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Saturday, 5 March: Observing Session for Friends
of  MIRA on MIRA’s 36-inch telescope on

            Chews Ridge. Reservations and membership
            in the Friends of  MIRA are required. Phone
            883-1000. (In case of  rain, we will reschedule
            for 12 March).

On the Cover

Cath Tendler-Valencia asks, via the internet,

The Monterey County Herald had a photo entitled “Solar
hues” which showed a green flash at the top of  a half-
setting sun. I thought the green flash was along the horizon
at the final image of  sunlight. Do I have something to learn
here? I know the phenomenon is elusive, but I have experi-
enced the horizon green flash a couple of  times in my life.
Can you enlighten me about green flashes?

Dr. Bruce Weaver replies,

I didn’t see the article but you’re right; as far as I know,
green flashes occur as the ‘top’ tip of  the sun sets. The red
light, which is refracted least by the earth’s atmosphere, is
blocked by the earth; the blue is scattered (as in “why is the
sky blue?”) the most and, in between,for a brief  period of
time, only the green is left to get through. I can’t see how
that can happen while the sun is still significantly visible.

Thanks for the good question.

&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.

High-Resolution Image of  Einstein
Cross

Readers of  the MIRA Newsletter know that Dr. Whitney
Shane of  MIRA has been working on the long-term moni-
toring of  a number of  gravitational lenses (see his article,
and an image gallery, in the Summer 2002 issue).

This project was selected in part because imaging these
objects requires exceptional atmospheric conditions. Such
conditions often prevail at Chews Ridge, and thus the
gravitational lens project makes the best use of  MIRA’s
observational assets.

This July, Dr. Shane recorded what is very likely the best
image of  the Cross that we have made at Chews Ridge. For
those who are interested in such arcana, the seeing that night
was 0.9 arc-second full width at half  maximum, over a 25-
minute exposure. The bar on the image below represents
one arc-second.

The current view of  the eastern ecliptic from the
Weaver Student Observatory in Marina.  The WSO used to
be dark enough to see the Milky Way with the unaided eye.
How many rising planets will be visible through this light
pollution from a CSUMB parking lot?  Luckily, the Univer-
sity recognized the problem and is working with MIRA to
constrain the lighting to the parking lot.
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Charitable Foundations Support

MIRA

Three local foundations have recently made generous
contributions to support MIRA’s programs. Since its incep-
tion, MIRA has depended on the generosity of  foundations,
individual donors, and the Friends of  MIRA, and we are
most grateful for these recent gifts, as indeed we are for all
forms of  support.

The Ralph Knox Foundation has donated $18,350 to
refinish MIRA’s Ralph Knox Shops building in stucco. The
work is now complete (see “before” and “after” pictures
below).

As well as greatly enhancing the appearance and
durability of  the structure, the stucco has significantly
improved the heat retention of  the building. The shop must
be heated, not so much for the comfort of  the people
working in it, but to hold down humidity, which causes rust
on MIRA’s costly machine tools.

Scaffolding erected on the west wall of  the Ralph Knox Shops during
the addition of about 30,000 pounds of stucco

The shop’s new look

The Kenneth L. Hess Family Charitable Founda-
tion has granted MIRA $14,640 over three years for the
acquisition of a new CCD camera.

The camera, manufactured by Andor Technology, is
remarkable in its three-stage thermo-electric cooler, which
allows the array to operate at -130º Fahrenheit below
ambient. This greatly reduces instrument noise, and thus
allows the camera to record extremely faint detail.

The camera, now undergoing testing in the Ralph Knox
Shops, will be installed on the 36-inch telescope’s spec-
trograph.

The Robert O. and Catherine L. McMahan Foun-
dation recently donated $1,000 to MIRA to assist in the
initial design of  a new very high resolution spectrograph.

 The construction of  this spectrograph will certainly be
a multi-year project. When completed, it will permit precise
measurements of some of the most intimate atomic secrets
of  bright stars.

Thanks again to all these wonderful folks for their
generous support!

MIRA Educational CD Available

MIRA’s CD on Near Earth Objects (see the Fall 2004
issue) is now available. Friends of  MIRA who are educators
may request the CD free; we request that other Friends pay
$5 per copy to cover costs. Call Susan at 883-1000.
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And Our Souls Shall Wither
By Dr. Wm. Bruce Weaver

At a small and modestly-funded observatory like
MIRA, with our dedication to both research and education,
more important tasks go undone than can be completed.
Only when issues escalate to unignorable levels, do we let
them displace our core activities.

Light pollution in Monterey County has reached that
level.

Light pollution is night-time lighting that spills outside
its intended uses and interferes with the natural night-time
darkness that serves many functions.  It comes in several
varieties: light trespass is  the annoying street light that
illuminates your bedroom window or shines into your
backyard when you’re trying to catch a glimpse of  the best
meteor shower in the
last 150 years.  Glare is
misdirected light that
interferes with normal
night-time activities,
often with dangerous
consequences.  For
example, bright lights, perhaps at an auto center, that blind
a driver and interfere with safe driving.  Finally, general light
pollution, which is shining light up into the night sky where
it scatters off  dust and aerosols and generally brightens the

atmosphere, obscuring the awe-inspiring wonders of  the
night sky.

Unlike most forms of  pollution, light pollution does
not save money.  A mine operation dumping tailings into a
stream may save the company money, but a street light
sending half  its light skyward is costing twice as much in

operating costs as one restricting its light to the desired
patch of  sidewalk.  It is estimated that over a billion dollars
a year is wasted in the U.S. unnecessarily lighting up the
night sky.

The cities of  Monterey County are growing at an
astounding rate and housing developments seem to be
popping up like mushrooms after a spring rain.  MIRA’s
approach is merely to require them to fully shield their
outdoor lighting.  Very simply, a direct view of  the light

source should not be
visible beyond the
parcel it is meant to
illuminate.  This will
reduce the light
pollution by about 80

percent.
We just do not have the resources to keep up with all

the developments in the County.  Those with whom we
have dealt have been, so far, understanding and accommo-

Very simply, a direct view of  the light source should not be
visible beyond the parcel it is meant to illuminate.

 Most of  the light from this new CSUMB dormitory parking lot is aimed at the eyes of  passing motorists and pedestrians; this is the poster
child picture for glare.  The light actually reaching the parking lot is quite sensible.  MIRA is working with concerned University personnel to
design and install inexpensive shielding rather than replacing the fixtures.  Testing is currently underway.
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Our Far-flung Correspondents:
Friend of  MIRA Photographs

Transit of  Venus
Friend of  MIRA and frequent Newsletter contributor

Kim Cohan journeyed to Chicago to report on the transit
of  Venus last June.

Because of  stable air flow off  the cold ocean, some of  the world's
best astronomical viewing conditions are found in the mountains
along the Pacific coast south of  San Francisco. Light pollution is
rapidly destroying this resource.

The silhouette of  Venus is about to move off  the face of  the Sun in
this image by Kim Cohan of the end of the transit.

Our man in  Chicago.

dating.  Marina had already started a shielded light approach
to new outdoor lighting.  The forthcoming University
Villages have written lighting restrictions into their stan-
dards.  Soledad, the fastest growing city in Monterey
County and the second fastest in the state, is most threaten-

ing to the dark skies of  the Oliver Observing Station.  With
5,000 new units planned, city officials are working to
include outdoor lighting illumination in their standards.
Seaside Highlands installed well restricted low-level outside
lighting as part of  its design.

But for simple lack of  time and resources, there are
many areas we have not yet approached, such as the new
developments near Salinas and those creeping down the
Salinas Valley.  If  you’d like to help in this effort, please let
us know at MIRA.  Our approach is to encourage discus-
sion before design is completed so as to make it as straight-
forward as possible for the developer to incorporate these
simple standards.

I recently polled about a hundred CSUMB students
who visited the MIRA Hamming Astronomy Center for
classes on astronomy in science and the philosophy of
scientific discovery.  Only about ten percent had seen the

Milky Way!  What could they learn in the classroom that
could replace that essential element of  being human--
wondering about our place in the cosmos, and making
personal our place among the millions of stars of our
galaxy?  How could one have a fully human soul without an
opportunity to marvel at the wonders of  the Universe laid
out before us?
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The Winter Sky
by Dr. Whitney Shane, MIRA’s Charles Hitchcock Adams Fellow

Fixed Stars

During the winter months, while the Milky Way is still
in view, we can continue our thoughts on the interstellar
matter. This can be observed in many ways, the most
obvious of  which is extinction by the dust, which we
discussed in the fall Newsletter. But spectroscopic observa-
tions, although more difficult, are even
more rewarding. The most striking objects
are the emission nebulae, of  which the
Orion Nebula is a famous example. These
are huge gas clouds, heated by embedded
hot stars. The light of  these stars excites
and even ionizes the gas atoms, and they
then release energy, each atomic sort at its
characteristic wavelength. The hydrogen
atoms, which are the most plentiful, radiate
strongly in the H-alpha line, giving these
objects their red color. Weaker radiation
from other elements is also observed. In
planetary nebulae, where the densities are
much lower, the processes are quite
different and the so-called forbidden lines
of  elements like oxygen and nitrogen tend
to dominate.

Further from the very bright stars, the
temperatures are much lower and the gas is
not excited by radiation from stars, so that it
cannot shine at optical wavelengths. It can,
however, absorb light from background stars. Unlike the
dust, it does this only at the wavelengths at which the atom
has a spectral resonance. At this wavelength some of  the
starlight will be absorbed and we will see a dark line in the
spectrum. If  an atom has no resonance in the optical part
of  the spectrum, we will be unable to observe it in this way.
Hydrogen and helium, the two most abundant atoms, are
like this. The strongest lines come from certain metals,
which are present as atomic gasses. Ionized calcium was
discovered by Hartmann in 1904. Starting around 1920
more elements were discovered, as well as certain simple
molecules such as CH and CN. It is probable that some of
these lines which turn out to be rather broad, and are thus
called diffuse interstellar bands, may be due to much more
complex molecules. These and certain other lines have, after
nearly 100 years, yet to be identified with certainty.

MIRA astronomer Dr. Ana Torres-Dodgen added to
this uncertainty by discovering two new, strong diffuse
interstellar bands in the spectra of stars in the cluster of
hot, young stars called Cygnus OB2.

The interstellar lines are most easily discovered by
observing bright stars with variable velocity, such as

spectroscopic binaries. The lines of
stellar origin move back and forth as
the velocity of  the star changes, but
the interstellar lines remain station-
ary. We often find one line broken
into several components at slightly
different velocities, showing that the
lines originate in clouds with
different motions. This gives us
important information about the
structure of  the interstellar medium
and helps us to map the region of
the Galaxy close to the Sun.

Throughout most of  the Galaxy
the temperature is too low to excite
atoms enough so that they can
radiate in the optical range. This is
why we observe only absorption
lines. However, in the radio and

infrared parts of  the spectrum the photon
energies are much lower so that we can
observe emission lines from many parts

of  the Galaxy. The best known example is the 21-centime-
ter line of  neutral hydrogen, which is observed strongly in
every direction. However, most of  the spectral lines found
in this part of  the spectrum come from a vast variety of
molecules, most of  which are found only in dense clouds,
such as the Orion molecular clouds. Deciphering the
complex molecular spectra, which extend from the short-
wavelength radio to the near infrared, is an intriguing
puzzle. Most of  the infrared observations have to be made
from space because the Earth’s atmosphere absorbs so
much of  this radiation.

Many constituents of  the interstellar material have now
been identified. Some atoms, such as sulfur and oxygen,
have been observed in infrared emission. Molecular
hydrogen and the hydrogen-deuterium molecule are

Dr. Mary Lea Shane, 1897-1983
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plentiful. Many other molecules, both simple and complex,
have been observed as gasses. The spectra of  material in
solid form have also been observed. These include heavy

complex organic molecules, such as polyaromatic hydrocar-
bons (complexes of  benzene rings), silicates and other
inorganic particles, which would form the nuclei of  the
interstellar grains, and various ices, including water ice,
which would form the mantles of  these grains.

Planets

After being briefly visible low in the southeastern
morning sky at the beginning of  the year, Mercury will
disappear behind the Sun. It will reappear at the end of
February and be easily observable in the western evening
sky during the first half  of  March. This will be the best
opportunity in 2005 for northern observers to see Mercury.

At the beginning of  the year Venus will still be visible
low in the southeastern sky, but it will soon disappear into
the morning twilight and not reappear until May. Mercury
and Venus will be in conjunction on January 14.

Mars will remain low in the southeastern morning sky
during the whole quarter, rising less than 3 hours before the
Sun. Its visibility will not improve substantially until July.

Jupiter starts out as a morning-sky object, rising about
midnight at the beginning of  the year. However, as it
approaches opposition in April it will rise earlier and by late
March will be visible during most of  the night. Jupiter will
be occulted by the Moon four times during the quarter, but
these occultations will be visible only from various loca-
tions in the southern hemisphere.

Saturn will be in opposition on January 13 and thus
visible during the whole night. As it is winter, it will also be
far north of  the equator and well located for observation.

At the end of  March it will be mainly an evening object,
but still visible for most of the night.

Meteor Showers

This will be a poor season for meteor observation. The
only winter meteors of  much consequence are the
Quadrantids, which reach a sharp maximum during the
early morning hours of  January 3. Unfortunately a last
quarter Moon will largely spoil the show. The delta-
Cancrids, which are both faint and infrequent, can be
observed until late January, with a maximum on January 17.
With new Moon on January 10, this is a good year to look
for these objects.

The alpha-Centaurids, which sometimes produce very
spectacular meteors, and the gamma-Normids are both
southern hemisphere showers and thus of  little interest to
northern hemisphere observers.

Comets

According to current expectations, the brightest comet
visible during the winter quarter will be 2004 Q2
(Machholz). This comet will move north from Taurus,
where it will be an evening object in January, to within 5
degrees of  the pole in March. It should be easily observable
with binoculars and perhaps even with the naked eye.

Comet 9P/Temple will become observable in Virgo in
February, although it will still be rather faint. This comet is
of  particular interest as it will be the target of  the Deep
Impact spacecraft, which is scheduled to disturb it on July
4. MIRA astronomers are planning to observe the impact.

The interesting comet 29P/Schwassmann-Wachmann
will be observable in Pisces until February. This comet,
although seldom brighter than magnitude 12, is subject to
frequent outbursts, and it is currently more often active
than not, so it is worth the trouble to observe it.

Eclipses

There will be no eclipses during the first three months
of  2005. We will have to wait until April, when there will
be two, one of  which will be visible from our neighbor-
hood.

Editor’s note: It was Dr. Mary Lea Shane, Dr. Whitney Shane’s
mother, who discovered  diffuse interstellar bands in 1921, while a
graduate student at UC Berkeley/Lick Observatory. She noted
bands at 5780 and 5797 Å in her work on spectroscopic binaries.

This spectrum in the red region shows one of  the two
diffuse interstellar bands discovered by MIRA
astronomer Dr. Ana Torres-Dodgen with the now-
retired MIRA Reticon spectrograph. The broad band
labeled 7927 is one of  these. Its cause has yet to be
identified.
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*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Oliver Observing Station under permit from the U.S. Dept. of
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*  *  *
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the Richard W. Hamming Astronomy Center and the Ralph Knox Shops
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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.orgMIRA’s Oliver Observing Station


