How the Spiral Nebulae Got

1heir Distances
by TIM THOMPSON

The 100-inch (2.5-meter) Hooker telescope at Mount
Wilson Observatory saw first light on November 2,
1917, at which moment it became the world’s largest
telescope, surpassing its younger sibling for that honor,
the 60-inch (1.5-meter) telescope, also at Mount Wil-
son Observatory. It did not take long for the Hooker
telescope to flex its astronomical muscles and opera-
tionally redesign the entire universe, in the capable
hands of Edwin Hubble.

During the 1920s, Edwin Hubble set about the task of
finally determining, once and for all, the true nature of
the mysterious “spiral nebulae” — whether they were
relatively nearby clouds of gas or extremely distant as-
semblies of stars — and there were astronomers lined
up on both sides of the issue. Hubble used the same
technique that Harlow Shapley had used to determine
the true size of our own Milky Way, namely distances
determined using the luminosity—distance relation-
ship for Cepheid-class variable stars (a discovery made
by one of the heroines of astronomy, Henrietta Swan
Leavitt, who is essentially unknown outside the astro-

nomical community, despite being responsible for what

Observatory Reopens to Visitors in Sprmg

ANNOUNCEMENTS

We anticipate that the Cosmic Café on Mount Wilson will open on Saturday, April 5, weather and road conditions permit-
ting. The café will be open Saturdays and Sundays, 10 A.M. to 4 .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). The Cosmic Café is located in the Pavilion
overlooking the large parking lot at the entrance to the Observatory. Friends of Mount Wilson Observatory members
enjoy a |0 percent discount on food as well as memorabilia. Come see us this spring and enjoy the mountains!

is arguably the single most important fundamental dis-

covery in astronomical history).

By 1919, Harlow Shapley had already determined the
extent of the Galactic system. He claimed a complete
census of globular clusters out to 30,000 parsecs (about
100,000 light-years) and showed that a quarter of the
globular clusters for which he had determined distances
were farther away than that, and he asserted that “recent
studies of the galactic system indicate that its greatest
diameter is not less than 300,000 light-years.” So dis-
tances on this scale of a few hundred thousand light-
years were already in the minds of astronomers. But
Shapley also asserted that for the spiral nebulae to be
that large, and yet look as small as they do, then “that

would completely discredit many observational results.”

So Shapley, and many others, rejected the notion that spiral

nebulae could be extragalactic, and accepted that they must be
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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-
tific research and fostering public appre-
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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PAGE ONE BANNER PHOTOGRAPHS

Star-forming regions in the Witch Head nebula
in Orion, just off the hunter’s knee, imaged

by the Wide-Field Infrared Survey Explorer
(NASA). (Inset) Edwin Hubble at the Newto-
nian focus of the 100-inch Hooker telescope
on Mount Wilson, circa 1923.

NEWS + NOTES * i

YOUR TICKET TO THE COSMOS

It was 13.8 billion and 34 years in the making, but finally, the new Cosmos
is here. Beginning Sunday, March 9 (with a rerun Saturday, March 15),
Fox Television is presenting Cosmos: A Spacetime Odyssey, hosted by Neil
deGrasse Tyson.

NEIL DEGRASSE TYSON BY DAVID GAMBLE

Thirty-four years after Carl Sagan told us “we are all made of star stuff” in
the original Cosmos: A Personal Voyage, his widow and writing partner, Ann
Druyan, has teamed up with astrophysicist Neil deGrasse Tyson to bring us
an all-new, updated 13-part series.

The first episode begins with a look at the work of 16th-century Italian
astronomer Giordano Bruno and a walk across the “Cosmic Calendar,” a
football field-size time line that starts with the Big Bang and ends with humans’ first appearance on Earth.

SUMMER STUDY PROGRAM JULY 27-AUGUST 9

The annual CUREA (Consortium for Undergraduate Research and Education in Astronomy) study program
at Mount Wilson is scheduled for July 27-August 9. Undergraduate college students with majors in phys-
ics and astronomy will enjoy two weeks of hands-on learning at at the mountain. For information: http://
physics.kenyon.edu/people/turner/cureaweb/CUREA. htm.

MUSIC OF THE HEMISPHERES: THE GLASS ARMONICA IS BACK

Those who were fortunate enough to be at Mount Wilson in June 2012, when Venus made its second of
only two transits across the face of the Sun in this century, may remember viewing the rare astronomical
event with live musical accompaniment provided by the glass armonica, an instrument invented by Benja-
min Franklin in 1761 and now played with great skill by William Zeitler. Southern Californians can again
hear this fascinating instrument played by Mr. Zeitler in a concert entitled “Music of the Hemispheres:
Ben Franklin and the Glass Armonica,” on Saturday, March 15, at 8 p.m. at St. James Episcopal Church,
1325 Monterey Road, South Pasadena, and on Sunday, March 16, at 3 p.m. at All Saints Episcopal Church,
504 North Camden Drive, Beverly Hills. More information can be found at www.lessurprisesbaroques.com.

LOST AND FOUND: THE SECRETS OF ARCHIMEDES

Considered the greatest mathematical genius of antiquity, Archimedes lived in Greece in the third century
B.C. In 10th-century Constantinople (now Istanbul), a scribe copied Archimedes’ treatises onto parch-
ment. In the 13th century, a monk erased the text and recycled the parchment to create a prayer book. In
1999, the Walters Art Museum in Baltimore began a project to read the erased texts. An exhibition at the
Huntington Library, Art Collections, and Botanical Gardens highlights 20 leaves from the manuscript to tell
the story of its journey and the discovery of new scientific texts from the ancient world. The exhibit runs
from March 15 to June 8, 2014, in the Marylou and George Boone Gallery at The Huntington. Information:
www huntington.org.

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

We all know that a small non-profit corporation like the Mount
Wilson Institute lives and dies according to the talents and will-
ingness for hard work of those devoted to the furtherance of its
mission. Under the leadership of Board Chairman Sam Hale, our
Trustees are determined to plot a path for the Observatory to en-
sure its sustainability for decades to come. | am pleased to report
that the Board recently elected its first new member in five years
with Janet Marott joining our ranks. A long-time astronomy
enthusiast, Ms. Marott began her association with Mount Wilson
Observatory as a Docent in our tours program, and she continues
as a volunteer at Griffith Observatory where she is a member of
the Friends of the Observatory’s Donor Relations Council. Trained
in chemistry at UCLA, she has held positions at IBM, Carter Haw-
ley Hale Stores, Inc,, Metropolitan Water District of Southern Cali-
fornia, and Boeing, from which she retired in 2006 as Director of
Information Protection and Assurance/Chief Information Security
Officer. As the MWI Trustees develop near- and long-term plans,
Ms. Marott, the first woman ever elected to our Board, will be an
invaluable and energetic participant in defining and implement-
ing those plans.

After seven years of service as our Superintendent/Deputy Di-
rector of Operations, Dave Jurasevich stepped down from that

We are looking forward to seeing a lot of hungry and thirsty visitors at
the Cosmic Café this spring! Opening day is Saturday, April 5.

OUR TRUSTEES ARE DETERMINED TO PLOT A PATH FOR THE
OBSERVATORY TO ENSURE ITS SUSTAINABILITY FOR DECADES
TO COME.

position on February 7, 2014. We all wish Dave, well known to
many of you as an outstanding observer and astro-imager as well
as a highly effective spokesperson for the Observatory, happi-
ness and satisfaction in his new endeavors. We are happy to have
as our new Deputy Director of Operations Eric Simison. He is
president of Sea West Enterprises and has decades of construc-
tion and project management experience, including working in
the remote recesses of the Angeles National Forest. Sea West was
the prime contractor for the CHARA Array facilities constructed
at the Observatory during the 1990s. We are extremely fortunate
to have Eric in this critically important position, in which he will
play a major role in keeping our mountaintop viable as a site for
astronomical research, education, and outreach for many years to

come.

Wi ith the 2014 public season just around the corner, our Cosmic
Café will open on April 5 with a new manager. Sandi Smith, who
served in this capacity during 2013, has decided that her family
obligations make it difficult to commit to every weekend at the
Café, although she agreed to stay with us if we could not find a
successor. But, Nina Misch, our 2012 manager, found herself in a
position to once again take on the Café. As you might imagine, it
is a challenge to find excellent folks to work part-time back in the
mountains, and we are very fortunate to have had Sandi running
this important part of our outreach last year and now Nina once
again stepping back into that role.

Now, if only the massive rainfall walloping the mountain as |
write this (5 inches in the last 24 hours) will start to replenish our
bone-dry wells, we will indeed be getting off to a good start to
2014,

el

Harold A. McAlister, Director
Mount Wilson Observatory
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Q—fubbte and
Copernicurs

6y CATHERINE WEHREY

The name Hubble is familiar to most people. It invokes mental
images of the Hubble Telescope and its photographs of colorful
nebulae in space, but few know details of the life of its name-
sake...or his cat. Astronomer Edwin Hubble (1889-1953) was a
brilliant scientist who contributed to the study of space with his
work at the Mount Wilson Observatory, just minutes from the
Huntington Library. His papers, both professional and personal,
currently reside at The Huntington and are studied by scholars
who come here to use them for book projects, journal articles,
and dissertation research.

We know much about Hubble’s pursuits, his publications, and his
studies. Evidence of these may be found in the underground, climate-
controlled stacks of The Huntington. However, among these influential
archives rests proof of a deep bond and a cherished partner: his cat.

In 1946, Edwin and Grace Hubble brought home a black, furry, and
(initially) tiny cat: “Its name,” Edwin said immediately, “is Nicolas Coper-
nicus.” The life of this Nicolas Copernicus, who is named after another
famous star-gazer, is well-documented. He shows up in Grace’s diaries
and numerous photographs and is portrayed as a loyal pet, one who
kept company with Edwin and Grace for many years. The part-Persian
leviathan of a cat held a valued place in their lives.

The Hubbles catered to Nicolas’ many needs. The astronomer decided
that “it must have a cat-door. All cats should have [ong], it is neces-
sary for their self-respect.” Pipe cleaners, the preferred amusement

of choice, were a common sight at various locations in the house. At
night, Nicolas was a permanent fixture at the foot of the master bed.
Edwin’s constant referrals to the Hubble home as “Nicolas’ estate”
demonstrates the exalted position of the ever-present feline.

In return, gifts of lizards, live birds, dead mice, and dragonflies (often
hovering somewhere between life and death) were deposited around
the house. As Grace noted, “Like all astronomers,” he preferred a
“midnight lunch.” Ever the typical cat, Nicolas made it painfully obvious
which visitors he approved of. An enthusiastic reading of Macbeth by
a close friend sent Nicolas dashing outside, while writer Aldous Hux-
ley was the unfortunate victim of an attempted assault by sharpened
Claws.

When Edwin Hubble died in 1953, Nicolas curled up beside him on the
master bed, and, for months after the cremation, sat at the window

HUNTINGTON LIBRARY, ART COLLECTIONS, AND BOTANICAL GARDENS

Edwin Powell Hubble, seated with his cat Nicolas Copernicus, behind an
armillary sphere and next to an orrery, March 1953.

of “his estate,” where he had perched for many years, waiting for
Hubble to return home.

The photograph seen here is of Hubble and Nicolas posing with an
armillary sphere (a model of the relationships of objects in space). A
look at other photographs of Hubble in The Huntington’s collections
reveals a man who rarely smiled for the camera. But in this photo, we
see the hint of a smile and a gleam of amusement in the eyes of one
of the most important figures in the field of astronomy, probably insti-
gated by the two gleaming eyes of his black, furry shadow.

Grace Hubble recounted the special relationship between man and
cat in her diary:

“When E worked in the study at his big desk, Nicolas solemnly
sprawled over as many pages as he could cover. ‘He is helping me,’
E explained. When he sat on E’s lap, he purred differently, a slow,
lion-like purr.... ‘Is that your cat purring?’ I would ask, and E would
look up from his book, smile, and nod his head.”

Nicolas died on Christmas Eve, 1962.

Catherine Wehrey is The Huntington’s reader services assistant for the Dibner
collection. This article originally appeared in Verso, the blog of The Huntington

Library,Art Collections, and Botanical Gardens. It is reprinted with permission
of The Huntington.

The astronomy section of The Huntington’s “Beautiful Science” exhibition features
items from the collections pertaining to Edwin Hubble, including a 1923 logbook of
the 100-inch telescope at the Mount Wilson Observatory.

For more information on exhibits, hours, and the Verso blog, go to huntington.org.
Be sure to see the Dibner Hall of the History of Science when you visit, and look
for “Lost and Found: The Secrets of Archimedes” (March |5 through June 8, 2014)
in the Marylou and George Boone Gallery.
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SPIRAL NEBULAFE

continued, /)‘om page [

part of the Galactic system. Shapley published a distance of 31,000
parsecs for the Small Magellanic Cloud in 1924, but he did not

seem to consider it to be an extragalactic object.

Shapley had used the 60-inch telescope for his observations, but
Hubble had his hands on the much larger 100-inch telescope,
which allowed Hubble to peer about 1 magnitude deeper in good
seeing, and gain a factor of 100/60 or 1.67 in resolution over the
60-inch. That was all the advantage Hubble needed to unambigu-
ously detect Cepheid variable stars over great distance, and see

them well enough to determine the period and thus the distance.

But before we go on to the spiral nebulae, let us not shortchange
Shapley here, as is done too often by people who don't follow the
history properly. The spiral nebulae were many and obvious, and
the debate really centered on them. But there is another class of
nebulae, evidently smaller in both size and numbers, at least to
astronomers of that time. Most conspicuous amongst them were
the well-known Magellanic Clouds of the southern hemisphere. By
1924, Shapley had determined a distance of about 31.6 kiloparsecs
(103,000 light-years) to the Small Magellanic Cloud, as noted,
and 34.5 kiloparsecs (112,000 light-years) to the Large Magel-
lanic Cloud, but he did not seem to consider either of them to be

extragalactic.

Unlike the Magellanic Clouds, the small irregular nebula

NGC 6822 was so inconspicuous that after being discovered by

E. E. Barnard on August 17, 1884, it was promptly lost again un-
til after 1900. NGC 6822 was already known to be a star cluster
and so was not as mysterious as the fuzzy spiral nebulae, which
might or might not be made of stars. By 1923, Shapley had already
concluded that the distance to NGC 6822 was “of the order of a
million light-years,” and maybe as large as one and a half million.
Shapley concluded, regarding NGC 6822: “It appears to be a great
star cloud that is at least three or four times as far away as the most
distant of known globular clusters and probably quite beyond the
limits of the galactic system.” So while Shapley clearly did not
think that the spiral nebulae were extragalactic, he also clearly had
no problem with the concept of things being extragalactic, and
indeed may well have been objectively thinking on million-light-

year distance scales before anyone else had obviously done so.

M3 s the one obvious naked-eye spiral nebula, so it was the most sought
after for distance determination. But Hubble published NGC 6822 and M33
first. CCD image by Dave Jurasevich.

It turns out that NGC 6822 is the key to the difference between
guessing a distance and measuring a distance. Shapley had guessed
the million-light-year distance scale to NGC 6822 by compar-

ing the angular sizes of things that looked like similar nebulae or
similar large star clusters in NGC 6822 and the Magellanic Clouds.
But Hubble was able to use the superior power of the 100-inch

to observe and measure the periods for Cepheid variable stars in
NGC 6822.1n 1925, Edwin Hubble published the first paper in a
landmark trilogy of papers that would forever change our notions
about the size and scope of the universe: “NGC 6822, a remote
stellar system,” in The Astrophysical Journal, volume 62, December
1925. Hubble had determined a distance of 214,000 parsecs
(700,000 light-years) to NGC 6822 from the Cepheids, justify-
ing Shapley’s “of the order of a million light-years,” and the first
obviously extragalactic distance determined for anything. Hubble
nevertheless underestimated the distance and we now know that
NGC 6822 is about 500,000 parsecs or 1.6 million light-years
away (all of Hubble's distance estimates were low due to various
systematic effects he could not have known about, discovered in

the decades since then).

Hubble continued to hammer away at the extragalactic distance
scale over the next few years, publishing the remaining two pa-
pers of this remarkable set: “A Spiral Nebula as a Stellar System:
Messier 33" in The Astrophysical Journal, volume 63, May 1926, and
“A Spiral Nebula as a Stellar System, Messier 31" in The Astrophysi-
cal Journdl, volume 69, March 1929. Everyone already knew that
NGC 6822 was a stellar system, so Hubble used NGC 6822 to

TO PAGE 6 p
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SPIRAL NeBULAtE

continued, /}‘om page 5

show that the Cepheids he observed therein behaved just like the
Cepheids we knew from the globular clusters and the Magellanic
Clouds; he used it to justify the claim that Cepheids did not change
their nature over distance and so were still reliable standard candles
even over very large distances. After all, the nature of spiral nebulae
had been a centuries-long debate, from Kant and the “island uni-
verse” hypothesis in the 1700s to Lord Rosse and the 72-inch Le-
viathan of Parsonstown. Lord Rosse discovered spiral structure for
the first time in 1842, and he was sure he could see stars in M51.
Hubble was going to end the debate, and he knew it, but he was
not going to leave any weak links. The preliminary determination
of an extragalactic distance for NGC 6822 was a solid foundation

for the spiral nebula distances to come.

Hubble determined a distance for M33 of about 263,000 parsecs
(857,000 light-years) and for M31 of about 275,000 parsecs
(897,000 light-years). Currently the distance to M31 is not con-
troversial. The most recent Cepheid determination from 2007

is about 2,384,000 light-years, slightly less than the commonly
cited 2,550,000 light-years. However, M33 remains enigmatic.
Just in the last few years, reliable distance indicators (double stars,
masers, and Cepheids) still do not agree, with distances ranging
from 3,160,000 light-years to 2,380,000 light-years (though this
distance comes with a large uncertainty and could go as high as
2,900,000 light-years), with a couple of entries around 2,600,000

light-years. It's clear that there remains a problem we cannot yet

M33 js also a naked-eye spiral nebula, though nowhere near as conspicuous
as its neighbor M31. Hubble published the distance to M33 before he pub-
lished M31.CCD image by Dave Jurasevich.

NGC 6822 is a dwarf irregular satellite of the Milky Way. This was the first
of the extragalactic stellar systems for which Hubble published distances,
beginning in 1925.Image from the European Southern Observatory, released
14 October 2009.

solve regarding the distance to one of our nearest galactic neigh-
bors, M33.

Meanwhﬂe, Harlow Shapley did not let the grass grow under his
feet about extragalactic nebulae. As we saw with NGC 6822, he had
no problem with the idea in principle, just as regards the spiral
nebulae. Hubble had hardly opened the discussion with NGC 6822
and M33 and Shapley was all over it. By 1926, before Hubble had
published the paper on M31, Shapley was suggesting that the Virgo
Cluster could be as far as 10 million light-years away (we now

see it as more like 50 million). This was a fruitful time at Mount
Wilson Observatory, when the universe had suddenly grown to
millions of light-years, well beyond the limits of the late 19th cen-
tury, not by guess but by quantitative measure. Today we routinely
talk about galaxies 10 billion light-years away and farther. But we
can say billions today because they started with millions back in
the 1920s on a mountain top overlooking Pasadena and the Los

Angeles basin.  ,*§

Tim Thompson is a physicist retired from the Jet Propulsion
Laboratory, with professional interests in planetary atmospheres,
radio and infrared astronomy, and infrared geological remote
sensing. He is President Emeritus of the Los Angeles Astronomi-
cal Society and a member of its Board of Directors, is a senior
docent and session director for Mount Wilson Observatory, and
is an avid tournament chess player. This article appeared origi-
nally in the March 2009 issue of Reflections.
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A R N E G I E O

2014 Astronomy Lecture Series

This is the |2th season of the free popular astronomy lectures presented by the
Carnegie Observatories of the Carnegie Institution for Science.

APRIL 7
MAKING EARTH-LIKE PLANETS: FIVE GREAT
MYSTERIES

Dr. Linda T. Elkins-Tanton, Director, Department of Terrestrial
Magnetism, Carnegie Institution for Science

The search for life within and beyond our solar system is one of
today’s most exciting directions in astronomy. Astronomers and
scientists in other disciplines are collaborating to discover how
the processes of planetary evolution combine to produce a habit-
able planet, as defined by one indispensable ingredient: liquid
water. Dr. Elkins-Tanton will discuss the mysteries of planetary
formation — where Earth’s water came from, whether our solar

system is average or unusual, how dust around young stars could

accrete into planets, and much more.

APRIL 21
BEYOND HUBBLE: NEW SPACE TELESCOPES TO
EXPLORE THE COSMOS

Dr.Alan Dressler, Staff Astronomer, The Carnegie Observatories

The Hubble Space Telescope has revolutionized our understand-
ing of stars, galaxies, and the nature of our vast universe, and
has blazed a trail to new journeys that lie beyond Hubble’s reach.
Dr. Dressler will describe several future space telescopes — some
already in fabrication, others on the technological horizon. These
“virtual spaceships” will carry us to the end of our journey to
understand the birth of stars and galaxies — the dawn of the
modern universe — and will launch new quests to locate other
worlds like Earth that may be habitable, or even inhabited.

MAY 5

THE BIGGEST EYES ON EARTH: BUILDING THE
GIANT MAGELLAN TELESCOPE

Dr.Wendy Freedman, Crawford H. Greenewalt Chair and
Director, The Carnegie Observatories

High in Chile’s Atacama Desert, construction of the largest tele-
scope ever created is underway: the Giant Magellan Telescope.

E R V A T O R | E

*xFREEX
AND OPEN TO
THE PUBL‘C

ARTIST'S CONCEPT OF THE GIANT MAGELLAN TELESCOPE

Dr. Freedman, head of the international GMT consortium,

will discuss the complex teamwork involved in building this
extraordinary instrument, and how the GMT will increase our
understanding of dark matter and dark energy, the evolution of
galaxies, the exciting field of exoplanets, and more. The GMT
caps more than a century of leadership by the Carnegie Ob-
servatories in telescope technologies and contributions to our
knowledge of the universe.

MAY 19
SEEING THE INVISIBLE: WHAT IS DARK MATTER?

Dr.Andrew Benson, George Ellery Hale Distinguished Scholar
in Theoretical Astrophysics, The Carnegie Observatories

Astronomy tells us that most of our universe is made from
so-called “dark matter” — an invisible substance that holds
together galaxies and clusters of galaxies. But how can we study
something that we can't see? Dr. Benson will describe the many
ingenious ways that astronomers have found — and continue
to find — to understand the nature of dark matter, including
looking at how light from distant galaxies is deflected by gravi-
tational lensing, and searching for the smallest galaxies in the
universe.

Dates: Lectures are on Monday evenings — April 7, April 21,
May 5,and May 19.

Time: Doors open at 7:00 .M. and lectures start at 7:30 P.M.
Light refreshments will be served in advance of the lectures.

Location: A Noise Within Theatre, 3352 E. Foothill Blvd.,
Pasadena, California 91107

Directions: www.anoisewithin.org

Getting there by vehicle: Exit the 210 freeway at Madre Street.
Free parking at the Metro Gold Line parking structure.

Or, ride the Metro: The theatre is located near the Sierra
Madre Villa station (last stop on the Gold Line)

For more information on the lecture series —
* Telephone Dr. John Mulchaey at 626-304-0250
* Or visit www.obs.carnegiescience.edu

RerLECTIONs @I MARCH 2014



Mount Wilson Institute
P O. Box 1909
Atlanta, GA 30301-1909

IN SPRING 2014

OBSERVATORY STATUS

The Observatory and Skyline Park are scheduled to open to visitors starting
March 30, 2014, from 10:00 A.M. to 5:00 p.m. daily. The Cosmic Café at the
Pavilion, offering fresh-made sandwiches and Observatory memorabilia, is

scheduled to open on Saturday, April 5, and will thereafter be open Saturdays HOW TO GET TO MOUNT WILSON OBSERVATORY
and Sundays from 10:00 A.M. to 4:00 p.m. through the fall.

GUIDED WALKING TOURS

Docent-led weekend tours of the Observatory will begin in April 2014, held
on Saturdays and Sundays at 1:00 p.M. Meet at the Cosmic Café at the Pavil-
ion to purchase a ticket. Guests on these tours are admitted to the telescope
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floor directly beneath the historic |00-inch telescope.
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SPECIAL GROUP TOURS
Group daytime tours are available starting in April 2014. Reservations are Golden State Fwy
required and a modest fee is charged. For information, please visit the Obser-

vatory website — www.mtwilson.edu.

LOOK THROUGH THE 60-INCH TELESCOPE
Mount Wilson's 60-inch telescope provides incredible views of some of the
most beautiful objects in the night sky, and is among the largest in the world
accessible to public viewing. Visit www.mtwilson.edu for information.

HOLLYWOOD
Hollywood Fwy

San Diego Fwy

DIRECTIONS TO MOUNT WILSON OBSERVATORY
From the 210 freeway, follow Angeles Crest Highway (State Highway 2
north) out of La Canada 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

Harbor Fwy

Century Blvd
Santa Ana Fwy

opposite the | 50-foot solar tower. The U.S. Forest Service requires those
parking within the Angeles National Forest (including Mount Wilson Observa-
tory) 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 web-

Long Beach Fwy

sites. Display 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!




