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Forty Years of  Research and Education at MIRA
The Winter   Sky

The 1970s – The Beginning

1973 Winter – MIRA’s first public event: hundreds show for
Comet Kohoutek in Carmel.

1977 June – Famous Galactic astronomer Dr. Bart Bok
gives first MIRA public lecture.

1977 July 24, Sunday 10:35pm – First light in the MIRA
telescope.

1977 – Science magazine covers MIRA; ABC, CBS, and the
NY Times soon follow.

1978 Spring – Temporary observatory completed in
Cachagua at the home of Al Beckett.

1978 April 27 – First photographic direct images taken with
36-inch at Cachagua site.

1978 Sept 12 – First photographic spectra taken with 36-
inch at Cachagua site.

1978 Sept 23 – MIRA Astronomer N. Irvine starts first
research w/ recently completed spectrograph.

1978 Fall – The first MIRA Newsletter is published.
1978 Oct. 20 – Friends of  MIRA (FOM) formed at Ansel

Adams’ home.
1978 Dec. 9 – J.Miller of  Lick Observatory starts the

MIRA Public Lecture Series.
1979 – While waiting for MIRA’s telescope and instruments,

statistical studies, some involving thesis students from the
Naval Postgraduate School, are initiated that discover
surprising characteristics of the variability and spectra of
young stars – some overturning long-held beliefs.

1979 – MIRA astronomers discover four new emission-line
stars among the naked-eye stars.

The 1980s – Making it happen

1980 – MIRA astronomical library dedicated as Priscilla F.
Bok Library.

1981 – The Smithsonian magazine does a feature story on
MIRA.

1981 Sept. 15 – First electronic detector (Reticon) on
spectrograph – goodbye to darkrooms!

1981 – First annual Friends of MIRA potluck.
1981 – MIRA joins Lawrence Berkeley Supernova search

that leads to Nobel prize.
1982 – Luis Alvarez gives revolutionary Asteroids and

Dinosaurs talk at King Hall.
1982 – MIRA astronomer discovers a new area of star

formation in the southern hemisphere.
1983 – NSF gives first grant to MIRA – for Oliver Ob-

serving Station (OOS).

This issue of the MIRA Newsletter is devoted to a
brief  – and incomplete – chronology of  MIRA’s research
and educational accomplishments during our history in
Monterey County.  What it’s not is a general history of
MIRA; major infrastructure milestones, important enabling
grants, telescope and instrumentation completions are
mostly omitted.  Those events are the focus of general
histories of  MIRA and are for another day.  That was
particularly true for the early 1970s when a lot of our focus
was on working through the legal and technical details of
starting a new, independent observatory.

As I perused musty folders, incomplete diaries, fading
photographs, and, most usefully, old newsletters, I was most
struck by how much I had to omit in order to make the
chronology a manageable length.  Some events, like the first
MIRA Lyceum class (late 1970s?), were omitted because I
could not find any reference to them to assign a year.

It does not seem like yesterday that we started MIRA.
We’ve had many anxious moments, disappointments, and,
always, a feeling of being time- and financially resource-
limited in accomplishing our many projects.  But what the
chronology shows is we had many more successes.  In fact,
we’ve accomplished more in these first forty years than we
had imagined for MIRA when we started on this adventure.

The reason we’ve accomplished so much is due to the
support of the Friends of MIRA.  One of the aspects we
didn’t imagine in our planning forty years ago was a robust
Friends of MIRA that would share our vision and enthusi-
asm and join with us on this journey.  You’ve made these
accomplishments possible and, so, these successes are as
much due to your support as to the volunteers, docents, and
astronomers at MIRA.

Forty Years of  Research
and Education at MIRA

by Dr. Wm. Bruce Weaver

Before the buildout: astronomers and high school and college interns
crowd into the old classroom, now the reading room.
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1983 – MIRA amateur astronomy club meets.
1984 March – Monterey County Symphony plays Mozart’s

“Jupiter” in honor of  OOS.
1984 March – National Space Art show in Monterey in

honor of  OOS.
1984 June 16 – Bernard M. Oliver Observing Station is

dedicated.
1984 July 7 – First astronomical photograph at the OOS:

M13.
1984 Oct. – First electronic spectrum at the OOS: Vega.
1985 April 27 – First OOS FOM star party.
1985 – David & Lucille Packard Foundation funds astro-

nomical outreach program for all 4th, 5th, and 6th grades
in Monterey County.  Over 9000 children reached in 300
classes.  FOM interns attend our special twice-weekly
astronomy class to prep.

1985 – First student class (from York School) tours the
OOS.

1985 Sept. 14 – Comets Halley & Giacobini-Zinner cap-
tured on a single photo taken at the OOS.  First picture
ever of two comets in the same photo?

1985 Nov. 2 – Dr. Kai Woehler gives the first Dolf  Tewes
Memorial Lecture.

1986 – Packard Foundation continues the Monterey County
outreach program for two more years: Hitching a Ride
on Halley’s Comet, Mission to Mars, and Mission to the
Sun.

1986 – MIRA astronomer may have caught the first star
seen producing a planetary nebula.  Only time (a few
thousand years) will tell for sure.

1986 – OOS observing reaches 80 nights per year.

1986 – MIRA astronomer publishes the first determination
of  the axial inclination of  just-formed stars; this be-
comes a standard technique.

1986 – First international research collaboration (with
Russians).

1987 – Supernova search program discovers its first
supernova (1987A).

1987 March 21 – Patti Compton’s art show starts endow-
ment of  the Chesley Bonestell Memorial Lecture Series.

1987 – The OOS’s first weather station used by locals and
weather researchers.

1987 – MIRA’s first postdoc student and first part-time paid
astronomer.

1987 – Start of  MIRA’s first purely theoretical research:
Stellar Atmosphere Model.

1988 – “Weaver’s Star” : rare star named after discovering
MIRA astronomer.

1988 – MIRA’s lecture series marks its 40th free public talk in
a decade.

1988 – First summer high school teacher’s research pro-
gram.

1988 – A bright, just-formed star discovered by a MIRA
astronomer and a FOM volunteer.  First research paper
with a MIRA volunteer co-author.

1989 – MIRA’s first NASA grant funds catalog of  space
infrared (IR) measures of  Orion population stars.

1989 – MIRA astronomer discovers that one of the five
standard calibration stars for the Hubble Space Tele-

Many classrooms visit MIRA for lectures and viewing through the
Weaver Student Telescope but astronomers and volunteers often visit

schools as well.

A first taste of  modern science: interns work at the MIRA research
telescope amidst the computers and cables.
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scope will become a variable star in the near future.

1989 – MIRA starts development of near-IR stellar spectra
classification system. The resulting atlas of spectra (1993)
becomes a standard in this spectral region.

1989 Sept. 23 – Dr. Clyde Tombaugh (discovered Pluto)
gives the second annual Bonestell Memorial Lecture.

The 1990s – Major Projects Come to Fruition

1990 – First NSF research grant (for NIR stellar classifica-
tion program).

1990 – MIRA astronomer Ana Torres-Dodgen discovers
evidence of  unknown interstellar matter.

1990 – MIRA astronomer uses artificial neural networks to
classify MIRA’s stellar spectra; technique now used to
classify many types of  celestial objects.

1991 – MIRA’s first solar eclipse cruise, to Mexico, is
successful.

1992 – Bruce Weaver and Gordon Jones’ catalog of  Orion
star IR measures is published and becomes the standard
source for these measures.  Referenced in over 100 other
studies of  these stars.

1992 – Naval Research/MIRA study confirms excellence
of MIRA OOS site.

1993 – French astronomers use OOS to search for
extrasolar planets – none found.

1993 – MIRA astronomer participating in his second
international round-the-clock observations which find
periodic photometric and spectroscopic variations
in just-formed stars.

1994 – Huge turnout for Comet
Shoemaker-Levy 9 Great
MIRA Comet Bash.

1994 – MIRA’s International Art
Show includes first man to
walk in space: Alexei Leonov.

1994 – MIRA astronomer is the
first to use the artificial intelli-
gence technique of Artificial
Neural Networks (ANNs) to
classify stars.  This is the first
automated technique to classify
as accurately as humans and is
now applied to many other
astronomical objects.

1995 – MIRA’s “Field Trips to the
Stars” Internet education
program starts.

1996 – Comets Hyakutake and
Hale-Bopp provide for special
star parties.

1996 – MIRA moves to a previ-
ously top-secret facility on Ft.
Ord.

1998 – Bette M. & William R.
Weaver Student Observatory is
dedicated.  It is promptly used for a high school science
fair project that wins second place in physics in Califor-
nia.

1998 – Over 100,000 annual hits on the MIRA Internet
program “Field Trips to the Stars”.

The 2000s – Balancing Research and Education

2000 – Over 6,000 visitors attend the MIRA exhibit at the
Pacific Grove Museum of  Natural History.

2000 – A New York Times article discusses a super-flare
discovered by a MIRA astronomer on a star much like
our Sun.

2000 – 2002 – MIRA’s gravitational lens survey is com-
pleted; the calibration program begins.

2000 – The famous Horsehead Nebula is the location of 63
new just-formed stars discovered by MIRA astrono-
mers.  The census of  such stars in the region casts new
light on star formation processes.

2000 – MIRA astronomer invents a unique method to
untangle the types of  stars in unresolved binary stars.

2001 – MIRA’s High School Student Intern Program starts.
Although only reaching a few students each year, this
becomes our most intensive education program.

2001 – MIRA astronomers start a decade-long study into
the long-term variability of  stars in a nearby region of

Double exposure? No, a
small section of one of

MIRA’s glass plates shows
the spectra of stars

(horizontal streaks) near
the famous Horsehead

Nebula. MIRA
astronomers found many
young stars in this region.
A current study, based on
a decade of  observations
of  stellar variability, is
underway in a similar

area.

Comet C/2001 A2 (LINEAR)
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star formation.

2002 – Long-term collaboration with Claremont Colleges
starts with summer senior thesis students.

2002 – Direct and spectroscopic electronic cameras at OOS
upgraded to latest types.

2003 – MIRA’s “Volunteer Education Guides to As-
tronomy” (VEGA) initiated for special programs and
star parties for young people.

2004 – MIRA float leads First Night parade.
2004 – NASA funds MIRA “Near-Earth Objects: Are We

Doomed?” CDROM for eighth graders.  Hundreds are
given out to west coast teachers and it is adopted as an
example work for teacher training program.

2004 – NASA selects the Wide-Field Infrared Survey
Explorer (WISE) mission.

2005 – Badly-needed Elma Ross Archives are dedicated.
2005 – High resolution spectrograph, Mechelle, is funded.
2005 – MIRA astronomers observe the NASA Deep

Impact into a comet.
2006 – MIRA solar eclipse expedition to the Mediterranean

Sea.
2006 – MIRA astronomer publishes a paper on the infrared

The NASA Deep Impact mission slammed an 800-pound impactor
into Comet Tempel 1 on 4 July 2005 at 23,000 miles per hour. With

its unique rapid instrument change capability, the MIRA telescope
allowed astronomers to measure brightness and spectra of the comet
before and after impact. In this double exposure, the bottom right
image is before impact, the above left image was made after impact.

trails that comets have left behind as they circle the solar
system.

2008 – MIRA’s first Osher Life-long Learning Institute
course.

2010 – WISE is launched.  MIRA is in space!
2010 – MIRA astronomer co-authors paper on the first

dust-enshrouded white dwarf stars discovered by WISE.
2011 – Nobel Prize awarded for supernova work; too bad

all original partners (including MIRA) had dropped out.
2011 – MIRA astronomer is co-author in the cross calibra-

tion of  the Spitzer and WISE infrared satellites.
2011 – Both education and research programs can now

expand into the new second floor.
2011 – Working with data from the Spitzer and WISE

satellites, MIRA astronomers probe the dusty environs
of  extremely massive stars and nearby galaxies.

2012 June 5 – Live transit of  Venus draws hundreds to the
Hamming Astronomy Center.

2012 – A WISE team, including a MIRA astronomer,
discovers over 33,000 asteroids, 135 of which come
close to the Earth, and 21 new comets from the WISE
mission.

2012 – The advent of affordable, high resolution, scanners
means the irreplaceable MIRA Schmidt plate collection,
containing millions of spectra and star images, can be
digitized and analyzed with artificial intelligence.

2012 – MIRA plans a desktop supercomputer to finally
have the horsepower to compute the stellar atmosphere
models envisioned two decades before.  We’re excited!

The spectra show the comet before and after impact. The after-impact
spectrum shows a mostly solar spectrum as sunlight reflects off the ice

and dust blown off by the explosion. The star Mu Herc has a
spectrum very similar to that of  the Sun and is used to subtract the

solar spectrum from the after-impact spectrum.
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The end product of  MIRA’s research is the publication of  our discoveries in leading astronomical journals so that other astronomers can incorporate
what we’ve learned into their work. Like all researchers who submit papers to these journals, we pay “page charges” to help defray the costs of

publication.

Friends of  MIRA have enjoyed several
expeditions to distant places, including
China, Turkey, Mexico, and the
Mediterranean and Caribbean Seas,
for the few minutes of spectacular solar
eclipses during which the faint, million-
degree solar corona is revealed. Earth is
unique in having a large Moon at just
the right distance to obscure the disk of
the Sun almost exactly. The Moon is
very slowly receeding from the Earth so,
in the distant future, there will be no
total solar eclipses.
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The Winter Sky
by Rod Norden

Planets
Sun reaches the Vernal Equinox on 20 March at 4:02am

PDT (11:02 UT on the 20th).

Mercury has the best evening view of  the year in mid-
February for us in the northern hemisphere.  Superior
conjunction occurs on 18 January.  Inferior conjunction
occurs on 4 March.

Venus is drifting slowly back toward from the Sun in
the morning sky after its rare transit back on 5 June 2012.
Venus is gradually drifting toward the Sun in the early
morning sky, and it reaches superior conjunction on 28
March.

Earth is at perihelion on 1 January at 9pm PST (5:00
UT on 2 January). We experience the start of  Daylight
Saving Time on Sunday 10 March so we have less time to
look at the stars in the evening.

Mars begins the period very low in the west after
sunset and gets too close to the Sun to be seen by February
as it heads for conjunction.  We won’t be able to see Mars
again until the early morning sky in June.

Jupiter begins the period rising earlier each night in
Taurus near the Hyades, having just passed opposition.
Note that it is very well placed for observers in the northern
hemisphere, appearing almost overhead in the evenings.
There are several unusual double shadow transits visible
during the period.  As you watch the four Galilean moons,
it is interesting to realize that careful timings of their move-
ment allowed Ole Roemer, a Danish astronomer, to
accurately determine the speed of  light in 1676 by noting
that events involving the moons occurred late when Jupiter
was farthest from the earth, and occurred early when the
planet was closest.  He assumed this was caused by light
travel time across the extra distance. His calculated value for
the speed of light was two-thirds of the true value.

Saturn begins the period visible in the eastern sky
before sunrise, and gradually drifts away from the Sun and
will rise about midnight in February.  It will be on the
meridian about 2am by the end of  March.  We are looking
the north side of  Saturn’s rings, and the angle gradually
widens from 18 to 22 degrees during 2013.

Uranus drifts toward the Sun but remains visible in the
evening sky until late March when it reaches conjunction on

29 March.

Neptune drifts closer to the Sun until it reaches con-
junction on 21 February, and reappears in late March rising
just before the Sun.

Pluto is lost in the solar glare until the end of the
period and remains faint in crowded Sagittarius.

Meteor Showers

The Quadrantid meteor shower comes to maximum
on 3 January.  The ZHR (Zenith Hourly Rate) can be over
100 under good conditions, but the waning Moon shortly
after full will interfere with observing the shower.

Comets

Comet C/2012 K5 (LINEAR) should brighten to
about 8th magnitude at New Year’s Day and fades during
the winter as it moves southward from Auriga into Taurus
near Jupiter and continues into Eridanus.

Comet C/2011 L4 (PanSTARRS) may become a very
bright comet in March when it becomes visible in the
northern hemisphere.  It brightened more than expected
before becoming lost in the solar glare.  It will become
visible again in the far south early in January and is expected
to be 8th magnitude at that time.

Comet finder charts with current magnitudes can be
found on “Heavens-Above.com”, which is an excellent site
for locator charts for many orbiting satellites.  Please be
aware that overall comet magnitudes are averaged over the
area of the coma and nucleus of the comet, so a comet
appears as a fainter smudge on the sky than its magnitude
indicates.

Eclipses

Unfortunately, no eclipses will be visible during the
period.



Monterey Institute for Research in Astronomy
200 Eighth Street
Marina, CA  93933

Monterey Institute for Research in Astronomy
200 Eighth Street
Marina, CA  93933

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

Visit our Web site and Field Trips to the Stars:

E-mail us at mira@mira.org

NON-PROFIT ORG.
U.S. POSTAGE

PAID
PERMIT NO. 16

MARINA, CA 93933

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

Tami Huntley, Administrator
Dr. Arthur Babcock, Astronomer

Dr. Dean Bailey, Volunteer Researcher
Donna Ball, Office Volunteer

Elizabeth Cameron, OOS Caretaker
Dr. Craig Chester, Astronomer
Dr. Martin Cohen, Astronomer

Dr. Donna Dulo, Docent
Dr. James Eagle, Docent
Brian Jacobson, Docent

Gary Love, Physicist
Jim Neeland, Volunteer Systems Administrator
Dr. Whitney Shane, Astronomer and Charles

Hitchcock Adams Fellow
Joanna Sorci, Librarian

Dr. Russell Walker, Astronomer
The MIRA Board of Directors

Gordon Jones, Chairman
Dr. Wm. Bruce Weaver, President

Ron Gaasch, Secretary
Anthony Troia, Treasurer

Homer Bosserman
Dr. Craig Chester

Gary Love
Richard Stedman


