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 On the Cover
No, the cover of  your issue of  the MIRA Newsletter was

not spoiled in an accident at the print shop. The cover image
is of an eight-inch-square glass photographic plate that is
one of  many astronomical exposures made by Dr. Bruce
Weaver at the Warner and Swasey Observatory in Ohio and
at Cerro Tololo in Chile. The plates cover the very large area
of  25 square degrees of  the sky.

The cover image is of the southern hemisphere Coal
Sack complex.  It is a negative image; the darker areas are
glowing gases; the lighter areas, with fewer stars, are regions

Our Far-flung Correspondents
The global reach of  the MIRA Newsletter is attested by these two contributions from readers.
On the left, 2009 and 2012 intern Thomas Bohn sent this shot of a yari (spear-wielding) samurai standing in front of

Kumamoto Castle in the city of the same name on the island of Kyushu, Japan. On the right, Arthur Babcock sent a picture
of  his spouse Barbara in the garden of  a Norman chateau enjoying a glass of  cidre bouché along with the Newsletter.

Sunday, December 4, 4-8pm. Annual Holiday
Potluck at the Hamming Astronomy Center. RSVP to
883-1000. Dr. Bruce Weaver will speak on “40 Years of
Research and Education in Astronomy.”

obscured by patches of  cold dust and gas.  The stars appear
as short streaks that are actually spectra imaged by a device
called an objective prism. Near the bottom right is a small
cluster of  young blue stars that have just formed from the
rich interstellar material in the area.  Near the upper left is a
very compact cluster, perhaps built from the small dust and
gas globule to its right.  In both cases, the hot, young stars
have cause the nearby gases to fluoresce.

Read Dr. Weaver’s story on the special type of  telescope
used to make these images starting on page 4.
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Lunchtime at MIRA

Readers of the MIRA Newsletter will know that MIRA recently completed the buildout of the “high bay” part of MIRA
headquarters in Marina. The summer of 2012 was our first opportunity to use the additional space for our summer intern
program, and, indeed, we had large group of interns and staff working in our new quarters--they would never have fit in
the old first-floor office space!

Starting from the twelve o’clock position and proceeding clockwise, those seated around the lunch table are Dr. Arthur
Babcock, intern Misael Saucedo, intern Brian Clark, Dr. Whitney Shane, Gary Love, Tami Huntley, intern Thomas Bohn,
intern Lukas Bonick, Jeff  Larson, intern Jaime Cruz, and Dean Bailey (another intern, Tony Velitchkov, was not present on
this particular day).  As large as the group was, it fails to include an important staff  member, Dr. Bruce Weaver. He was, of
course, taking the picture.

Summer 2012 at the Oliver Observing Station
On the night of 11-12 August, Friends of MIRA and

MIRA astronomers and staff gathered at the OOS for the
annual Perseid meteor shower. The weather was good and
the Moon managed not to interfere too much. Our official
Perseid counter, Kaitlyn Huntley, could not attend and we
can thus not report a figure here, but there were plenty of
“oohs” and “ahhs” throughout the evening.
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For over a third of  a century, a massive treasure trove
of irreplaceable astronomical data has been slumbering
peacefully in sturdy crates in the depths of MIRA waiting
for the time and circumstance to be explored.  Its story
begins nearly a century earlier.

A Bold New Telescope
In 1929, Bernhard Schmidt, an Estonian optician,

invented a new type of telescope that has had a significant
impact on observational astronomy.  Generally, the larger
the telescope, the smaller the field of  view.  Exploring the
sky with a medium-sized telescope is like examining an
elephant with a high-powered microscope.  If one tries to
make a telescope with a larger field, the image edges will be
quite out of  focus.

Schmidt’s idea was to place a very weak, oddly-shaped
lens in front of  a simple spherical mirror.  The oddly-
shaped lens is non-spherical in shape and corrects the quality
of the image all over the focal plane.  Only ten years later,
Warner and Swasey Observatory director Dr. Jason Nassau
decided that a large Schmidt telescope was the perfect fit
for his plans to enlarge the observatory.

To take full advantage of  the 25 square-degree field of
the new telescope, Kodak made 8-inch square photographic
plates on one millimeter-thick flat glass.  They had to be thin
because the glass had to be bent to accommodate the
curved Schmidt focal plane.

The results were outstanding.  Besides being able to
image huge segments of the sky in a single exposure, fitting
a large prism in front of  the telescope permitted astrono-
mers to take the spectra of up to thousands of stars at a
time.  Electronic imaging chips (CCDs), with 50 times the
sensitivity of photographic plates, have now replaced
photographic plates at the focal planes of  these telescopes.
However, to pave the focal plane of a Schmidt telescope

with CCDs is prohibitively expensive, so the current CCD
on the W&S telescope covers only about five percent of the
area of  the sky formerly covered by a photographic plate.
It would take 20 CCD exposures to cover the same area of
the sky as a single photographic exposure.  It doesn’t matter,
however, as astronomical plates are no longer available.

The Treasure Trove
During the 1970s, I took about 200 plates of the

northern and southern skies with the W&S telescope in the
northern hemisphere (in Chardon, Ohio) and with a dupli-
cate Schmidt telescope at the U.S. Southern Observatory at
Cerro Tololo. These cover many spectral regions, from the
ultraviolet to the near infrared, with a variety of prisms for
different spectral resolutions, and many direct images.  Most
of these exposures were taken of exciting areas of star
formation.  Some are a series of  exposures trying to catch
erratic explosive stars in the act.  Focusing on a single
suspect might take years of  observing to capture the critical
eruption.  But since these stars come in groups, the Schmidt
telescope can cover a thousand or more stars in a single
exposure, greatly improving the odds of recording one of
these rare events.  The Coma Berenices region is one such
area.  We have dozens of  long exposures of  this neglected
region of explosive stars, wrested from the elements by
many hours of  hand guiding in freezing temperatures.

The Awakening of  a MIRA
Treasure

by Dr. Wm. Bruce Weaver

The optical layout of  a Schmidt telescope. The shape of  the corrector
plate, at right, is exaggerated for clarity.

The Warner and Swasey 24-36-inch telescope with the English two-
pier mount cut away to show some of the inner workings.
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A small part of a Schmidt exposure using an objective prism. The
spectrum on the left shows only the regular pattern of  hydrogen lines,

indicating the star is of  spectral type A. The middle arrow points to a
cooler star, with lines of calcium and many metals. The star at the

right, with two bright emission lines, is very interesting. The fact that
the two lines are in emission (bright), rather than absorption (dark)
like all the other lines in the image, shows that something unusual is

going on in the atmosphere of that star.

Tens of  Millions of  Stellar Images and Spectra

The plates are so densely covered with data that Dr.
Babcock and I published a paper a few years ago based on
the discovery of  many newly-formed stars we found on
just about 10% of  one of  the plates!  Recently, we’ve set up
the equipment (microscope, a specially modified light table,
etc.,) to start examining the plates in detail.  Working with
these plates was like trying to empty the ocean with a teacup!
To scan a single plate for a sudden event or rare-type star
takes months of painstaking work at the microscope.  These
plates represent man-decades of scanning – an overwhelm-
ing assignment.

Recently, however, some European astronomers have
expressed interest in the material.  Their approach is to
photograph the plates with modern, high resolution digital
cameras.  Last month, two astronomers from the Czech
Republic came to archive our plates with their technique.
Modern flatbed photographic scanners now have the
resolution to scan a Schmidt plate so that the data can be
examined with astronomical computer software.  Previously,
only a few observatories had a custom-built scanner, often
costing $100,000 or more, to scan the plates.  Now a nearly-
comparable scanner can be purchased for a few thousand
dollars.  We will be soon seeking funds for such a scanner
...the time has come to excavate these dormant treasures.

To start the process, we opened the carefully stored
crates of  40-year old plates.  Our careful storage conditions
had paid off; the plates are in pristine condition.  This
summer, a MIRA  intern, Monterey High School student
Tony Velitchkov, sorted through the plates to create a
database catalog.  Coming next, an artificial intelligence
computer program to search the plates to find the special
stars that are not like the others – the golden needles in the
celestial haystack..

For more on the history and current uses of  the Warner
and Swasey Schmidt telescope, see http://
astroweb.cwru.edu/harding/Myweb/
Frontiers_schmidt_talk.pdf

Intern Tony Velitchkov at the plate-scanning
microscope.

After the Burrell Schmidt telescope was moved from Ohio to the Kitt
Peak National Observatory in Arizona, it got a new corrector

plate and a new blue paint job to replace the original battleship grey.



6 MIRA NEWSLETTER

The Fall Sky
by Rod Norden

 The fall of 2012 brings the return of some wonderful
old friends in the sky like Pegasus and Andromeda, Pisces
and Aquarius.  The Summer Triangle is getting lower in the
northwest as fall progresses to winter.

My central fall constellation contains an asterism called
the “Square of
Pegasus.”  As I men-
tioned in this column
recently, the number of
stars that one can count
inside the square is an
indicator of the limiting
magnitude of  your sky.
For example, if  13 stars
are visible, the limiting
magnitude is 6.0.  If
about 35 stars are
visible, then your
limiting magnitude is
about 6.5, and if an
amazing 70 stars can be
counted, then the limit
of  your sky is 7.0.  It’s
depressing to see how
few stars we can within
the Square from even a
small  city.

On the northeast
corner of the Square
of Pegasus is an
equilateral triangle of
stars whose brightest
member is Beta Pegasi.
The northern member
pair of stars is Eta and
Omicron Pegasi, and
the southern member
stars of this small
triangle are Mu and Lambda Pegasi.  About 4 degrees north
of Eta Pegasi you will come across the large elongated
spiral galaxy NGC 7331. It is the brightest galaxy in Pegasus,
so it is surprising that Messier did not record it.  NGC 7331
was among the earliest recognized spiral galaxies, and listed
by Lord Rosse in his list of  14 “spiral or curvilinear nebu-
lae” discovered before 1850.  NGC 7331 is an example of
a galaxy with a bulge that is rotating in the opposite direc-

tion to the rest of the disk, probably as a result of in-falling
material.  The galaxy appears to be a more distant version
of the Andromeda Galaxy with about the same inclination.
Actually, NGC 7331 is about 20 times farther away.  It is a
favorite at star parties since it shows well in telescopes of
almost any aperture.

Much more
challenging is a small
group of five galaxies
about one degree
southeast of NGC
7331, called Stephan’s
Quintet.  Its brightest
member at about 12th

magnitude is NGC
7320, a foreground
object located in space
nearer to Earth than the
other four galaxies
which form an actual
physical association
called the Hickson
Compact Group 92.
NGC 7320 is about the
same distance from
Earth as NGC 7331
(40 million light-years),
while the four interact-
ing galaxies are esti-
mated to be about 300
million light-years away.
In the 1970s, radio
telescopes found that
the Hickson group
contained filaments
caused by the interac-
tion of  the galaxies.
The filaments were

recently found to emit both X-ray and infrared radiation.
The Hickson galaxies appear to be in various states of
collision.  I have just been able to detect Stephan’s Quintet in
a 6” refractor, but to see it well requires a larger instrument.
It was very nice in my 18” Obsession at 100x in a 20mm
Nagler eyepiece.  There are some excellent detailed Hubble
images of  this group of  galaxies.

The last object I will mention very near the Square of

Quartet, quintet, or sextet? The five galaxies near the center of the image constitute
Stephan’s Quintet. But NGC 7320, on the lower left, is thought to be a foreground
object. The remaining four galaxies, gravitationally bound, are the Hickson Compact
Group 92. But notice the small galazy near the lefthand edge of the image and just

above the center; some astronomers believe that this object is also part of  the association.
Imaged by the MIRA 36-inch telescope.
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Pegasus is NGC 7479, a fairly bright barred spiral whose
arms are visible in large amateur telescopes.  If  you look at
the pair of  stars that form the western side of  the square,
you can find NGC 7479 just 3 degrees directly below the
bottom star of  the western side.  I could not see the arms
in my 10” reflector, but could detect them in my 18”.  What
do you see with your telescope?  By the way, if  you project
a line down the western side of the square, you will see the
bright star Fomalhaut all alone in the southeastern sky.

Planets

The Sun reaches the Winter Solstice on 21 December at
4:12am PDT (11:12 UT on the 21st).

Mercury offered the best evening view in the southern
hemisphere in early October.  Inferior conjunction occurs
on 17 November and it reaches the best morning view for
northern hemisphere observers during the first week of
December.

Venus is drifting slowly back toward from the Sun in
the morning sky after its rare transit which many of us
observed quite well from MIRA on 5 June.  Venus remains
bright in the morning sky before sunrise.

Mars remains low in the southwest evening sky
throughout the period from Libra through Sagittarius,
gradually approaching the Sun.  Mars passed north of
Antares near 20 October and reaches maximum southern
declination on 17 November and starts back to the north.

Jupiter began the period rising earlier each night in
Taurus, and it comes into opposition on 3 December near
the Hyades approximately 380 million miles from the earth
(or 34 light minutes away).  It will be very bright at magni-
tude -2.8 with an apparent diameter of 48 seconds of arc.
Note that it is very well placed for observers in the northern
hemisphere since it will be 21 degrees north of the celestial
equator.

Saturn began the period too close to the Sun for
observing (it is in conjunction with the Sun on 25 October),
but ends the period in December observable in the eastern
sky before sunrise.

Uranus remains well placed in the evening sky during
the period, not far from a fairly bright star (44 Psc at
magnitude 5.8).  It passed very close to the star on 23
September.

Neptune remains well placed in the evening sky
throughout the quarter, not far from a fairly bright star (38
Aqr at magnitude 5.4).

Pluto,  for those of  our readers who continue to think
of it as a planet, remains low in the southwest in Sagittarius

and is in conjunction with the Sun on 30 December.

Meteor Showers

The Orionid meteor shower reached maximum on 21-
22 October.  The ZHR (Zenith Hourly Rate) is usually
about 25 under good conditions, but has been higher in a
few recent years.  The waxing moon did not interfere with
observing the shower.

The Leonid meteor shower comes to maximum on 17-
18 November.  The ZHR is usually 15 or a few more when
not in an exceptional year, and the waxing moon will set
before the radiant becomes visible.  The shower can be
variable from year to year so be aware that a few more
meteors may be seen.

The Geminid meteor shower comes to maximum on
13-14 December.  The ZHR can be over 125 under perfect
conditions, and the new Moon is ideal for watching this
most dependable shower of  the year.

Comets

Comet C/2011 F1 (LINEAR) should brighten from
10th to about 9th magnitude during the fall as it moves
southeast along the southern edge of Ophiuchus from
Bootes into Sagittarius.

Comet C/2012 K5 (LINEAR) should brighten from
14th to about 10th magnitude during the fall as it moves
along the Big Dipper asterism from the handle to the bowl.

Comet finder charts with current magnitudes can be
found on Heavens-Above.com, which is an excellent site
for locator charts for many orbiting satellites.

Please be aware that overall comet magnitudes are
averaged over the area of the coma and nucleus of the
comet, so comets appear as a fainter smudge on the sky
than its magnitude indicates.  Use as much aperture as
possible on these fuzzy objects.

Eclipses

A penumbral lunar eclipse will be visible before dawn
on 28 November from Central California.  The outer
shadow of the Earth will appear as a dusky smudge on the
northern limb of the Moon, which will set just after mid-
eclipse.
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Staff

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Oliver Observing Station under permit from the U.S. Dept. of
Agriculture-Forest Service.

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Richard W. Hamming Astronomy Center and the Ralph Knox Shops
through an arrangement with the U.S. Dept. of  Education.

Friends of Membership
I would like to become a Friend of MIRA and receive the quarterly
MIRA Newsletter.
Enclosed is my membership donation of $_______________
In addition, I am making a special contribution of ________

$2500 Associates Circle                 $100 Sponsor
$1000 Associate                              $50 Family
$500 Patron                                    $35 Member
$250 Sustaining                               $15 Student
MIRA welcomes cor porate and business members. Contributions

are tax deductible as allowed by law.

Name_________________________________________

Address_______________________________________

City, State, Zip___________________________________

Phone/e-mail____________________________________

Visit our Web site and Field Trips to the Stars:
www.mira.org

E-mail us at mira@mira.org

RETURN SERVICE
REQUESTED

Gordon Jones, Chair, Board of Directors
Dr. Wm. Bruce Weaver, Astronomer & Director

Tami Huntley, Administrator
Dr. Arthur Babcock, Astronomer
Dean Bailey, Volunteer Researcher

Donna Ball, Office Volunteer
Elizabeth Cameron, OOS Caretaker

Dr. Craig Chester, Astronomer
Dr. Martin Cohen, Astronomer

Dr. Donna Dulo, Docent
Dr. James Eagle, Docent
Brian Jacobson, Docent

Gary Love, Physicist
Jim Neeland, Volunteer Systems Administrator
Dr. Whitney Shane, Astronomer and Charles

Hitchcock Adams Fellow
Joanna Sorci, Librarian

Dr. Russell Walker, AstronomerWelcome to our new Friends

Thanks!

Jack & Marilyn Erickson
Jo Erickson
Sarah Garcia

Martin Podrazsky
Margaret Potts

The Wickham family


