertniewicz spoke about a possible fossil expedition to Milan for
the weekend of April 29th. He will have to make further determination of the
specific site, and should have definite news at the next meeting. Following
this, the meeting adjourned at 10 P.M.

Tom MacLaney
Secretary

MINUTES OF THE BOARD MEETING--APRIL 9, 1989
The meeting came to order at 3:05, with Steve Aggas, Dan Cwiertniewicz,
Ken Kelly, and Tom MacLaney in attendance. Ken Strom showed up later after
being pulled away from working on his taxes.
New developments included the hiring of 2 new ranger at Camp Rotary. We
will have to see about developing contact with him. On May 27th (Memorial Day
weekend) we will be having a combination cleanup/fix and observing session at
Stargate. This will start around noon with a barbeque (bring your own meat
and a dish to pass) around 5:00.
Steve Aggas brought up the idea of converting the stargate telescope so
that it could be switched between f/5 and f/17.5. He felt that this would
enable use of lower power, and make for better deep-sky observing. There
seemed to be some practical difficulties to this idea as the need for a
stepladder to reach the eyepiece in Newtonian mode.
Astronomy Day is coming on May 13th and we need to make plans for this.
Cranbrook has asked us to concentrate on the topic "What Amateur Astronomers
Do". Tom MacLaney, Ken Kelly, and Steve Aggas will give talks on the various
star parties they've been to. Another suggested topic was "Making vs. Buying
a Telescope", as the public always seems to be asking us about this at this
type of event. Solar observing will also be a timely topic to consider.
Steve made, and the board agreed to, a suggestion that we should take
up Mike O'Dowd's offer to sell a 56mm Super Plossl eyepiece and a laminated
set of Sky Atlas 2000 for use at Stargate. The eyepiece would be an
improvement over current equipment, and the atlas would be of general use. He
also has gotten some stove-pipe extensions for use as light shields around
the mercury lights in Stargate's vicinity. Now we just have to convince the
neighbors to agree to their use.
Having dealt with the business at hand, the board decided to adjourn at
5:00 P.M.
Tom MacLaney
Secretary

The Changing Theories of M82
by Jeff Bondono
M82 is one of the brightest nearby galaxies. It is easily observed by amateurs using modest equipment, and is one
of the most interesting-appearing galaxies in the sky. More detail is apparent in M82 than in the vast majority
of galaxies, almost as if it is crying out for study. Professional astronomers have been studying M82 carefully
for decades, now, and this article summarizes their findings in chronological order. As a summary of some physical
data, HS2 is about 18 million light-years away. It is located about 100,000 light-years away from M81 and is
about 15,000 light-years across. It is a peculiar spiral galaxy viewed almost edge-on whose spectrum is dominated
by class A stars.
My starting point is an article by Sandage (#1), written in 1964, the dawn of the modern age of non-optical
astronomy. From the third radio all-sky survey conducted at Cambridge, a strong source, named 3C 231, was found
in the area of M81 and M82. It was assumed to emanate from M81 until Lynds, in 1961, identified its source as
M82. He photographed M82 through a red filter (6563 angstroms) and found the intricate hydrogen filaments you've
probably seen in many astronomy textbooks. An easily-accessible picture showing these filaments is shown in #2,
and the best I've ever seen is in #3. The immediate impression of most people viewing this and similar photographs
is that M82 is an exploding galaxy. Measurement of the spectral lines of the light emanating from the filaments
showed that the filaments on the southeast side of the center of M82 approach us and the ones on the northwest
side recede. This could indicate either an explosion, if the northwest side is closer to us, or an implosion, if
the northwest side is further. To decide whether M82 was exploding or imploding, they examined the dust lanes.
From studies of other spiral galaxies, it was known that these dust lanes would be more obvious on the nearer
side of the galaxy. It was concluded that the north side is nearer, therefore M82 is exploding. Using the observed
inclination of 8 degrees and 23 minutes, and the spectral shifts observed, it was calculated that the gas at the
ends of the filaments was moving at about 600 miles/sec (1000 km/s). Additional evidence for explosion was the
fact that the greater the distance from the galaxy, the more the spectral lines were displaced. The direct
relation of velocity to distance in the filaments was be taken to mean that the time required for each part of a
filament to travel from a common origin to its present position must be a constant; in other words, all the matter
in the filaments must have been back in the nucleus of M82 at a given time in the past. The date of the explosion
was estimated to be 1.5 million years ago, ignoring the lookback time. Even taking deceleration of the filaments
due to encounters with the surrounding gas into account, the date of the explosion was set at not more than 2 or
3 million years ago. To produce the observed emission, roughly 10 to the 63 low-energy protons and electrons must
be present in the filaments. This is about 5 million times the mass of the sun or about 1/500 of M82's total
mass. The energy needed to set this huge mass of matter in motion is about 10 to the 55th ergs. At first it was
not clear how the hydrogen gas in the filaments became ionized. Ordinarily, this requires a nearby hot blue star,
and none are near the filaments. Again, the exploding galaxy hypothesis provided a tentative answer. Through the
synchrotron radiation mechanism, large numbers of relativistic electrons produced in the original galactic
explosion could generate both the observed radio flux and also enough ultraviolet radiation to ionize the hydrogen
gas in the filaments. The first evidence of the correctness of this line of reasoning was a high-contrast photo
shot on blue-sensitive plates which showed an additional fringe of faint outer filaments on both the north and
south side of M82. These filaments showed continuous rather than line radiation, and it was polarized. The
synchrotron radiation process would be sufficiently energetic to account for the ionization of the hydrogen gas
in the filaments and hence for the characteristic hydrogen-alpha emission lines. For the cause of the explosion,
the formation of a black hole was hypothesized. When matter collapses into a black hole, the energy released is
equal to 1/2 m*c*c. The required energy would be produced if 100 million solar masses were to collapse to the
Schwarzschild radius. This amount of mass was available, and astronomers felt they were well on their way to
understanding M82. The view that M82 is an exploding galaxy was widely accepted during the 68's and early 78's,
as evidenced by #4 through #7, to name but a few.
The next article I wish to summarize was written by Philip Morrison in 1979 (#8). From infrared studies of M82,
it was found that the nucleus (but not the disk) contains several huge and very young and bright star clusters
scattered over the inner 1000 light-years. It’s all heavily obscured by dust, producing the infrared radiation
and the radio emissions. This work made clear that M82 was more like a heightened version of the dense center of
a normal galaxy that like a galaxy that harbored a single compact central engine (a black hole). Additionally,
the lack of evidence of a single central engine <which would be required in the explosion scenario) cast doubt
on the explanation of the filaments' spectra. Without a huge energy source in the nucleus, it was difficult to
explain a means for ionizing hydrogen in the halo. The polarized synchrotron emission that would characterize the
aftermath of an explosion (like the crab nebula) cannot show any lines of hydrogen because it involves electrons
only, not atoms. Morrison's stroke of genius was to hypothesize that the polarized light might not be coming
directly from the halo and instead, could be a reflection of the galaxy's light off the dust in the halo. All
that is needed is to postulate is a slow drift of gas carrying a little dust, not moving in both directions away
from M82, but rather toward M82 from M81. As the dust on the southeast side approaches the galaxy's disk, it sees
the line source within it as somewhat blue-shifted. In turn, the light sent toward us is blue-shifted. To the
northwest, the story is reversed: the dust flows away from the central light source, the shift is therefore

redward, and the light sent to us carries that redshift. If it is interpreted as direct light, what we see is
swift flow outward both ways. If interpreted as scattered 1ight, what we see is only the smooth, slow drift of
dust-bearing gas into and past M82. Instead of a 1000 km/s explosion, we see a 100 km/s drift. Apparently, M82
and M81 interacted strongly recently, triggering a massive star formation in M82 and drawing a gas stream out of
M81. The dust mantle hiding M82 is so newly made that there has not been enough time to draw it out much into a
marked spiral pattern, and there are no clusters of luminous stars to mark the arms. This explanation swayed many
astronomers away from the explosion scenario of M82, as attested to by #9 through #14.
Several references reinforce the views presented in #8. #15 describes a modification to the model, now called the
'starburst model', in which many stars are suddenly being born near a galaxy's center. Infrared observations at
six locations spanning the central 1/2 arc-minute of the galaxy show similarity to that of M42 -- the Orion
nebula. The article states that most of M82's characteristics can be explained if the galaxy's center contains
100,000 uniformly distributed Orion Nebulae. This theory supports the observations mentioned in #8 in several
ways. First, the several young and bright star clusters near the galaxy's center are perfectly explained by a
large number of star-formation regions. Second, these young and massive stars would be expected to produce about
1 supernova every 3 years, explaining M82's nonthermal radio emissions. #16 describes this starburst model in
conjunction with other interacting galaxies. It explains that when two galaxies pass close to each other, the
disturbance to their nucleus results in compression of gas clouds and rapid star formation. #17 agrees that M82
is a starburst galaxy, not exploding one. It notes that M82 is receiving gas through a bridge of hydrogen gas
that it pulled out of M81 during a recent encounter, and states that M82 is one of the brightest infrared sources
in the sky beyond the Milky Way. At its center, the infrared luminosity is about 20 billion times the luminosity
of the sun. It is also one of the brightest sources of carbon monoxide emission beyond our galaxy. Analysis of
the doppler shift in these emissions reveals structure in M82, with the receding gas to the north and the
approaching gas to the south. Contrary to the situation in normal spiral galaxies, where the axis of rotation is
perpendicular to the galactic disk, in M82 the axis is tilted at 45 degrees to the disk. This suggests the
presence of large motions directed toward or away from the center of M82. These peculiar motions may be the
consequence of an infall of gas from M81. Moreover, the analysis of the distribution of the carbon monoxide
emissions shows the greatest concentration at the center of the galaxy. Both the bright infrared emissions and
the presence of molecular clouds in the nucleus tends to support the starburst model of M82. M82, they say,
exhibits many of the characteristics we expect of a young, or a rejuvenated galaxy. #19 agrees that M82 is a
starburst galaxy due to infall from M81. It presents evidence and theories which suggests that only stars larger
than 3 solar masses are forming in M82. This article discusses star formation quite extensively and describes the
conditions that lead to runaway starburst star formation.
#18 says a powerful x-ray source. ten times higher than anything in our galaxy, in M82 is a good candidate for a
black hole. The X-rays 'can be generated by matter falling into a black hole. The amount of x-ray output suggests
a mass of at least 5 suns. The article suggests that the black hole resides in a binary system, and draws matter
off its companion. This contradicts several previous references, in that it n0w identifies a central engine in
M82.
Predictably, in #20, Arp advocates the exploding galaxy view of M82. Since M82 is the companion to a large spiral
galaxy (M81), his theories suggest that it should have both a higher redshift than M81 (which it does), and that
it should have quasars located near it (remember that Arp is the major proponent of the idea that quasars are
nearby objects ejected from the nuclei of galaxies). Indeed, Arp found 3 quasars about a galaxy diameter away
from M82 towards the southeast. In addition to their close proximity, they all lie within a narrow cone that
points right at the center of M82. Moreover, that cone lines up exactly with a notch cut out of the oxygen
emission envelope that surrounds M82. A radio source appears in this cone, closer to the center of M82 than the
quasars, and x-ray emissions from the galaxy also extend generally along that cone. Arp also comments that the
lack of observed supernova explosions in M82 flies in the face of the theories which require one every three
years.
#21 cites a new study by Bland and Tully that suggests, again, that M82 is exploding. They observed two elongated
bubbles of gas that appear to be flowing outward along the minor axis of the galaxy. The filaments originally
found in the early sixties lie on the surfaces of these bubbles. They agree that some of the polarized light we
observe in the halo is a reflection of the nucleus' light off dust. The spectral line of hydrogen-alpha that they
studied at 60,000 points in the galaxy shows two components: one coming from the bright filaments and the other
coming from the halo. The part coming from the halo rotates with the disk of the galaxy. The emission from the
filaments, though, is caused by the explosion. They explain that supernovae in the nucleus of the galaxy can heat
the surrounding gas and can generate the bubbles, which they describe as a hot galactic wind. The supernovae are
created as the result of formation of massive stars for 10 million years. Tidal interactions with M8l can funnel
enough gas into M82's nucleus to account for this star formation. #22 adds that part of the evidence of a
supernova-driven explosion is that the gas coming out of the, galaxy keeps accelerating as it gets farther from
the galactic center -- something that would happen only of explosive activity is still going on and pushing the

gas as it leaves. As additional evidence, radio telescopes have spotted more supernova remnants in M82's center
than might be expected.
So it seems that M82 may be more complicated than any of the earlier theories have supposed. The simple one-time
explosion hypothesis seems to have been ruled out. The theory of Morrison's that stated that all we see is a
reflection of M82's light off of dust seems to be incomplete. The simple starburst theory doesn't explain the
bubbles of outflowing gas. And the x-ray evidence again suggests that a single-central engine may be responsible
for at least some of the activity. The tilt of the axis of rotation seems to not be very well explained by any
of the theories. The years ahead may allow some kind of melding of the varied hypotheses into a consistent theory
of the galaxy. For now, we can all gaze at the mottled face of M82 and wonder.
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Jupiter by William Dominguez

The fifth planet in order of distance from the Sun is Jupiter. It is one of the brightest objects in the night sky. only
outshone by the Moon, Venus, and sometimes Mars. Its average distance from the Sun' is 483 million miles. Sunlight at this
distance from the Sun is only 1/27 as strong as sunlight on Earth; therefore, the temperature at the top of the clouds is quite
cold- about 230 degrees below zero. It takes 12 years to complete one revolution around the Sun. It is the largest of the
planets. Its diameter is 90,000 miles. 11 planets the size of Earth could be lined up side by side across Jupiter, and 1300
planets the size of Earth would fit inside it. Jupiter rotates very rapidly, taking only 10 hours to complete one rotation on its
axis. The rapid rotation flattens the planet at the poles.
Jupiter has been visited by three space probes- Pioneer X in 1973, Pioneer XI in 1974, Voyager I in 1979, and Voyager
II in 1979. All four satellites have revolutionized our knowledge tremendously of the planet and its satellites. This year, the
Galileo probe will be launched towards Jupiter. In 1995, it will dive into the planet's atmosphere.
The atmosphere of Jupiter is composed mostly of hydrogen, helium, methane. and ammonia. It contains many
colorful markings. The most well-known is the Great Red Spot, a hurricane storm that has persisted for over 300 years. The
atmosphere is a place of great turbulence and change. There are violent thunderstorms and lightning superbolts as big as
New York City. The fact that a hurricane storm is able to persist for over 300 years in this turmoil is remarkable.
Jupiter generates twice as much heat as it receives from the Sun. The planet is still quite hot from its formation. The
interior of the planet is composed of hot hydrogen fluid and liquid metallic hydrogen, which is hydrogen under such an
immense pressure, that it behaves like a metal. At the center of the planet, there may be a rocky' core about twice as large
as Earth. The central temperature is estimated to be 54,000 degrees.
Jupiter has a magnetic field ten times stronger than Earth and is surrounded by radiation belts similar to Earth's Van
Allen Belts but a million times more deadly.
Jupiter also has a thin ring, which is composed of large dusty particles. The ring is less than 20 miles thick and is
invisible from Earth. Jupiter has 16 satellites. Four of them were detected by Galileo in 1610. Their names are Io, Europa,
Ganymede, and Callisto. The first two are about the size of the Moon, while the last two are about the size of Mercury. Their
distances from Jupiter range from 260,0001-170,000 miles. Io has at least eight active volcanoes and is even more active than
the Earth. Its surface is constantly being renewed. Europa has a remarkably flat surface and also is still active. It has an ocean
of liquid water beneath the crust. Some scientists think that there may be life in this ocean. Ganymede is covered with a
peculiar grooved terrain but doesn't show too many other signs of activity. Callisto is saturated with craters and has the oldest
surface in the Jupiter system. Thus, we have a direct decrease in degree of activity from Io to Callisto. In addition to the four
major moons, there are four moons which orbit inside them and eight moons which orbit millions of miles beyond them. All
of the satellites are less than 200 miles in diameter. Four of the outermost motions orbit Jupiter in retrograde, or reverse,
direction and might be captured asteroids.
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Minor Planets for Apr. – May
(calculated by Ken Kelly)
Ephemeris for (29) Amphitrite
Ephemeris for (20) Massalia
Ephemeris for (10) Hygiea
Ephemeris for (4) Vesta

