George Willis Ritchey:
Astrophotographer

By Robert Anderson

A century ago, Mount Wilson Observatory lost a brilliant

astronomer — George Willis Ritchey. When George
Ellery Hale left Yerkes Observatory in 1904 to create
Mount Wilson, Ritchey was one of four staff members he
brought with him. Hale knew he would be indispensable
to the new endeavor. And Ritchey was. He designed and
built almost every early telescope and optical component
on the mountain. Yet for all his contributions, a clash of
egos with Hale and charges of disloyalty lead to his
dismissal on October 31, 1919. The story of this unpleasant
affair is well told by astronomer Donald Osterbrock in his
1993 book, Pauper & Prince: Ritchey, Hale, and Big American
Telescopes. It is also the best account of the master optician
and his genius (from which much of the information in
this article is derived). On the centennial of Ritchey’s
departure, let’s celebrate his amazing work instead.

Ritchey wore many hats. He was an astronomer, a
telescope designer, and an expert optician. He took the
technology of mirror grinding to new levels of perfection
—such that his 6o-inch mirror grinding machine now
rests in the Smithsonian. He is the “R” in the RC optics
used in most large telescopes today, such as the Hubble
Space Telescope. Of his many accomplishments, however,
the easiest to appreciate is his astrophotography. For
almost two decades, at Yerkes and then Mount Wilson, he
took the best photographs of stars, nebulae, and galaxies.
He captured the beauty of space. That is what drove him.

Ritchey was born in Ohio, on December 31, 1864. His
family was in the furniture manufacturing business, which

ANNOUNCEMENTS

Mount Wilson is Open to Visitors

‘Weather and roads permitting, Mount Wilson Observatory will be open every day.
Come on up to the mountain to enjoy the beautiful weather and uplifting
surroundings! Starting March 30, the Cosmic Café is open Saturdays and Sundays,
10 a.m. to § p.m., offering a variety of fresh-made sandwiches and other treats. The
Café also sells National Forest Adventure Passes and tickets for the weekend
walking tours at 11:30 am and 1:00 pm. On other days the pass can be purchased at
the gas station at the bottom of the Angeles Crest Hwy. Check our website at
mtwilson.edu for upcoming events and telescope rentals. See you on the top!

On December 24th, 1908, George Ritchey took his first
photograph with the new 60-inch Telescope on Mount
Wilson. He chose the Orion Nebula. Perhaps the most
photographed object in the night sky, recording details of
its glowing gases is a true test of an astrophotographer’s
equipment and skills. Credit: Carnegie Observatories.

TOPAGE4 P

In this issue . . .
George Willis Ritchey......... 1 Special Events in 2019 ............ 7
News + Notes .......ccceevenenee 2 Observatory Visiting + Map....8

Monastery Progress ........... 3

0BS
g

st/)‘

o)
%

WELCOME VISITORS



ABOUT US

The Mount Wilson Institute
operates Wilson
Observatory on behalf of the

Mount

Carnegie Institution for Science.
Mount Wilson Institute is
dedicated to preserving the
Observatory for scientific research
and fostering public appreciation
of the historic cultural heritage of
the Observatory. Reflections is
published quarterly by the Mount
Wilson Institute.

INFORMATION

For information about the
Observatory, including status,
activities, tours, and reserving 6o-
inch and 100-inch telescope time,

visit our website:

mtwilson.edu
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(Inset) Astronomer Edwin Hubble
at the Newtonian focus of the
100-inch telescope on Mount

Wilson, circa 1923.

NEWS + NOTES * K

2019 CONCERTS AND TALKS AT
MOUNT WILSON OBSERVATORY

‘We have planned a busy season on the
mountain this year, with many first time
visitors coming up to enjoy concerts in the
100-inch Telescope dome and science
lectures in the auditorium followed by
viewing through the 100-inch telescope.
Check page 7 and the website for the 2019
list of special events.

ENGINEERING & MUSEUM OF
PHOTON TECHNOLOGY

George Willis Ritchey built this plate
carrier for the Newtonian focus of the 6o-
inch Telescope. He used it to take the best
photographs of the Universe. (see main
article for more) Credit: Ritchey/
Astrophysical Journal, July 1910.

In addition to our regular weekend and private
tours, we are adding special Engineering tours
this year, as well as tours of our new Museum
of Photon Technology. Details on the Web.

LOOK THROUGH OUR
TELESCOPES

The 60-inch & 100-inch telescopes provide
incredible views of some of the most
beautiful objects in the night sky, and are
the largest in the world accessible to public
viewing. For information on how you can
reserve time, available dates, fees, and to
make reservations — visit mtwilson.edu
and click on the “Observing” tab at the top.

DON’'T WANT TO MISS

ANYTHING? Ritchey’s plate carrier has returned to Mount

‘Wilson, for eventual display! Here it is in its
original box. Special thanks to Tony Misch at
Subscribe to Mount Wilson Observatory Lick Observatory for sending it. Credit: MW1I
News for updates on concerts, lectures,

public telescope nights, and other events.
Sign up at mtwilson.edu

Help Sustain the Observatory

The Observatory receives no regular support from government or
institutions.We rely on donors, a few small grants, and the revenue from
our telescope nights to fund our continued operation.You can help
ensure the continued operation of this world class, science heritage site
with your tax-deductible gift. We welcome donations of any size!Visit
mtwilson.edu for information on how to support the Observatory
through donations, memberships, or volunteering. Thanks.
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ALETTER FROM
SAM HALE, CHAIRMAN OF
THE BOARD OF TRUSTEES

Renovating the Monastery

In 1904, George Ellery Hale was standing on a
promontory in the southeast part of the nascent
observatory. He was struck by the spectacular,
unimpeded view one could enjoy of the valley below
and the mountains in the distance. My grandfather
knew immediately that this was the ideal place to
build a dormitory where the Observatory
astronomers and staff could sleep,
eat, and socialize.

The Monastery, designed by the
renowned Pasadena architect
Myron Hunt, has been a temporary
home on the mountain for
generations of the world’s greatest
astronomers. Today; it still
provides an essential gathering
and resting place for staff, students,
and guests. We are now completing
the first phase of refurbishing this
historic facility to create a warm,
welcoming environment for
receptions, other special events,
and regular use.

So far, we have transformed the
former cook’s quarters (to the

left in the photo) into a
comfortable guest accommodation:
a suite with a bedroom, bathroom,
sitting room, and sun porch. And
we have substantially improved the adjoining kitchen
to make it much easier to host larger groups. (Up
until now, students and others staying at the
Monastery had to do their cooking up the road at
the small galley between the telescope domes. But
now they will have access to a new 8-burner stove
with a griddle for pancakes!)

The main living room with its rustic fireplace is
included in this first phase of the renovation. Lined

The Monatery as it looked in 1944, photographed by astronomer Seth
Nicholson. Credit Huntington Library/Carnegie Observatories.

with rows of books (including the encyclopedias that
Edwin Hubble once perused to find obscure topics
for dinner-time conversation), it is a cozy meeting
place. One of the oak chairs, designed by furniture
maker Gustav Stickley, is “Einstein’s chair,” in which
the famed physicist posed for pictures during his stay
at the Monastery in 1931.

‘Where practical, we have finished the dining and
living rooms with 1930s artifacts. We also plan to
display selected photos of some of the astronomers
and staff who stayed and dined at the Monastery
during the last century. I would like to give special
thanks to Michael Thacher and Charles Thornton
for funding this first phase of renovation!

We look forward to welcoming many of the
Observatory’s members, friends, and guests to this
remarkable facility in the months and years ahead.

Sincerely,

Sam Hale

Chairman of the Board of Trustees
Mount Wilson Institute
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George Willis Ritchey — from page 1°

gave him a solid technical background. But furniture was
not his future; before finishing high school he decided he
would become a professional astronomer. At age 18 he
made his first visit to the nearby Cincinnati Observatory
and attended the University of Cincinnati which had
acquired the observatory. There he pursued his interests
largely on his own, absorbing as much of the astronomy
literature as he could from the observatory library. He
remembered most papers by Andrew Common and Isaac
Roberts. Both were British pioneers of the reflecting
telescope and the leading astrophotographers of their day.
Both were known for their superb images of the Orion
Nebula. They had planted the seed. (Some of their
innovations later worked their way into Ritchey’s design
for the 60-inch Telescope on Mount Wilson.) In 1888, he
moved to Chicago, where he secured a teaching job at
Chicago Manual Arts Training School (which Hale had
once attended). In his spare time, he taught himself all
there was to know about shaping telescope mirrors. As he
improved on traditional methods, he grew confident that
he could make bigger and better mirrors than anyone
before him. Of all things, he was a perfectionist.

2L : b e .
Ritchey’s 24-inch reflector in one of the smaller domes at
Yerkes Observatory. His plate holder/camera can be seen
at the Newtonian focus, on the upper left of the tube.
Credit: The University of Chicago Yerkes Observatory

REFLECTIONS

George Willis Ritchey, circa 1915, when he was at
Mount Wilson Observatory. Credit: Huntington
Library/ Carnegie Observatories.

In 1891, Ritchey met Hale, a momentous encounter that
radically advanced the progress of astronomy. The
occasion was the inaugural meeting of the “Chicago
Section” of the Astronomical Society of the Pacific,
initiated by Hale and hosted at his private Kenwood
Astronomical Observatory in the suburbs. A year later, at
age 24, Hale became head of the astronomy department at
the University of Chicago and he was planning to build
the largest telescope in the world, the Yerkes 4o-inch
refractor. Hale recognized Ritchey’s genius, and
undoubtedly Ritchey saw in Hale a man who could make
things happen. But it wasn’t until the summer of 1896 that
Hale hired Ritchey full-time as a Yerkes Observatory
optician & machinist, a position financed by Hale’s father.

One of Ritchey’s first tasks working for Hale was to order
from the St. Gobain company in France the glass for a 6o0-
inch mirror—another gift from Hale’s father. Hale and
Ritchey were in agreement that the next generation of
giant telescopes would be reflectors, using a large mirror
instead of refractors using a lens to focus the light. They
knew that lenses had reached their maximum practical
size. And, like all astronomers, they wanted a bigger
telescope to collect more light, but for different reasons.
Hale wanted more light to feed into his spectrographs to
study light from the stars. Ritchey needed more light to
photograph faint clusters and nebulae. He wanted to be
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the best astrophotographer in the world, surpassing his
idols: Commons and Isaacs. In addition to any scientific
value, he wanted images that would reveal the beauty and
grandeur of the Universe to the general public.

In 1897, just after the great 4o-inch refractor was
completed, the glass arrived for the future 60-inch
reflecting telescope, and Ritchey, who had designed and
built an enormous grinding machine and all the optical
testing apparatus, began figuring the giant, 1900-pound
glass disk. He also began using the great refractor to take
images of the Moon, for which it was ideally suited (the
Moon being very bright). These images of the lunar
surface were unmatched for many years, and made their
way into countless books and magazines.

By late 1901, Ritchey was taking photographs with his
new 24-inch reflector, his prototype for the big reflectors
at Mount Wilson. The results were better than any taken
previously, even with the go-inch Yerkes refractor. Hale
arranged to exhibit Ritchey’s astrophotography at a
meeting of the American Astronomical Society in
Washington on New Year’s Eve, 1901. All were duly
impressed. Ritchey himself went on the popular lecture
circuit, projecting his images to audiences in major US.
cities. He received a request from the Royal Astronomical
Society for some of his glass transparencies, and its
members were so impressed at their quality that in 1904
they elected him a foreign associate, an honorary member
of the society. According to Osterbrock, it is around this
time that Ritchey started to see himself as Hale’s equal,
and not someone to be treated as just another underling.

At Yerkes, Ritchey’s main task, in addition to figuring the
60-inch mirror, was to design the telescope, mount and
dome to go with it. Hale was determined to build it in
Southern California, where the weather and seeing were
far better. In 1902, when the Carnegie Institution of
Washington was founded with an endowment of ten
million dollars to support pure science, Hale immediately
sent his ready proposal for the 6o-inch reflecting
telescope to their executive committee. Central to this
document, which Hale had sent to others in an attempt to
get funding, were three photographs taken by Ritchey on
his 24-inch reflector. For comparison he included
Ritchey’s images of the same nebulae taken with the giant
40-inch refractor, which were not nearly as good. He sent
images directly to Andrew Carnegie. Hale knew these
breathtaking photos—each a window on the Universe—
were the best way to sell his 6o-inch reflector. Wealthy
businessmen might not easily appreciate the telescope’s
ability to produce stellar spectra for astrophysics, but they
could instantly grasp the desire to see more of Ritchey’s
work. Today, astrophotography is still used to sell bigger
telescopes for science. Who would not want to see deeper
into space, to explore what is out there?

Ritchey’s photograph of M33, the Triangulum “Nebula” made over
three consecutive nights in August 1910. His notes: “8h 30m net
exposure, seeing 5-6. Exquisite plate, 26000 nebulous stars shown
in convolutions, 3200 superimposed stars shown.” Credit: Carnegie
Observatories.

Ritchey’s astrophotography and Hale’s persuasive words,
ultimately lead to Carnegie’s funding of a new observatory
on Mount Wilson. The first telescope installed on the
mountain was a Ritchey creation — the Snow Solar
Telescope. He would build four more for Hale, in addition
to an amazing array of optics and instruments to populate
the new astrophysical observatory. But of all the
telescopes Ritchey built, he did his best photography with
the 6o-inch. It was his creation. He designed it and
figured the large mirror to perfection. For the drafting, he
hired his father, James Ritchey, another perfectionist.

While Ritchey’s images are magnificent, they produced
little in terms of direct, scientific discovery. Nevertheless
they are revealing. One in particular is truly remarkable
for what it shows: his photograph of M33, the Triangulum
“Nebula” (see image above). Taken in 1910, 14 years before
Hubble announced his distance measurement to
Andromeda (the proof that such spirals are distant
galaxies like our own Milky Way), it clearly shows a
multitude of stars gathered along the spiral’s arms. Ritchey
himself described it as having some 26,000 “nebulous”
stars in the arms, with another 3,200 being in the
foreground. He noted similar concentrations of
“nebulous” stars in the arms of other spirals. But it is his
photograph of the nearby spiral M33 that most clearly
shows that the spirals are in fact separate stellar systems,
or galaxies as we now call them.
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In his obsessive quest to take better photographs, Ritchey
designed a new plate carrier for the 60-inch Telescope in
1910 (see page 2). It would allow him to make minute
adjustments in three axes to position a glass plate precisely
on two guide stars. He was experimenting with faster,
finer grain emulsions on the plates to record the incoming
photons and various ways to control the temperature
changes in the dome that would affect the mirror focus.
He was particularly bothered by the “coma” distortion
inherent to the telescope’s standard optical system which
used a parabolic primary mirror. Away from the center of
the photographic plate, stars would not appear as
symmetric points, but would be elongated into tiny
comet-shapes. His new plate carrier would use smaller
plates measuring 3.5 inches on a side, using only the coma-
free central portion of the field. His desire to eliminate
this problem soon led him and the French astronomer
Henri Chrétien (who was visiting Mount Wilson in 1910)
to jointly develop new optics based on a hyperbolic
primary. Ritchey-Chrétian optics are now used in most
large telescopes from the twin
Kecks in Hawaii to the biggest
telescopes now being built—a
lasting benefit of Ritchey’s
compulsion to make better images.

On July 19, 1917, Ritchey finally
turned his photography towards
actual scientific results, which
temporarily boosted his standing. In
a photograph of the spiral nebula
NGC 6946 he discovered a very
faint star that was not on previous
plates. It was a nova, like those in
our galaxy but far dimmer, proving
that the spiral had stars and was at a
great distance. He re-examined his
collection of spiral photographs and
found a total of 11 novae in a
handful of spiral nebulae. Heber
Curtis, an astronomer at Lick
Observatory realized the
significance of the novae
discoveries; they were solid
evidence that the spirals were
distant stellar systems like our own
Milky Way. Ritchey agreed with
Curtis’s conclusion. He continued
to use the 6o-inch for photography
until 1918, when he took his last image of the Andromeda
Nebula on February r1oth—undoubtedly looking for more
novae.

Despite years of growing tension between him and Hale
and other staff members, Ritchey had been kept on to
oversee the figuring of the 100-inch mirror—a task that

took six-and-a-half years. It is a monument to his
extraordinary perfectionism. The mirror was finally given
its silver coating on July 12, 1916. It was a perfect parabola
to within a few millionths of an inch. If its surface could
be enlarged to the size of the United States, the biggest
imperfection would be no higher than four inches.
Ritchey’s work on the secondary mirrors for the giant
telescope extended into 1917. Another reason for keeping
Ritchey was World War I; he had contributed greatly to
the scientific effort by organizing the Mount Wilson
Observatory shops to manufacture the optics for
binoculars, range finders, and periscopes. But he could not
hold his tongue. In late 1918, Ritchey reported to Hale’s
good friend, Charles Abbott, that the 10o-inch telescope
was likely to prove a total failure due to design flaws by
others. This was the final act of disloyalty, from a man who
had better ideas for building big telescopes. Hale was soon
working on his dismissal. Tragically, Ritchey never got a
chance to use the 1oo-inch for his astrophotography.

Ritchey stands with arms folded next to his father, their images reflected from
the newly finished 100-inch mirror. Resting in its box for transportation from
Carnegie’s optical shop in Pasadena to Mount Wilson, it took Ritchey six and a
halfyears to complete. Credit: Press Illustrating Service/Mentor Magazine

To remember Ritchey and his remarkable efforts to
photograph the Universe, Mount Wilson Observatory is
hanging enlargements his images in the 6o-inch dome
where he so patiently captured the light.

Special thanks to Dan Kohne on the
astrophotographs. & X
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Mount Wilson Observatory 2019 Special Events

SUNDAY AFTERNOON CONCERTS IN THE DOME - 37 season

May 5: Gypsy Jazz! Celebrating Django
Reinhardt & Stephane Grappelli.

June 2: Mozart & Britten Oboe quartets and
Beethoven String Trio.

July 7: Music by Danaé Vlasse, Todd Mason, and
more.

August 4: Schubert String Quintet in C Major.
Arrangement by Bill Reichenbach.

September 1: Bach Chaconne (arrangement for 2
cellos) /Barriére Sonata/and more.

October 6: Weber and Brahms Quintets for

Y
. . Photo: Irena Logr
Clarinet and strings. oto: Irena Logra

Cécilia Tsan, Artistic Director, Tickets $50 - 3 and 5 pm performances - reception in between

SATURDAY EVENING TALKS & TELESCOPES

Lectures start at 5:30 pm, followed by a May 18: The Search for Planet 9, Dr. Konstantin Batygin,
chance to look through one of our famous, Assistant Professor of Planetary Science, Caltech.

big telescopes until midnight - Tickets $25

June 15: The Search for Life, Dr. John Mulchaey,
Director of the Carnegie Observatories in Pasadena.

July 13: Moon Diver: Return to the Sea of Tranquility,
Dr. Laura Kerber, NASA's Jet Propulsion Laboratory.

August 17: Stellar Evolution & Origins of the Elements,
Timothy Thompson, Mount Wilson Institute Trustee.

A September 21: If We Can Go to the Moon . .., Dr. Laura
" Danley, Curator, Griffith Observatory.

\ | October 19: The Supermassive Black Hole at the Center of
{\ Our Galaxy, Dr. Andrea Ghez, UCLA

Photo: NASA " November 9: Europa Clipper Mission: Exploring a
S - " L Potentially Habitable World, Dr. Robert Pappalardo, NASA

n
x *

For more information on Concerts, Lectures, and Tours please visit mtwilson.edu
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MOUNT WILSON

OBSERVATORY

Mount Wilson Institute
P.O.Box 94146
Pasadena, CA 91109

1868~150th-2018

WELCOME, VISITORS!

Welcome hikers, bikers, star-gazers, visitors of all interests!
Starting March 30, the Observatory is open an hour later, from
10:00 a.m. to 5:00 p.m. daily, weather permitting. The Cosmic
Café at the Pavilion, offering fresh-made sandwiches and
Observatory memorabilia, will open Saturday, March 30,2019.

WALKING TOURS WITH A DOCENT

Two-hour weekend public tours of the Observatory will resume
Saturday March 30, at 11:30 a.m. & 1:00 p.m. Meet at the Cosmic
Café to buy a ticket or go online. Guests on these tours are
admitted to inside the historic 100-inch & 60-inch telescope
domes. Note that private tours are available all year long, weather
permitting (see below).

PRIVATE GROUP TOURS

Group daytime tours are available on any date. Advance notice and
reservations are required and a modest fee is charged. For more
information, please visit www.mtwilson.edu/private-group-tours

LOOK THROUGH THE TELESCOPES

Mount Wilson’s historic 60-inch telescope and 100-inch telescope
are available for public viewing of the night sky. For details, fees,
etc., on scheduling a viewing session, see www.mtwilson.edu.

PARKING AT THE OBSERVATORY

The U.S. Forest Service requires those parking within the Angeles
National Forest and the National Monument (including the
Observatory) to display a National 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. The
pass can be purchased at the mountain on weekends.

HOW TO GET TO MOUNT WILSON OBSERVATORY

From the 210 freeway, follow Angeles Crest Highway (State Highway 2
north) from La Cafiada 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. Visit the Cosmic Café at the Pavilion,
or walk in on the Observatory access road (far left side of parking lot)
about 1/4 mile to the Observatory area.

Angeles Clear
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