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The Infrared Universe
The constellation Cygnus in the 8.28-micron band
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  Sunday, 26 June, 2:30-4:00pm Free tour of  MIRA’s
    Oliver Observing Station on Chews Ridge. Open to
    the public. Reservations are required; please call
    883-1000.

Vincent Halter
We are sad to relate that Vince Halter passed away

on 28 April 2005 at the age of  79. He was a longtime
member of  the Friends of  MIRA and an indefatigable
volunteer at MIRA.

Vince joined the Friends in 1982, when he was an
electronics technician working for the Army on Ft. Ord,
and it was not long before he began devoting much time
and effort to supporting MIRA’s programs in research
and education. Whether organizing improvements to the
tour room at the Oliver Observing Station, telling
school children the mythology of  the constellations or
writing articles for the MIRA Newsletter, Vince was eager
to share his enthusiasm for astronomy. For many years,
he served on the Steering Committee of  the Friends of
MIRA and conducted public tours of  the Oliver
Observing Station on Sunday afternoons.

Vince was an avid amateur astronomer and was very
active in the MIRA amateur group. He organized public
star parties, school visits, and the amateurs’ annual trip
to Glacier Point in Yosemite National Park, where
hundreds of  members of  the public were treated to
telescopic views of  the heavens.

In later years, Vince’s duties as Exalted Ruler of  the
Watsonville Elks lodge prevented him from devoting as
much time to MIRA as he had previously, but he still
found time to barbecue his wonderful beef  tri-tip at the
MIRA holiday party. We are richer for his enthusiam
and service, and he will be sorely missed.

  Saturday, 23 July, 7:30pm “Rings!” Free public lecture
    on the Cassini-Huygens mission to Saturn by Dr. Jeff
    Cuzzi of  the NASA Ames Research Center.
    Monterey Peninsula College Lecture Forum.

  Sunday, 24 July, 2:30-4:00pm Free tour of  MIRA’s
    Oliver Observing Station on Chews Ridge. Open to
    the public. Reservations are required; please call
    883-1000.

In 1996 and 1997, Drs. Russell Walker and Martin
Cohen, now with MIRA, were members of  the Air Force
Mid Course Space Experiment (MSX) infrared satellite team.
The solid hydrogen cooled 12-inch telescope scanned the
Galactic plane in four infrared bands. This fascinating and
beautiful area had been avoided by earlier IR space surveys
because of  the confusion caused by the high density of
objects.

These data, now available on the Internet, are being
used by MIRA astronomers in their study of  very young
stars.

[On the subject of  infrared astronomy, see Dr. Whitney
Shane’s “The Summer Sky” (with another MSX image) on p.
6--Ed.]
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The Fairchild CCD:
The Big Camera
Dr. Wm. Bruce Weaver

In partnership with Fairchild Imaging, astronomers at
MIRA have been spending the last several months integrat-
ing the Fairchild Peregrine 447 CCD (charge-coupled
device) with our control electronics and cooling to become
our primary direct imaging electronic camera.  Fairchild was
the first company to make CCDs.  They are hoping to
attract more attention to their large sensors designed for
scientific work.

For us, this camera is the largest electronic sensor that
we have and we expect it to be the best quality direct
imaging camera in MIRA’s arsenal of  detectors.  The 447
has over four million pixels of  perfect size (6/10,000 of  an
inch) for the scale of  the MIRA telescope.

Of  course, getting the camera ready for the telescope
requires much machining, plumbing (it uses water cooling),
optics, software, and testing. It’s a big project with a fast
schedule so it involves Whitney Shane, Arthur Babcock, Jim
Neeland, Gary Love, and me in the Knox shops.  Prepara-
tions for using it for research projects, including one this
summer on star formation regions, have already started.

Our first test will be at the beginning of  July when the
NASA Deep Impact mission will shoot a copper projectile
into periodic Comet P/9 Tempel 1.  MIRA is one of  the
few observatories well situated to observe the impact from
earth.  We hope this occasion will be an auspicious premiere
to a camera that should be the center of  much of  MIRA’s
research in the next decade.

Foundations and Individuals
Support MIRA

MIRA has received several notable contributions since
the last issue of  the Newsletter.

The same anonymous donor who donated $125,000 for
the echelle spectrograph (see the Spring 2005 MIRA
Newsletter, p. 3) has followed up with a $15,000 grant to
construct a grism (a type of  spectrograph employing both a
grating and a prism). This instrument, named SOGI for
Stellar Objective Grism Instrument, will be the subject of  a
future Newsletter article.

We have received more than $7,000 in matching funds
for the echelle spectrograph project, including a $2,000
grant from Kenneth and Gabrielle Adelman.

Our education programs have been enriched by a $500
grant from the Yellow Brick Road Benefit Shop and a $500
grant from Monterey Peninsula Volunteer Services.

The Rebuilding Together organization and Urrutia
Roofing have collaborated to install a new roof  on the
Ralph Knox Shops (see photo below).

On a sadder note, gifts in memory of  Friend of  MIRA
Jim Esary III have been received from Mezola and Ed
Benton, Richard and Janice Elster, Mrs. Mary Fry, Lisa and
Tom Hoivik, Gordon and Jeanne Nakagawa, Mr. Robert R.
Read and Vendavo, Inc.

Our warmest thanks to all these wonderful folks for
their support!

The Ralph Knox Shops under a new roof.
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Unlike most sciences, where you can manipulate the
object of  your curiosity until its secrets are exposed, as-
tronomers can only examine the light from distant objects.
Therefore, astronomers are always on a quest for the perfect
light detector.

What’s a perfect light detector?  One that senses every
light particle (photon) that comes its way; is large enough to
cover the field of  interest; adds no spurious signals (noise)
to the image; and has pixel size small enough to fully resolve
the capabilities of  your optics.  From a practical point of
view, it has to be affordable, too.

The advent of  electronic detectors, primarily charge-
coupled devices (CCDs), has created a golden age of
astronomy that will
never again be pos-
sible.  Detector
sensitivity zoomed
from about 1% with photography to about 80% efficiency.
This increase will never be repeated.  But it does mean that
the MIRA 36-inch telescope can observe objects invisible to
the Hale 200-inch telescope when it was first built!

With a generous grant from the Kenneth Lafferty Hess
Family Charitable Foundation, last fall MIRA purchased the
new Andor CCD camera for spectroscopic observations.

The camera cools to -85º C, essential for minimizing noise,
and is the coldest camera we have.  This extra cold  will
permit us to observe very faint objects on multi-hour
exposures with almost no noise.  The vacuum, needed for
insulation, is guaranteed for life1.

A new MIRA instrument control paradigm, suggested
and developed by volunteer Jim Neeland, is to use a laptop-
sized computer on the telescope to control an instrument.  This
is required because many of the specialized electronic
components can use only short cables.  Then, using standard
computer networking techniques, these computers are
controlled by a master computer, named Castor, in the warm
control room.  The Andor was the first test of  this para-
digm.  Another uncertainty was the use of  the full set of

optics in the
optical spec-
trograph camera
that focuses the

light of  the spectrograph on the sensor.  We had not been
able to use these optics successfully with other CCDs in the
past but couldn’t test the optics until we installed them on
the telescope.

Andor First Light!
Dr. Wm Bruce Weaver

The Andor CCD camera mounted on the blue
spectrograph of  the MIRA 36-inch telescope.

Electronic detectors have created a golden age of  astronomy.

1 Woo hoo! No more nights lost by finding condensa-
tion on the CCD and spending three days vacuum pump-
ing the camera and back filling with argon.

Volunteer Systems Administrator Jim Neeland installs the
computer network that allows the Andor CCD camera to be

operated from the control room.
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After several months in the Knox Shops building
mechanical parts, testing the characteristics of  the new
camera, working out the kinks in the cooling system, and
testing a new instrument control paradigm while volunteer
Gary Love built the electronic cables, the camera was ready
to go to the mountain.

So, on 13 May, we packed up two trucks with optical

and electronic parts and, with everyone keeping an eye on
our late spring passing clouds, Arthur Babcock, Jim
Neeland, Holly Kiefer, and I headed up to the OOS to see
if  the all these new components would play well together.

The afternoon was spent assembling and installing
various optical, electronic, and computer parts.  Our careful
preparation paid off: no one had to make the 2 1/2 hour
round trip to retrieve a forgotten bolt or cable.  The last step
was spending an hour focussing the spectrograph camera.

We were barely finished by sunset and we gratefully
observed a thinning in the clouds.  We were ready for first
light!  This is a special moment in astronomy.  As prepared
as you can try to be, in the end, the instrument has to simply
work when you point the telescope at the light from a

The first star observed with the Andor camera at MIRA. The two bright vertical lines at the left, emission lines of  ionized calcium, are in
the ultraviolet. The banded structure to the right, molecular bands characteristic of  cool, M-class stars, are in the green part of  the spectrum.

A plot of  the spectrum shown above. The unusual emission lines
appear as the vertical spikes and are due to hydrogen and calcium.

The bands before the Hß emission at 4750Å are due to the
simple molecule titanium oxide (TiO) used in many paints.

distant star.  And, simply enough, it did!

The first science object was AD Leo, a faint, red dwarf
star that is known for its violent outbursts, sometimes
becoming several times brighter in a few seconds.  Jim got
to see his computer control system work flawlessly and
Holly got to guide her very first spectroscopic observation.

I was just plain ecstatic.  Although there are still some
minor quirks to sort out, the Andor CCD will permit us to
make the fullest use of  the medium-resolution spectrograph.
It is already scheduled for a visiting astronomer and some
students in July.

Bruce Weaver, happy that he finished installing the
Andor CCD camera before sunset.

M
IR

A 
Ph

ot
o



6 MIRA NEWSLETTER

The Summer Sky
by Dr. Whitney Shane, MIRA’s Charles Hitchcock Adams Fellow

Fixed Stars

In the previous edition of  this Newsletter we saw that
massive black holes were often found in the centers of
galaxies, and that the Milky Way was probably no exception.
However, black
holes are, as the
name suggests, not
directly observ-
able, and we can
detect them only
by their influence
upon their sur-
roundings. When
large amounts of
material are being
accreted by the
black hole from its
immediate sur-
roundings, as
happens in the
early stages of
galactic evolution,
the huge amount
of  energy released
produces what we
see as a quasar.
Accretion on a
smaller scale
results in active galactic nuclei, which appear in a baffling
variety of  forms. Where there is little or no accretion we
must rely on other means for detecting a black hole. In
nearby galaxies it is possible to measure the spread in stellar
velocities (from integrated light, not from individual
velocities) as a function of  distance from the nucleus. If
this spread increases sharply toward the nucleus, then this is
evidence for a black hole or some other highly concentrated
mass, such as a dense star cluster, in the nucleus. In many
galaxies we find evidence for such a mass concentration.

The Milky Way is the only galaxy whose nucleus is
close enough that we may hope to directly distinguish
between a black hole and a dense star cluster as the source
of  the mass. However, this part of  the Galaxy is completely
obscured from view in visible light by the intervening dust
clouds. We can observe the central region in radio radiation,
and there is evidence of  complex structure there along with

some high-energy processes which might (or might not) be
associated with a black hole. In fact, as early as the 1950s,
when the first of  these structures were being discovered
and long before black holes had become popular, J. H. Oort
began assembling evidence for current or past violent

events in the
galactic nucleus.
Radio observa-
tions also
revealed a rather
peculiar object
which we now
identify with the
central mass
concentration.
The part of  the
sky in which all
this excitement is
located is in the
constellation
Sagittarius, which
is visible in the
south during the
summer months.
But, of  course,
nothing whatever
of  the galactic
nucleus is to be
seen.

The rapid development of  infra-red astronomy has now
given us the means to solve some of  these problems.
Whereas practically no visible light can penetrate the
galactic dust clouds, as much as ten per cent of  the infra-
red light from the galactic nucleus gets through to us.
Observing this way with large ground-based telescopes, we
can now see how the density of  stars increases as we
approach the nucleus. But unsteadiness in the atmosphere,
even at the best sites, prevents us from separating the stars
which are close enough to the nucleus to distinguish
between a star cluster and a black hole. In this region we
have, until recently, observed only a blur of  light. Now the
application of  adaptive optics has enabled us to separate
these stars and to measure their positions with great
accuracy. The velocities of  these stars are so high that in the
ten years since observations were begun, some have nearly
completed their orbits around the nucleus. This enables us

This MSX 8.28-micron image penetrates much of  the dust and gas to reveal the center of  the
Galaxy.
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to measure the mass, which is several million solar masses,
within a region which is too small to encompass a star
cluster, leaving a massive black hole as the only reasonable
possibility.

Plenty of  problems remain to be solved. Among them
is the nature and origin of  the observed stars. We can see
that they are quite bright and must therefore be young. But
it is hard to imagine how stars could be formed from gas in
the presence of  the strong gravitational field of  the black
hole, which would tear any gas cloud apart long before it
could condense into a star. It is also difficult to understand
how stars formed elsewhere could migrate into this region
during their relatively short lives. Attempts to explain the
brightness of  the stars through heating under influence of
the black hole have thus far been unsuccessful.

Acknowledgement: The results of  the infra-red observa-
tions described (far too briefly) above were presented at the
2005 Halliday Lecture at UC Santa Cruz by Dr. Andrea
Ghez of  UCLA. Your correspondent found the work and
its presentation so exciting that he could not resist sharing
his recollections of it with the readers of the MIRA
Newsletter.

Planets

Mercury will be visible briefly in the northwest evening
sky at the beginning of  the quarter. It may be easiest to find
on the evening of  July 6, when it will be 1.6 degrees south
of  Venus. It will be visible again in the northeast morning
sky during the latter part of  August.

Venus will remain low in the western evening sky
during the whole summer quarter, gradually disappearing
into the evening twilight as the quarter progresses.

Mars is visible only in the morning sky at the beginning
of  the quarter, but by the end of  September it rises shortly
after evening twilight. During the quarter it moves from
Pisces through Cetus and Aries into Taurus.

Jupiter remains visible low in the southwest evening
sky until September, when it disappears into the evening
twilight.

Saturn is in conjunction with the Sun on July 23 and
reappears in the east-northeast morning sky in the middle
of  August. Its visibility improves during September.

Uranus is in Aquarius and will be in opposition on
September 1.

Neptune is in Capricornus and will be in opposition on
August 8. Both Uranus and Neptune will be too far south
for convenient observation.

Meteor Showers

As usual, the high point of the summer meteor pro-
gram will be the Perseids, which should peak during
daylight hours of  August 12, but which may be observed
between the middle of  July and the latter part of  August.
The moon will be around first quarter at the time of
maximum, which will be favorable, as the best time to
observe the Perseids is in the morning hours.

The somewhat less numerous and generally much
fainter Southern delta-Aquarids should peak on July 28, but
be visible for about a month surrounding that date. These
meteors are also best observed after midnight, so the last
quarter moon will interfere.

There are also a number of  weaker showers, with
zenith hourly rates of less than 10. Some of the more
favorable, with respect to moonlight, are the Pegasids, the
Southern iota-Aquarids, the Northern delta-Aquarids and
the alpha- and delta-Aurigids.

Comets

The most exciting comet event will be the Deep Impact
experiment on July 4, involving Comet 9P/Tempel 1 [see
“The Fairchild CCD,” p. 3--Ed.]. The comet will be observ-
able in the western evening sky during the early part of  the
summer at about tenth magnitude, but it may brighten by as
much as four magnitudes during the experiment.

Other periodic comets which may be of  interest
include 21P/Giacobini-Zinner, which can be observed as a
tenth magnitude object low in the morning sky in July. Also
of  interest is 161P/2004 V2 (Hartley-IRAS) which should
reach eighth magnitude during July and August and be
easily observable in the morning sky.

Comet C/2004 Q2 (Machholz) was a very bright object
at the beginning of  the year. It is now fading rapidly, but
will still be observable all night during the summer months.

Comet C/2003 T4 (LINEAR) reached eighth magni-
tude before starting to fade, but it will be visible only from
the southern hemisphere until September, when it will be
very faint.

Comet C/2005 A1 (LINEAR) is also fading, but it will
be visible in the morning sky at the beginning of  summer
as a thirteenth magnitude object.

 Eclipses

There will be no more eclipses now until October.
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Jim Neeland, Volunteer Systems Administrator
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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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*  *  *
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

The MIRA Board of  Directors

Gordon Jones, Chairman
Dr. Wm. Bruce Weaver, President
Patti Compton, Secretary
Laura Zehm, Treasurer
Homer Bosserman
Dr. Craig Chester
Gary Love

Welcome to our new Friends

Thanks!

Jennifer Bliss
Lisa & Tom Hoivik

Kathy Izumi & Chris Oze
Gary Ulrich

Marilyn Uribe


