REFLECTIONS

CENTER FOR HIGH ANGULAR RESOLUTION ASTRONOMY

CHARA ARRAY

Georgia State University has built the highest-resolution
interferometric telescope array in the world for the study
of objects in visible and infrared wavelengths. With six
1-meter telescopes dispersed across Mount Wilson, the
CHARA Array can detect much finer detail on distant
objects than ever before. It all started with an idea for a
research center proposed in 1983 by Hal McAlister, cur-
rently the director of both CHARA and the Mount Wilson
Institute. (Read more about the origins of CHARA on
page 3, “Reflections by the Director.”)

CHARA has the longest spacing between optical or infrared
interferometer telescopes, providing the greatest ability to
zoom in on a star. Light from the individual telescopes is
conveyed through vacuum tubes to a central beam synthe-
sis facility in which the six beams are combined. When the
paths of the individual beams are matched to an accuracy
of less than 1 micron, the array acts like a single coherent

telescope, achieving exceptionally high angular resolution.

Construction began in 1996. First fringes from the south-
ern pair of telescopes were detected in November 1999,
demonstrating the basic soundness of the design. On Sep-
tember 19, 2001, the Array achieved starlight fringes on its
330-meter baseline — the longest baseline, by a factor of

three — ever achieved by an optical interferometer.

Visit the Observa tory

ANNOUNCEMENTS

Mount Wilson Observatory is now open to public visitors every day from 10 A.m. to 5 p.M., weather and road condi-

tions permitting. The Cosmic Café at the Pavilion is open Saturdays and Sundays, 10 A.M. to 4 p.m., offering a variety of
fresh-made sandwiches and other treats to visitors to the Observatory. Here is where you may purchase tickets for the
weekend walking tours or a National Forest Adventure Pass (required for parking in the Angeles National Forest, including
Mount Wilson Observatory). Friends of Mount Wilson Observatory members enjoy a |0 percent discount on food as well
as memorabilia. Come on up and enjoy a wonderful day of sunshine and mountain air!
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IN A TEST FLIGHT ON

22 January 1999,a
16,000-pound telescope
enclosure, one of six as-
sembled in the main
parking lot on Mount Wil-
son, is flown out over the
mountainside by an ex-
traordinarily skilled pilot
of Erickson Air-Crane, Inc.
The great weight of the
load is indicated by the
significant V-ing of the
aircraft’s main rotors.

HAL MC ALISTER

The CHARA Array is being used to measure sizes, shapes,
temperatures, distances, masses, and luminosities of stars. In
2007, it produced the first image ever made of the surface
of a Sun-like star, Altair. More recently, CHARA successfully
imaged the once-every-27-years eclipse of the previously
mysterious binary star system epsilon Aurigae (described by
Robert Stencel in the December 2011 issue of Reflections), as
well as the famous eclipsing binary star Algol (beta Persei).

More about CHARA can be found starting on page 4.
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The Mount Wilson Institute operates
Mount Wilson Observatory on behalf
of the Carnegie Institution for Science.
Mount Wilson Institute is dedicated to

preserving the Observatory for scien-

ciation of the historic cultural heritage
of the Observatory. Reflections is pub-
lished quarterly by the Friends of Mount

Wilson Observatory (FOMWO).

INFORMATION

For information about the Observa-
tory, including status, activities, tours,
and how to join the Friends of Mount
Wilson Observatory, visit our website
at www.mtwilson.edu.
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Aslice of an ultraviolet image of CW Leo,a
runaway star plowing through space shed-
ding its atmosphere, by the Galaxy Evolution
Explorer (NASA). (Inset) Edwin Hubble at
the Newtonian focus of the 100-inch Hooker
telescope on Mount Wilson, circa 1923.

NEWS + NOTES “ix

UNDERGRADUATE STUDENT RESEARCH AND EDUCATION AT MOUNT WILSON OBSERVATORY,
JULY 28-AUGUST 10

The Consortium for Undergraduate Research and Education in Astronomy (CUREA) is holding its annual
observational astronomy program at Mount Wilson Observatory, July 28-August 10, 2013. The program is
designed for undergraduate college students considering a career in science or science education who are
interested in hands-on exploration of astronomy. Participants must have completed at least one year of col-
lege physics, preferably including some modern physics.

Students engage in an intensive two-week, on-site course in observational astronomy, using historic and
modern facilities at Mount Wilson Observatory. Class sessions and telescopic observations emphasize how
our present understanding of the Sun has been achieved and how it relates to the astrophysics of stars, uti-
lizing student-driven, hands-on experiences that focus on observable solar, stellar, and deep-sky phenom-
ena. Students learn to use instruments and techniques, including:

* The Snow solar telescope, used in conjunction with a high-resolution spectrograph

¢ A 16-inch Meade LX200 Schmidt-Cassegrain telescope with CCD camera and spectrograph

* The historic 60-inch reflector, used by prominent astronomers including Shapley and Hubble
¢ Image processing for true-color images, broadband photometry, solar and stellar spectroscopy

During the second week of the program, each student pursues a unique observing project she or he has
chosen, taking original observations, processing and analyzing the data, and reporting results to the group.

Other activities include:

¢ Introduction to ongoing research at Mount Wilson, including the Center for High Angular Resolution
Astronomy (CHARA) Array and the Infrared Spatial Interferometer

¢ Special lectures by Mount Wilson staff members and volunteers
* Tours of research facilities at the Observatory
* Field trips to JPL, Carnegie Observatory offices in Pasadena, and Griffith Observatory in Los Angeles

For more information, visit the CUREA webpage at http://www.cured.org or contact program
director Paula Turner at turnerp@kenyon.edu.

DON’'T MISS THE OBSERVATORY WALKING TOUR, SATURDAYS AND SUNDAYS AT 1:00 p.m.

If you're visiting Mount Wilson Observatory on a weekend, try to time your arrival so you can include the
Observatory walking tour. This ticketed guided tour, which typically takes 1 to 2 hours, begins at 1:00 p.m.
at the Cosmic Café (Saturdays, Sundays, and major holidays). Your docent will tell you all about the Ob-
servatory’ rich history and ongoing science programs while you walk among the domes of this birthplace
of modern astronomy. The tour includes visits inside the historic 150-foot solar tower and the 100-inch
Hooker telescope dome.

FOMWO Membership

K Friends of Mount Wilson Observatory offers a variety of tax-deductible membership levels and
benefits. For information on how to become a FOMWO member, visit www.mtwilson.edu. Also see page 8
of this issue of Reflections for more ways to support the Observatory. We welcome donations and volunteer
efforts of all kinds, and we thank you.
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Reflections by the Director

Although the CHARA Array has been routinely operating since
2005 and we now have some 87 refereed papers in the scientific
literature, its origins go back to 1983 when Clyde Faulkner, Dean
of the College of Arts and Sciences at Georgia State University,
agreed to consider my request to set up a research center whose
goal would be to build a long-baseline optical interferometer
capable of astonishingly high angular resolution. I rashly told

my Dean that within a few years following his grubstake we
would hit pay dirt and obtain the few million dollars needed

to build a wonderful machine that would transcend what my
postdocs, graduate students, and | had been doing since 1975
using speckle interferometry to measure the orbital motions of
binary stars at 4-meter-class telescopes in both hemispheres. In
1981, Bill Hartkopf joined me in the speckle business after get-
ting his doctorate at Illinois. In the years ahead, as | became more
preoccupied with long-baseline goals, Bill very ably took over the
binary star effort and maintained its productivity. Unfortunately,
he left us in 1999, but he continues to pursue our mutual friends
among the binary stars at the U. S. Naval Observatory.

This notion to transcend the resolution obtainable by speckle
techniques had already been planted in my head during my
two-year postdoc at Kitt Peak National Observatory commencing
in 1975 when Arthur Hoag, associate director of KPNO, told me |
really should be thinking bigger than I had been doing and bone
up on the then-new efforts to reinvigorate long-baseline inter-
ferometry (which had gone dormant on Mount Wilson in the
late 1920s when Francis Pease’s 50-foot interferometer proved

to be too challenging for the technology of its time). Art left Kitt
Peak to become director of Lowell Observatory but continued

to encourage me to go for something big. Another Kitt Peak col-
league, Ingemar Furenlid, became my dear friend before joining
us on the faculty at GSU, and he became the principal cheer-
leader for interferometry, although he was a dyed-in-the-wool
stellar spectroscopist and had no intention of rebranding himself
as an interferometrist.

Well, ignorance is indeed bliss, and had | known it would take
more than 20 years to design, fund, and then build the CHARA
Array, | would have likely chickened out. The Array would ulti-
mately cost $16M to build, with funding mostly from the Na-
tional Science Foundation, Georgia State University, the W. M.
Keck Foundation, and the David and Lucile Packard Foundation.
Following the 2009 Station Fire threat to the mountain, GSU’s
insurance carrier required the university to have a technical ap-
praisal made of the Array’s rebuild cost, which turned out to be
more than $30M.

ulu

I'm uncomfortable with all the “I"and “me” pronouns in the above
paragraphs. Frankly, my main contribution to the project has
been my uncanny ability (others might say ‘dumb luck”) in find-
ing truly outstanding colleagues with the technical knowledge
and scientific drive required to build an interferometer. My job
was to get the resources they needed by serving as CHARA's
primary salesman. While a worthy acknowledgment of all those
who contributed, then and now, to what is currently the world’s
highest-resolution telescope could fill out this issue of Reflections,
| particularly want to credit Theo ten Brummelaar, who came to
work as a postdoc with CHARA in 1993, and Steve Ridgway, a
senior astronomer at KPNO who made a major commitment of
his time to CHARA when | invited him to join us the following
year. These two "black-belt interferometrists” never left CHARA
and their imprint is on virtually every subsystem of the Array.
Theo is now the Center’s associate director and is leading a Na-
tional Science Foundation—funded effort to add adaptive optics
to our six telescopes. Steve remains an adjunct faculty member at
GSU and participates in the AO project while providing national
and international leadership in our field. Our current staff, which
continues to refine and improve operations and fix everything
that goes awry (which is happening with increasing frequency

as the Array gets more years under its belt), consists of senior re-
search scientist Laszlo Sturmann; research scientists Gail Schaefer,
Judit Sturmann, and Nils Turner; site manager Larry Webster and
his assistant Steve Golden; and array operators Chris Farrington,
Nic Scott, and Norm Vargas.

In addition to designing the Array, we also had to fund it! The Na-
tional Science Foundation had generously supported the project
through feasibility and preliminary design phases, and we knew
we would have to provide one-to-one matching funding if the
hoped-for construction grant materialized. That would require
GSU to find $6M, a pretty big pill to swallow for an emerging
research university. Early in the effort, Cleon Arrington, our vice
president for research, became a strong supporter of CHARA

and convinced GSU president John Palms, himself a physicist, to
agree to the matching obligation. Dr. Palms promptly thereafter
left the university, and | was chagrined when | learned his succes-
sor would be a city planner. How could such a person be inter-
ested in something so far removed from his academic field? And
yet, Carl Patton became a great friend and supporter of CHARA
and visited the mountain a dozen or so times during his 12 years
at the GSU helm. The president’s legislative liaison, Tom Lewis,

To PAGE 5
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CHARA ARRAY

(tne 36 K ~iversort) PHOTO ALBUM

HAL MC ALISTER

PHOTOGRAPHER UNKNOWN

CHARA’S FIRST MIRROR. On 5 February 1998, a summer intern examines the LOOKING FOR FRINGEs 0N 20 November 1999, from left: Theo ten Brummelaar,
first 1-meter-diameter primary mirror delivered to CHARA from St. Petersburg, Laszlo Sturmann, Joey Seymour, Judiit Sturmann, Hal McAlister, Eric Simison
Russia, where CHARAS six primary and secondary mirrors were fabricated (Sea West president), and Rocky Parks gaze anxiously at a computer screen
together at the former Leningrad Optical Mechanical Works (LOMO), manu- where a scan searching for fringes is underway. Fringes were first seen on
facturer of the Soviet 6-meter mirror and supplier of spy satellite optics to the the night of 22 November 1999, but Hal McAlister had flown home that day
former Soviet Union. The cores that can be seen in the mirror prior to its alumi- because of teaching obligations the next morning.

nization were drilled into the back of the ceramic material by LOMO to reduce

the mirror's weight.

El INSTALLATION. ON

8 December 1999, with

the dome removed from
CHARA'S ET telescope en-
closure, at the end of the
NE arm of the Array, the
telescope optical assembler
structure is being mated to
the mount by technicians
from Sea West Enterprise,
CHARA’s prime construction
contractor.

THE W2 TELESCOPE
enclosure is lowered

by helicopter onto its
concrete foundation on
22 January 1999. 1t was
a delicate job, as there is
only a 1-inch clearance
for the enclosure to fit
around the circular tele-
scope support structure.

PHOTOS AND CAPTIONS SUPPLIED
BY HAL MCALISTER AND STEVE
Ripeway. THANKs ALso To BiLL
HarTkopF AND ALisa Ripeway
FOR THEIR CONTRIBUTIONS TO
THIS ISSUE.

HAL MC ALISTER

HAL MC ALISTER

IN SPITE OF NOT SEEING FRINGEs 01 20 November 1999, Theo ten Brummelaar
looks happy in the search. For years, he had the habit at the end of each
CHARA technical meeting of saying “it'll never work.”

HAL MC ALISTER

HAL MC ALISTER

AT THE IR TABLE. On 21 November 1999, Kitt Peak National Observatory
astronomer and GSU adjunct professor Steve Ridgway adjusts the dewar
containing the detector used for CHARA' first fringe demonstration.
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HAL MC ALISTER

DURING THE INSTALLATION Of the primary mirror in the W2 telescope on

21 September 2000, a wooden cover protects the reflective aluminum
coating, applied in the 100-inch Hooker telescope aluminizing tank, from
mishap during the operation.

HAL MC ALISTER

INSTALLING THE E2
mirror on 2 August
2000.The primary
mirror for the E2 tele-
scope is about to find
its home.

SUSAN MC ALISTER

THE DEDICATION RIBBON CUTTING for the CHARA Array on Mount Wilson took
place on 4 October 2000. From left: GSU Vice President for Research Cleon
Arrington; W. M. Keck Foundation Program Director Mercedes Talley; Hal
McAlister; GSU Dean of Arts and Sciences Ahmed Abdelal; GSU President
Carl Patton; NSF Program Director Jim Breckinridge; GSU Foundation Presi-
dent Jack Kelly; and Mount Wilson Institute CEO Robert Jastrow.

M O RE PHOTOS ON PAGE 6 ...

REFLECTIONS BY THE DIRECTOR
— FROM PAGE 3

organized VIP tours consisting of influential legislators, mem-
bers of the University System of Georgia Board of Regents, and
alumni. Tom is still at it, and the Chancellor of the University
System will visit in October escorted on his third trip out by our
current president, Mark Becker, who at one time wanted to be
a cosmologist before being lured away by medical statistics.

As for that $6M, when the National Science Foundation
awarded us a similar amount, Cleon Arrington reserved $1M a
year for six years for CHARA, fighting off any number of other
faculty, department chairs, and deans who thought they had
a better use for that kind of money. He was also an important
participant in our successful efforts to obtain gifts from the
W. M. Keck and the David and Lucile Packard foundations. With-
out Cleon’s steadfast nurturing of CHARA, there would be no
Array. In February 2002, we dedicated the Cleon C. Arrington
Remote Operations Center for the Array on the GSU campus
with Cleon and his family in attendance. He passed away in
2010.

Of course, none of this would have happened had not my
dear wife Susan been so supportive from day one. She's made
nearly a hundred trips with me to Mount Wilson and works in a
volunteer capacity as the coordinator of our 60-inch telescope
program, the Observatory’s most lucrative source of income
next to scientific site fees.

Sometime in my retirement, | plan to write up the history of
this adventure. It is quite a story, involving “stolen” sites, risky
Russian-made optics, defaulting vendors, NSF lawyers, and
even the Georgia Lottery! In the meantime, though, | want to
look back to Saturday, July 13, 1996, when we broke ground

on Mount Wilson. I was thrilled when Allan Sandage agreed to
be our speaker on that occasion when, 13 years after CHARA'S
founding, we were finally embarking upon building this re-
markable facility. Allan's wonderful speech was reprinted in full
in the June 1997 issue of the Griffith Observer. His closing words
were:" As the Carnegie Institution’s representative who has
worked on this most fantastic of places since 1949 and who
first made a pilgrimage to this mountain in 1941 hoping to
work here forever, | can only add that CHARA will beyond any
doubt add luster to the Mount Wilson Observatory, to Georgia
State University, and to all of stellar astronomy far into the com-
ing decade! Allan passed away in November 2010, but | am
optimistic that he had seen enough of our science output by
then to know that he spoke the truth on that sunny Saturday
afternoon on his beloved mountain.

7224

Harold A. McAlister, Director
Mount Wilson Observatory
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CHARA ARRAY |BHOTOREETN

DAVID BERGER

IN JUNE 2001, Stephen Ridgway (pictured) and David Berger climbed to the
top of the 100-inch telescope dome to carry out a complete survey of the as-
built CHARA Array, measuring the relative positions of each telescope using a
transit and laser range finder, and to enjoy a sensational view.

MICHAEL HRYNEVYCH

WHEN THE CHARA ARRAY fIst obtained fringes on the E1-S1 baseline of

330 meters in 2001, it was the longest optical interferometry baseline in

the world — and it still is! Counterclockwise from front center: Theo ten
Brummelaar, Stephen Ridgway, Judit Sturmann, Nils Turner, Laszlo Sturmann,
and Neda Safizadeh. Photo by Michael Hrynevych, who shortly before had
insisted to an exhausted team, “Let’s try just once more tonight”— and then
it worked.

STEPHEN RIDGWAY

IN THE CENTRAL LABORATORY, the beams from up to six telescopes are com-
bined on a single detector. This 2008 photo shows one of the earlier, simpler
beam-combining systems. The fully and partially reflecting mirrors divide and
merge the light in different combinations to obtain the interferometric effect.

STEPHEN RIDGWAY

BEFORE THE VACUUM PIPES Were installed, tests were carried out to deter-
mine if the pipes could support a heavy load of snow and ice. On 4 Janu-
ary 2005 (and many times since), nature provided its own test.

STEPHEN RIDGWAY

THE ALUMINUM LIGHT PIPES Maintain a vacuum so that the light beams from
the six telescopes can be conducted to the central laboratory undisturbed by
the atmosphere. Although the array is distributed over rough terrain, each
pipe is aligned perfectly straight from telescope to laboratory.

LASZLO STURMANN

STEVE RIDGWAY HAD HIS BEST CHARA OBSERVING RUN EVER in July 2010 — one
week of superb conditions. The computer monitors in the background show
the accumulation of interferometric signal, which was used to measure the
size and shape of dust clouds ejected by a special group of old stars. The
result? Mass loss on the post-Asymptotic Giant Branch is asymmetric.
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BEFORE CHARA WAS CHARA

Although I didn’t know it at the time, my career would be defined
by a talk Hal gave at the University of Illinois in the spring of 1981.
I was a grad student there, just finishing my doctorate. I joined Hal’s
speckle interferometry project that fall, going for the big bucks

(the job paid $15,000, $1,000 more than the other job offer I'd re-
ceived!). An additional perk of my new job — I met Deborah, now
my wife of 30 years, within a couple of weeks of my arrival. I guess
you could say I joined CHARA before CHARA was CHARA!

I arrived just as the old film-based speckle camera was being re-
placed by a new intensified CCD camera. It was a busy and excit-
ing time, developing new observing lists and reduction techniques
and taking many observing trips to the Kitt Peak 4-meter telescope
in Arizona. The observing program soon expanded to include the
1.8-meter Perkins telescope at Lowell (an early attempt to discover
extrasolar planets), followed by the Cerro Tololo 4-meter in Chile
and the 2.5-meter [100-inch] Hooker telescope at Mount Wilson —
meaning lots of frequent-flyer miles! I like to think that it was the
success of that early speckle program — the fact that we were able
to convert Antoine Labeyrie’s “demonstration project” into a main-
stream observing technique that greatly improved the astrometry of
close visual double stars — that gave us the credentials needed to be
taken seriously when the CHARA Array was proposed.

The astronomy program at Georgia State soon expanded, with
CHARA's birth, a new graduate program, and development of our
own little observatory at Hard Labor Creek. (I recall we talked about
trying the speckle camera on the 16-inch telescope there, although
we'd have to observe much wider binary stars with it. We joked
that we'd have to form a new research group, which we named

the Center for Low Angular Resolution Astronomy, or CLARA!) The
astronomy group expanded further as Hal hired a top-notch Array
team, many of whom remain to this day.

When Hal first began to formulate his plans for the CHARA Array,

I participated in some of the initial discussions, and brainstormed
with others on early beam-combining ideas. I helped drive a truck-
load of array parts cross-country, and Deborah and I spent a pleasant
6 weeks on Mount Wilson one summer (living in the Kapteyn Cot-
tage), where I did such exciting tasks as aligning beam-combiner
rails. For the most part, however, my contribution was to take on
more of the day-to-day (night-to-night?) operation of the speckle
program, as Hal’s time was taken up more and more with Array de-
sign and fundraising.

It was inevitable that funding for the speckle program would dry up
as the Array came to fruition. I moved to the U. S. Naval Observatory
in 1999 to join its speckle program (begun in the early 1990s fol-

lowing the success of the CHARA program), but continue to follow

by BILL HARTKOPF

the Array’s successes and to collaborate with CHARA folks on various
projects. Hal and the others remain great friends and colleagues, and

Deborah and Susan (Hal’s wife) remain as close as sisters. It has been
a great ride, and I am forever grateful to Hal for the opportunities he

gave me so long ago. My congratulations to Hal and the CHARA team
on 30 most impressive years!

CHARA
ARRAY §
TELESCOPE

We walk into oblivion,

We humble servants of time,

Spending our hour on the stage

And are gone.

Astronomers came to this mountain
Years ago with dreams,

Building telescopes to see

Light from distant galaxies,

Planets, stars of mystery and delight,
That future generations might transcend
Present limitations in imaginations

Yet to be born.

The Chara telescope

Came into birth this way.

Tonight on Mount Wilson, in the forest,
Ghosts of so many come and go.
Astronomers, living and dead, unite,
Watching the theatre of sky,

Allowing it to speak

In messages of light.

by Alisa Ridgway (Heron)
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Mount Wilson Institute
P O. Box 1909
Atlanta, GA 30301-1909
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THIS SUMMER

OBSERVATORY STATUS

The Observatory and Skyline Park are open to visitors from 10:00 A.M. to
5:00 p.M. daily. The Cosmic Café at the Pavilion, offering fresh-made sand-
wiches and Observatory memorabilia, is open Saturdays and Sundays from

10:00 AM. to 4:00 p.M.

GUIDED WALKING TOURS

The popular docent-led weekend tours of the Observatory have resumed!
These guided walking tours are held on Saturdays and Sundays at 1:00 p.M.;
meet at the Cosmic Café at the Pavilion to purchase a ticket. Guests on
these tours are admitted to the telescope floor directly beneath the historic
|00-inch telescope.

SPECIAL GROUP TOURS

Group daytime tours are available. Reservations are required and a modest
fee is charged. For information, please visit the Observatory website — www.
mtwilson.edu.

DIRECTIONS TO MOUNT WILSON OBSERVATORY
From the 210 freeway, follow Angeles Crest Highway (State Highway 2
north) out of La Cafada Flintridge to the Mount Wilson—Red Box Road; turn
right, go 5 miles to the Observatory gate marked Skyline Park, and park in the
lot below the Pavilion. Walk in on the Observatory access road (far left side of
parking lot) about | /4 mile to the Observatory area. The Museum is opposite
the |50-foot solar tower. The U.S. Forest Service requires those parking
within the Angeles National Forest (including Mount Wilson Observatory)

to display a National Forest Adventure Pass. It can be purchased for $5 (one
day) or $30 (season) at the Cosmic Café at Mount Wilson, or at Clear Creek
Ranger Station, Red Box Ranger Station, or major sporting goods outlets.

Passes are also available for purchase online at National Forest websites. Dis-

Angeles g:'?a::(
Forest H
W i Sen S,

Angeles
Crest Hwy

Mount Wilson—
/Red Box Road

SMOUNT
WILSON

La Canada
Flintridge

Harbor Fwy

Century Blvd

Long Beach Fwy

play of a National Parks Senior Pass or Golden Age Passport is also acceptable.

FRIENDS OF MOUNT WILSON OBSERVATORY MEMBERSHIP

Please visit www.mtwilson.edu/join.php for information on FOMWQO membership and benefits.

THREE WAYS TO SUPPORT MOUNT WILSON OBSERVATORY

Mount Wilson Observatory receives no continuing state or federal support. You can help ensure the continued operation of this science heritage site with your tax-deductible sift

in one of three ways —

* Join the Friends of Mount Wilson Observatory (FOMWO) to receive a variety of member benefits and stay informed on the latest scientific and other activities from the
mountain. All levels receive a membership packet, a one-year subscription to Reflections, a Mount Wilson—Window on the Skies video, and a 10 percent discount at the

Cosmic Café as well as on Observatory merchandise purchdsed at the Calé.

* Contribute to our Fire Recovery Fund to assist with repairs resulting from the massive 2009 Station Fire, to provide resources for mitigation of our continuing exposure to fire
danger, and to make up for income losses due to long-term closure of the Observatory to public access.

* Contribute to our Second Century Campaign. As Mount Wilson continues into its second century, a capita| campaign is being deve|opec| to preserve this great Observa-
tory for future generations. The major element of the Second Century Campaign is a wonderful new Visitor Center that will transform Mount Wilson into an important Southern

California destination.

Please visit our website at www. mtwilson.edu for more details. Your support is deeply appreciated and is essential to the preservation of this world-class treasure of science and

engineering. We thank you!
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