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Dedication of  the Ralph Knox Shops
See article, page 3
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The interesting life of  Elma (Elizabeth Margaret) Ross,
mother of  MIRA co-founder Dr. Hazel Ross and long-time
Friend of  MIRA, was described recently in the winter 2002
MIRA Newsletter (vol. 25, No. 4).  Hazel, her brother Colin,
and his wife Hilary felt it was appropriate to name the
Priscilla Bok Library extension in honor of  Elma.   For

those of  us who had been charmed by Elma on some of  her
many trips to California, it was a most natural idea.

The extension, located in the Ralph Knox Shop build-
ing, is home to older astronomical journals dating back to
the early 19th century as well as second sets of  more current
journals, oversized sky charts, and less frequently used
journals.  As the journals and books overflow the Bok
Library, they find homes in the tall, quiet stacks of  the Ross
Archives.  It has also become the repository of  original
research materials from MIRA astronomers.

On 12 July, the MIRA Board of  Directors hosted a
dedication of  the Archives.  MIRA Librarian Claas Shane
provided light refreshments after the unveiling of  the
plaque.  Many thanks to the Ross family and their friends
whose donations made the conversion of  the room possible.

And Now, a Word for Our Sponsors…
Thanks for your support this year.  Now that we’ve

reached December and our thoughts turn to end-of-the-year
giving, we hope you’ll include MIRA on your donation list.

Besides our ongoing education and research programs,
we hope next year to complete the funding for the build-out
of  the Richard Hamming Astronomy Center high bay to
house better educational facilities, to provide expanded
space for the Bok Library and Ross Archives, and to
provide adequate working areas for our astronomers,
docents, and staff.

What we accomplish is due to your support.  If  you
have any questions about a possible donation, please call
Kimberly Postgate or me at 883-1000 or e-mail us at
mira@mira.org.
Thank you,

Bruce Weaver
Director

Elma Ross Archives Dedication
by Dr. Wm. Bruce Weaver
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MIRA Librarian Claas Shane (l.) and MIRA co-founder Dr.
Hazel Ross at the Elma Ross Archives.

Time is running out to join the Friends of  MIRA, a
MIRA astronomer, and other astronomy enthusiasts on an
11-day cruise, starting 21 March to the shadow of  the moon
on 29 March 2006. We already have 20 MIRA Friends
reserved and more interested. Visits to Italy, Egypt, Greece,
and Turkey will be enriched by daily lectures by University
of  Colorado’s Fiske Planetarium Director and former
National Public Radio commentator Dr. Doug Duncan
while guest astronomers will lecture on astronomy and the
classical world.

There are only a few cabins remaining for the cruise

aboard a beautiful Costa Cruise ship at a reasonable price;
however, the less expensive cabins are selling out first.
Please don’t delay if  you are interested, and call Kimberly at
883-1000 for more information.

Total Eclipse Cruise Sailing
by Kimberly Postgate, MIRA Administrator

January 2006 (Date TBA)  The 2005 Bonestell Lecture:
     “Deconstructing Comets: First Results from the Deep
     Impact Mission.” Dr. Diane Wooden, NASA-Ames.
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Ralph Knox Shops Dedicated

Even before the invention of  the telescope, instruments
such as Tycho Brahe’s quadrants and sextants extended
human capabilities in observing the Universe.  Modern
astronomical instruments are carefully designed, highly
optimized devices that combine esoteric light detectors,
extraordinarily low-noise electronics, cryogenics, optics, and
mechanical designs that minimize the effects of  the con-
stantly changing orientation of  the device.  To make matters
more difficult, each astronomical instrument is a one-of-a-
kind device customized for the observatory’s telescope, the
astronomical characteristics of  the observatory site, and the
intended science.

As a result, every observatory has its own machine and
electronics shops.  Larger observatories will have an
extensive engineering staff, optics shops, machinists, and
opticians but, at smaller observatories like MIRA, most of
these functions are performed by astronomers.

So most of  the astronomy projects that we do at the
Oliver Observing Station start with months or even years
of  work in the MIRA shops.  For example, the two instru-
ments mentioned in this issue’s Q&A required over a
combined year of modifications and testing before they
were ready for the Deep Impact measurements.

For several years now, this critical MIRA facility has
been supported by the Ralph Knox Foundation.  This
foundation is named in honor of  its founder, Ralph Knox,
who overcame difficult personal handicaps to become a
successful Peninsula businessman. With improvements over

Harry Potter fans who braved the crowds on the
opening day of  “Goblet of  Fire” at Del Monte Center saw
more than they expected when MIRA Observers Group set
up several telescopes to give six hundred people great views
of  Mars and the Moon. A shopping mall seems an unlikely
venue for sidewalk astronomy because of  the high level of
ambient light. Because Mars was not only just a few days
past opposition, but also kind enough to rise big, rusty and
bright directly above the Century Theaters, the conditions
were quite good. Early in the evening, a beautiful crescent
Venus offered a special treat, and later on, the gibbous
Moon thrilled first timers with sharp contrast in the craters’
shadows.

Long-time docents Tom Lougheed and Tamara Homan
happily welcomed new MOGgers Bryan Banks, Ben
Hansen, and Bob Gordon, who each brought along some
serious hardware. Everyone had fun, because the night was
warm and clear, and some viewers returned several times to
take another look. Tamara also spent a long time talking
with a high school freshman unhappy about taking chemis-
try, who perked up after beginning to understand that
astronomy merges chemistry, physics, mathematics, geology
and other disciplines. (His mom was pleased to see her son
absorbing this discussion of  science in real life.)

Many thanks to the Del Monte Center Management
Office, who kindly allowed us to set up shop for several
hours in this new location. We hope to come back in the
future to provide some lunar sidewalk astronomy for
shoppers and passersby.

Mars at the Mall
by Tamara Homan

by Dr. Wm. Bruce Weaver
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the last few years funded by the Knox Foundation, the
Monterey Peninsula Foundation, and Rebuilding Together,
the shop building has become, appropriately enough for its
extensive use and essential function, the most attractive
building on the MIRA campus.

On 13 September, the dedication of  the Ralph Knox
Shops formalized the name that has been in common use at
MIRA for the last few years.  With the full MIRA Board of
Directors in attendance, two plaques were unveiled by Ralph
Knox Foundation Trustee Judy DiFranco and her mother,
Jean Burkleo, the previous trustee. Also attending were
Claude DiFranco and MIRA co-founder Sandra Weaver.

It is difficult to overestimate the importance of  the
Ralph Knox Shops to MIRA’s research and education
missions.  We are very grateful to Judy and the Board of  the
Ralph Knox Foundation for their continuing support.

Judy DiFranco (l.) and Jean Burkleo
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&AQ This feature is inspired by the
questions we have received over the

years from interested readers. If  you
have a question about an astronomical

topic, please send it to us.

Q. Stan Karas (the former MIRA observatory engineer)
asks:  Does MIRA have any more information on the impact
spectrum from the Deep Impact Probe? I’m interested in the
chemical make-up of  the comet.  What are the two large spikes
on the spectrum on the last Newsletter cover?

A.  Dr. Bruce Weaver replies:

Thanks for the question, Stan.  I thought nobody would
ask.

First, let me show you what I saw at first after the impact.
Figure 1 shows the spectrum of  the comet the night before
impact and right after impact.  I’ve added some labels so you’ll
see some of the atoms and molecules that I recognized as the
spectrum came up on the computer screen in the OOS control
room.

The first feature that I noticed is that the general shape of
the ‘after’ image had a more pronounced upward bow between

4200 Å and 5100 Å — this is the blue-green part of  the
spectrum where our sun is the brightest.  This, plus the
appearance of  two strong solar lines — the sun’s G-band,
from the simple molecule CH, and the Hß line due to atomic
hydrogen — showed that much of  the sudden increase in
brightness was due to a large increase in the amount of
reflected sunlight.  For example, the comet, out near the orbit
of  Mars, is much too cold to have atomic hydrogen in its
spectrum; it would appear as molecular hydrogen, H2 , as it
does on earth.

The other features that I’ve labeled are all upward spikes
(emission lines) due to simple molecules from the comet that
are the result of  sublimating cometary ices.  The strongest is
the ultraviolet line of  cyanogen (CN, boiling point -4°F); the

broad C2 bands in the blue-green (about 4600 Å and 5000 Å)
are called the Swan bands.

I was pretty excited and what I saw meant that the impact
had blown off  a large debris cloud many times the size of  the
comet.  If  the debris were ice crystals, we’d expect them to
sublimate (turn from ice directly to gas) in a few minutes.
However, a second spectrum taken about 15 minutes later
looked pretty much the same.  This seemed to settle the issue:
the debris was powdered rock or dirt, not ice as expected.
This adds weight to MIRA astronomer Dr. Russ Walker’s

Figure 1.
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belief  that comets are actually icy dirt balls (mostly rock and
dirt) rather than the more established belief  that comets are
dirty snow balls.  Far infrared spectral data taken at another
observatory showed the signature of  silicates.

Unfortunately, then the comet set in the southwest and we
had to turn to calibrating our instruments.  I sure would have
liked to get a spectrum a couple hours after impact.  This
would have helped us confirm that the debris was not just
larger ice crystals that were sublimating much slower than
expected.

The second figure shows some of  the work I’ve done
since the first night.  Here the spectra of  Tempel 1 before and
after impact are shown in the middle of  the graph.  At the top
is the spectrum of  µ Herculis, a star just a bit cooler and larger
than the sun.  Again I’ve labeled the signature G-band and Hß
line in the spectrum of  the star and the ‘after’ spectrum of  the
comet.  Then, after matching the brightnesses of  the two
spectra, I subtracted the star’s spectrum from the ‘after’
spectrum (comet light + sun light) to give me an ‘after’
spectrum with most of  the reflected sunlight removed.

Now the pronounced upward bow is gone and the comet
is actually brighter in the ultraviolet that in the blue-green.  The
solar lines are gone and the atomic and molecular features due
to the comet are much more pronounced.  Now I have to start

the task of attempting to identify the molecules and atoms that
have caused those features.  Each one that can be identified
provides more clues to the composition, conditions, and
environment of  the comet.

Figure 2.

Lecture on Star Formation
Dr. Steven Stahler of  UC Berkeley lectured on star

formation in a recent MIRA-sponsored event at Monterey
Peninsula College. Pointing out that this fundamental
research area impinges directly on topics as disparate as
cosmology and planet formation, Dr. Stahler shared with the
audience the latest theoretical and observational work in this
important field.

Dr. Steven Stahler (r.) with Dr. Wm. Bruce Weaver.
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The Winter Sky
by Dr. Whitney Shane, MIRA’s Charles Hitchcock Adams Fellow

A MIRA research observation of  a portion of  Selected
Area 110, containing a number of  photometric

standard stars.

Fixed Stars
Wherever we look at the winter sky (or any other sky,

for that matter) we will see in the immediate neighborhood
a region of  particular astronomical importance. It will be
one of  the 206 Selected Areas which are distributed more
or less uniformly over the whole sky. They are located in
zones of  declination separated by fifteen degrees, and in
right ascension they are separated by some whole number
of  hours so chosen that the separation on the sky is no
more than fifteen degrees. In this way, no point in the sky is
more than eleven degrees from the center of  some selected
area. Actually, the distribution is
slightly irregular because the centers
were chosen to be close to cataloged
stars, which were to act as markers.
The sizes of  the areas are undefined
and will depend upon the kind of
investigation undertaken and the
instrument used. On account of  the
particular interest in the Milky Way,
an additional Special Plan was added
consisting of 46 areas near the
galactic plane. These areas were not
uniformly distributed but were
centered on regions thought to be of
special interest. The Special Plan has
not turned out to be particularly
useful.

The “Plan of  Selected
Areas,” as it is called, was
introduced in 1906 by Jacobus
Kapteyn, who is generally
recognized as the father of  modern Dutch astronomy.
Kapteyn’s main interest was in the distribution of  stars in
the Milky Way, and he approached this through star counts,
which revealed the density of  stars in various directions.
Making star counts to different limiting magnitudes gave
information on the distribution in depth, or so it was
supposed. The latter was a bit misleading because of  the
failure at the time to recognize the influence of  interstellar
extinction. Because of  this and the absence of  good
distance calibrations the resulting picture of  the Milky Way
galaxy, which became known as the “Kapteyn Universe,”
looked quite unlike our current picture, but it was a great
improvement over anything that had preceded it.

About this time, statistical studies of  not only the
apparent distribution of  stars but also their radial velocities,
proper motions and spectra were becoming important tools
in attempts to understand the nature of  the Milky Way
system. The large number of  observable stars put complete
surveys of  the sky or even of  the Milky Way out of  the
reach of  astronomers, so it was Kapteyn’s proposal that
surveys be concentrated in selected areas of  the sky. In this
way studies of  different properties could be combined to
get the most complete possible picture of  a widely distrib-
uted sample of  stars.

During the first half of the
twentieth century Kapteyn’s plan
formed the basis of  many coordi-
nated investigations of  galactic
structure and dynamics. In 1965 the
astronomers A. Blaauw and T.
Elvius were able to write: “The
plan has contributed greatly to the
researches which, first, revealed the
proper nature of the Galaxy as a
stellar system of  finite dimensions,
and, next, lead to our present
knowledge of  the detailed proper-
ties and space distribution and
motions of different components
of  the galactic population. It
continues to be of  great signifi-
cance for galactic research at the
present time.”

In the last fifty years astronomy
has been changing rapidly. As more

spectral regions have become accessible, particularly at
radio wavelengths and in the infrared, whole new areas of
galactic research have opened up, largely displacing the
extensive statistical surveys for which the Selected Areas
had served so well. Such surveys have also become un-
popular because of  the requirement by many academic and
other employers that astronomers produce a steady stream
of  papers containing striking new results. This harmful
policy makes it impossible for most astronomers to find the
time required to collect the large body of  data needed for
the kind of  statistical surveys which have proved so
valuable in the past.

In one respect, however, the selected areas remain at
the center of  our attention. Accurate photometry of  stars in
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these areas was one aspect of  the survey work referred to
above. This photometry, which has recently been greatly
refined and extended, provides us with accurate photomet-
ric sequences distributed over the sky. Anyone doing
precision photometry now has access to an adequate
number of  conveniently located areas containing sequences
of  well-measured photometric standards. Not all of  the 206
selected areas have as yet been measured, but each one in
the equatorial zone is now available, and work is continuing
in other zones. We are indebted to a number of  astrono-
mers for doing this ill-rewarded but very valuable work.
Two, in particular, A. Landolt and P.B. Stetson, have
devoted large portions of  their careers to providing these
data, and those of us who use the selected area sequences
are particularly grateful to them.

The Plan of  Selected Areas has not gone unnoticed at
MIRA. Several photometric programs, devoted to young
stars, gravitational lenses and, more recently, comets require
sequences of  standard stars, and for this purpose we have
chosen the sequences in eight equatorial Selected Areas
spaced at intervals of  three hours. This gives us adequate
coverage, so that at any time at least two areas are observ-
able. We still have to make magnitude transfers over large
distances in order to establish sequences in our observed
fields. In an ideal world there would be photometric
sequences in all of  the Selected Areas, but it will be some
time before this utopian situation can be achieved.

Planets
Mercury will be visible with difficulty in the southeast-

ern sky during the morning hours of  early January. A much
better observing opportunity will be in the second half  of
February when it will be relatively high in the evening sky.
It will be brightest toward the beginning of  that period.

Venus will be seen briefly in the evening sky in early
January before passing the Sun in inferior conjunction on
January 14. Before the end of  January it will reappear in the
morning sky where it will remain until the end of  the
summer.

At the beginning of  the quarter Mars will be visible
during most of  the night, but it becomes an evening object
later on, as it moves from Aries into Taurus. It is far north
of  the equator during the whole quarter and thus well
placed for northern observers. It is, however, becoming
fainter.

Jupiter starts the quarter as a morning sky object, but it
becomes visible during more of  the night as it approaches
opposition. It is stationary in Libra on March 5. It remains
quite far south during the whole year.

Saturn is in opposition on January 27 when it will be in
Cancer and quite close to Praesepe. It will be observable
during the whole night until late in the quarter when it

becomes an evening object. It will be 20 degrees north of
the equator and thus very accessible to northern observers.

Meteor Showers
By far the best of  the winter showers in the Quadran-

tids. This is a shower of  short duration which should peak
about noon on January 3. Although the very narrow peak
will not be observable from our region, the fainter (mainly
telescopic) meteors may peak a half  day earlier. The best
time to observe this shower will be in the early morning of
January 3. The moon will not be a problem.

The delta-Leonids are a very sparse shower which
should peak around February 24. The moon will be
approaching new and will not interfere.

The Virginid complex, of  which the delta-Leonids may
be a part, will last from late January through mid April.
There may be maxima toward the end of  January and again
during March.

Other showers are either too far south for northern
observers (the alpha-Centaurids) or are spoiled by moon-
light.

Comets
Probably the best comet in the winter sky will be

C/2005 E2 (McNaught). This comet is still approaching
perihelion, and it should reach about magnitude 10 before it
disappears into the evening twilight at the end of  March.

Comet C/2004 B1 (LINEAR) was expected to reach
magnitude 9 in the spring, but it is brightening only slowly
and will probably not become brighter than magnitude 11.
Furthermore, it will not become visible from the northern
hemisphere until the end of  March, when it will already be
fading.

Periodic comet 73P/Schwassmann-Wachmann 3 has
divided into several components, of  which component C
was recovered in October. It is expected to pass very close
to the Earth in May, when it may reach magnitude 2. It will
be interesting to watch it brighten from an expected
magnitude 14 in January.

Eclipses
There will be a penumbral eclipse of  the moon (a

rather unexciting event) on March 14, but the eclipse will be
practically over when the moon rises in our neighborhood,
so there will be nothing to see.

A total eclipse of  the sun will take place during the
night of  March 28-29 (our time). Since we will be unable to
see anything of this eclipse from our neighborhood, a select
group of  MIRA friends will be traveling to the eastern
Mediterranean where they will view the eclipse from
shipboard. The path of  totality starts near the eastern point
of Brazil and then crosses the Atlantic to central Africa and
Egypt, crossing Turkey and southern Russia to reach its
endpoint in central Asia.
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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

Welcome to our new Friends

Thanks!

Joe Hathcock
Peter Wilcox


