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Stunning Images from WISE
See On the Cover, p. 2. NASA/JPL-Caltech/WISE Team image.
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MIRA Finds New Librarian
  Thursday, August 12. Friends’ Perseid Party at the
    Oliver Observing Station. The best meteor shower
    of  the year on a warm, moonless night. There’s a
    rumor of  an especially good show this year.

  Sunday, July 25, 2:30pm Free tour of  the Oliver
    Observing Station. Reservations are required: call
    883-1000.

  Sunday, August 29, 2:30pm Free tour of  the Oliver
    Observing Station. Reservations are required: call
    883-1000.

Sunday, September 19, 2:30pm Free tour of  the Oliver
    Observing Station. Reservations are required: call
    883-1000.

Joanna Sorcy has joined MIRA’s staff  as Librarian,
replacing Claas Shane, who retired from that position
recently.

A lifelong resident of the Central Coast, Joanna was
educated at Seaside High School, Monterey Peninsula
College, and California State University Monterey Bay,
where she earned a bachelor’s degree in liberal studies. She
has always been interested in astronomy, and attends star
parties at Lick Observatory and other venues in the area.
She lives in Marina with her cat Ickis and is employed at
Borders.

Joanna has been accepted by the graduate program in
astronomy at the University of Arizona, so before long the
position of  Librarian will be open again. Watch this space
for the announcement.

The MIRA 36-inch telescope in June 2010. Comparison
of this image with that on page 2, taken in 1984, gives
dramatic evidence of the importance of CCD cameras in
modern astronomy. Photo by Arthur Babcock.

On the Cover
This composite image of  the Tadpole Nebula, created

from 25 frames made by the WISE orbiter, shows several
intruders. The framed rectangles (the larger rectangles are
magnified versions of the smaller ones) show two aster-
oids--look for a series of  evenly spaced star-like dots. The
two elliptical outlines (one at top center and the other in the
lower right) call our attention to streaks formed by satellites
in earth orbits higher than WISE’s.

Since the asteroids are much more distant than satellites,
their apparent motion is much slower and they appear as
dots recorded on successive WISE frames. Satellites, with
their faster apparent motion, appear as streaks recorded on
only one of the 25 images that went into this composite.

MIRA astronomers Dr. Martin Cohen and Dr. Russell
Walker are members of  the WISE science team.

This and other WISE images can be viewed online (in
color) at http://wise.ssl.berkeley.edu/gallery.

Renew MIRA Memberships Online

Friends of MIRA can renew their memberships online
by visitng http://www.mira.org/fomtext.htm.

It has been an exciting year at MIRA both in research
and in education, with the largest intern class ever. We hope
all Friends will want to renew their membership!
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Why astronomy?  There are actually two questions here.
Why astronomy when there are better purposes on which
one could spend resources and, the more personal one, why
astronomy for the indi-
vidual?  This is mostly about
the first question and, I must
warn you, the answer is still
a work in progress.

The first question was
most recently asked by a
MIRA volunteer.  But it is a
question most astronomy
aficionados have asked.  Of
course, there is probably no
human activity for which
most people could not think
of a better—economic or
health or whatever—use for
the resources.

But the truth is that we
allocate our resources
among many activities.
That’s a good thing, too,
because without those
allocations, there would be
little modern medicine or
any of the other accoutre-
ments of any life beyond the
most primitive.  Of course,
the MIRA volunteer may
have been wondering why
she was drawn to as-
tronomy.

For many seemingly
abstract human endeavors, it
takes little imagination to see
a tangible payoff in im-
provements to the human condition.  Without mathematics,
often first as an abstract study, there would be little engi-
neering, modern medicine, or almost anything modern.

Beyond early navigation, however, one has to be
extremely imaginative to come up with a practical applica-
tion for astronomy.  But there is no human culture without a
cosmology and every culture that advanced to the point of
having professions saw fit to support some of themselves
for studies of  the heavens.  It is perhaps part of  the defini-

Why Astronomy?

     1Well, before TV and ubiquitous street lights—but that is
for a different discussion.
      2Take, for example, Stonehenge, whose astronomical
interpretation I favor. It is located at just the latitude where
critical angles are right angles (math), it predicts an
astronomical cycle of half a century (record keeping), and,
I’d say, Stonehenge is at the limits of  instrumental
capabilities.

Dawn.  Dead of  winter.  A windy 14-hour night of  observing at 10
degrees below freezing at a time when all the observing was done from
the observing deck.  I’m one happy astronomer continuing the enduring
human tradition of  trying to understand how the Universe works.

tion of what it is to be human to look to the heavens1  and
try to understand what lies behind the awe-inspiring beauty.

Astronomy, even
millennia before the recent
invention of  “astrophysics,”
has always been a science
requiring intensive math-
ematics, meticulous record
keeping, and a constant
struggle for observations at
the very limit of human and
instrumental capabilities.2

However, to human
sensibilities astronomy is
much closer to art or music
than most sciences or
engineering.  Like art or
music, its beauty and
mystery, not its practical
applications, are at the core
of  its allure for us.  Like art
or music, the more we
understand about the
cosmos, the more wonder-
ful it seems.  What are
aesthetic values for the
individuals become of value
to the culture.  For those of
us lucky enough to discover
something new about our
Universe, our part is to
report back.

by Dr. Wm. Bruce Weaver
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Summer 20
The arrival of summer coincides with two significant

events at MIRA: the beginning of the best part of the year
for observing, and the arrival of  high-school and college
interns, who assist MIRA astronomers with their research.

In the first category, mid-June saw a guest observer, Dr.
Steve Naftilan from the Joint Science Department of the
Claremont Colleges. The research program for his sched-
uled observing run of  three nights included spectroscopy
of the enigmatic star Epsilon Aurigae, along with numerous
reference stars.

He was accompanied by two undergraduate research
assistants from Scripps College (one of the Claremont
Colleges), Marisa Finn and Dail Chapman. Marisa, who just
finished her junior year at Scripps, is a physics major who is
planning on graduate study in astronomy. Dail, between her
freshman and sophomore years, is hoping to create an
integrated science in biophysics.

Dail Chapman (left) and Marisa Finn in the Oliver Observing
Station control room.

Text and photos b

In the second category of seasonal events, there are
currently six high-school and college interns working at
MIRA. This is the largest number ever to work at MIRA at
the same time, and resources such as computers and desk
space are stretched just about to the limit.

In alphabetical order by surname, our interns are Ralph
Aldanese of  Hartnell College, who is working with Dr.
Bruce Weaver on GPU programming; Zoe Gotch-Strain,
an undergraduate majoring in astrophysics at UC Santa
Cruz, who is working on the reduction of  spectra with Dr.
Weaver; Julie Kim, from Pacific Grove High School,
working on cataloguing observations with Dr. Weaver;
Phillip Merlo, from Franklin High School in Stockton,
working on photometry of  young stellar objects with Dr.
Arthur Babcock; Kyle Priddy of Hartnell College, working
on photometry of  gravitational-lens field stars with Dr.
Whitney Shane; and Matthew Shonman from Pacific Grove
High School, also working on the graitational lens project
of  Dr. Shane.

Zoe Gotch-Strain in the control room of  the Oliver Observing
Observing Station.
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10 at MIRA
by Arthur Babcock

Julie Kim looks up from her study of  stellar spectra.

Matthew Shonman at work preparing observations of  standard star
field for photometry.

Kyle Priddy appears to enjoy removing artifacts from observations of
standard stars.

Phillip Merlo performs photometry using software called IRAF (for
Image Reduction and Analysis Facility).

Ralph Aldanese at the keyboard of a powerful new computer.with an
array of  nearly 500 processing units.
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The Summer Sky
by Rod Norden
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Our central coast summer evenings are great for
observing, as long as the fog stays away from our observ-
ing sites.  The center of  our Milky Way dominates the
southern sky, and the Summer Triangle is high overhead.

Lurking for the most part below naked eye visibility in
the summer are more than 100 globular clusters.  Globular
clusters are nearly spherical groups of approximately ten
thousand to one million stars, with a diameter of about 40
to 200 light years, all bound by mutual gravity.  The best
known by amateurs are probably M13 in Hercules and M22
in Sagittarius.  The brightest stars in the clusters appear to be
diamonds in front of the general glow of all the other stars
in the cluster.  Enjoy finding as many of  them this summer
as you can!

Since their
discovery and
resolution into
some individual
stars, globular
clusters were
suspected of
being swarms of
stars held
together by their
mutual gravity, all
close together
and at about the
same distance.
The proof for
this correct guess
came only with
spectroscopy,
which showed
that the stars
orbit around the
center of their
globular cluster.
The stars in globular clusters display a unique pattern in the
Hertzsprung-Russell diagram, indicating they represent an
old population of stars of about same age.

The distribution of  globulars is very interesting.  Of  the
approximately 150 known globular clusters, more than 90
percent are concentrated in the stellar hemisphere centered
on Sagittarius in our summer sky, while less than 10 percent
are on the opposite side of  us in the winter sky.

This pronounced anisotropy in the distribution of
globular clusters was of historic importance when Harlow
Shapley, in 1917, deduced from it that the center of  our
galaxy is lying at a considerable distance in the direction of
Sagittarius and not close to our solar system as had been
thought previously. However, he significantly overestimated
the size of  the Milky Way as a whole, as well as the size of
the globular cluster system and our distance from the
Galactic Center.

Radial velocity measurements have revealed that most
globulars are moving in highly eccentric elliptical orbits that
take them far outside the Milky Way; they form a halo of
roughly spherical shape which is highly concentrated to the

Galactic Center, but
reaches out to a
distance of several
100,000 light years,
much more than
the dimension of
the Galaxy’s disk.

While I was at
the University of
Arizona, I worked
on a spectroscopic
study of globular
clusters which
showed that their
stars are much
lower in heavy
element abundance
than stars such as
the sun that form in
the disks of
galaxies. Thus,
globular clusters in
our galaxy are
believed to be very

old and consist of an earlier generation of stars which have
formed from the more primordial matter present in the
young galaxy just after its formation. The disk stars, by
contrast, have evolved through many cycles of star birth
and supernovae, which enrich the heavy element concentra-
tion in star-forming clouds.

While all the globulars in our Milky Way and

M22 in Sagittarius
N. A. Sharp, REU program/AURA/NOAO/NSF
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Andromeda’s M31 are old, other Local Group galaxies as
the Magellanic Clouds and M33 also contain considerably
younger globular star clusters, which can be concluded with
certainty from spectroscopic investigations.  These galaxies
contain extremely large diffuse nebulae with masses of the
order of globular clusters, which are candidates for future
young globulars currently in formation.  Additionally, recent
research indicates that the giant globular, Omega Centauri,
may have undergone two periods of  star formation.

In the way of interesting trivia, we have 3 planets
coming to opposition during the summer.  It is interesting
to compare the amount of time it takes light to reach the
earth from each of the planets at opposition.  At 186,000
mph, light takes 1.3 seconds to come from the moon and
8.3 minutes from the Sun.  At opposition when the particu-
lar planet is closest to the earth for the year, light travels 33
minutes from Jupiter to the earth, 2 hours 36 minutes from
Uranus, and 4 hours from Neptune.

Planets

Mercury has its best early morning view of  the year
when it reaches greatest western elongation from the sun on
19 September.

Venus spends the period as a very bright “evening
star,” and is at greatest eastern elongation on 20 August at
46 degrees away from the sun. Several other planets have
conjunctions with Venus in the southwestern evening sky
during the period.  Saturn is three degrees from Venus on
10 August, and Mars is two degrees away on 23 August.

Earth reaches aphelion on 6 July at 11:00 UT (5 July
4:00am PDT), when it is farthest from the sun during the
year.  The earth will be nearly 5,000,000 km farther from the
sun than it was at perihelion in early January.

Mars remains low in the southwest and participates in
several conjunctions in the evening sky.

Jupiter is very bright at opposition on 21 September.
The planet is 0.8 degree south of Uranus at opposition.
Jupiter will be near perihelion in its 12 year orbit so its
angular diameter is about as large as it can appear at 49.9 arc
seconds.  With good seeing conditions and good optics,
look carefully at Jupiter’s Galilean moons to discern their
very small disks (all less than two arc seconds) and slightly
different colors.

Saturn remains low in the southwest after sunset during
the period moving closer to the sun until it disappears in the
evening twilight early in September.

Uranus is at opposition on 21 September, only five
hours after Jupiter.  The disk of  Uranus appears a bit less
than 1/10 that of  Jupiter and subtends only 3.7 arc seconds.

This is twice the size of  Jupiter’s largest moon Ganymede at
1.8 arc seconds.

Neptune is at opposition on 20 August.  At this time,
note the small greenish disk at 2.35 arc seconds and com-
pare that to Ganymede just above.  Triton, Neptune’s largest
moon, can be seen in a larger amateur reflecting telescopes
shining at magnitude 13.4 at a distance of 12 to 17 arc
seconds from Neptune.  Use your favorite astronomical
software to locate its position relative to the planet, or plot a
chart of all very faint “stars” very close to Neptune and
watch for one to move around it while background stars
pass by in a straight line.

Pluto reaches opposition on 25 June.  Use your
favorite planetarium software to produce very detailed
finder charts, since the 13.9 magnitude planet is at the
northern edge of M24, the large, very rich star cloud in
Sagittarius.

Meteor Showers

There are two major showers during the summer
months, the Southern delta-Aquariids in late July with a
nearly full moon and the Perseids in mid-August with
minimal moonlight to interfere. This is an excellent year to
observe the dependable Perseids at their maximum in the
early morning hours of  13 August.  In a very dark sky, it is
not difficult for a single observer to see 40 or more “shoot-
ing stars” in an hour.

Comets

There are a couple of comets in the summer sky this
year.  Comet 103/P (Hartley 2) begins July at magnitude 10
in eastern Pegasus and it moves northward through An-
dromeda toward Cassiopeia.   By the end of September the
comet is approximately magnitude 8 as it approaches 5th
magnitude near perihelion in late October.  The comet is
expected to fade to 10th magnitude and disappear into the
evening twilight.  Comet C/2009 R1 (McNaught) begins
July at magnitude 2 just 0.4 AU from the Sun, but unfortu-
nately will be an object for observers in the southern
hemisphere only as it moves far enough from the sun to be
observable.

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 slightly fainter smudge on the
sky.  Use as much aperture as possible on these objects.

Eclipses

There will be a total eclipse of the sun on 11 July visible
only from the South Pacific and parts of South America.
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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
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
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Gordon Jones, Chair, Board of Directors
Dr. Wm. Bruce Weaver, Astronomer & Director

Tami Huntley, Administrator
Dr. Arthur Babcock, Astronomer
Dr. Craig Chester, Astronomer
Dr. Martin Cohen, Astronomer

Donna Dulo, Docent
Dr. James Eagle, Docent
Steve Evans, Volunteer
Brian Jacobson, Docent

Gary Love, Physicist
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Walter Owen, OOS Caretaker
Joanna Sorcy, Librarian

Dr. Whitney Shane, Astronomer & Charles
Hitchcock Adams Fellow

Dr. Russell Walker, Astronomer


