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     Sunday, July 17, 2:30-4:00pm. Free tour of  the Oliver
Observing Station.

     Sunday, August 14, 2:30-4:00pm. Free tour of  the
Oliver Observing Station.

Saturday, September 17, 7:30pm. Free public lecture
on the LIGO discoveries of  gravitational waves by Dr.
Brian Lantz of the LIGO team. Monterey Peninsula College
Lecture Forum.

Tours are free and open to the public. Reservations are required,
however; call 883-1000.

On the Cover

Saturday, October 1. Friends’ Night at the Oliver
Observing Station. Membership in the Friends of  MIRA
is required; call 883-1000.

Summer Solstice is Friends
Membership Re-up Time

We’re in the midst of  the summer intern season with seven
outstanding high school students.  Some are searching out the
mysteries of nearly-invisible comet trails, gravitational lenses, or
regions of  newly-formed stars while others are working on
preparing the new Baches spectrograph for the Weaver
Student Observatory or improving the calibration of  nearly
two decades of  observations from the Oliver Observing
Station.  High-precision optical filters, new computers to speed
the complex analysis of our ground- and space-based data,
and new motors for renovation of the instrument control
system at the telescope are all costly.

Friends’ dues are an essential source of the funds needed
for our combined research and education programs.  They
literally keep the lights on, the water flowing, the Internet
connected, and telescopes operating.  We’re pretty relaxed
about continuing Newsletter subscriptions and announcements
of our various events for lapsed members; astronomers are
used to taking the long view.  Even so, every couple years we
do prune the mailing list so, if  you are a lapsed member, please
come back and help us explore the Universe with the help of
our volunteers, interns, and you.

2016 MIRA interns and staff  at lunch. From left to right: Isabelle Sanford, Carleen
Markey, Lekha Duvvoori, Aiden Rougeot, Teja Gambhir, Whitney Shane, Salaar

Khan, Ryan Mitchell, Anna Gumberg, and Russ Walker.

An image of the Andromeda Galaxy (Messier 31) from
the NASA Wide-Field Infrared Survey Explorer mission.
MIRA’s Dr. Russell Walker, a member of  the WISE team
and a pioneer in space-based infrared astronomy, is inter-
viewed by Dr. Bruce Weaver, beginning on page 3.

In the cover image, light in the 12- and 22-micron
infrared bands show hot dust in the galaxy’s spiral arms, all
the way to the center of  the galaxy. The dust has been
heated by young stars being “born” in the spiral arms.
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Q: (Bruce Weaver) When you were a young fellow,
were you always interested in becoming an astronomer?

A: (Dr. Walker) I was always interested in astronomy
when I was a kid.  I
thought that
astronomers had
interesting things to
do.  But somewhere
in high school I lost
my way and got
sidetracked into
engineering studies
and physics.

Q: Were you an
amateur astronomer
as a youngster?  Did
you have a tele-
scope?

A: No, I could
not afford a
telescope.

Q: Did you
have a high school
teacher who
inspired you?

A: We had a
really great physics
and math teacher and he was coach of the basketball team.
I was interested in basketball so we had a lot of interaction;
he was a great inspiration.

Q: College?

A: I went to Ohio State University, switching between a
couple of  engineering majors but soon switched to physics.
I continued at OSU, getting a Masters degree in physics.  For
financial reasons, I had been in Air Force ROTC and then
had to serve a three-year stint in the Air Force.  They sent
me to Air Force Cambridge Research Labs.

Q: Not bad, sort of  on-the-job training.

A: Not bad at all.  At the Labs I was attempting to
model the distribution of light from nuclear weapons to
help the Air Force come up with a way for the delivery
aircraft to survive. I spent six months at the Bikini and
Eniwetok Atolls in the South Pacific actually taking measure-
ments to see if my programs were making correct predic-
tions.

Q: Were they?

A: Pretty much.

Q: Good
enough for as-
tronomy.  After the
Air Force you went
back to the Cam-
bridge Labs, starting
to work in infrared
astronomy in the
early part of the
1960s.  Why infrared
astronomy?

A: My Masters
degree thesis was on
infrared scattering by
small particles.

Q: Detectors
were very primitive
in those days so you
were at the forefront
of infrared as-
tronomy.

A: Very primitive; but I was not working on developing
the detectors.  After a while I took a leave of  absence and
went to Harvard for a Ph.D. There I built an infrared
photometer and did photometry of  stars and planets.

Q: What was your thesis topic?

A: Infrared photometry of  stars and planets.

Q: That’s a pretty broad topic.  How did that come
about?

An Interview with MIRA Astronomer Dr. Russell Walker
                                        by Dr. Wm. Bruce Weaver

Dr. Russell Walker discusses his career in, and love for, infrared astronomy.

Editor’s note: Interviews of  MIRA astronomers and others were
often featured in the early years of  the MIRA Newsletter. With his
interview of  Russ Walker, Bruce Weaver continues the tradition.
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A: It was very broad because my original professor, Bill

Liller, was interested in planetary nebulae but he went to
England for a few years; my new thesis advisor was Carl
Sagan, so I switched to planetary astronomy.  Hence a very
broad thesis.  I was using stars for absolute calibration.

Q: After your Ph.D.?

A: Back to Cambridge Labs where, after some using
rockets to survey the sky in the infrared, I joined a team that
proposed an infrared survey satellite to NASA.1  They
accepted the proposal but, since the Air Force was not
involved, I left to join NASA.  It was a collaboration
among the U.S., the Netherlands, and Great Britain.   I was
the chairman of  the science study group and later part of
the IRAS science team.  I was responsible for the IRAS
studies of Solar
System small bodies.

Q: Were there any
problems keeping the
infrared astronomers
happy?

A:  Infrared
astronomers are
notorious for being
[pause] generous with
their opinions.  So my
job as chairman was
keeping the peace.

Q: For how long
was IRAS able to
produce data ?

A: The cryogen—
liquid helium at minus
452°F used to keep
the detectors from
seeing their own heat
in the infrared—ran
out after 200 days but
by then we had completed the first survey of  the entire sky
in four infrared colors.2

Q: What were some of the interesting things that IRAS
discovered?

A: The most important discovery was probably the
interstellar cirrus – cold dust clouds thoughout the Galaxy.
We also discovered comet trails.3

Q: How long after you first noticed the trails did you
recognize what they were?

A: Not long.  Once we calculated the orbit of  the trail,
we realized it was the orbit of  Comet Tempel 2.  We
associated eight of the trails with known comets and eight
trails for which we never identified the parent comets.  The
IRAS data also allowed us, for the first time, to penetrate
the cold dust and gas nurseries where stars are formed.

Q: After the mission was over?

A: After the mission, we worked for years analyzing the
data.  I was the telescope scientist responsible for the
managing the telescope design and construction but the Jet
Propulsion Laboratory was responsible for calibrating and

With the help of  hand gestures. Dr. Walker explains the basics of  orbital mechanics to a summer intern.

1. This was later called The Infrared Astronomical Satellite
(IRAS), the first-ever space-based observatory to perform a survey
of the entire sky at infrared wavelengths. Launched on January 25,
1983.

2. A couple of years later MIRA astronomers used IRAS data
to make a catalog of the infrared properties of all the young stars
known at the time.

3. Not tails! Comet trails are long ribbons of comet debris left
behind by comets, sometimes stretching almost completely around
the sky.
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analyzing the data.  For those and some political issues
between NASA and JPL, I left NASA to form Jamieson
Science & Engineering Company with John Jamieson to
work an analyzing the data we had gathered.  I worked
there until I joined MIRA.

Q: So you followed the astronomy rather than a job.
Why did you leave Jamieson to join a group of optical
astronomers in Monterey?

A: We had sold Jamieson Science & Engineering to
Vanguard Research.  One day our team of  five astronomers
was, without warning, fired.  MIRA rescued us.

Q: That’s going
in the Newsletter!

A: I had talked
to several colleagues
about where we
should go and
MIRA sounded like
an interesting
option.  And you
welcomed us.  Two
of the Jamieson
folks left astronomy;
one worked at
MIRA until she left
to join the Space
Telescope team in
Baltimore.  Now
I’m working on
comet trail data
from the Wide Field
Infrared Survey
Explorer (WISE), which was the next generation infrared
whole-sky survey which MIRA participated in for the 2010
mission.  Since some of the detectors can operate without
the now-exhausted coolant, it was reactivated to search for
near-Earth objects.  WISE has discovered 40 such objects
that have the potential to impact the Earth.

Q: You’ve had some other sidelines, like making wine.

A: Yes, from 1979 through 1989 I made wine while
working on IRAS.

Q: Why did you leave wine making?

A: The winery was four or five miles from the Loma
Prieta earthquake epicenter.  The earthquake took me out of
wine making.

Q: In retrospect, are you happy you went for a career in
infrared astronomy?

A: Oh yes, it’s got more interest and excitement than I’d
find anywhere else.  It was a good choice.

Q. What was the strangest thing that happened to you in
a telescope dome?

A: I was observing at the 61-inch reflector at Harvard’s
Agassiz Station in Harvard, Massachusetts when I heard a
big harumph and something making loud rolling noises.
The previous observer had loosened one of  the counter
weights; the weight had fallen on the mirror cell and rolled
around on the mirror.

Q: Holy — !

A: The mirror just got a few scratches.

Q: Now you’re working on comet trails with this
summer’s interns.  How is that going?

A: It’s going very well.  We’ve identified about 450
comets that should have trails and we’re working on those
right now to see if we can detect their trails in the WISE
data.  The trails are much, much fainter than the background
brightness of  the sky, even from the satellite; so it takes quite
a bit of adding and processing of WISE images where we
predict, from a known comet orbit, we might find a trail.

Q: Advice for a young person thinking of becoming an
astronomer?

A: I know you will not get rich being an astronomer, but
if  they’re so inclined, it is a career they should pursue.  But it
is a place to get rich in knowledge and satisfy your desire to
learn things whether it is working with computers or a
screwdriver at the telescope.

Q: What was your most exciting moment in as-
tronomy?

A: There were so many.  I guess for true excitement –
nothing to do with science but I remember a lot – the first
time I went to the 61-inch telescope and opened the dome
and looked at the stars.  It was just an overwhelming
emotional experience.  Everybody should do that.

Q: That was a great way to finish.  Thank you, Russ.

A Spitzer Space Telescope image of
Comet 2P/Encke. The trail, along the

orbit of the comet, is marked by the
white lines. The first such comet debris

trail, of  comet 10P/Tempel 2, was found
by Dr. Walker’s IRAS team.
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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: What is the most exciting astronomical discovery of
the past year?

A: (by Dr. Whitney Shane) Not a year seems to go by
without some interesting new development in astronomy.
This year we have been treated to the
first detection of  gravitational waves. I
see this as quite possibly the most
significant discovery since the confirma-
tion of  general relativity. The experi-
ment, which seems to me a model of
how such large experiments should be
done, required two very sensitive
detectors, one in Livingston, Louisiana
and one in Hanford, Washington. The
signal was detected by measuring the
distance between two mirrors and
finding small changes (about one ten
thousandth of the diameter of a
proton) which had the same form in
both detectors and whose arrival times differed by no
more than the light travel time between the detectors. In
this case the time difference was seven milliseconds (0.007
seconds). The detected signal had
the form of  an oscillation with
increasing strength and frequency,
lasting altogether a quarter of a
second.

The form of  the signal is
consistent with what we would
expect from the merging of two
black holes, when they spiral
together and the energy generated
is disbursed largely or entirely in
the form of  gravitational waves.
Computer simulations and their
comparison with the observed signals make it possible to
estimate some of the numbers involved. The distance to
the event should be 1.3 billion light years; the masses of the
two merging black holes should be 36 and 29 times the
mass of the Sun; the separation of the two black holes is a
mere 120 kilometers; the velocity before merger is about
half  the velocity of  light; the energy lost in the process is
the equivalent of three times the mass of the Sun. If you

recall that energy is mass times the square of  the velocity of
light, this is a lot of  energy. It is enough energy to rattle the
whole universe, all the way to Louisiana and Washington.

We have no idea how often something like this takes
place. It must not be every day, or we would have found
more by now. It might be once a year. It might be once in a
lifetime or almost never, but then it would be a great
coincidence that we found one so quickly. We also don’t
know where to look for it, although we have a little
information. If  we had had three detectors we would
know more, but we even so don’t know if there would be

anything to be seen there.

The first recognized sign of gravita-
tional waves came in 1974 when two
astronomers saw that a pair of neutron
stars were slowly spiraling together. This
could only be explained only by energy
loss due to the emission of gravitational
waves. But gravitational waves have been
with us since the beginning of time.
Many mundane processes, like the slow
evolution of small stellar groups like
triple stars, where the stars close together
tend to get even closer and those farther
away move outward, have always been
explained using simple Newtonian

gravitation. The basic physics of this and merging black
holes is the same, but the time scales are quite different, the

one lasting a quarter of a second
and the other hundreds of millions
of  years. It would be an interesting
exercise to apply our new under-
standing of gravitational waves to
some of the old problems of
classical astronomy. We still have
much to learn, so stay tuned!

Ed: Since this celebration was
written in April, 2016, the Laser
Interferometer Gravitational Wave
Observatory (LIGO) announced
the discovery of a second gravity
wave on Christmas Day in the US.

Some Christmas present!

If you are as excited as we are about these discoveries,
come to the 17 September MIRA public lecture by Dr.
Brian Lantz, lead researcher for the Engineering Test Facility
for LIGO at Stanford University.

An artist’sdepiction of  a pair of  merging
black holes distorting the fabric of space.

The actual signals detected at the two instruments,
corrected for the .007 seconds difference in the wave

arrival times.
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The Summer Sky
by Dr. Arthur Babcock

Planets
Summer 2016 should be a good season for observing

the planets. Sky & Telescope’s Fred Schaaf  notes that every
planet may be observed in the month of  July. On the
fourth of  July, the NASA Juno mission arrived at Jupiter,
and in August there will be a nice conjunction of three
planets.

Mercury is observable in evening twilight during the
second half of July and all of August. It passed within less
than one degree of  Venus on 16 July. At the end of  the
quarter (September 20-30) it becomes visible in the morn-
ing sky. This will be the most favorable morning appear-
ance of  the entire year for northern observers. See Venus.

Venus reappears from the glare of  the Sun in the
second half  of  July. It undergoes a triple conjunction with
Mercury and Jupiter on 27 August. Venus and Jupiter will
be less than 0.1 degree apart.

Mars transits around 9pm in mid-July, setting a couple
of hours after midnight. During the last week of August,
Mars is less than two degrees from its “rival” Antares (the
red giant Alpha Scorpii). The name “Antares” comes from
the Greek for “equal to Ares” (Mars). At the same time,
Saturn is less than five degrees from Mars, and the three
bodies should make an impressive sight. By the end of the
quarter, it sets mid-evening.

Jupiter is in the western sky in the evening, setting near
midnight in July. The somewhat coyly-named Juno space-
craft arrived on 4 July to begin a year-long science mission.
(In Roman mythology, Juno was Jupiter’s wife, and was
able to spy on his shenanigans from Mount Olympus,
despite the clouds Jupiter drew around himself to conceal
his misbehavior. JUNO is also NASA-speak for JUpiter
Near-polar Orbiter.). Jupiter disappears in evening twilight
in early September. See Venus.

Saturn will be visible in the evening sky for the entire
quarter. By the end of  September, it sets about 10:30pm.
See Mars.

Uranus rises near midnight at the start of the quarter,
and mid-evening in late September.

Neptune rises not quite two hours earlier than Uranus
throughout the period. In September, it will be visible all
night.

Meteor Showers

The best shower of the Summer is often the Perseids,
predicted to peak on the night of 11-12 August. The Moon
will be 67% illuminated, so the evening hours will be
washed out, but after moonset around 1am, there will
remain some hours of  dark skies. And there may be a
special reason to stay up for those hours. As reported in Sky
& Telescope, there is the hypothesis that Jupiter has been
responsible for some particularly spectacular Perseid
displays. The shower typically has a Zenithal Hourly Rate of
about 90. In 1980, however, many observers reported a
ZHR of  120 or more. Twenty-four years later, in 2004,
another good shower was seen. Twenty-four is about twice
Jupiter’s sidereal period of  11.86 years. So if  every 12 years
Jupiter perturbs the meteor stream to send some extra
grains of  dust to burn up in Earth’s atmosphere, we may
hope that 2016 (three oribital periods past 1980) will bring
a better-than-usual Perseid meteor shower. No guarantees,
though.

Comets

If a bright comet is expected during the quarter, I
haven’t been able to learn about it. We can always hope, I
suppose, for a “stealth comet” like Comet Hyakutake,
which was discovered on 31 January 1996, became a
naked-eye object in early March of the same year, and a
couple of months later displayed a tail that covered as
much as 80 degrees on the sky.

Eclipses

There will be no lunar or solar eclipses visible from the
Central Coast for the rest of 2016. I invite our readers,
however, to begin thinking about 21 August 2017, when a
total eclipse of  the Sun will be visible in the U.S. The path
of totality leads from Oregon all the way to South Caro-
lina. If you have never seen a total solar eclipse, this is your
big chance. Next Spring (dates have not been determined
yet) MIRA’s Dr. Bruce Weaver will make two presentations
on the eclipse. The first will be an overview, with informa-
tion on how to view the event. The second will be some-
what more detailed, and will include discussion of the
astonishing coincidences that make it possible for us to see a
total eclipse of our Sun.
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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

200 Eighth Street
Marina, CA  93933

Monterey Institute for Research in Astronomy

(831) 883-1000
(fax) (831) 883-1031
www.mira.org

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

Tami Huntley, Administrator
Dr. Arthur Babcock, Astronomer
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Dr. Donna Dulo, Docent
Dr. James Eagle, Docent
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Gary Love, Physicist
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Dr. Whitney Shane, Astronomer and Charles
Hitchcock Adams Fellow
Joanna Sorci, Librarian

Dr. Russell Walker, Astronomer
Peg Winston, Volunteer
Warren Yogi, Volunteer

The MIRA Board of Directors
Gordon Jones, Chairman

Dr. Craig Chester, President
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Homer Bosserman
Gary Love

Richard Stedman
Dr. Wm. Bruce Weaver


