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Observing Stars During the Daytime:
The Chimney Myth
By Richard Sanderson

Reprinted by permission from the Skeptical Inquirer (Fall1992).

A

belief has come down through the ages that stars
can be glimpsed in daytime if the observer peers at
a small section of sky from the bottom of a tall
chimney or a deep well. The chimney or well
supposedly shields the direct light from
the Sun. This reduces the amount of
light entering the eye, causing the eye's
pupil to open as it does at night, allowing more light to fall upon the retina.
One day nearly 20 years ago,
while I was working as a teenage apprentice in the planetarium at the Springfield
(Massachusetts) Science Museum, several
colleagues and I got into a discussion
about this old belief. We were overheard by
the museum's director, the late Frank
Korkosz, and he invited us to settle the question by
performing an observation. Korkosz led us down into the
museum's basement to the base of a tall, narrow chimney.
A small door near the floor allowed access to the chimney
— it was just big enough to stick your head
through. I recall a feeling of wonder at the prospect of seeing the nighttime stars simply by looking upward through this long
shaft.
The idea that stars can be
seen during the day dates back at
least to the time of Aristotle in the
fourth century B.C. Aristotle wrote
that stars had been seen in broad
daylight by persons looking at the
sky from deep within a cavern.
Pliny, who lived nearly 2,000 years
ago, had heard that a similar phenomenon occurred when the sky
was observed from the bottom of a
deep well. This concept found its
way into literature thanks to writers
like Kipling, who wrote about "the
gorge that shows the stars at noonday

clear," and Dickens.
Alexander von Humboldt. the noted German scientist and naturalist. repeatedly tried to observe stars during the daytime from mines in Siberia and America. He failed every time. Even the great astronomer Sir John Herschel had heard of this belief. He
knew an optician who became interested in astronomy after observing the "regular appearance at a
certain hour for several successive days, of a considerable star through the shaft of a chimney."
This, of course, was secondhand evidence, and it
appears that Herschel never bothered to repeat the
observation for himself.
Astronomer E. Walter Maunder, writing at
the turn of the century, described the chimney myth as a "widespread tradition." This
myth no doubt was perpetuated by such accounts as the following, which appeared
in Sir Robert Ball's popular 1889 book
Star-Land: "[The stars] can sometimes be
seen in daylight in rather an odd way. If
you can obtain a glimpse of the blue sky
on a fine day from the bottom of a coal
pit. stars are often visible. The top of the
shaft is, however, generally obstructed by
the machinery for hoisting up the coal,
but the stars may be seen occasionally
through the tall chimney attached to a
manufactory when an opportune disuse
of the chimney permits of the observation being made. The fact is that the
long tube has the effect of completely screening from the eye the
direct light of the sun. The eye
thus becomes more sensitive, and
the feeble light from the stars can
make its impression, and produce
vision."
The stars do shine in the daytime
sky, but they are completely overpowered by the brilliant glare of
(Continued on page 6)
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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
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$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)
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
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South Campus, Building B, Room 209
14500 Twelve Mile Road
Warren Michigan
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Mike O’Dowd
4734 Brockham Way
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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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Warren Astronomical Society
1992 Summary of Activities
By Kathleen G. Charla
The Warren Astronomical Society had a very successful
and active year. The club met twice a month, once at Cranbrook Institute of Science and once at Macomb Community
College. A program was presented at each meeting.
The following were the officers for the year: Bob Halsall,
President; Frank McCullough, 1st Vice President; Jeff Bondono, 2nd Vice President; Kathy Charla, Secretary and Ed
Cressman, Treasurer.
The club hosted monthly star parties. These were mostly
held at Hawthorn Hollow. Overall, the weekend weather in
1992 was not good. but the star parties were held whenever
weather permitted. In addition to the monthly star observing
parties, some additional sessions were held for special events,
including the partial lunar eclipse on June 14 and the Perseid
meteor shower observing party on August 8. The club also had
one overnight out-of-town outing at Port Crescent.
The Warren Astronomical Society celebrated Astronomy
Day on May 9 at Cranbrook, Many members participated and
brought their telescopes to Cranbrook.
The club participated in Astroganza at Michigan State University on May 16.
The club gave monthly lectures to the Girl Scouts at two
sites: Hawthorn Hollow and Camp Rotary. The Club also provided lecturers for many Girl Scout activities, including at their
church camp in Brighton and at the annual Girl Scout picnic at
Hawthorn Hollow.
A major redesign of the club's Stargate telescope was undertaken to make the scope convertible from a Cassegrain to a
Newtonian. The system was designed primarily by Bob Halsall
with assistance from Riyad Matti, Jeff Bondono and Marty
Kunz. Currently, they are trying to get the interchangeable nose
piece built — which necessitates some rings. If the rings cannot
be built, they will go with a removable secondary mirror.
The club is currently evaluating permanent observing sites.
There are four primary issues to be considered: quality of site,
security, access and long-term viability. The club had a one-year
agreement with Hawthorn Hollow which expired on August 3l.
We continue to use the site and have dialogue with Hawthorn
Hollow. One of the problems with the site is that club members
do not have ready access and must sign up in advance of observing. The club also continues to lecture at Camp Rotary.
Bob Halsall has been appointed to the Rotary Club's Advisory
Board to be able to continue the dialogue. A concern at Camp
Rotary is security as there is no longer a ranger on site nor is
anyone living in the house on site. A third location being considered is near Imlay City. Imlay City would be totally accessible but has poor security. Furthermore, the site is near the town
(which is south of the site) and there may be light interference.
There is also an annual fee for this site. A star party is planned
for October 23 or 24 at Imlay City to give the membership a
chance to try it out.
The club did a tremendous amount of research on the
building of an observatory. Marty Kunz headed up the advisory
committee which consisted of Nancy Rowe, Scott Jorgensen,
Frank McCullough, Riyad Matti and Jeff Bondono. Some preliminary designs were developed and casted out Because some
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of the cost estimates were beyond the budget, the project was
put on hold at least until a permanent observing site is selected
The annual Holiday Awards Banquet is planned for December 17 at the Warren Chateau. Cost per person is $16.75.
A slide program about the history, activities and membership of
the club is planned.
As of October 15, 1992, the balance in the club's treasury
was approximately $4()()().
Respectfully submitted,
Kathleen G. Charla


Computer Chatter
By Larry F. Kalinowski
You'll probably be reading this at the Christmas Banquet. Merry Christmas and a Happy New Year from
the Computer Group. We all hope that you get that
shiny new telescope or computer you've been dreaming about
for the past year. If you haven't bought your share of raffle tickets yet, let's get going. The Warren Astronomical Society needs
your support.
The hottest news in the shareware world right now is a
desktop publisher called EnVision Publisher. It comes with all
kinds of features including a graphics package and even runs in
Super VGA. It supports dot matrix and laser printers, scalable
fonts, a what-you-see-is-what-you-get (WSIWYG) display and
many other features too numerous to mention. You can get a
copy of this fine program at one of our meetings if you don't
find it anywhere else. Don't pass this one up if you can help it.
Comet Swift-Tuttle (1992t) no longer seems to be a threat
to life on Earth. The latest measurements indicate that there is
room to spare for the next passage around the Sun. Up until
today (December 3, 1992), I haven't been able to spot that comet in the light-polluted skies of Roseville. It's kind of tough to
spot a fifth magnitude comet when the sky brightness is third
magnitude.
There's going to be more competition in the electronics
market around here in '93. A Minneapolis chain called Best
Buy is thinking of opening some stores in the Detroit area.
They already have over 100 stores and want to open 30 more in
'93. That means lower prices for us. I wonder if they sell computers?
Accelerators are in. No, not for your car — for your computer. It seems high speed monitor displays are what everyone
is talking about and the computer shows around town have 'em
for sale. If you can't get your screen to light up fast enough,
maybe an accelerator is what you need.
The last computer show of the year will be right near us in
Warren. That's Sunday, December 20, 1992, at the Warren
Community Center, 5460 Arden, one block north of Chicago
Road and three blocks west of Mound Road. If you own an
IBM compatible computer that sports a VGA monitor and a
hard drive, see me at the banquet for a free copy of my program, The LFK Messier Observer's Guide. I'll have a few copies with me. Please ignore the commercials.
The Computer Group meeting for December has been
cancelled. The holidays and a basement filled with Christmas
clutter means we won't be gathering until January.
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NASA Spacelinks

Hubble Uses Nature's Lens
to Explore the Cosmos
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
October 8, 1992 — NASA's Hubble Space Telescope
(HST) has photographed a striking mirror-image of a very distant
galaxy.
The observations might unlock the secrets of the dark matter mystery that have puzzled astronomers for decades. Understanding the nature of dark matter might lead to predictions of
whether the universe will expand indefinitely or collapse of its
own gravity.
The mirror image is seen through a huge cluster of foreground galaxies located four billion light-years away. The gravity
of the galaxy cluster acts as a natural lens or magnifying glass,
bending, concentrating and focusing the light of the distant galaxy
into several images, each of which is bigger and brighter than otherwise would be the case.
"This rare combination of Hubble's powerful telescope mirrors and the natural 'telephoto lens' gives astronomers new information on the nature of distant galaxies," says Richard Ellis of
Durham University, England.
By studying how the natural lens bends the light, investigators also can deduce the amount and location of mysterious "dark
matter," thought to make up most of the cluster's mass.
Astronomers estimate that at least 90 percent of the universe consists of material that does not emit any radiation detectable by current instrumentation. Although dark matter cannot be
seen directly, the phenomenon of gravitational lensing provides a
powerful probe in the search for dark matter.
"We already knew from ground-based images that this cluster of galaxies could act as a gravitational lens," says Ellis. "The
remarkable feature of the new data is the detail with which we can
study background galaxies by combining the lensing phenomenon with the excellent image quality possible with HST.
"The unique combination has allowed us to measure the
bending power of the lens very precisely, enabling us to determine the distribution of matter in the cluster regardless of whether or not it emits light."
Ellis and co-researchers Dr. Warrick Couch (University of
New South Wales, Australia), Dr. Ray Sharples and Ian Smail
(Durham University) made the discovery when observing the
cluster called AC114 in one of the first long exposures with the
spacecraft's Wide Field Camera.
Two six-hour exposures revealed a striking pair of faint
objects close to the center of the cluster. Each image has a faint
structure attached to it These structures show perfect mirrorsymmetry, as expected if both are lensed images of the same
source. The images are unusually far apart for a lensed system.
implying AC1l4 has a dense massive core.
"Despite their wide separation, the high degree of symmetry
and near-identical colors of the objects are a strong indication that
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they are images of the same source, supporting the hypothesis
that we have discovered a very massive lens, H Ellis explained.
"We believe that we are looking at a very faint, distant galaxy undergoing an energetic period of star formation. At first we
thought we were privileged to see such a dramatic feature in the
first long exposure with Hubble, but we now believe that similar,
highly magnified, multiple images will be observed when the
spacecraft looks through the centers of other massive clusters."
A Zoom Lens In Space
Albert Einstein was the first to point out that gravitational
fields deflect light as well as matter. The gravitational field of a
massive object - such as a cluster of galaxies - will deflect light rays
from more distant sources seen close to the cluster center.
This has the effect of shifting their apparent positions and
magnifying and distorting their shapes and brightness. The greater the cluster's mass, the greater the effect If the cluster is dense
enough it can create several images of a single distant object.
Multiple-lensed systems provide astronomers with a powerful probe to investigate the form of the gravitation field of the
lens. Ellis and fellow researchers have developed numerical models based on Einstein's theory.
Starting from the location and shapes of the first two images, they predict the existence and location of further images. The
remarkably blue color and unusual morphology of the source has
enabled them to identify a third fainter image.
This, and any further images similarly located, will enable
the group to refine their lens model. The goal is to make it precise enough to find the distances and properties of hundreds of
very faint galaxies viewed through the cluster.
These objects are far too faint for more traditional distance
measuring techniques and promise to reveal the nature of the
very early universe. "lust as in school optics, once you know the
basic properties of a lens, you can examine the images it produces and figure out how far away the sources are," Ellis explained.
The Search for Dark Matter
Although dark matter cannot be seen, its existence has been
inferred from its gravitational influence on the motions of galaxies
in clusters. Clusters like AC114 are not only very useful probes of
the galaxies at the limits of the universe, their lensing properties
also show how much dark matter they contain.
More importantly, the amount can be measured directly via
gravitational lensing. Ellis' model for ACl14 provides an important new measurement of the amount of dark matter in AC1l4
which agrees with previous estimates based on the motions of its
galaxies.
It also suggests, however, that the dark matter is more concentrated toward the center of the cluster than the individual galaxies. This is contrary to the predictions of models in which the
dark matter is made up of subatomic non-interacting particles.
The group plans to extend this work to other clusters at
different distances. This will allow the researchers to probe the
universe at different times in the distant past (because of the effect
of light-travel time). Such observations will enable them to follow
the evolution of the dark and visible matter independently.
"We intend to use HST's superlative image quality to search
for similar lensed systems in other rich clusters," said Ellis. "Using
these we will be able to directly probe the changes in the structure
of clusters as they evolve and grow in the universe."
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Observing Jupiter's Moons. April: 3.
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Upcoming Astronomy Conventions. July: 3.

January 1993

McCullough, Frank Roaming the Sky With Binoculars. February: 1.
NASA (various authors): Call for Next Generation of Small Explorers Announced. October: 6.
COBE Detects Structure of Early Universe. July: 4.
Compton Discovers 'Gamma Ray Afterglow' on the Sun. October: 4.
Compton Observatory Detects Active Galaxies. August 4.
Corrective Optics Contract for Hubble Telescope Awarded. January: 5.
HST Begins to Provide Accurate Distances to Galaxies. September: 6.
HST to Resume Normal Operation After Brief Delay. September: 4.
Hubble Closes In On the Cause of Solar Flares. October: 5.
Hubble Space Telescope Monthly Status Reports: July, September, October, November 1991, January: 4; December 1991, March: 4; February 1992, May: 4; March, April 1992, June: 4; June 1992, July: 3;
August 1992, October: 4.
Hubble Space Telescope Probes the Chemistry of the Early Universe. July:
4.
Hubble Space Telescope's First 18 Months in Orbit Report. November: 3.
Hubble Telescope Resolves Dark 'X' Across Spiral Galaxy Center. September: 5.
Hubble Telescope Sky Survey Reveals Embryonic Galaxies. October: 4.
Jupiter's Magnetic Field Shaped by Solar Wind. December: 4.
Magellan Begins Third Venus Mapping Cycle. March: 4.
Mars Observer Fact Sheet. September: 3.
Mars Observer Launch Aboard Titan III Rescheduled. October: 3.
NASA Announces Plans for Small Planetary Missions. August: 6.
NASA Plans Search for Extraterrestrial Life. January: 3.
NASA Spacecraft Begins Gravity Mapping of Venus. November: 5.
NASA's Hubble Finds New Evidence for Massive Black Holes. August: 5.
NASA's Hubble Space Telescope Snapshots Probe the Early Universe.
August, 3.
NASA's Hubble Space Telescope Supports Big Bang Theory and Endless
Universe. May: 4.
NASA's Hubble Space Telescope Uncovers a Starburst Galaxy. September: 4.
Official Emblem of STS-50. July: 3.
Pioneer Venus Orbiter Enters Venus Atmosphere. December: 3.
Report Details Causes of Tethered Satellite Malfunctions. December: 5.
Searching for Extraterrestrial Intelligence. November: 6.
Student Payload Successfully Launched on NASA Rocket. November: 6.
Tether Investigation Status Report 1. October: 6.
Ulysses, A Unique Solar Polar Mission. April: 4.
Ulysses to Study Jupiter's Magnetic Field During Flyby. March: 5.
Voyager Status Report, September 1, 1992. October: 6.
World's Largest Paper Airplane Record. June: 5.
Norris, Jeffrey (via NSF): Universe is Younger, or Cosmology is In a Quandary,
Astronomers Suggest. May: 5.
O'Dowd, Mike: The Moon at Apogee and Perigee. April: 1.
Pawlicki, John: My July 1991 Eclipse Experience. January: 1.
Wise, Joel: A Telescope Alternative. July: 1.
Wordsworth, William: A Night-Piece, December: 4.
Department Index
Hawthorn Hollow Lecture List
April: 3; May: 3; June: 3; July: 3; August: 3; September: 3; October: 3.
Sky Events, Sunrise and Sunset Times
January: 7; February: 5; March: 7; April: 7; May: 7; June: 7; July: 7; August:
7; September: 7; October: 7; November: 7; December: 7.
Warren Astronomical Society Calendar
January: 8; February: 6; March: 8; April: 8; May: 8; June: 8; July: 8; August:
8; September: 8; October: 8; November: 8; December: 8.
Thanks to all who have Submitted articles, information and Suggestions to the
WASP This news letter could not exist without you! - Ed.
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Chimney Myth...
(Continued from page 1)

the Sun and the atmospheric scattering of sunlight. In space,
where there is no air to scatter the Sun's light and brighten the
sky, the sky is black and stars can be seen near the Sun. But let's
confine our discussion to the Earth's surface.
Venus, the brightest of the planets as viewed from Earth,
is occasionally visible during the day. I once sighted Venus during
an early summer afternoon from the mountaintop site of the
annual Stellafane telescope-maker's convention in Springfield,
Vermont. The sky was unusually transparent that day and appeared deep blue, with Venus shining as a tiny pinpoint of light if
you knew exactly where to look. Sirius, the brightest star in the
nighttime sky, was above the horizon at the time but remained
invisible. Venus blazes about ten times brighter than Sirius.
Some observers claim to have observed Jupiter with the
naked eye in the daytime sky. Since Jupiter shines almost twice as
brightly as the star Sirius, we cannot rule out the possibility that
under ideal conditions, such as from a high mountain summit, a
couple of the brightest nighttime stars might barely be visible
during daytime. However, I've never heard of an observation that
verifies this.
There are rare circumstances when one or more stars
can become visible during the daylight hours. When an aging star
explodes in a gigantic cataclysm known as a supernova, its brightness can increase millions of times until it becomes a daylight
object The supernova observed by the Chinese in 1054 was seen
in the daytime sky for several weeks. Nearby supernovas are extremely rare, and nobody alive has ever seen one.
Astronomers have long known that stars can be glimpsed
during the day through a telescope. Stars are so distant that they
appear as pinpoints in ordinary telescopes, regardless of the magnification. High magnification reduces the "surface brightness" of
the sky by spreading a tiny section of sky across the telescope's
large apparent field of view, and this increases the contrast between the star and the background sky, rendering the star visible.
A total solar eclipse affords the only opportunity to observe stars sprinkled across the daytime sky. During totality, when
the Moon completely covers the Sun's disc, the brightest stars can
easily be seen twinkling in the dark blue sky. The darkness of the
July 11, 1991, total eclipse revealed bright winter stars like Sirius,
Betelgeuse and Capella A total solar eclipse produces this effect
because the Sun's light is blocked before it enters the Earth's atmosphere. You can block out the Sun's disc simply by holding
up your thumb, but by the time the sunlight reaches your thumb,
part of it has already been scattered by air molecules to give the
sky its bright blue luster.
I experienced feelings of exhilaration and intense wonder
when I saw stars in the daytime sky for the first time, during the
total phase of the 1973 total solar eclipse in Kenya. Anyone who
has witnessed a total eclipse cannot fail to be moved by this
"forbidden" view of the nighttime stars. This phenomenon was
described by a teenage sailor named James Fenimore Cooper,
who was destined to become a famous author, when he observed

the great total solar eclipse of June 16, 1806, from his home in
the Finger Lakes region of New York State. Years later Loc-1J!er
wrote:
Looking westward a moment, a spark appeared to
glitter before my eye. For a second I believed it to
be an optical illusion, but in another instant I saw it
plainly to be a star. One after another they came
into view, more rapidly than in the evening twilight,
until perhaps fifty stars appeared to us, in a broad
dark zone of the heavens, crowning the pines on the
western mountain. This wonderful vision of the
stars, during the noontide hours of day, filled the
spirit with singular sensations.

B

ecause of the relative sizes of movements of the Earth,
Moon and Sun, the absolute maximum duration of totality
during a total solar eclipse is only seven minutes 31 seconds. In
addition, the spectacular total phase of an eclipse can only be
seen by individuals situated along the path of totality, the path of
the Moon's shadow across the Earth, which is generally 50 to 200
miles wide and thousands of miles long. Even though a total
eclipse occurs once every year to two, the path of the Moon's
shadow often falls upon remote parts of the globe, making this a
rare spectacle.
The ability to see stars in the daytime sky is an exotic and
captivating concept for most people, which may account for the
popularity of the chimney myth. The myth itself may have been
born when someone looked upward through a chimney or a well
and mistook Venus, which can be seen during the day, for a star.
This would certainly explain the observations made be Herschel's
optician friend.
As Korkosz stood watching, I looked upward through
the museum chimney 20 years ago and saw a brilliant circle of
sky surrounded by the inky blackness of the chimney interior.
The pupils in my eyes did dilate, for the tiny section of visible sky
was almost blindingly bright. I immediately realized that I would
never see stars during the daytime by using this technique. As we
left the museum's basement, Korkosz reminded us that there is
only one star that can easily be seen during the daylight hours of
any clear day, and that is the nearest and most important star, our
Sun!
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Richard Sanderson is an avid amateur astronomer and past president of the Springfield (Massachusetts) Stars Club. He is an astronomy columnist for the Springfield Journal. Address: P.O.
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Note: Thanks to Mike O'Dowd for contacting the Skeptical Inquirer to procure reprinting rights to this article. -Ed.
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At the Telescope

Variable Stars
Most stars shine with constant brightness. However,
a number of stars change their light output over time for
various reasons and are therefore known as variable
stars. These stars can change their brightness either regularly, irregularly or explosively. There are numerous
subclasses of variables among these categories.
Variable stars can change brightness from a few
tenths of a magnitude to up to 10 magnitudes or more.
Regular (periodic) variables can repeat their cycle anywhere from every few hours to up to several years.
Use these star charts to find some variable stars. At
right is a detailed chart showing enough stars to "starhop" to the variables. Inset is a low-scale chart showing
the general region of sky. The detailed chart shows the
registered magnitude range for the variable, followed
with the period of its cycle in days. Variables without a
regular cycle are listed as "Irr," Use nearby stars to make
your own estimate of magnitude for the variable
Happy viewing!
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Thursday
Thursday
Thursday

January 7
January 21
January 28

Thursday

March 20

Solar Group at Ed Cressman's house when the
weather is clear.
7:30 p.m. General meeting at Cranbrook Institute of Science.
7:00 p.m. Business Meeting at Macomb Community College.
8:00 p.m. Computer Group meeting at Larry Kalinowski's
house.
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) 5477402 evenings.
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