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Mount Wilson Observatory Is Closed for the Winter — Visit Us in Spring 2016! Mount Wilson Observatory is now closed to weekend visitors for 
the winter. We anticipate re-opening in the spring after April 1, weather and road conditions permitting. In spring, the Cosmic Café will be open Saturdays and 
Sundays and the weekend docent-led walking tours will resume. 

Telescope Program Viewing is available through the 60-inch and 100-inch telescopes on available nights through the winter (see page 7). 

Observatory Group Tours Specially arranged tours are available year-round (except major holidays; weather and road conditions permitting). All tours are 
held in the daytime only, and although they do provide close-up looks at the major telescopes they do not include looking through them. For more informa-
tion, contact Mr. Gale Gant at tours@mtwilson.edu.

t h e  u n i v e r s e  e x p a n d e d  h e r e

t o  p a g e  5 

by bob eklund

happy birthday, albert michelson

One of the brightest stars in Mount Wilson’s gallery of celestial 
luminaries is Albert A. Michelson, whose 163rd birthday we cel-
ebrate on December 19. Indeed, neither the CHARA array nor the 
UC Berkeley Infrared Spatial Interferometer, both on Mount Wil-
son, would exist had it not been for Michelson’s invention, in the 
final years of the 19th century, of the interferometer.

Born in Poland in 1852, Michelson was brought to America as an 
infant and spent his childhood in the California gold rush town 
of Murphy’s Camp. A precocious student, he was admitted to the 
U. S. Naval Academy in 1869 after a personal appeal to President 
Grant, and by 1875 he had become an instructor in physics there. 
In 1880, with financing from Alexander Graham Bell, he went 
to study in Germany, where he and his colleague Edward Mor-
ley performed the now-famous Michelson–Morley experiment, 
which attempted (unsuccessfully) to detect the motion of Earth 
through a supposed interstellar medium called the “ether.” It was 
for this experiment that Michelson invented the interferometer. 
For his many pioneering discoveries regarding the nature of light, 
Michelson was awarded the Nobel Prize in Physics in 1907 —  
the first American to be so honored.

Mount Wilson Observatory founder George Ellery Hale, who had 
become acquainted with Michelson at the University of Chicago 
in the 1890s, invited him to Mount Wilson in 1919 to apply the 
principle of interferometry to the problem of measuring the di-
ameter of a star, using Mount Wilson’s newly completed 100-inch 
telescope. 

Together with Mount Wilson staff astronomer Francis Pease, 
Michelson designed an interferometer in the form of a 20-foot 
beam attached to the top of the 100-inch telescope. In December 
1920, this interferometer made the first-ever measurement of the 

diameter of a star (Betelgeuse), attracting worldwide press atten-
tion. Another half-dozen stars, all red giants, were measured with 
this pioneering stellar interferometer.

In the early 1920s, Michelson turned his attention to measuring 
the velocity of light. Although he had done this a number of times 
before, he wanted to achieve an extreme accuracy. For this he chose 
a carefully measured 22-mile light path between Mount Wilson 
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page one banner photographs

The Mount Wilson Institute operates 

Mount Wilson Observatory on behalf 

of the Carnegie Institution for Science. 

The Institute is dedicated to preserving 

the Observatory for scientific research 

and fostering public appreciation of the 

historic cultural heritage of the Obser-

vatory. Reflections is published quarterly 

by the Mount Wilson Institute. 

news + notes

a b o u t  u s

A slice 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 telescope on 

Mount Wilson, circa 1923.

For the use of historical photographs 
of Mount Wilson, we thank the Obser-
vatories of the Carnegie Institution for 
Science, the Huntington Library, Don 
Nicholson, and other sources as noted.

Reflections copyright © 2015,
Mount Wilson Institute

FOMWO Membership
All are invited to join the Friends of Mount Wilson Observatory. The Observatory receives no continu-
ing state or federal support. You can help ensure the continued operation of this science heritage site 
with your tax-deductible gift. FOMWO offers a variety of membership levels and benefits. For informa-
tion on how to become a FOMWO member, visit www.mtwilson.edu. The Observatory welcomes donations 
and volunteer efforts of all kinds, and we thank you. 

Editor/Designer 
Marilyn Morgan 
memorgan99@earthlink.net 

Associate Editor 
Bob Eklund 
beklund@sprynet.com 

✰

✰

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.

Reflections staff

—Bob Eklund

NEW MOUnT WILSON PERSONNEL

A new group of Trustees has been added to the Mount Wilson Institute Board: Linda Deacon, Attorney at 

Law; Scott Hood, Investment Analyst; Dan Kohne, Film Producer; Mike McIntyre, U.S. Forest Service (re-

tired); Tim Thompson, JPL Astronomer (retired); and Larry Webster, CHARA Site Supervisor.

Also, the Observatory’s Mountain Superintendent Craig Woods (who took over when Dave Jurasevich  

retired last year) has now been joined by Assistant Superintendent Maggie Moran. Maggie is from the  

Arcadia area and has a background in Facilities Management. Welcome, Maggie, to life on our very special 

mountain!

BOY SCOUTS HELP CLEAN UP OBSERVATORY AREA

Thanks to Boy Scout Troop 164 (from the Palmdale area) for their help with an autumn cleanup of the 

Mount Wilson Observatory area. The Scouts worked mainly on clearing out an overgrowth of Spanish 

Broom — an imported shrub that has become a pest plant in the mountaintop area — as well as stacking 

wood to help direct water runoff in anticipation of expected El Niño rains.

JANE SANFORD LEWIS DIES AT AGE 96

Jane Sanford Lewis, daughter of Mount Wilson Observatory astronomer Roscoe Sanford, died on Febru-

ary 4, 2015, at age 96. Jane was an Observatory docent, a long-time member of the Mount Wilson Obser-

vatory Association (MWOA), and a member of the MWOA Board of Trustees. She received degrees from 

Pomona College, Cornell University, and UCLA, and worked for many years in the field of public health. 

She was also very active as a volunteer with the Sierra Club and the Santa Monica Mountains Task Force.

Jane wrote a charming memoir of being on Mount Wilson as a child during winter, printed most recently 

in Reflections in December 2013. It read: “The Observatory never closed for holidays, not even Christmas. 

If it was the dark of the moon, my father, Roscoe Sanford, would be scheduled for a five- or six-night shift. 

However, he never spent Christmas Eve or Christmas night observing because Dr. Stromberg (who had no 

children) would take those nights so that Dad could spend Christmas with us five kids. Winter nights were 

some of the best for observing. If there was a winter snowstorm and it was Dad’s turn to observe, he would 

take the stage (the truck that delivered supplies) as far as it could be driven up the toll road (there were no 

snowplows) and then he would hike in the snow to be at the Observatory for the excellent viewing condi-

tions that would occur after the storm. I vaguely remember being up at the Kapteyn Cottage when  

it snowed and from somewhere Dad found a sled and pulled me around on it. I was probably three or  

four years old.” 

http://www.mtwilson.edu
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MOUNT WILSON OBSERVATORY DECEMBER ANNIVERSARIES

✱ December 7, 1908 — 100-inch mirror blank arrives in Pasadena.

✱ December 7, 1908 — Mirror placed in 60-inch telescope.

✱ December 13, 1908 — 60-inch used for first time.

✱ December 13, 1920 — First stellar diameter measured 
by Francis Pease and Albert Michelson using Michelson’s  
20-foot stellar interferometer beam on the 100-inch telescope.

✱ December 19, 1852 — Albert Michelson born.

✱ December 19, 1908 — First photos taken with the 60-inch.

✱ December 20, 1904 — Founding of the Observatory: George 
Ellery Hale received word that the Carnegie Institution of Washington 
had approved his proposal to establish a solar observatory on Mount 
Wilson.

On December 20, 1904, George Ellery Hale was on his way up to 

Mount Wilson, riding a mule. He had reached Martin’s Camp, where he 

was called to the old single-wire telephone. The operator said she had a 

telegram from Washington. Hale, trembling in spite of himself, asked her to 

read it. From her voice, which was difficult to hear, he gathered the won-

derful news.... Now, at long last, after endless months of uncertainty, Hale 

knew, and soon all the world would know, that the Mount Wilson Solar 

Observatory was a reality. At thirty-six, Hale was director of the second 

great observatory he had founded — one that, when it was completed, 

would be the largest in the world.   	

		  — From Helen Wright’s Explorer of the Universe

Hale was at Martin’s Camp, one of the trail camps near Mount Wilson’s summit, when he heard the grand news 

that the observatory he had worked so hard to establish on Mount Wilson would be funded by the Carnegie Institu-

tion. This photo is of a competitor — Strain’s Camp — but it does convey the idea of the facilities that travelers 

could expect. The Mount Wilson Toll Road Company built the first Mount Wilson Hotel in 1905 to meet the demand 

for improved accommodations.

some news from Carnegie Observatories
 The October 18 Open House at Carnegie Observatories on Santa 
Barbara Street in Pasadena drew more than 600 people. Special talks, 
historical astronomical image displays, roundtables with astronomers, 
and children’s science programs were packed with attendees. 

 The Observatories’ annual Astronomy Lecture Series for 2016 is 
being planned, with a return to the Huntington Library, Art Collec-
tions, and Botanical Gardens venue. Videos of the 2015 lectures are 
online at the Observatories’ website at obs.carnegiescience.edu.

 Scott Sheppard, Staff Scientist at the Carnegie Institution for Sci-
ence, Department of Terrestrial Magnetism, announced the discovery 
of the most distant object ever found in our solar system, named 
V774104. Found using the Subaru telescope in Hawai‘i, V774104 is 
three times farther away from the Sun than Pluto, and is between 500 
and 1,000 kilometers across. It is believed to be part of a group of 
rare solar system objects that includes Sedna and 2012 VP113.

 On November 11, a groundbreaking ceremony was held for the 
Giant Magellan Telescope at Carnegie’s Las Campanas Observatory in 
Chile’s Atacama Desert. The unique design of the telescope combines 
seven of the largest mirrors that can be manufactured, each 8.4 meters 
(27 feet) across, to create a single telescope effectively 25 meters or 

artist’s concept of the planned Giant Magellan Telescope.

85 feet in diameter. The giant mirrors are being developed at the Uni-
versity of Arizona’s Richard F. Caris Mirror Laboratory. Each mirror 
must be polished to an accuracy of 25 nanometers or one millionth 
of an inch. One giant mirror has been polished to meet its exacting 
specifications. Three others are being processed, and production of 
the additional mirrors will be started at the rate of one per year. The 
telescope will begin early operations with these first mirrors in 2021 
(first light), and the telescope is expected to reach full operational 
capacity by about 2025.
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The March 2015 issue of Reflections featured an article announcing the 
availability of an unusual recording of solo Native American flute 
improvisations, “Under the Stars,” recorded on location on Novem-
ber 2, 2014, in the 100-inch dome at Mount Wilson Observatory. 

The artist is joanne lazzaro, Astronomers Without Borders’ Astro-
Artist of the Month for September 2015. Writing for the ASTROarts 
Blog on the AWB website, Joanne shared her experience at Mount 
Wilson Observatory during the recording, including the inspiration 
behind the astronomy-based theme. The fourth of her blog posts 
features an eight-minute video of the actual recording under the 
100-inch telescope. 

Native American flute music recorded in the acoustic space of the 100-inch dome

Night Sky and Star Lore

the 60-inch dome was 
used for the album cover 
because it is smaller than the 
100-inch dome and Joanne 
appears larger and more rec-
ognizable. The photo by Jaspar 
Johal is a time-lapse scene 
taken with a fish-eye lens. The 
shoot was timed to happen just 
after twilight, capturing Orion 
and the Pleiades in the dome 
opening.

nicholas arkimovich

beneath the telescope 
Joanne Lazzaro plays one of her 
many Native American flutes. A 
vintage radiant heater provided 
by Ken Evans helped ward off 
some of the November chill in 
the dome. “Even with fingerless 
mittens and handwarmers, I 
wouldn’t have been able to play 
for nearly three hours without 
some extra heat,” said Joanne.

Joanne says, “... I wanted to capture a completely improvised, live  
musical experience that was specific to the place, the time, and the 
amazing acoustical properties of the building itself. For this project,  
I decided that the musical themes for the improvisations would be 
based on or inspired by the night sky, in particular on the star legends 
of various Native North American tribes.”

To read the entire blog, hear audio of some of the tracks, and view 
the video, go to astronomerswithoutborders.org, and search for “Joanne Laz-
zaro.” To hear and download individual tracks or the entire album, or 
purchase the CD, go to www.cdbaby.com/cd/joannelazzaro. For more about 
Joanne, visit her website at www.kokopelli.la.

Instructors

Paula Turner (Kenyon College, faculty member)

Mike Simmons (President, Astronomers Without Borders)

John Varsik (solar physicist, Big Bear Solar Observatory)

Sara Martin (retired solar physicist)

Bob Buchheim (retired engineer, minor planets and double star 
specialist)

Tom Meneghini (Director, Mount Wilson Observatory)

Student, Institution, Project Topic

Mihyun Kim (University of Washington)  
 Solar differential rotation

David Landay (University of Vermont) and Ibrahim Amiri  
(astronomy outreach specialist, Kabul, Afghanistan)  
 Measuring Zeeman broadening in sunspots

Garrett Minta (University of Southern Mississippi)  
 Light curve of minor planet MPL 107

Natalie Barseghian (LA Valley College)  
 Spectra of gas giant planets

Dhruv Paranjpye (Pune, India)  
 Instrumental characteristics of CCD cameras

Jacqueline Alves da Silva (Florida Institute of Technology,  
international student from Brazil)  
 Light curve of pulsating variable star

For More About CUREA

www.curea.org

Or write to:

turnerp@kenyon.edu

CUREA 2015
from Paula Turner

The Consortium for Undergraduate Research and Education 
in Astronomy (CUREA) hosts a two-week residential program 
in observational astrophysics at Mount Wilson Observatory 
each summer. Students use historic and modern facilities at 
the Observatory and pursue a unique observing project of 
choice, taking original observations, processing and analyzing 
the data, and reporting results to the group. Students also learn 
about ongoing research at Mount Wilson, and enjoy tours of 
research facilities at the Observatory as well as field trips to  
local science facilities.  

June 14–27
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Albert Michelson — continued from page 1

and Lookout Mountain, a part of the Mount San Antonio (Mount 
Baldy) massif. Using a brilliant arc lamp (which took nearly all 
of Mount Wilson’s available DC electricity) reflected off a rotat-
ing eight-sided mirror, he was able to project the powerful light 
to a mirror on Lookout Mountain and, by varying the speed of 
the spinning mirror, precisely measure the time it took for the 
returning beam to make the round trip. Between 1925 and 1927, 
Michelson repeated the experiment again and again until he had 
achieved a result that is within about one part in 10,000 of the 
best figure achieved today for this most fundamental quantity of 
physics.  

The location of Michelson’s Mount Wilson experiment is marked 
by a bronze plaque and benchmark.

The eight-sided rotating mirror that 

Michelson used for his speed-of-

light experiments on Mount Wilson 

is now in the National Museum of 

American History in Washington, 

D.C. The mirror and turbine were 

machined from one piece of nickel 

steel. The size is 3 inches in  

diameter, point to point.

michelson’s rotating mirror
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the plaque and benchmark 
The plaque on Mount Wilson commemo-
rating Michelson’s speed-of-light mea-
surements is shown above. The nearby 
benchmark of the U.S. Coast and  
Geodetic Survey from 1928, labeled 
“Michelson,” is shown at left. There is 
also a benchmark on Mount San Anto-
nio. Photos by Tom Mahood.

the mount wilson station The mirrors had a 30-foot focal length, so the sta-
tion had two structures at each end about 20 feet apart. A 24-inch-diameter mirror was 
in the structure at right, and the covered tunnel between the two was where the beam 
was reflected back to the observing room on the left. The line of the two structures was 
pointed to the installation at Mount San Antonio, off to the left. (Thanks to Tom Mahood 
for this description.)

schematic of Michelson’s Mount Wilson–Mount San Antonio setup for measuring the 
velocity of light. (Courtesy Tom Mahood)

editor’s note

In researching photos for this article, we ran across Tom Mahood’s interesting website entitled “Historic Speed of Light Measurements in Southern California.” He 

describes in considerable detail Michelson’s Mount Wilson–Mount San Antonio experiment (including the two-year effort by the U.S. Coast and Geodetic Survey to 

measure a baseline between the two stations), the Mount Wilson–San Jacinto Mountain experiment, the Mount Wilson–Santiago Peak experiment, and the Irvine Ranch 

experiment. In his research, he traveled to and photographed a number of the sites, and located some previously unpublished items such as F. G. Pease’s original design 

sketch of the San Antonio installation. Visit Tom’s website at www.otherhand.org/home-page/physics/historical-speed-of-light-measurements-in-southern-california/.

Remembers long-time Mount Wilson Observatory friend Don Nicholson: “While I was too 

young at the time to appreciate the importance of Michelson’s work, I have some very 

vivid memories of the event. The process of checking out the equipment and making 

many measurements to ensure statistical accuracy took place over a period of two years, 

beginning in 1924. Measurements were usually made during the early night hours, and 

scattered illumination from the powerful Sperry arc lamp lit the surrounding area for 

one or two hundred yards, or so it seemed to me. A blast of compressed air drove the 

rotating mirror, creating a deafening noise. It is those residual aspects, not mentioned in 

textbooks, of the experiment that remain strongest in my memory. I do, though, have a 

hazy recollection of Michelson, or perhaps it was Pease, peering into the eyepiece as he 

adjusted the micrometer to bring the reflected image of the slit into view. Looking back 

on the experiment, it seems a bit crude by modern standards but, in its day, it was the 

epitome of high tech.”
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

the same team responsible for upgrading the 60-inch tele-

scope control system a few years ago has been working on 

the 100-inch telescope. The encoder system was upgraded 

very successfully in 2013, and since then much of the effort 

has been spent in troubleshooting and repairing parts of the 

existing mechanical and electronic control systems to keep 

the telescope operating and performing well in public  

observing sessions.  

In addition, a completely new control system is in 

work to incorporate several needed improvements and to 

better accommodate this new use of the 100-inch telescope 

as primarily (but not exclusively) a visual observing instru-

ment. The design work for this is nearing completion, and 

the current effort mostly involves fabricating hardware for 

the major subassemblies and routing cables between them 

St a t u s  o f  100 -i n c h  
Te l e s c o p e  Wo r k by gale gant

team members

 System design and electronics fabrication: Bill Leflang 

   and Gale Gant

 Mechanical and general support: Ken Evans, assisted 

   by Larry Evans

 Electrical power: John Harrigan, assisted by Tom McCarthy

 Software: Rich and Eric Johnston

 Woodworking: Tom Reifer

and the telescope. Since the new system uses none of the 

old electronics, it can largely be completed and installed as 

a parallel system and its functions tested individually with 

only brief shutdowns of the existing system.  This overall  

effort is being coordinated to minimize telescope downtime 

during the final transition, which is expected to take place 

sometime in 2016.

john harrigan working in a tight space. 
Photo by Ken Evans.

gale gant found a comfortable perch. 
Photo by Ken Evans.
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may all 
your skies 
be clear

ken evans apparently has no fear of heights. Photo by Gale Gant.

bill leflang taming the wire jungle. Photo by Ken Evans.

The Observatory’s historic 60-inch and 100-inch 

telescopes are accessible for public viewing year-

round. The 60-inch telescope provides incredible 

views of some of the most beautiful objects in the 

night sky. The 100-inch telescope, the world’s larg-

est from 1917 to 1949, forever altered our under-

standing of the nature and size of the universe, and 

launched a revolution in astronomy that continues 

through today. The first full season for the 100-inch 

public viewing program began in 2015. 

We hope we have the pleasure of seeing you in an 

upcoming viewing session for the 60-inch or 100-

inch telescope. 

The 2015 fee rates for the 60-inch telescope are 

$900 per half night and $1700 per full night for a 

group of up to 25 people. The fee rates for the 100-

inch telescope are $2700 per half night and $5000 

full night for a group of up to 18 people. 

Please visit the respective web pages for more infor-

mation and a calendar of available nights through 

2015:

www.mtwilson.edu/60in.html 

www.mtwilson.edu/100in.html

Look Through the 
60-inch and 100-inch 
Telescopes — Progra ms 
Continue All Year-Round
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Mount Wilson Institute

P. O. Box 94146

Pasadena, CA 91109

how to get to mount wilson observatory

From the 210 freeway, follow Angeles Crest Highway (State Highway 2 north) from  
La Cañada Flintridge to the Mount Wilson–Red Box Road; turn right, go 5 miles to the  
Observatory gate marked Skyline Park. The Observatory access road is at the far left side  
of the parking lot that is below the Pavilion. It is about 1/4 mile to the Observatory area.  
The Museum is opposite the 150-foot solar tower. 

o b s e r v a t o r y  s t a t u s 
The Observatory and Skyline Park are closed to weekend visitors for the winter. 
Traditionally, the Observatory opens to visitors starting in April from 10:00 a.m. 
to 5:00 p.m. daily to December 1, weather and roads permitting. Watch for the 
re-opening of the Observatory in spring 2016, as well as the Cosmic Café at the 
Pavilion, offering fresh-made sandwiches and Observatory memorabilia, open 
Saturdays and Sundays.

g u i d e d  w a l k i n g  t o u r s
Docent-led walking tours are on hiatus until spring 2016. When the Observa-
tory re-opens, the walking tours will be held on Saturdays and Sundays. Guests 
on these tours are admitted to the telescope floor directly beneath the historic 
100-inch telescope.

s p e c i a l  g r o u p  t o u r s
Group daytime tours are available year-round. Reservations are required and a 
modest fee is charged. For information, please visit www.mtwilson.edu. 

l o o k  t h r o u g h  t h e  t e l e s c o p e s
Mount Wilson’s 60-inch telescope and 100-inch telescope provide incred-
ible views of some of the most beautiful objects in the night sky. For details on 
scheduling a viewing session and to see a calendar of available nights through 
2015, visit www.mtwilson.edu.

p a r k i n g  a t  t h e  o b s e r v a t o r y
The U.S. Forest Service requires those parking within the Angeles National For-
est and the National Monument (including the Observatory) to display a Nation-
al Forest Adventure Pass. For information, visit www.fs.usda.gov/angeles/. Display 
of a National Parks Senior Pass or Golden Age Passport is also acceptable.

v i s i t o r  i n f o r m a t i o n
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