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Radar Images of Asteroid Toutatis

January 4, 1993 — These are radar images of
asteroid 4179 Toutatis made during the object's recent
close approach to Earth. The images reveal two irregularly shaped, cratered objects about four and 2.5 kilometers (2.5 and 1.6 miles) in average diameter which are
probably in contact with each other. The four frames
shown here (from left to right) were obtained on December 8, 9, 10 and 13 when Toutatis was an average of
about four million kilometers (2.5 million miles) from
Earth. The time required to obtain each of these images
was 55, 14, 37 and 85 minutes, respectively. On each day,
the asteroid was in a different orientation with respect to
Earth. In these images, the radar illumination comes
from the top of the page, so parts of each component facing toward the bottom are not seen. The large crater

shown in the December 9 image (upper right) is about
700 meters (2,300 feet) in diameter. The radar observations were carried out at the Goldstone Deep Space Communications Complex in California's Mojave desert by a
team led by Dr. Steven Ostro of JPL. For most of the work,
a 4OO,OOO-watt coded radio transmission was beamed
at Toutatis from the Goldstone main 70-meter (230-foot)
antenna The echoes, which took as little as 24 seconds to
travel to Toutatis and back, were received by the new 34meter (112-foot) antenna and relayed back to the 70meter station where they were decoded and processed
into images. The radar observations were part of the
Planetary Astronomy Program of NASA's Office of Space
Science and Applications.
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The Warren Astronomical Society, Inc. is a local, non-profit
organization of amateur astronomers. The Society holds meetings
on the first and third Thursdays of each month, starting at 7:30
p.m.
General meeting on first Thursdays:
Cranbrook Institute of Science
500 Lone Pine Road
Bloomfield Hills, Michigan

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
$15.00
Among the many benefits of membership are:
• Discount magazine subscriptions:
Astronomy
$16.00 (12 monthly issues)
Sky and Telescope
$20.00 (12 monthly 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.)
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Send articles to the editor:
Douglas E. Goudie
2420 Alexander
Troy, Michigan 48083-2405
Internet: cl771@cleveland.freenet.edu
Bitnet: cl771%cleveland.freenet.edu@cunyvm
Disclaimer: The articles presented herein represent the
opinions of the their authors and are not necessarily the opinions
of the Warren Astronomical Society or tis editor. The WASP
reserves the right to edit or deny publication of any submissions.

STARGATE OBSERVATORY

Business meeting on third Thursdays:
Macomb Community College
South Campus, Building B, Room 209
14500 Twelve Mile Road
Warren Michigan

Send membership applications and dues to:
Mike O’Dowd
4734 Brockham Way
Sterling Heights, Michigan 48310

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

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

LIBRARY

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

SUBGROUPS

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
Lunar / Planetary:
Riyad Matti
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
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Subgroup Reports

Computer Chatter
By Larry F. Kalinowski
Faster video displays seem to be the new branch of
expanding computer technology. The phrase most
mentioned now is "local bus." The newest computers are touted with a local bus feature that improves video
data transfer speed by about 10times. Essentially, all it is is a
special bus that is capable of running data through it as a
much faster rate. The old ISA bus that we still use for disk
drives, modems, mice and printers is still present. It runs at
about eight megahertz.
I just saw an ad in Astronomy for a three-inch viewfinder. The price was $49.95. It's on page 13 of the March issue.
It includes a mounted three-inch, f/4.5 achromat with a 1 l/2
-inch helical-lock focusing and extension tube. Even when
adding the $5.00 shipping fee, it sounds like a good deal. The
eyepiece isn't included.
It's hard for me to believe that Jack Newton is offering a
dry ice camera for sale for astrophotography in this day and
age. I thought the dry ice camera died years ago. There are
so many disadvantages to dry ice photography that I can't
see anyone wasting their time with it It's not even safe to
use. Come on, Jack, for a guy that's into CCD photography, I
thought you would know better than to promote a dead
horse.
There are two computer shows coming up: The first one
is Sunday, February 28, at the Dearborn Civic Center, 15801
Michigan Avenue at Greenfield in Dearborn. The second one
is on Sunday, March 7, at Madonna University Activities Center, 196 and Levan Road, exit #173 in Livonia. Showtime is
between 10:00 a.m. and 4:00 p.m. I'll probably see you at
both of them.
See you at our next Computer Group meeting on February 25 at my place at 8:00 p.m. You can reach me at 7769720 for more information.


DXS Science Results
By Brian Dunbar Headquarters, Washington,
D.C.; Dolores Beasley Goddard Space Flight
Center, Greenbelt, Maryland and Terry Devitt
University of Wisconsin, Madison, Wisconsin
NASA-Wisconsin Experiment Links X-rays to Supernova
Astrophysicists analyzing preliminary data from a
NASA-University of Wisconsin instrument aboard the Space
Shuttle Endeavour have obtained the first direct evidence
that mysterious X-rays from deep space emanate from clouds
of invisible gas.
The clouds of ionized, extremely hot gas, many scientists believe, were produced long ago by cataclysmic supernova explosions.
Using a detector known as the Diffuse X-ray Spectrometer (DXS), astrophysicists from the University of WisconsinMadison sampled faint X-rays that appear to be a signal from
a supernova event that occurred in the vicinity of our solar
system.
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Since the beginning of X-ray astronomy in the early
1960s, scientists have puzzled over the origins of the lowenergy X-rays that emanate from seemingly empty space,
including a huge region around our solar system.
If scientists' ideas of how these enormous pockets of
superheated gas came to be is correct, then the X-ray signal
detected by DXS may be coming from gas heated by the blast
wave of a supernova, said Dr. Wilton T. Sanders of the university of Wisconsin-Madison, the DXS’ principal investigator,
That supernova, which occurred approximately
300,000 years ago, likely created a pulsating star known as
Geminga as well as an expanding pocket of superhot X-ray
emitting gas that now surrounds our solar system and extends for several hundred light years in all directions.
Recent observations from the German-American X-ray
satellite ROSAT and NASA's Compton Gamma Ray Observatory identified Geminga as a pulsar, a very dense, rapidly
rotating species of star associated with supernova events.
"What we are seeing is like an echo from the past,"
said Sanders. "For thirty years, scientists have speculated
about the origins of these X-rays and now this echo, these
faint X-rays that we're looking at, are starting to give us
some answers."
The X-rays being deciphered by the Wisconsin scientists seem to underpin a theory put forward 20 years ago by
UW-Madison scientists that the X-rays are produced in vast
clouds of superhot, ionized gas heated by supernova explosions in our galaxy.
"We're looking at objects that are so hot they glow in
X-rays," said Sanders. "They're houer than white hot, they're
hotter than blue hot. They're X-ray bot, and that means that
the temperatures of these clouds is something on the order
of a million degrees."
In addition to scanning the sky in the direction of
Geminga, the DXS detectors - a pair of extremely sensitive Xray spectrometers mounted on opposite sides of Endeavour's cargo bay - swept other regions of space. There they
detected X-rays who signature looks distinctly different
from that of Geminga, and could possibly be from a far older
supernova event.
That supernova, which probably occurred millions of
years ago, created a similar gas bubble that is now much
bigger than the one that may have been caused by Geminga
"So what we may be seeing with Geminga is the creation of a
gas bubble within a gas bubble," said Sanders. "The effect of
Geminga would be to reheat and, if it exploded near the edge
of this region, enlarge the existing cavity in one direction. "
Sanders cautioned that while the DXS data look good,
they are still preliminary and will require extensive analysis
before they can be presented to the scientific community .
High counts of high-energy particles initially led to some
problems with the instrument early in the flight of STS-54,
which was launched from the Kennedy Space Center, Cape
Canaveral, Florida, on January 13. However, by purging the
detectors with gas and heating them, ground controllers at
the Goddard Space Flight Center (GSFC), Greenbelt, Maryland, were able to return the instruments to operation. GSFC
manages the DXS for NASA's Office of Space Science and Applications.
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NASA Spacelinks

Galileo Mission Status
January 27, 1993 - The spacecraft is now en route to Jupiter,
scheduled to go into orbit there on December 7, 1995. It
completed its second Earth gravity assist on December 8,
picking up the last increment of velocity for the Jupiter
flight. Spacecraft performance and condition are excellent
except that the high-gain antenna is only partly deployed;
science and engineering data are being transmitted via the
low-gain antenna An operation intended to free the highgain antenna by pulsing the antenna-deployment motors
began in late December and concluded January 19 without
success. The Project will now focus on completing the Jupiter mission using the low-gain antenna. Galileo was
launched October 18, 1989 by Space Shuttle Atlantis and an
IUS, and flew by Venus and Earth in 1990for earlier gravity
assists.

Magellan Mission Status
January 22, 1993 — The Magellan results were featured in the current issue of National Geographic magazine
in a beautifully illustrated article titled "Venus Revealed."
January 29, 1993 — The Project continues its systematic archiving of science data. A complete validated catalog
of data from the first 243-day mapping cycle has been delivered to the Planetary Data System Central Node at JPL and to
the PDS Geosciences Node at Washington University.
February 1, 1993 — The Magellan spacecraft is continuing to operate satisfactorily, collecting gravity science data
and performing normal housekeeping activities such as momentum wheel desaturations and star calibration scans. The
spacecraft continues to provide engineering telemetry at
1200 bps on the X-band downlink.
An IMAX segment is being filmed in the Magellan science area which recreates the retrieval of the first data.
February 12, 1993 — The Magellan Project continues a
systematic process condensing its operations and preparing
for the Lean Mean Gravity Team phase of the mission. Approximately 1400 square feet of the MGN MSA has been vacated to provide space for the Rapid Prototyping Test Bed.
The spacecraft has completed 6760J orbits of Venus and is
now 61% complete on its gravity data collection in Cycle-4.

Mars Observer Mission Status
January 27, 1993 — Spacecraft health and performance are
normal, and Mars Observer is on its planned trajectory leading to Mars orbit insertion August 24, 1993. It is now in the
"outer cruise" flight mode, with communications on the high
-gain antenna The scientific instruments are being checked
out on schedule. The second TCM is planned for February 8.

Ulysses Mission Status
A problem in the MCCC (Mission Control Computing
Center) at JPL caused all data to be tagged with the year
1992 instead of 1993. The real-time SCMS was not able to
file this data since the time key was earlier than the first record in the history file. The history files on the backup machine were cleared and this was used to file data while the
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problem was traced. Once the problem was fixed data were
recalled into the real-time machine and properly filed in the
history files. No data were lost.
January 5, 1993 — All spacecraft and science operations are performing well. Ground controllers are carrying
out routine data-gathering activities and experiment reconfigurations as required. The 34-meter ground antennas are
being used for ranging when the spacecraft is sending data
at a low bit rate. Seventy-meter-antenna ranging passes are
also performed periodically.
Earth-pointing maneuvers were carried out on December27 and 30, 1992 and on January 3, 1993. The next maneuver is scheduled for January 7,1993.
Today Ulysses is about 688 million kilometers (428
million miles) from Earth, traveling at a heliocentric velocity
of about 32,000 kilometers per hour (21,000 miles per
hour).
January 27, 1993 — The spacecraft is in a highly inclined
solar orbit, now almost 17degrees south of the ecliptic plane,
in transit from its Jupiter gravity assist in February toward
its solar polar passages in 1994 and 1995. Its condition and
performance are excellent, and it continues to observe the
interplanetary medium.

Voyager 1 & 2 Mission Status
January 27, 1993 — The two Voyager spacecraft continue their interstellar mission with fields-and-particles data
acquisition. Voyager 1 was launched September 5, 1977, is
currently 7.6 billion kilometers (4.7 billion miles) from the
Sun after flying by Jupiter and Saturn in 1979 and 1980;
Voyager2 was launched August 20, 1977, flew by Jupiter
(1979), Saturn (1981), Uranus (1986), and Neptune (1989),
is now 5.8 billion kilometers (3.6 billion miles) from the Sun.


Hubble Telescope Uncovers
Secrets of Galaxy Evolution
By Paula Cleggett-Haleim, Headquarters,
Washington, D.C.; Jim Elliott, Goddard Space
Flight Center, Greenbelt, Maryland and Ray
Villard, Space Telescope Science Institute,
Baltimore, Maryland
December 1, 1992- Looking deeply into the universe
and far back in time, NASA's Hubble Space Telescope (HST)
has found some suspected ancestors of today's galaxies.
The Hubble images reveal that star-forming galaxies
were far more prevalent in the clusters of the younger universe than in modem clusters of galaxies near us today.
"The results have important implications for theories
of how galaxies have evolved since the beginning of the universe 15 billion years ago," said Dr. Alan Dressler of the Carnegie Institution, Washington, D.C.
Serendipitously, the Hubble observations also might
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Galaxy Evolution...

Most Distant Galaxy Cluster

(Continued from page 4)

have uncovered the most distant galaxy cluster yet seen. The
cluster might be as far as 10 billion light-years, at a "lookback" time corresponding to the early epoch of galaxy formation.
A principal goal for the HST is to trace galaxy evolution
through direct observations. This is very difficult to achieve
with ground-based telescopes because the tiny images of
distant galaxies smear into faint blurs when viewed through
Earth's atmosphere.
HST images of a pair of remote clusters of galaxies, located four billion light-years away, allow astronomers to
distinguish, for the first time, the shapes of galaxies which
existed long ago.
The pictures, taken with HSTs Wide Field / Planetary
Camera in Wide Field Camera mode, are so detailed that
they show a full range of galaxy types inhabiting the universe of four billion years ago — elliptical, spiral, distorted
and irregular forms.
The images also reveal galaxies in collision. Some are
tearing material from each other. Others are merging into
single systems.
Dressler said the pictures are sharp enough to distinguish between various forms of spiral galaxies, whose distinctive swirl patterns are outlined by vigorous star formation.
"This shows us that clusters billions of years ago contained not only the elliptical and S-zero galaxies like those
dominating their descendant clusters today, but also several
times as many spiral galaxies," said Dressler. S-zero galaxies
are lens-shaped, featureless galaxies that may be the transition between spiral and elliptical galaxies.

Disappearing Galaxies

"The new Hubble data are the first unambiguous sign
of the influence of environment on the form of a galaxy" said
Dressler. "Clearly, spirals were common in clusters in the
distant past, but they have largely disappeared or changed
form by now."
Based upon the HST pictures and the results of earlier
research with ground-based telescopes, the team thinks that
the rapid decline in the spiral galaxy population can be explained by three mechanisms—merger, disruption and fading.
HST reveals many examples of strong galaxy interactions or mergers in one of the clusters. This is evident by the
presence of "tails" distorting the shapes of some galaxies.
The tails probably are caused by tidal effects where the
gravitational pull between closely passing galaxies stretch
and disrupt their stellar distributions.
The result is that many ancient spirals might have
merged to form giant elliptical galaxies or simply been tom
apart and dispersed by the violence of what Dressler calls
the "Cuisinart environment"
Dressler, however, believes that violent collisions are
not the whole story of the missing spiral galaxies. His earlier
research indicated that bursts of star formation also were
much more common in the past When the star formation
subsided in many of these early spiral galaxies, they may
have faded and are unnoticed in today's nearby clusters.
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The HST observations also may have discovered the
farthest cluster of galaxies ever seen, located 10 billion
lightyears away. The HST picture resolved a cluster of about
30 very faint objects.
"The smaller, more compact appearance of the objects
suggests that they are in the background, much further away
than the foreground galaxies," said Dressler.
Additional evidence comes from the presence of a quasar possibly among the faint objects. Ground-based spectral
observations of the quasar's redshift, an indicator of cosmological distances, place the quasar at a distance of 10 billion
light-years.
Quasars are theorized to be the extraordinarily bright,
active cores of primordial galaxies. Quasars were prevalent
in the early universe and hence, most are located out at 10
billion lightyears.
"Though the superposition of the cluster objects and
the quasar could be a coincidence, both are so unusual that
there is good reason to believe that all are members of the
same cluster" said Dressler.
The bright spots which might accompany the quasar do
not resemble the elliptical and spiral galaxies of today, according to Dressler. "Conceivably, the objects might not be
separate galaxies but rather bot spots' in galaxies whose full,
extended forms are too faint to be seen in the Hubble observations."
Dressler suggested that the small spots seen in the
more distant cluster could be sites of vigorous star formation. This would explain their blue colors, because young,
massive stars are brightest in blue and ultraviolet light "If
the cluster is as far as the quasar, then it will offer an unprecedented opportunity to learn how galaxies formed. With
so many objects, it seems likely that among them are the
ancestors of common galaxies like our own Milky Way."
The team believes that the further study of this cluster
and similar ones could provide a major breakthrough in seeing galaxies in the very act of formation.
The research was carried out by Drs. Dressler, Augustus Oemler of Yale University, James E. Gunn of Princeton
University and Harvey Butcher of the Netherlands Foundation for Research in Astronomy.
When HSTs full optical capabilities are restored during a
Space Shuttle servicing mission in late 1993, HST will be
able to resolve the m0rph01ogy of these very young galaxies. Hubble will be capable of showing the evolution of galaxy form over a wide range of environments and in even
earlier epochs. This will greatly aid astronomers in their
efforts to understand this key piece of the cosmological puzzle.
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NASA High Resolution
Microwave Survey (HRMS)
Targeted Search and Sky Survey Status
Background
The High Resolution Microwave Survey (HRMS) is part
of the Toward Other Planetary Systems (TOPS) program in
NASA's Solar System Exploration Division. The HRMS looks
for evidence of planets orbiting other stars through radio emissions that may be produced by technological civilizations on any
such planets. The HRMS has two search modes, a Sky Survey
and a Targeted Search. The Sky Survey. managed by the Jet
Propulsion Laboratory. uses 34-meter antennas in NASA's Deep
Space Network: to sweep the entire sky over a wide range of
frequencies for the presence of strong signals. The Targeted
Search uses the largest available radio telescopes to observe
nearby sun-like stars over a narrower range of frequencies for
weak signals. The Targeted Search is managed by NASA's
Ames Research Center which is also the lead center for the
HRMS. The combination of the two search modes is millions of
times more comprehensive than the sum of all previous search
programs. The observational phase of the HRMS was inaugurated at 1900 hours Universal Time on 12 October 1992. Columbus Day, at the NASA Goldstone Deep Space Communications
Complex in California and the Arecibo Observatory in Puerto
Rico. The Arecibo Observatory is part of the National Astronomy and Ionosphere Center, operated by Cornell University for
the National Science Foundation. In a coordinated program, the
Arecibo antenna pointed at the star GL615.1A and the Goldstone antenna began to scan a small area of sky that included the
position of the target star. The beginning of the search generated
world-wide interest in the media. This report presents an overview of the observations and results to date.
Inaugural Observations
Initial observations began with the new 34-meter antenna
at the Venus Development Station at Goldstone. The project is
using the available X-Band receiver which can be tuned from
8200 to 8600 MHz and the Sky Survey Prototype System
(SSPS). The SSPS divides 40 MHz of the spectrum into two
million 20JRz channels and automatically looks for Continuous
Wave signals as the search progresses. Each observation involves driving the antenna rapidly in a "sliding racetrack" pattern programmed to cover a "sky frame," a rectangular area of
sky approximately one degree high and 30 degrees in length.
While observing. the SSPS temporarily stores data from channels with power above a specified threshold level and excises
data from channels affected by terrestrial signals. The scan pattern is designed so that each point in the frame will be scanned
by the antenna at least twice (with slightly different offsets) at
times separated by about 10 minutes. Candidate signals drawn
from the temporary buffer are selected for verification tests at
the completion of the sky frame. A total of 17 sky frames, including four repeat frames. have been observed at X-Band. To
date. no candidates have passed the verification tests and the
results are entirely consistent with the expected thermal noise
statistics. Through January 1993. the SSPS will continue to observe about one day per week on the 34-meter antenna at Goldstone with an increase in allocated time later in the year. A special set of three sky frames covering parts of the galactic plane
were observed repeatedly in the frequency bands 1600 - 1750
MHz and 1380 - 1430 MHz. These observations, using the
available L-Band receiver on the 26-meter antenna at the Venus
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site are designed to optimize radio astronomy data and improve
interference excision algorithms.
Targeted Search
The Targeted Search System (TSS) used the 305-meter
antenna of the Arecibo Observatory, the world's largest. for its
initial observations. The TSS processed a 10 MHz bandwidth
into more than 14 million channels simultaneously. producing
parallel channel resolutions ranging from 1Hz to 28 Hz. Data
were analyzed in real time for the presence of Continuous Wave
(CW) and Pulsed signals that may drift in frequency by as much
as 1 Hz per second. Observations focused on a list of 25 stars
within 100 light years. Receivers provided by the observatory
allowed observations in four frequency bands covering a total of
about 300 MHz within the range from 1300 MHz to 2400 MHz.
Each "observation" of a star in a particular frequency band consisted of three steps with the antenna first pointed at the star.
then away from the star. and then back at the star. Each observing step lasted either 92 seconds or 299 seconds. Signals that
were present only when the telescope was pointed at the star
were considered potentially of extraterrestrial origin and were
subjected to further tests. Signals that were present both "on"
and "off' the star were deemed to be terrestrial interference signals. A total of 436 observations were conducted during the 200
hours of assigned telescope time. A large number of interference
signals were detected and cataloged. Fifteen signals required
further verification tests but all proved to be intermittent terrestrial signals.
Since returning from Arecibo, the TSS is being reassembled in the TS development lab at NASA Ames. As expected,
operational experience has indicated the need for modifications
to several circuit boards and improvements to the control software. Over the next year the capability of the system will also
be doubled to cover 20 MHz. This work is in preparation for
observations of nearby Sun-like stars in the Southern Hemisphere. scheduled to begin in 1994 at the 64-meter antenna of
the Parkes Observatory in Australia. Parkes is part of the Australian Telescope National Facility operated by the Commonwealth Scientific Industrial Research Organization. Analysis of
the data collected at Arecibo is now under way with the goal of
developing better techniques for quickly identifying. classifying.
and perhaps even avoiding interference signals.
Results
No signals from beyond our Solar System have been detected yet. Although many signals have been detected. none
appear to originate from a point on the sky as determined by our
observation and verification strategies. Most of the signals were
recognized immediately as terrestrial interference by the software. A few observations and sky frames detected signals that
required verification tests. Nearly all verification tests have been
performed at the site within minutes of the original detection. A
few tests had to be performed on the following day. No signal
passed this level of testing.
The HRMS has successfully inaugurated its observational
phase. Both the Targeted Search and the Sky Survey are using
the lessons learned in the initial observations to improve the
hardware. software, and observation techniques of the HRMS
project.
For more information, please contact:
SETI Office
NASA Ames Research Center M.S.
244-11 Moffett Field, CA 94035-1000
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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 one-inch 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 1993
Sunday Afternoons
Thursday
March 4

Thursday

8

7:30 p.m.

March 13

9:00 a.m.
-6:00 p.m.

March 18

7:00 p.m.

March 20

7:00 p.m.

Thursday

March 20

Thursday

March 25

8:00 p.m.

Solar Group at Ed Cressman's house when the weather is clear.
General meeting at Cranbrook Institute of Science. Guest speaker:
Fred Sheborg on "Split Ring Telescope Mount,"
Macomb Audubon Society Nature Fair at Stevenson High School,
Sterling Heights, Michigan (Dodge Road and Utica Road). Bring telescopes, solar filters and indoor displays. Set-up at 8:00 am. See Jeff
Bondono for details.
Business Meeting at Macomb Community College. Guest speaker:
Roger Tanner
Vernal Equinox Star party at Doug Bock's house ("Northern Cross
Observatory").
2nd Annual Messier Night, Lake Hudson State Recreational Area,
Clayton, Michigan. (Cloud date March 27.) Sponsor: The Astronomical Societies of Lenawee and Hillsdale Counties, P.O. Box 229, Hudson, MI 49247.Phone: (517)448-7173 days or (517) 547-7402 evenings.
Computer Group meeting at Larry Kalinowski's house.
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