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The Moon at Apogee and Perigee
By Mike O’Dowd

I

n 1609, with the publication of Astronomia Nova, Johannes
Kepler (1571 — 1630) correctly deduced that the heavenly
bodies do not move in circular paths around the Sun but instead move in elliptical orbits.
An ellipse is the locus of points the sum of whose distance
from two other points called foci remains constant. Kepler set
the Sun at one focus and set the planets orbiting about it in elliptical paths. Elliptical orbits are the first of Kepler's famous
three Laws of Planetary Motion.
Before Kepler, most scholars believed that the planets
moved in uniform motions about the Sun. Kepler replaced this
with his second law which states that a line drawn from the Sun
to a moving planet sweeps out equal areas in equal times. To
put it more simply, a planet moves faster when nearest the Sun.
Kepler's third law says the square of the period of revolution of a planet is proportional to the cube of its distance from
the Sun. This allowed for relative determination of planetary
distances.
So you may
be
asking,
"What does
all this have
to do with the
Moon?" The
answer
is
Everything.
First,
t he
Earth
now
replaces the
Sun as one of
the foci, meaning the Moon orbits the Earth in an elliptical orbit. When it is closest to the Earth, we call this perigee. When it
is closest to the other focus of the ellipse, farthest from the
Earth, it is at apogee.
From the second law we find that the Moon moves faster
in its orbit near perigee than it does at apogee. This affects several phenomena that can be seen from or on the Earth. One is
solar eclipses. The duration of a solar eclipse is dependent on
many factors, some of which are the distance the Earth is from
the Sun, thus affecting the apparent size of the Sun in the sky.
Also, the distance the Moon is from the Earth, thus affecting
the speed and apparent size of the Moon in the sky. These

factors and others combine to determine the type of solar
eclipse and its duration. An annular eclipse happens when the
Earth is at or near perigee (closest to the Sun) and the Moon is
at or near apogee (farthest from the Earth). When these two
conditions occur, the disk of the Moon fails to completely cover
the Sun. A
thin sliver of
the Sun's surface
surrounds
the
Moon in this
type
of
eclipse.
W h e n
the Earth is at
or near apogee (farthest
from the Sun) and the Moon is at or near perigee (closest to the
Earth), the Moon's disk does more than completely cover the
Sun's disk. When these conditions arise, the Moon will even
(Continued on page 6)
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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.

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
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MEMBERSHIP AND DUES
Membership in the Society is open to all. Annual dues are:
Student
$12.00
College
$17.00
Individual
$25.00
Additional Family members
$ 5.00 per person
Senior Citizen
$17.00
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.)

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

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
Cosmology:
Mike O'Dowd
Deep Sky:
Doug Bock
Lunar / Planetary:
Alan Rothenberg
Solar:
Ed Cressman
Telescope making:
Jim Houser

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 Marty Kunz at 477-0546.

Send membership applications and dues to:
Ed Cressman
30540 Pierce Road
Southfield, Michigan 48076
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Subgroup Reports

Computer Chatter
By Larry F. Kalinowski
Roger Civic and I strolled through the computer show
at Madonna University last March 8th, taking in the
tables of assorted hardware and software. There was
so much available, it was impossible to see it all in one afternoon. The highlights were prices like 18 cents each for 360K
disks, 32 cents for high-density five-inch disks, $7.00 for lockable disk boxes holding 50 disks and $20.00 for a used Hayes
1200 baud Smartmodem. There's something for everyone. We
saw Teac's dual disk floppy drive. The regular price is S199.00.
IBM has designed, manufactured and started to distribute a 16megabyte memory chip in some of its latest hardware. It's supposed to be four months ahead of the Japanese. How long will
it be before you and I can have them in our computers? Who
knows? Two-megabyte chip sets are selling on the street for
abut $130.00 now. Compare that to the price of one megabyte
chip sets that sell for about $40.00. There are four megabyte
chip sets available via mail order, but I have yet to see any eightmegabyte chip sets for sale. Because of the technology, capacities double every time a new generation is produced.
AMD has announced a new 33 MHz 386SX processor. It's
on sale now by one large mail order house. How long will it be
before AMD announces a 486 chip? If that happens, you can

Observing Jupiter's Moons
By Marty Kunz
Now is the best time to observe the planet Jupiter
and its four brightest moons. 10, Europa, Ganymede
and Callisto orbit Jupiter rather quickly so every night
you look these moons they will be in a different position.
The easiest event to watch is an eclipse of one of
these moons. This is when a moon travels into or out
of the shadow of Jupiter. Start looking about ten
minutes early as the moon takes a few minutes to traverse the edge of the shadow. The next type of event to
look at would be an occultation. This is when a moon
goes behind the planet. A transit is when a moon travels across the face of Jupiter. It is easy to see when the
moon nears the edge of Jupiter - however, it is difficult
to see the moon in front of the planet unless it is a
dark moon on a light zone or a light moon on a dark
belt. Sometimes it is easier to see the moon's shadow
transit the face of Jupiter.
Times and dates for these events are listed in Sky
and Telescope, The Astronomical Almanac and The
Observer's Handbook. At Warren club meetings I
have made this information into a more practical form
by eliminating times that occur during daylight or below the horizon and changed the Universal Times into
our local Eastern Time zone. Don't forget to get a
close look at the planet itself. With the weather getting
better, you don't have any more excuses to not bring
out your telescope!
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bet the prices for that CPU will come tumbling down, knocking
down all the others, too.
Two people have volunteered to handle any WASP articles
that need to be sent to our WASP editor via modem. Bob Halsall, our club president, and Walter Wawrzynski. Send your Atari, Apple or IBM disk to Bob at 61331 Windwood Court, Washington, MI 48094 or just IBM disks to Walt at 5710 Filmore,
Warren, MI 48092. It's important that the articles be generated
with a word processor that will convert the file to ASCII format If
you don't have a word processor that'll do that, use any program
that stores ASCII files without the fancy extras like word-wrap or
paragraphs. Doug Goudie, our WASP editor, would like to have
those articles in during the first week of the month.
Dan Frezza, an old member of the Warren Astronomical
Society and faculty member of Macomb County Community College and Oakland University, has stated that he has access to the
University's professional, scientific network called Internet. The
network features the latest world news about science endeavors
and access to much astronomical software. He says the JPL planetary probe photos are available on CD-ROM and the first platter
goes for $20.00.
[Note: Your editor will also accept Atari and Macintosh disks.
Additionally, I, too, have had access to Internet for quite some
time - should anyone be interested in further information.... - Ed.]
The next meeting of the computer group will be Thursday,
March 26, 1992. Call me at 776-9720 for further information.
Clear skies


Hawthorn Hollow Lecture List
The desire to have club members present astronomy
programs to the scouts at Hawthorn Hollow has risen to
the point where we have been asked to be there on a
monthly basis. To ease the lecture load, club members
have been divided into two groups. These groups will
alternate their scout responsibilities monthly as detailed
below.
Group 1
Jeff Bondono
Steve Hughes
Riyad Matti
Frank McCullough
Mike O'Dowd

Group 2
Ed Cressman
Bob Halsall
Scott Jorgensen
Marty Kunz
Nancy Rowe

Schedule
March 14, 1992
April 11, 1992
May 9,1992
June 6,1992
July 11,1992
August 8, 1992
September 12, 1992
October 3, 1992

8:30 p.m.
9:00 p.m.
9:30 p.m.
10:00 p.m.
10:00 p.m.
9:30 p.m.
9:00 p.m.
8:30 p.m.
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Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
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NASA Spacelink

Ulysses
A Unique Solar Polar Mission
Introduction
The Ulysses spacecraft launched in October 1990 onboard the Space Shuttle Discovery, will reach a maximum of 80 degrees
solar latitude, as it begins the first exploration of the heliosphere over the Sun's
poles. The idea to fly a spacecraft over the
poles of the Sun was first proposed in
1959, shortly after the Soviet launch of
the first manmade spacecraft to orbit
Earth. However, almost 15 years would
pass before precision navigation and propulsion systems were refined to a point
where such a mission was technically feasible. And even then, to fly above the
ecliptic required more rocket power than
was available.
During the 1970s, separate studies by
NASA and ESA led to a joint study for a
mission that would use a gravity assist
from Jupiter to swing the spacecraft
out of the ecliptic plane and provide
acceleration needed to orbit the Sun.
In 1978 a joint International Solar
Polar Mission program was begun; it
was later renamed Ulysses in 1983by
Dr. Bruno Bertotti after Dante's
character who also hoped to explore
the "uninhabited world beyond the
Sun."
Mission Objectives
The primary objective of the Ulysses
mission is to provide an accurate assessment of our total solar environment. To
accomplish this, Ulysses will explore the
Sun, the heliosphere and unexplored
regions above the Sun's north and south
poles. Ulysses will investigate, as a function of latitude, properties of the solar
corona, solar wind, sun-wind interface, the
heliospheric magnetic field, solar and nonsolar cosmic rays, solar radio bursts and
plasma waves, and interstellar / planetary
neutral gas and dust. Secondary objectives
include interplanetary physics investigations, search for gravitational waves, and
the detection of cosmic gamma ray bursts.
During Jupiter flyby, Ulysses will also obtain measurements of the Jovian magnetosphere.

Prominent features include the 1.65-meter parabolic high gain
antenna, the Radioisotope Thermoelectric Generator and the
5.S-meter radial boom which provides an electromagnetically clean environment for certain experiments. The
main platform of aluminum honeycomb provides a
mounting surface for all electronic units and for
the Reaction Control Equipment along with its
hydrazine tank. Science instruments, except those
mounted on the radial boom, are mounted on
the body of the spacecraft. Generally, those
experiments most sensitive to radiation are
mounted farthest from the RTG while the
least sensitive are closer.
The high gain antenna will permanently
point toward the Earth to provide X-band
downlink and S-band uplink and downlink
communications with the JPL operated
Deep Space Network. Redundant tape
recorders supplement the real time telemetry system to provide continuous scientific
data throughout the mission.
Scientific Payload
The scientific payload consists of nine instruments developed in the United States
and Europe. These instruments will provide the full spectrum of fields and particles investigations. In addition, two
passive experiments use the spacecraft's radio system. Each investigation is headed by a principal investigator, supported by an international
team of co-investigators. Dr. Edward
J. Smith of the Jet Propulsion Laboratory (JPL) and Dr. Klaus-Peter
Wenzel of the European Space Research and Technology Centre
(ESTEC) serve as the U. S. and European Project Scientists, respectively.
Solar Wind Observation
Over the Poles of the Sun
(SWOOPS)
The solar-wind plasma experiment will
detect and analyze particles in the solar
wind to determine variations in particles
from the equator to the poles. The plasma
experiment will also determine how the
solar wind changes as functions of the distance from the Sun and the distance from
the ecliptic plane. It should be able to measure how the properties of the solar wind
differ between high and low latitudes and
should be able to trace the solar wind's origin
more easily at the poles than at the solar equator. Dr. Samuel J. Bamet of the Los Alamos
National Laboratory in New Mexico is the principal investigator.

The Spacecraft
Ulysses is a highly reliable, radiation resistant, spin stabilized
spacecraft and has a mass of about 370 kilogram (810 pounds).
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Ulysses...
(Continued from page 4)

Solar-Wind Ion-Composition Spectrometer (SWICS)
Through SWICS scientists hope to gain information on conditions and processes in the region of the corona where the solar
wind is accelerated. The instrument will study composition and
temperatures of heavy ions in the solar wind as they strike the
spacecraft. Once scientists have determined those temperatures.
they should be able to locate in the corona the sources of the solar
wind. the coronal heating processes and the extent and causes of
variations in composition of the Sun's atmosphere. Dr. George
Gloeckler of the University of Maryland and Dr. Johannes Geiss
of the University of Bern, Switzerland, are co-principal investigators.
Magnetic Fields
A pair of magnetometers, each designed for a different purpose, will map the heliospheric magnetic field as the spacecraft
travels through it. A vector-helium magnetometer will measure
slight fields, and as the spacecraft travels near Jupiter a flux-gate
magnetometer will measure the intense Jovian magnetic field The
two magnetometers will also provide important measurements of
the magnetic fields over the poles of the Sun. Because magnetic
fields are nearly impossible to observe from lower latitudes where all previous spacecraft have flown - little is known about
their character at the Sun's polar caps. Ulysses will allow scientists
to study magnetic fields at higher latitudes, making it possible to
infer the character of magnetic fields and their strength at the
Sun's polar caps. Dr. Andre Balogh of Imperial College, London
is the principal investigator and has provided the flux-gate magnetometer. Dr. Edward Smith of JPL is a co-investigator and has
provided the vector-helium magnetometer.
Energetic Particle Composition Experiment
Two independent sensor systems - energetic particle composition experiment and a gas sensor - will be used in this experiment.
The energetic particle instrument will detect the particles of medium-energy ions in the solar wind in an effort to understand the
processes of the coronal-storage phenomenon and to determine
how the storage depends on the particles' energy. The energetic
particle sensor will also study how solar latitude affects the paths
along which the particles move through the heliosphere. The gas
sensor will search for neutral helium emitted from interstellar
space. A period of primary interest for the gas experiment was
during the first 70 - 100 days of the mission when interstellar helium can be detected Dr. Erhardt Keppler of the Max-Planck Institut for Aeronomie in West Germany is the principal investigator
and provided the energetic particle sensor. Dr. Helmut Rosenbauer, also of Max-Planck, provided the gas sensor.
Heliosphere Instrument for Spectral, Composition, and
Anisotropy at Low Energies (HI-SCALE)
Through this experiment, scientists hope to understand the
mechanisms that release solar-flare particles and the dynamic phenomena that are associated with the solar cycle's maximum activities. The instrument will use the flow of high-energy particles from
eruptive processes on the Sun to study structural changes in the
corona and in the magnetic field lines. Scientists will also try to
measure the composition of low-energy nuclei from the Sun, both
in the ecliptic plane and at high solar latitudes, since these nuclei
should give information on the Sun's composition. Dr. Louis Lanzerotti of Bell Laboratories is principal investigator.
Cosmic Ray and Solar Particle Investigation (COSPIN)
This experiment will search for particles entering the solar
April 1992

system from other regions in interstellar space. A primary
goal is to understand the acceleration and movement of
charged particles in interplanetary space - primarily the
cosmic rays that originate beyond the solar system. From
measurements of particles not accessible in the ecliptic
plane. scientists hope to determine how and where cosmic rays originate, what forces act on them and how they
travel through interstellar space. Dr.John Simpson of the
University of Chicago is principal investigator. Unified
Radio and Plasma-Wave (URAP) Experiment.
The URAP experiment has two objectives: to determine the direction and polarization of radio sources flowing outward from the Sun and to provide a detailed study
of plasma waves in the solar wind. Scientists want to understand the basic physics of plasmas - clouds of electrically charged particles. They will search for the source of
the plasma-waves, determine how they interact with the
solar wind and how they depend on the medium through
which they move. Dr. Robert Stone of NASA's Goddard
Space Flight Center is principal investigator.
Solar-Flare X-Ray and Cosmic Gamma-Ray Burst
Experiment
A single device on Ulysses will detect both solar-flare
Xrays and cosmic gamma-ray bursts in two different experiments, which will work alone or in conjunction with
other spacecraft in the ecliptic plane, such as Galileo.
The first, the solar-flare x-ray portion of the experiment,
will measure the directionality of X-rays from solar-flares
to determine how electrons producing the X-rays were
moving in the magnetic fields of the parent flare. The
second experiment will attempt to determine the origin of
high energy gamma-rays. When a gamma ray is detected
at the Ulysses spacecraft and almost simultaneously at
another spacecraft, the small differences in arrival times
will be used to pinpoint the source of the radiation. Dr.
Kevin Hurley of the Centre d'Etude Spatiale des
Rayonnements, France (and currently working at the University of California, Berkeley) and Dr. Michael Sommer
of the Max-Planck Institut for Extraterrestrische Physik,
West Germany, are co-principal investigators.
Cosmic Dust Experiment
This experiment will measure the dust particles that
move through the solar system. Scientists speculate that
some particles might have been left over from the creation of the solar system, other dust particles probably are
remnants of comets streaking past the Sun, yet other dust
might have resulted from colliding asteroids and some
probably comes into the solar system from interstellar
space. The Ulysses dust experiment will measure the
speed and flight direction of the particles and the electric
charge they acquire as they pass through the solar wind.
Scientists will also attempt to determine the particle's density at various solar latitudes. Dr. Eberhard Gruen of the
Max-Planck Institut for Kernphysik in West Germany is
the principal investigator.
Coronal Sounding Experiment
During the period when the spacecraft and the Earth
are on opposite sides of the Sun, this experiment uses
radio signals passing to and from the spacecraft and the
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Moon at Apogee and Perigee...

Ulysses...

(Continued from page 1)

(Continued from page 5)

cover the many prominences that can usually be seen during
most other eclipses. This is a Total Eclipse and can last as
long as seven minutes.
Another
effect the
Moon has
on
the
Earth are
the tides.
The Moon
raises tides
on
the
E a r t h
through its gravitational pull. Tides can also be amplified
when the Sun, Moon and Earth lie along a straight line (New
or Full Moon). These are called Spring Tides. It is at these
times that high tides are higher than normal and low tides are
lower than normal. Tides at New or Full Moon can be further enhanced when the Moon is at perigee, its closest approach to the Earth. This is because a closer Moon exerts a
greater gravitational pull on the Earth's oceans. On April 5,
1989, the Moon reached perigee just seven hours before Full
Moon and, as a result, the tides were 10 percent higher than

normal on that day. On October 14, 1989, when perigee
occurred four hours after Full Moon, even higher tides occurred.
Some people would say the Moon has other affects on
the Earth and its inhabitants. For example, our moods and
our very states of mind are affected and, at any moment, we
may act on these emotions. This, of course, can only mean
one thing: There are more werewolves when the Full Moon
occurs at perigee than when Full Moon coincides with apogee.
The composite Moon picture at the beginning of this
article is the result of two pictures taken six months apart with
a
Mead
SchmidtCassegrain
telescope at
prime focus.
The top half
was taken on
September
24,
1988
during perigee when the Moon was 221,320 miles away. The bottom
half was taken March 21, 1989,one day before apogee and
253,560 miles away. This is a difference of 31,240 miles. 
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Deep Space Network to measure the density of electrons along
the path as the radio signals pass the Sun. The radio signals will
be slightly affected by the material they pass through, causing the
frequency of the signals to change as they pass through the Sun's
corona. That part of the frequency shift not due to Doppler shift,
is caused by the electrons in the signal path; in addition, irregularities in electron density make the radio waves scintillate; this scintillation is a measure of the number of electrons in the corona.
Dr. Michael Bird of the University of Bonn recently replaced Dr.
Hans Vollandas the principal investigator.
Gravity Wave Experiment
This radio science experiment may support Albert Einstein's
theory of gravitation. Einstein's theory of general relativity predicts
the presence of gravitational waves - ripples in space-time that are
caused by matter or mass in motion. Gravitational waves would
cause extremely small changes in a local gravity field and would
disturb the position of any object they pass. If a gravitational wave
were to pass through the solar system while the Ulysses spacecraft
is out as far as Jupiter, the distance between the spacecraft and
the DSN antenna would be changed by less than one centimeter,
which cannot be directly measured. However, tiny frequency
shifts will occur and these Doppler shifts are detectable and can
be measured against the DSN's extremely accurate hydrogenmaser clocks. The best time for attempting to detect gravitational
waves is during solar opposition (when the Earth is between the
spacecraft and the Sun). This is a period when solar noise will
least interfere with the reception of spacecraft doppler data. The
first solar opposition occurred on December 31, 1990. During
this period, radio scientists calibrated their instruments and verified their procedures so that they will be ready to search for gravitational waves during the next solar opposition period. Professor
Bruno Bertotti of the University of Pavia, Italy is principal investigator.
Mission Timetable
Event
Launch
Upper stage deployment and firing
Ulysses checkout
Jupiter encounter
First solar passage
Cross solar equator
Second solar passage
End of mission
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Date
October 1990
Day 1
Days 2-9
December 1991
April 1994
November 1994
January 1995
August 1995 

April 1992

At the Telescope

Double Stars
The ability to see both components of a double star depends on a combination of two factors: atmospheric steadiness ('seeing") and the aperture of the optical instrument Poor
seeing can merely jiggle star around — or completely blur
them. The aperture of a telescope or pair of binoculars determines the fineness of the detail it can see — its resolution.
This is figured by the simple formula 4.6 / A = R where A is
the instrument's aperture in inches and R is its resolution in
seconds of arc. Double stars whose components are separated
by 4.6 seconds should be split by an instrument with a oneinch aperture, a two inch telescope should separate double
stars 2.3 seconds apart and so forth. This formula is not absolute and stars that exceed the predicted limit can sometimes
be viewed under excellent conditions.
Here are three double stars that will allow you to check your
sky conditions and telescope performance. At right is a detailed chart of the area including enough stars to "star-hop" to
the doubles. Inset is a low-scale star chart showing the general
region of sky. Happy viewing
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Warren Astronomical Society Calendar 1992
Sunday Afternoons
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Thursday April 2
Wednesday April 8

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

Saturday

April 11

9:00 p.m.

Thursday
Thursday
Saturday
Saturday

April 16
April 23
May 9
May 9

7:30 p.m.
8:00 p.m.
9:00 p.m.

Solar Group meeting at Ed Cressman's house when the
weather is clear.
General meeting at Cranbrook Institute of Science.
Cosmology Group meeting at Ridgewood Recreation Center. Topic: “The Plasma Universe.”
Hawthorn Hollow Girl Scout Astronomy Lecture. Given
by Group 2. (See Hawthorn Hollow Lecture List on page
3.) Bring telescopes. Contact Jeff Bondono for details.
Business meeting at Macomb Community College.
Computer Group meeting at Larry Kalinowski's house.
Astronomy Day.
Hawthorn Hollow Girl Scout Astronomy Lecture. Given
by Group 1. (See Hawthorn Hollow Lecture List on page
3.) Bring telescopes. Contact Jeff Bondono for details.
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