Stars of Interest
By Steve Franks

Gamma Leonis
Nearly twice as far away as Regulus lies one of the finest
binary systems anywhere in the sky. This is second magnitude
Gamma Leonis, the bright star at the bend in the sickle
of Leo. Also known as Algeiba, this beautiful golden pair was discovered by Sir William Herschel
in 1782.
Its 2.6 and 3.8 magnitude suns are in
slow orbital motion about each other over
an uncertain period of at least 600 years.
As a result, both the position angle and
East separation are increasing ever so
slightly 90' from year to year. Their present values are 123 degrees and 4.3 seconds. These figures are from current
measures by Charles Worley (one of the few
remaining visual observers of double stars in the
world today).
Closest approach of the two stars (0.4 seconds) occurred in 1741, just prior to their discovery. Maximum separation of 4.6 is predicted for the year 2063 A.D. The actual average space distance between them is 130 astronomical units or
17light-hours (about twice the diameter of our solar system).
This actual separation was calculated by the noted Belgium
astronomer Jean Meeus. Information like this helps us to more
fully appreciate what we are seeing at the eyepiece.
Gamma Leonis is a magnificent sight in even the smallest
of telescopes - especially at high power in good seeing. It is split
nicely at 100power but its duplicity is evident with as little as 30
power to an experienced eye.
Most observers see both the members of this pair as golden yellow in color. Other hues, however, have frequently been
reported. Herschel called the stars white and reddish white,
while Webb logged them during different years as gold-greenish
red, yellow-greenish yellow and yellow-deeper yellow. Barns
gave a consistent orange and pale yellow. Pickering included
Gamma in his famous roster under "White Double Stars," but
added: "both components yellow rather than white."
This pair's tints do seem to vary from night to night, probably because of atmospheric effects. As is the case with most
bright pairs, these hues are more definite in small apertures
than in large ones. A greenish cast to the companion can often
be seen in two- to four-inch telescopes, but both stars look the

same in bigger instruments. Their actual spectral types are KO
for the primary and G5 for the companion.
The great astronomer Otto Struve long ago called Gamma Leonis "one of the finest double stars in the northern
sky" - and Struve had personally examined thousands
of them! Olcott wrote: "it is best observed when it
is not quite dark or in moonlight," He gave the
colors as yellow and green in his 3-inch refractor.
About a half degree south of Gamma is
an interesting field star that bears watching.
This is fifth magnitude 40 Leonis - an object
suspected by some early observers as being a
variable star but never confirmed as such.

R Leonis
R Leonis is a vivid red Mira-type variable star located five degrees west and slightly south of Regulus. R
attains nearly fifth magnitude at maximum and can be
glimpsed with the unaided eye. However, at minimum it drops
well below 10thmagnitude - too faint for binoculars and near
the limit of a three-inch telescope. Its period is a wellestablished 313 days and a maximum at magnitude 5.8.
R Leonis is a giant pulsating star that not only varies in its
light output but also its spectral type (from M7 to M9) during its
cycle. Barns called it "a fiery, pulsating beacon"! Webb rated it
as "one of the finest of its mysterious class, deserving a special
investigation," and mentioned that certain red stars like R appear hazy when near minimum light.
The most complete description is that given by Hind (of
Lepus "crimson star" fame): "one of the most fiery-looking Variables on our list - fiery in every stage, from maximum to minimum, and is a really fine telescopic object in a dark sky, about
the time of greatest brilliance, when its color forms a striking
contrast with the steady white light of the sixth magnitude star
(19 Leonis) a little to the north."
Zeta Leonis
Some of Leo's double stars are bright and wide enough to
be seen in binoculars. One such pair is Zeta Leonis in the
wellknown sickle. Zeta is often confused by novices with the
beautiful telescopic double Gamma which lies just below it Zeta
(Continued on page 6)
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Subgroup Reports

Computer Chatter
By Larry F. Kalinowski
Starting in May, the computer group will be meeting
at the home of Gary and Patty Gathen at 21 Elm
Park, Pleasant Ridge. Gary has asked for some meetings, so it was decided to alternate every six months. Gary's
street is about three blocks south of Ten Mile Road and his
home is less than one block west of Woodward.
DBASE seems to be surviving the Borland buyout - but just
barely. According to Borland the two-year wait for an improved
DBASE is about to happen. Version 1.5will be a DOS upgrade
in February 1992 (already late). Mid '92 is supposed to bring a
DBASE program compiler for Windows. A new Windows
version and DBASE IV and V is due sometime in the future. If
there's one thing I've learned about mergers after seeing many
of them in my lifetime, a company with duplicate facilities (like
DBASE and PARADOX) will eventually let one bite thedust.
That goes for the employees, too.
The battle is on. IBM has finally introduced OS2 V2. It's
the system that is supposed to beat Windows 3 and.3.1. Until
now, Microsoft has had the Windows game all to Itself. Not
anymore. Is IBM on the verge of getting even with Microsoft?
Only time will tell. IBM is going to push OS2 With everything
it's got Watch for some interesting promotions by IBM and
Microsoft .
Creative Labs has announced a new graphics board for
video. The company that gave you Sound Blaster and Sound
Blaster Pro is doing for video what it did for sound. The new
board, called Video Blaster, will actually allow a video picture to
be seen in a window on your monitor. That means full motion
video. not slow motion or jerky stop motion.
IBM is making still more news with a new chip called the
SLC chip. It has the capability of running at two to three times
the normal marked chip speed. The new 486SLC will be put in
production sometime in the late fall or winter and can run at 40
or 60 Mhz if its normal speed is 20 Mhz. It means that a 33
Mhz chip could run at 99 Mhz. It opens up a whole new set of
possibilities with new upcoming 486 chips.
Auburn Hills will host a computer show on Saturday, May
2. It's at Oakland Community College, 2900 Featherstone. Admission will be $4.00, $3.00 for seniors. This is your chance to
familiarize yourself with the Community College campus if
you've never been there.
The next meeting of the Computer Group will be on April
23. See you there. Clear skies.


Astroganza '92

Saturday, May 16, 1992
—
Abrams Planetarium, Michigan State
University EastLansing, Michigan
May 1992

Star Party at the
Hawthorn Hollow
Observing Site
Saturday, May 2, 1992
9:00 p.m. - 8:00 a.m.
By Jeff Bondono
Our next Star Party is scheduled for a night of the New
Moon. After two cloudy star parties, we're due for a clear one.
All club members who wish to attend are welcome, provided
that you notify either Bob Halsall or myself by April 23. When
you do so, you will be given a map to Hawthorn Hollow and a
listing of the Hawthorn Hollow Site Rules (if you don't already
have them). Please be sure to follow the rules completely. If
the weather looks poor on the day of the star party, call me
(731-4706) to find out if the star party will be held. There will
be a recorded message if I am not home.
Hoping to see you there...

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
Schedule
March 14, 1992
April 11, 1992
May 9, 1992
June 6, 1992
July 11,1992
August 8,1992
September l2, 1992
October 3,1992
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Group 2
Ed Cressman
Bob Halsall
Scott Jorgensen
Marty Kunz
Nancy Rowe

8:30p.m.
9:00p.m.
9:30p.m.
10:00p.m.
10:00p.m.
9:30p.m.
9:00p.m.
8:30p.m.

Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
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NASA Spacelink

Hubble Space Telescope
Monthly Status Report
February 1992
One of the highlights of the month was the opportunity for
the HST to utilize its moving target capabilities to make observations of Jupiter in conjunction with the NASA/ESA spacecraft, Ulysses, as Ulysses swung by the giant planet. Over a
four-day period, from February 6-9, five teams of HST observers implemented proposals using the Wide Field / Planetary
Camera (WFIPC), the Faint Object Camera (FOC) and the
Goddard High Resolution Spectrograph (GHRS) to observe
auroral activity at Jupiter's north and south poles. The joint
observation provided the opportunity to combine ultraviolet
images and spectra from the HST with information on particles and fields from Ulysses and perhaps contribute to a better
understanding of what produces and maintains auroral activity.
Another aspect of the HST program is swinging into full
gear, and that is the first servicing mission. The latest NASA
Shuttle Manifest has the servicing mission (STS-61) scheduled
for December 1993. Extensive coordination and planning
activities are in progress and include teams from Goddard
Space Flight Center (GSFC), Johnson Space Center (JSC) and
Kennedy Space Center (KSC). In recognition of the complexity of the planned Extravehicular Activities (EVA),JSC has
agreed to move up the selections of two members of the fourperson EVA crew from the usual one year prior to launch to
June of this year.
Currently, the observatory is performing normally with all
science instruments, except Side One of the GHRS, fully operational.


NASA's Hubble Space Telescope
Supports Big Bang Theory and
Endless Universe
By Paula Cleggett-Haleim, Headquarters,
Washington, D.C. and Fred McGehan,
National Institute of Standards and
Technology, Gaithersburg, Maryland
January 13, 1992 - A team of scientists using NASA's Hubble Space Telescope (HST) has made the most precise measurement to date of the percent of heavy hydrogen in space, which
better determines the physical conditions present in the theorized Big Bang at the origin of the universe.
The team's findings were presented today at a press conference at the American Astronomical Society's semiannual meet4

ing in Atlanta. The group is headed by Jeffrey Linsky, a National
Institute of Standards and Technology (NIST) astronomer and a
fellow of the Joint Institute for Laboratory Astrophysics (JILA), a
collaboration of NIST and the University of Colorado in Boulder. The Hubble Space Telescope is a cooperative project of
NASA and the European Space Agency.
Deuterium, also called heavy hydrogen, differs from ordinary hydrogen by having one neutron in addition to one proton
in its nucleus. A measurement of the ratio of deuterium to ordinary hydrogen provides a critical test of conditions in the universe at the time of the Big Bang because it is believed that essentially all of the deuterium now present was created at that
time.
Linsky and his collaborators used the HSTs Goddard High
Resolution Spectrograph to observe the nearby star Capella, the
brightest star in the constellation Auriga and the universe's sixth
brightest star. With the highest spectral resolution possible on
the Hubble Space Telescope, the scientists dispersed the far
ultraviolet light of the star where the strongest absorption by normal hydrogen and deuterium occurs.
The so-called "Lyman alpha" lines of hydrogen and deuterium are located next to each other in the spectrum. These dark
lines are formed when starlight is absorbed by very low density
interstellar gas located in the line of sight toward Capella.
A careful analysis of the two absorption lines indicates the
ratio of deuterium to hydrogen in space is 15 parts per million
with an uncertainty of less than 10 percent. This ratio is lower
than the ratio in the early universe because of the destruction of
some deuterium in the cores of stars and the subsequent dispersal of this deuterium-poor gas into space by stellar winds and
supernova explosions.
Deuterium has been observed in space previously by the
Copernicus and International Ultraviolet Explorer satellites. It
also has been observed by radio telescopes. But the new measurement by the Hubble Space Telescope greatly reduces the
uncertainty in the deuterium abundance. This permits a clear
test of the creation of elements in the early universe.
If the assumptions of the Big Bang theory for the early universe are correct, the deuterium-to-hydrogen ratio in space today
determines the maximum possible amount of ordinary matter
that can be present in the universe. This amount of ordinary
matter is at least a factor of 10 too small for the universe to be
described by the ordinary laws of geometry and for the observed
expansion to be halted eventually by gravity as some cosmologists believe. If enough matter in other forms does exist to eventually halt the universe's expansion, then this missing or "dark
matter" must exist in an exotic form.
If further research finds no evidence for large amounts of
"missing matter," then the new deuterium measurements
strengthen the idea that the universe will expand forever. If true,
the universe had a brilliant beginning but will have no end.
The team of astronomers presenting this work also includes
Alexander Brown and Kenneth Gayley at IILA; Wayne Landsman and Sara Heap at NASA's Goddard Space Flight Center,
Greenbelt, Maryland; Blair Savage and Athanassios Diplas of the
University of WISconsin,Madison, Wisconsin; and Thomas
Ayresof the University of Colorado. lack Brandt of the University of Colorado is the principal investigator of the Goddard High
Resolution Spectrograph Program.
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Universe is Younger, or Cosmology
is In a Quandary,
Astronomers Suggest
By Jeffrey Norris
Note: This article has been provided by the National Science
Foundation. - Ed.
September 5. 1991 - The universe may be 12.5 billion years
old or less. younger than many scientists are prepared to accept,
according to recent reports by two teams of astronomers who
independently measured inter-galactic distances using two new
methods.
Astronomers believe the age of the universe is inversely proportional to its rate of expansion. Long before there was a Hubble Space Telescope there was a Hubble constant, a measure of
this rate of expansion.
Both are named after Edwin Hubble. the astronomer who
made initial calculations of the constant during the first half of
the century. Intergalactic distances. along with estimates of the
speed of astronomical objects. are used to calculate the constant.
Astronomers still disagree on its value. with estimates varying
from about 15 to 28 kilometers per second per million light
years. A preference for any particular value of the constant affects
how long one thinks the universe has been expanding since it
originated in what astronomers believe was an explosive "Big
Bang."
To obtain a new estimate of the Hubble constant of from 23
to 26 kilometers per second per million light years. National Science Foundation-funded research teams led by George H.
Jacoby at Kitt Peak National Observatory near Tucson and John
L. Tonry of the Massachusetts Institute of Technology measured
the distance to the Virgo Cluster of galaxies. about 50 million
light years away, just as Hubble did in 1931.
"For many years people have been trying to get this right, and
the theoretical implications were put on the back burner because
no one trusted the value." says Tonry. "Now we're converging on
a true value. But the value is theoretically outrageous. because it
implies that the age of the universe is too young for the ages of
stars we think we understand. Maybe we don't have a basic understanding for how the universe expanded from the Big Bang."
The astronomers also measured distances to other cosmic
landmarks. such as the nearby Andromeda galaxy. as well as galaxies in between Andromeda and the Virgo Cluster. The measurements were made at the four-meter Kitt Peak telescope.
which is funded by the National Science Foundation and managed by the National Optical and Astronomical Observatories.
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Jacoby's team examined planetary nebulae. gas clouds ejected by huge evolving stars that as a group are believed to shine
with roughly the same maximum brightness wherever they appear. Their apparent brightnesses are therefore a good indicator
of how far away they are. To measure the velocities of these stellar objects. astronomers measure "redshifts" in the spectra of electromagnetic radiation emitted by them.
Tonry, recipient of a National Science Foundation Presidential Young Investigator award. used a different method to measure apparent brightness. His team examined small pieces of a
galaxy. and recorded variations in light detected from these pieces in a pixel-by-pixel fashion. After determining these variations.
the astronomers applied a statistical technique to calculate average number of stars per pixel. which gives the average apparent
brightness for any typical star. Individual stars need not be distinctly visible.
"The Hubble constant. the amount of matter in the universe.
some of the fundamental physics of the universe. and the age of
stars are all variables that influence estimates of the age of the
universe." Jacoby says.
The amount of matter in the universe is also subject to serious debate. Perhaps 90 percent of it or more emits no detectable
electromagnetic radiation. astronomers say.Theorists believe that
if there is sufficient matter. the force of gravity eventually will
cause the universe to stop expanding and begin to contract.
However. most calculations of the amount of matter in the
universe indicate that the universe will continue to expand.
Jacoby says. and using these. he suggests that the oldest age for
the cosmos one obtains is about 12.5 billion years.
"If it turns out that the amount of matter is large enough to
close the universe. the age is going to be about 9 billion years." he
adds.
However. observational and theoretical calculations of the
age of older stars indicate that they are about 15 billion years old.
according to Jacoby. "To me. this suggests that something about
how the universe works is beyond our understanding at the moment." he says.
Tonry presented his findings in the May 20. 1991 issue of
Astrophysical Journal Letters. Jacoby. Robin Ciardullo, also of
Kitt Peak. and Holland C. Ford of Johns Hopkins University.
reported their results in the June 20. 1990 issue of the Astrophysical Journal.


Star Trek Convention
April 25- 26, 1992
Dearborn Civic Center
11:00 am. - 6:00 p.m.
●
Featuring James Doohan, 'Scotty" from Star Trek
and Rick Sternback, senior illustrator from
Star Trek: The Next Generation.
Also, behind the scenes of the new Star Trek: Deep Space Nine.
●
Bring your telescopes!
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Stars of Interest...
(Continued from page 1)

Leonis consists of fourth and sixth magnitude suns a roomy
five minutes of arc apart. There is also a fainter star in the
same field to the south.
Another fine binocular pair is Tau Leonis, situated beneath the lion's hindquarters. Locating it offers good practice
in the technique known as "star-hopping." Begin by setting on
second magnitude Delta, then "walk" your way southward to
Theta. Iota, Sigma and finally Tau. This fifth and seventh
magnitude pair is separated by 90 seconds and their tints have
been described as lemon and pale blue.

Alpha Leonis (Regulus)
The leader of Leo is 1.3 magnitude Regulus, marking
the lion's heart at the bottom of the sickle's handle.
This bright star is visible for eight months out of the year
and is a warming sight when seen rising in the east at winter's
end.
The binary star observer Barns called this object. "a noble sun." It is a blue-white main-sequence star of spectral type
B7, lying 84 light-years from us - therefore being the nearest
of Leo's showpieces. Admiral Smyth described its hue as
"flushed white."
Regulus has an eighth magnitude companion 177 seconds northwest of it; both stars are drifting through space together. Olcott curiously rated this a difficult object in a threeinch telescope even though it can be seen in binoculars.
Webb wrote that the small star, "...affords a beautiful contrast..." with the primary, although he was referring here to its
magnitude difference rather than its color.
The companion's color seems to be credited with having
a strange, nondescript hue - usually given as white but with
uncertainty. An intriguing comment about this object was
made long ago by famed astronomical historian Agnes Clerke.
She described this star's color as "...seemingly steeped in indigo," a curious remark which we should try to confirm ourselves.

searching for it. We should, however, remember the truth of
Sir William Herschel's famous dictum: "When an object is
once discovered by a superior power, an inferior one will
suffice to see it afterwards."
This object is much more difficult to glimpse than is the
companion to Sirius, so the instrument you are using should
be able to show Sirius B before you try for Procyon B. Excellent diffraction-limited optics and nights of extreme image
steadiness are a must for success. Make your attempt when
Procyon is on or very near the meridian. Here is a challenge
to sky, instrument and observer second to none. Anyone care
to meet it? ...
If, like most of us, you are a small telescope user, Procyon still has something of offer. It has a number of faint optical
attendants and the vicinity is rich in small pairs and triplets.
Thus it makes a fine "warm-up" object before exploring the
outposts of Monoceros.

Beta Geminorum (Pollux)
Deserving of our attention as a member of the very exclusive "first magnitude club," Pollux ranks as Gemini's brightest star despite its Greek-letter-designation of Beta. At magnitude 1.2, it actually shines about a half magnitude brighter
than nearby Castor, which carries the first place label of Alpha.
Olcott repeated a popular misconception when he pointed out, "a few centuries ago, Castor was brighter than Pollux,
which now exceeds it in brilliance." Actually, Pollux has almost
certainly always been the brighter of the two during recorded
history. He noted it in his classic work as a multiple star, having at least six very faint components. Webb recorded the
brightest of these as being only 10th and 12th magnitude;
probably they are merely faint field stars. This lovely gem is a
yellowish orange giant sun of spectral type KO, lying just 35
light-years from us.


(To be continued next issue)

Alpha Canis Minoris (Procyon)
Procyon — Alpha Canis Minoris — seems greatly overshadowed by Betelgeuse and Sirius, its partners in the great
equilateral triangle of the winter sky. It is a yellowish-white F
type sun whose tint is described as "pale topaz" by Barns. It is
also one of our nearest stellar neighbors in space - a mere 11
light-years from Earth.
Procyon's claim to fame was related by Webb: "A fine
yellow star, to which Schaeberie added the comes, long predicted by Bessel, with the Lick 36-inch [refractor] in 1896."
The "comes," or companion, is a white dwarf sun much like
the famed companion to Sirius. The presence of both these
dwarfs was deduced from their perturbing gravitational tugging
on their primaries before they were actually seen.
Procyon B appears as an 11th magnitude glimmer of
light nestled within the glare of its blazing primary at an average distance of only four seconds of arc. Its orbital period is
only 40 years; more than two complete circuits have been
made since its visual discovery.
Can a six– or eight-inch instrument reveal this tiny object today? Since a 36-inch telescope was needed to discover
it. most observers have apparently been discouraged from
6

For Sale
Model 880: 8-inch f/6 reflecting telescope
• Research Series equatorial mount (polished aluminum)
• 2-inch focuser • 3-inch llx80 University Optics finder
• 3.1-inch f/15 Meade photographic guide telescope
• Dual-axis motors
• Fully machined tube rotation system with Teflon bearings
• Tube counter-weights, leveling screws, accessory shelf and casters
The telescope is in MINT condition. It makes ari excellent photo/visual
instrument Asking $1900.00 or best offer. Ask for Jim.
James S. Ehlers
36029 Congress Road
Fannington Hills, MI 48335
(313)4n-7603 (home)
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At the Telescope

Limiting Magnitudes
The larger the diameter of a telescope lens or mirror. the
fainter the objects that may be seen through iLThe magnitude
of the faintest objects visible through a telescope is known as
its limiting magnitude, The table below -lists limiting magnitudes for many telescope diameters. This table is not absolute: under ideal conditions. limiting magnitudes can exceed
the values given here.
Diameter Magnitude
Diameter Magnitude
Eye
6.0
6"
12.2
2"
9.7
8"
12.9
3"
10.3
10"
13.4
4"
11.3
12"
13.8
5"
11.8
24"
15.5
Use these star charts to check the limiting magnitude of
your instrument and the weather conditions for the night, At
right is a detailed chart of the area including enough stars to
"star-hop" to the really dim ones - down to about magnitude
15. Inset is a low-scale chart showing the general region of
sky.
Happy viewing
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Warren Astronomical Society Calendar 1991
Sunday Afternoons

8

Thursday
Friday

May 7
May 8

Saturday

May 9

7:30 p.m.
8:30 p.m.

Wednesday May 12

7:30 p.m.

Thursday
Thursday

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

May 21
May 28
June 21-25

Solar Group at Ed Cressman's house when the weather is
clear.
General meeting at Cranbrook Institute of Science.
Open House at the 24-inch observatory of Michigan State
University (East Lansing). For further information contact
Kim Dyer.
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.
Cosmology Group meeting at Ridgewood Recreation Center.
Topic: “The Plasma Universe.”
Business meeting at Macomb Community College.
Computer Group meeting at Gary Gathen’s house.
Universe 92. Held at the University of Wisconsin, Madison.
For information, call (415) 337-1100 or fax (415) 337-5205.
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