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Discovering the Largest Stars
By Emily Levesque

I

first visited Lowell
Observatory through
MIT’s Astronomy Field
Camp in January of
2004. I worked with
Sally Oey on regions of
HII
ionizations
in
galaxies, and quickly
came to enjoy the
observatory and the
surrounding area of
northern Arizona. I was
thrilled when I learned
that I had a chance to
return for the summer as
part of the National
Science Foundation’s
REU program, working
with Dr. Phil Massey on
Emily Levesque standing next to the RC
Spectrograph in the Cassegrain cage of refining the effective
the Cerro Tololo 4-meter telescope in temperature scale for
Galactic red supergiants.
November. Photo by Phil Massey
The summer began
with an observing run – my first – at Kitt Peak. Phil and I caught
a stroke of what could only have been my beginner’s luck and
observed for five perfectly clear nights. I liked observing right
away – eating breakfast at 3:00 p.m., getting into a work rhythm
every night, and going to bed around sunrise (actually, the hours
weren’t too different from the finals week I had just left behind at
MIT). It was a perfect way to begin the summer and get to know
Phil.
Back in Flagstaff I said a second hello to Lowell, and got to
meet my fellow summer students for the first time. During the
week I was loving every minute (well, most of the minutes) of my
work – Phil is a fabulous and encouraging advisor, and I loved
watching the project evolve as the summer progressed. On the
weekends I was exploring the surrounding area with the other
students, an ornery van, a new framepack, and a lot of Clif bars.
The combination of excellent research and the beauty of the

Southwest made for a peerlessly memorable summer.
The initial aim of our project was to redefine the
effective temperature scale of Galactic red supergiants, in
hopes that this would bring red supergiants into better
agreement with current evolutionary tracks for massive
stars. Previously, the tracks had failed to predict the place
of red supergiants on the HR diagram, but it was quite
possible that this was due to the questionable placement
of red supergiants on the diagram in the first place!
I spent the first few weeks of the summer reducing
the data from Kitt Peak and the prior observing runs for
the project. Once we had reduced red supergiant spectra,
I wrote an IDL program to compare them to new stellar
atmosphere models. These models, the first of their kind
to include a treatment of molecular opacities, included
detailed absorption lines corresponding to the effective
temperature and surface gravity. By directly correlating
effective temperature to absorption line depth (which in
turn governs a star’s spectral class), we were able to create
a new, slightly warmer, and far more precise effective
temperature scale than had previously been available. As
the summer drew to a close, I was thrilled to have a shiny
new temperature scale and, as a result, a more agreeable
place for red supergiants on the HR diagram and the
evolutionary tracks.
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last-minute advice and encouragement. Assurances aside, I still
Far too soon I was back in humid Boston to begin my
felt extremely nervous as I waited for Monday morning, the day
junior year at MIT, scribbling out problem sets and writing lab
the poster went up and the press release went out.
reports. Fortunately, I was still working with the red
The early morning was spent quietly waiting by my poster,
supergiants. Phil and I were preparing a paper for submission to
talking to the occasional visitor, and snagging free highlighters
the Astrophysical Journal, which I would be first author on (a
and keychains from corporate booths. As the day progressed, a
few weeks of work on that, and lab reports were chump
slowly increasing stream of reporters and interested
change!) We would be presenting our new and improved
astronomers started coming by the poster. The Lowell cell
temperature scale and its implications, and discussing our plans
phone started ringing. Visitors to the poster were starting to
to extend this study to red supergiants in the lower-metallicity
remark “Oh, the largest stars project!” At around 2:00 p.m., the
Magellanic Clouds.
presenter next to me hurried back from lunch, telling me that he
Somewhere in the midst of our paper revisions, Dr. Andre
had just seen the story on the CNN ticker! Steele was coming
Maeder, one of our co-authors, brought an unusual-looking
by regularly with updates and encouragement, and I had talked
number in our tables to our attention in a short email. One of our
to reporters from Astronomy magazine, Sky & Telescope, and
stellar radii was absolutely gigantic, unarguably the largest star
Science. By late afternoon Steele informed me that the story
ever found. After many double-checks and recalculations, even
was hitting publications in Australia and India, and the next
our most conservative calculations yielded thrillingly large
morning he showed me articles in the New York Times and USA
stars. The three largest stars in our list (KY Cygni, V354
Today (a few days later,
Cephei, and KW Sagitari)
I achieved the ultimate
all had radii of around
MIT nerd honor when
1,500 solar masses,
the
article
hit
making them the largest
slashdot.com).
stars currently known.
After the meeting,
In the midst of all
I got a few emails and
this revising and refining,
calls about the article,
I met up with Phil again
but things soon quieted
and traveled to Chile for
down. The spring
my second observing run,
semester has begun,
looking at Magellanic
and
I’ve
started
Cloud red supergiants
working with Phil on
with the Cerro Tololo 4the Magellanic Cloud
meter. It was my first trip
data, but the largest
to
the
southern
stars
have
stuck
hemisphere, and I spent
around.
some time each night
A few weeks ago I
gawking at the Galactic
received an email from
Center, the Magellanic
Clouds, and an upside- The first afternoon on Cerro Tololo was cloudy, but it cleared off for five fine nights of a fourth-grade girl who
chosen
red
down Orion. I also got a observing. This view is from the 4-meter telescope, and shows the 1.5-meter (left), the 0.9- had
supergiants as the topic
chance to meet Knut meter (center), and the 0.4-meter telescope (right). Photo by Phil Massey
for her class science
Olsen, a co-author on the
project. Her email marked a personal high point for me. Like
paper and an enormous contributor to both the Galactic and
many astronomers, I became fascinated by the sky at a very
Magellanic Cloud data. It was a wonderful trip, a good
young age, partly by learning about discoveries like this one.
observing run, and a great chance to get caught up with Phil!
The notion that this work might get kids interested in astronomy
We discussed, among other things, this largest stars result, and
is truly amazing, and the sort of thing I always hoped would
how to proceed with the story. I was headed to the AAS meeting
eventually happen in my astronomical career. I have no idea
in January, and my research poster would include a segment on
how I got lucky enough to see it happen so early! What I do
the discovery. We would also be submitting a press release.
know is that I have Phil Massey, Lowell Observatory, and an
Upon returning from Chile, Phil and I worked with Steele
unforgettable summer experience to thank for it. It was a
Wotkyns, Lowell’s public relations manager, on a press release,
wonderful introduction to this crazy field I chose only a few
making a few final tweaks to the story along the way. It was my
years ago, and solidified the fact that I am hopelessly hooked on
dad who, after hearing about the results and Googling big stars,
astronomy, and will be for many years to come.
pointed out that we had two contenders (mu Cephei and VV
Cephei) to consider when making our “largest stars” claim. As
January drew closer, Steele passed on the news that ours was the
featured press release of the meeting.
The AAS meeting was my first introduction to the wider
world of astronomy. I met up with Steele, who gave me some
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subsequently discovered by Mariner 2, the first spacecraft to
visit another planet (Venus).
However, spectroscopic measurements of stellar rotation
contain an inherent ambiguity (related to the unknown angle of
the star’s rotation axis) that makes the dependences of rotation
(on whatever relevant stellar properties) difficult to establish
By Sydney Barnes
precisely. But an unambiguous measurement of a Sun-like
star’s rotation rate can be made another way. Although stars
Stars are widely believed to be giant light bulbs in the sky,
are too distant to resolve starspots traversing their disks as
steadily illuminating the universe after the glow of the big bang
Galileo did, we can measure the dimunition and increase of
faded and ending the “dark ages” that followed soon after.
light caused by a starspot’s repeated appearance and
While this light output is their most obvious property, the static
disappearance. The period between successive peaks or
impression created by a steady light bulb is erroneous. Starlight
troughs is the rotation period of the star. This technique, with
flickers for various reasons, and, in general, processes
photoelectric photometers as the measuring devices, has been
occurring within stars are dynamic, as solar activity and storms
used since the 80s to derive stellar rotation periods, with a
occasionally remind us. Much of this dynamical behavior is
view towards elucidating the underlying dependences of
rooted in the fact that stars, even non-exotic ones, are also giant
rotation. In fact, the
magnets.
p i o n e e r i n g
The details of how
measurement of the
this magnetism is
dependence of rotation
created are presently
on stellar mass, as
unknown
because
traced by the Hyades
magnetism is difficult
and
Coma
open
to measure – even on
clusters, was made at
the Sun, far less other
Lowell in 1987 by a
stars – but it is widely
team
including
believed that this
Richard Radick and
magnetism originates in
Lowell astronomers
stellar rotation. This is
Wes Lockwood and
an easier quantity to
Brian Skiff (see the
measure,
and
Fall 2004 Lowell
furthermore, provides a
Observer). The origin
good
entree
into
of this dependence is
understanding
the
still being debated.
dynamical properties of
In the 90s, CCDs
stars.
began to take over the
I
have
been
played
by
role
working on stellar
photoelectric
rotation for about a
and
decade, but this area of Fig. 1. Rotation periods for a series of age-ranked open clusters, and the Mt. Wilson stars, photometers,
study has roots that go divided into two groups, young and old. Ages are given in millions (Myr) or billions of years larger numbers of
periods
all the way back to (Gyr). Notice how the C-sequence (dashed lines) and g stars (between the lines) change into rotation
available,
Galileo
and
his I-sequence stars (solid lines) over time. Note also the shape similarity of all the I sequences. became
sampling an agecontemporaries, who (Source: Astrophys. J. 2003, 586, 464).
ranked series of star
figured
out,
by
clusters. I have contributed to this effort, and continue to do so,
following sunspots, that the Sun spins once in about 26 days. In
using telescopes at Lowell, in Tucson, and at Cerro Tololo in
fact, this discovery got Galileo into considerable trouble....
Chile. This data initially increased our confusion because it
How about other stars? Are they similar? Do their rotation rates
revealed a group of stars, then called the ultra-fast rotators, that
change, with age or other stellar properties? What are the
clearly violated the mass dependence of rotation in the
patterns of rotation? Are there any at all, or is a star’s rotation
Hyades. A number of complex phenomena were proposed to
rate a random outcome of the process of star formation?
explain these observations, many of them implicating
Spectroscopic work in the 60s and 70s suggested that
processes in newly-born stars, especially an early interaction
stars, like people, slow down with age, even offering a specific
between a star and the circumstellar disk in which its planets
form for the spindown (e.g. Andy Skumanich in 1972), and
originate. I too tried to calculate these interactions and fit them
theoretical work linked this slowdown with the magnetized
to the observations. In retrospect, these calculations were
winds blowing off stars. The existence of such a wind for the
philosophically unsatisfactory because new observations
Sun, now called the Solar Wind, was previously predicted by
required additional parameters increasing in number and
Eugene Parker using a dynamical model of his devising, and

What Can We Learn by
Studying How Stars Spin?

The
Lowell
complexity, reminiscent of the epicycles of Ptolemy (as a way
of explaining the observed orbits of the planets, Ptolemy
proposed a complicated superposition of cycles and epicycles.
This description was demolished by the simplifications of
Copernicus and Kepler).
In 2001, after completing a study of the rotation rates of
the host stars of extra-solar planets, I was forced to conclude
that these explanations were flawed. The Mt. Wilson stars, a
group of nearby field stars intensively studied by Olin Wilson
and others since the 60s, appeared to spin down purely
Skumanich-style, contradicting the predictions of fancy stellar
models, and furthermore their mass dependence was exactly
the same as that measured in the Hyades. I found that the
(younger) Hyades rotation data could be transformed into the
(older) Mt. Wilson data merely by dialing up the age according
to the simple prescription suggested by Skumanich in 1972.
Furthermore, dialing down the age would also explain the
slowly rotating stars in all younger open clusters, which could
now be recognized as lying on a sequence, I, parallel to that in
the Hyades, and suggested by the solid lines in figure 1. The
shape of the solid lines can be shown to be related simply to
the moment of inertia (the preferred measure of a body’s
resistance to rotational forces) of the entire star. This suggests,
counter-intuitively, that this group of stars are all spinning like
solid bodies, e.g. hard-boiled eggs.
What about the remaining stars in the young open
clusters? Curiously, there seems to be another sequence, C, of
very fast-spinning stars in these clusters, and a few stars in the
gap, g, between the two sequences. This second sequence can
be shown to spin down exponentially, and its shape related
only to the outer convection zones of stars (the convection
zone is that part of the star – the outer three-tenths in the Sun’s
case – that is boiling vigorously). These stars behave like softboiled eggs, where the yolk is detached from the surrounding
albumen, the only part attached to the outer magnetic wind,
and hence slowing down. The steadily changing fractions of C,
g, & I stars tell us that stars slowly change from C- through gto I-type. Our star, the Sun, is of I type now, but probably went
through the C-g-I transitions in its infancy.
These data suggest to me that magnetism is the root
cause of this curious behavior. Initially, stars are of C type,
with a convective (C) or “distributed small-scale dynamo” that
cannot couple a star’s outer layers to its core, and only weakly
to its wind. Over time, an interface (I) dynamo develops at the
shear layer between the inner zones. This dynamo generates a
very strong large-scale field that couples the entire star and
drives it from the C rotational sequence through the gap, g,
onto the I sequence. X-ray data, which probe stellar magnetic
fields, seem to support this magnetic interpretation so far, but
it is clear that the real work of elucidating, clarifying, and
testing this scenario remains to be done. I hope to do some of
this work in the coming years.
Finally, I would like to touch on one application of these
results, to the problem of deriving ages for stars. For the past
several decades, the light output of a star, or preferably a group
of stars, has been used to measure the star’s age via the
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Fig. 2. Demonstrates that stars change from C/g type (dashed lines) to I
type (solid line) as star clusters age. By the age of the Young Mt. Wilson
stars (roughly 800 Myr), all the C/g stars have changed into I-type stars.
(Source: Astrophys. J. 2003, 586, 464).

“isochrone” technique. However, a star’s light output is almost
constant over the majority of its lifetime, making this
procedure akin to using gray hair as a measure of a person’s
age. It does not work well for young stars, or even middle-aged
stars like the Sun. We need an indicator that changes earlier
(e.g. children’s heights), and preferably steadily. Some other
stellar age indicators are available (e.g. chromospheric
emission), but they are weak, and often unsteady. The results
discussed in the foregoing paragraphs suggest that rotation,
which can be measured precisely, and is now known to change
predictably, can be used to derive ages for young to middleaged stars, where the isochrone technique fails us.
Furthermore, this technique is apparently applicable to
individual field stars that are no longer in identifiable clusters,
examples being all the host stars of extra-solar planets. We are
actively developing and testing these techniques at Lowell, and
hope to tell you more in the future.
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2004 Employee of the
Year: Will Grundy
By Steele Wotkyns
Lowell Observatory Associate Astronomer Will
Grundy says he was pretty much always interested in
astronomy. While his interest didn’t originate from any
single event, he remembers reading a National
Geographic story on the Voyager 1 mission, tuning in
to news coverage of NASA’s Viking landings on Mars,
and remembers his dad suggesting he pay close attention during the Apollo lunar
landings.
Will Grundy attended graduate school at the University of Arizona, where his
fascination with Pluto and other icy bodies in the outer solar system took shape. Today,
he is pursuing studies of this region, making use of Hubble Space Telescope and groundbased observations, as well as conducting low temperature laboratory studies of outer
solar system materials.
He first came to the Observatory in 1997 with funding from a Hubble Space
Telescope Postdoctoral Fellowship. This three-year program allowed him to pursue any
research he wanted. During the Hubble Fellowship, he said he “dabbled in all kinds of
stuff,” including investigations of Kuiper Belt Objects, icy satellite work, and
investigations of Pluto. Last spring, Grundy was awarded two years of funding plus
telescope time using the Spitzer Space Telescope.
While never an easy choice for the Observatory, it was for Grundy’s combination
of accomplishments he was awarded employee of the year.
Will Grundy takes a very realistic approach to his work. And, at the same time he
is enthusiastic – an enthusiasm he combines with an uncanny ability to explain complex
chemistry and other science processes unfolding in space. “It’s very rare to discover
something that’s brand spanking new,” Grundy admitted. “A lot of what I’m doing is
really incremental stuff.” However, a few years ago, Grundy experienced a “eureka”
moment with co-investigator Leslie Young of the Southwest Research Institute. In 2002,
they discovered that Ariel, a moon of planet Uranus, had carbon dioxide ice on its
surface. “It was almost an accident,” said Grundy. The research program also included
Neptune’s satellite, Triton, known to have carbon dioxide ice. The team’s observations
and data for Triton showed the distinctive signature of carbon dioxide bands. When
similar carbon dioxide bands appeared in the Ariel data, Grundy thought there must have
been a mistake, a mix-up of the data sets. Once it was clear from the data reduction that
Ariel also had the carbon dioxide bands, they knew that they had the first new species to
be discovered on a Uranian satellite in more than 20 years, and the first detection of this
type, or species of ice, in the Uranian system. (See Lowell Observer, Issue #58, Spring
2003).
“Will Grundy is a remarkably talented and versatile young planetary astronomer.
“Not only does he use ground-based and space telescopes in pursuit of his research, but
he is equally comfortable in the laboratory determining the spectral and other
characteristics of various candidate ices that might be present in the outer solar system,”
said Bob Millis, Lowell Observatory Director.
That significant expertise in the lab took him from graduate school at the University
of Arizona in Tucson, all the way to the Universite Joseph Fourier in Grenoble, France.
Because the lab in Grenoble was well equipped and specifically set up to measure optical
constants for water ice, methane ice, and nitrogen ice in a program established and
headed by Bernard Schmitt – Grundy says he talked his way into making those
measurements and then doing a postdoc with Schmitt after graduate school. So Grundy’s
lab work in the infrared provides a solid foundation and a rounding out of expertise for
his investigations.
In addition to his research work, for the last five years, Grundy has participated in

Observer
About

The Lowell Observer
Friends of Lowell Observatory
receive the newsletter as a benefit
of membership.
Memberships start at $35.
For information, questions,
comments on membership or
address changes, please
contact Jacqita Bailey at
(928) 774-3358, ext. 211 or email her at jbailey@lowell.edu.
For information on public tours
call (928) 774-2096.
The Lowell Observer
is published quarterly by:
Lowell Observatory
1400 West Mars Hill Road
Flagstaff, AZ 86001-4499
Internet address:
http://www.lowell.edu/
For comments about the
newsletter, contact Cynthia
at kanners@ameritech.net.
Contents copyrighted
by Lowell Observatory
ISSN 1054-0059.

Robert Millis
Director, Lowell Observatory
Cynthia Webster Kanner
Editor, The Lowell Observer

the Navajo-Hopi Astronomy Outreach
Program started by colleagues Deidre
Hunter and Amanda Bosh. This means he
frequently travels a few hours east of
Flagstaff to a small middle school in Ft.
Defiance, Arizona to help engage students
in science. “It’s a nice break to get out to
see an energetic bunch of sixth graders,”
Grundy said.
He also described his plan to one
day participate in a NASA mission to
Pluto. At the beginning of graduate
school, he determined that, “I would
make myself good at specific things that
they (NASA) would inevitably need for a
Pluto mission.” Now, Grundy is part of
the team that is designing a mission to
Pluto that could see results by 2015, a
date that will be a historic moment for
everyone.
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N EWS & A NNOUNCEMENTS
Another Milestone
Towards the DCT
During the week of February 21, another major step
towards realization of the Discovery Channel Telescope
took place at the Corning plant near Canton, New York.
A number of Lowell staff members and four members
of the Observatory’s Advisory Board traveled across the
country to witness the sag firing of the mirror blank for
the DCT in progress. What a thrill it was to peer through
the viewing port of the giant furnace and see the 14-foot
diameter red hot mirror blank slowly rotating under a
crown of hissing gas-fired jets. On the day following the
visit, the temperature reached the level required for the
blank to gently sag to conform to the shape of the
convex mold on which it was resting, thereby giving the
blank the approximate curvature needed for the finished
mirror. After several days of annealing, during which
the temperature slowly drops, the blank will be
removed from the furnace and the final phases of
fabricating the blank will be commenced. Completion
of the blank is expected by late summer of this year.

Lowell Advisory Board and staff (from left to right) visit Corning in Canton, New York
during the DCT mirror firing process: Tom Bida, John Giovale, Byron Smith, David
Henley, Mark Van Baalen, Bob Millis, Ted Dunham, and Bob Furlong.
Photo courtesy of Paul Sutton, Corning, Inc.

Asteroid Named for Lowell Astronomer Otto Franz

Ted Bowell (at right) and Larry Wasserman (at left) present Otto Franz with a
certificate to recognize the naming of Asteroid 107090 Ottofranz.
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Promotions at Lowell
Since the last issue of the Lowell Observer, four Observatory staff
members have seen significant increases in their levels of
responsibility. For example, Associate Director Jeff Hall’s sphere
of responsibility has been expanded to include the Observatory’s
development activities as well as education. Kevin Schindler has
been appointed to the position of Outreach Manager and will be
responsible for day-to-day management of our Public Program.
Rusty Tweed is now the Development Manager and has assumed
many of the duties formerly discharged by Cliff Ochser, who
recently resigned from his position at Lowell. Finally, Tom Bida is
now the Project Scientist for the Discovery Channel Telescope.
Tom currently plays a key role on the Observatory’s technical staff
and will be transitioning to his new duties over the next several
weeks. Congratulations are in order for all four of these talented
and dedicated members of the Lowell team.
Bob Millis

Tom Bida, new Project Scientist for the Discovery Channel
Telescope, enjoying a cloudy day in the mountains of Flagstaff.

Kevin Schindler, Outreach Manager for
Public Programs, in action at the Steele
Visitor Center on the eve of the Pluto
discovery anniversary celebration.
Jeff Hall, Associate Director, busy at his
desk where he is astronomer, educator, and
now supervisor of development activities.
Part of several major upgrades in visitor
facilities and exhibits at Lowell
Observatory this spring, Development
Manager Rusty Tweed installs an entire
wall of new exhibits in the Steele Visitor
Center. Titled “Discover the Solar
System,” these exhibits were funded by a
generous grant from Wells Fargo Bank.
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Public Programs continued

Planet Pluto’s 75th
Birthday Party a Success
By Steele Wotkyns
Even with an illtimed pouring rain
on Mars Hill, the
75th anniversary of
Clyde Tombaugh’s
discovery of Pluto
on February 18th
was a fun and
informative event
for
about
125
visitors.
Arizona
Governor
Janet
Napolitano sent her
representative,
Harriet Young, who
Arizona Governor Janet Napolitano’s presented a special
to
representative, Harriet Young, reads a special proclamation
proclamation commemorating the 75th Lowell’s Director
anniversary of planet Pluto’s discovery at Bob Millis saluting,
Lowell Observatory. Director Bob Millis “ L o w e l l
accepted the proclamation on behalf of the Observatory’s Pluto
Observatory.
Celebration.”
A
local film crew under the direction of Geoffrey Haines-Stiles of
Passport to Knowledge and NASA New Horizons television
captured interviews, presentations, and a special Cosmic Cart
demonstration on Pluto for a NASA television special. Winners of
the essay contest for Flagstaff middle schools were recognized.
The essay contest had the theme: “Why Should We Send a
Spacecraft to Pluto?” The contest’s grand prize winner was
Amelie Kurmes of Mount Elden Middle School. She won a 6-inch
Starhopper, a very nice telescope donated by Celestron. Other
contestants won gift subscriptions to Astronomy magazine.
Lowell’s Kevin Schindler presented a special program
commemorating the 75th anniversary of the ninth planet’s
discovery, a historic find made back on the same date in 1930 and
announced less than a month later on March 13, 1930. Media
coverage of this year’s anniversary and the much-anticipated
upcoming New Horizons mission to Pluto and the Kuiper Belt was
significant. An Associated Press feature story ran in newspapers
and on the Internet across the country and around the world. The
Observatory was pleased to see additional and extensive television
and radio coverage. “The discovery of Pluto put Lowell
Observatory and Flagstaff on the map,” said Trustee Bill Putnam.
The staff is pleased to report that the 75th anniversary of this
amazing discovery appears to have done so again.

Approximately 120 visitors, students, and Friends of Lowell participated
in a special evening program at the Observatory and helped celebrate
planet Pluto’s 75th birthday.

New Development Manager, Rusty Tweed, with
Amelie Kurmes of Mount Elden Middle School
who was awarded a Celestron telescope for
winning the Pluto Anniversary Essay contest. The
contest was part of the 75th anniversary
celebration program at the Observatory on
February 18, 2005
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A dry climate, high elevation, protection from strong winds, and
ease of access were primary reasons for exploring Arizona.
Douglass’s job was to survey several areas in the territory and
By Kevin Schindler
choose the best site. The expedition, which Douglass carried out
in March and April, is remembered mostly for its results, which
The 1894 Lowell Expedition was a seminal event for the
are chronicled in the exhibit. However, the details of the
Observatory. Carried out by Andrew Douglass in territorial
expedition offer insight into the attitudes of nineteenth century
Arizona, this excursion resulted in the decision to establish
Arizonans and the difficulties of traveling in such an
Flagstaff as the site for Percival Lowell’s observatory. As with
undeveloped territory.
the recent site testing survey for the Discovery Channel
For instance, while traveling via stagecoach between
Telescope, the goal of the expedition centered on testing
Fairbanks, Arizona and Tucson, Douglass noted the supply of
atmospheric, seeing, and other conditions in order to find an
rifles that were carried on the stage. It turned out that the
ideal site for telescopic observing.
notorious Apache Kid was on the loose, and travel in this part of
This important chapter of Lowell history is the theme of a
the territory was hazardous.
new historical exhibit in the Rotunda Library. With financial
Another part of the trip took Douglass from Phoenix to
support
from
the Arizona
Prescott. Since no train
Humanities Council, the exhibit
line directly connected the
opened on March 13 – the 150th
two cities, Douglass had to
anniversary of Percival Lowell’s
travel along a rough route
birth and the 75th anniversary of the
up the Black Canyon Road
announcement of Pluto’s discovery.
via stagecoach. However,
The exhibit features three
the stage driver refused to
display cases – built by Lowell
take the oversized, heavy,
staffers Jerry McGlothlin and Steve
coffin-shaped
boxes
Lauman – surrounding the 6-inch
holding the telescope and
Clark telescope Douglass used on
tripod. While Douglass
the expedition.
The displays
was suffering through an
exhibit three important themes for
uncomfortable ride that
the expedition – the telescope, the
wound through hills and
details of the expedition, and the
valleys and stopped in
founding of the Observatory and its
mining towns, the boxes
impact on the development of
traveled on a circuitous
Flagstaff as a science community.
train route to Prescott.
The 6-inch telescope weighs
They went from Tucson to
approximately 30 pounds, and in Local residents with the 6-inch telescope in Tombstone. March, 1894. El
Paso,
north
to
University of Arizona Special Collections.
March 2005, after serving as a
Albuquerque, west to Ash
finder scope on the Clark 24-inch for nearly a century, was
Fork, and finally south to Prescott.
reunited with its original tripod and mount. Ralph Nye, whose
In all, Douglass tested 14 sites in Tombstone, Tucson,
hobby away from work is rebuilding telescopes, has begun a
Tempe, Prescott, and Flagstaff. In Flagstaff, he visited four sites
beautiful restoration of the parts. Future grant money and
– the mesa just west of town that overlooked the Arizona Lumber
donations will go towards completing the restoration.
and Timber Company (Site 11), a hill near A1 Ranch lying six
miles northwest of town (Site 12), Elden “Mesa” (Site 13), and
The First Lowell Observatory Telescope
Wing Mountain (Site 14). Site 11 was chosen, but Lowell’s new
While the 24-inch telescope certainly has an important history,
observatory was set up one half mile to the north, where the
the 6-inch has its own legacy. Perhaps most significantly, it is
hillside was not as steep and thus more conducive to building a
the first Lowell Observatory telescope. Soon after the 6-inch
road.
telescope was built in 1892, Percival Lowell used it to observe
Though Lowell and Douglass may not have known it at the
Saturn and likely other objects during his final trip to Japan.
time, the establishment of the Observatory and subsequent
Lowell then sent it with Douglass to Arizona in the spring of
discoveries there changed the future of astronomy. Furthermore,
1894 for the site testing expedition and resultant founding of
the 1894 founding of Lowell Observatory – the first permanent
the Observatory. It was later used for additional site testing
scientific institution in Flagstaff – established Flagstaff as a
surveys, then mounted onto the 24-inch as a finder, its history
center for scientific research and helped lay the groundwork for
largely forgotten. One hundred and eleven years after its arrival
the founding of other scientific institutions, such as the Museum
in Arizona, the telescope is now displayed in the Rotunda for all
of Northern Arizona (1928), the U.S. Naval Observatory’s
visitors to see.
Flagstaff Station (1955), the U.S. Geological Survey’s
The Expedition
Astrogeology Branch (1963), and others.

The 1894 Expedition
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MIT Field Camp
By Marissa Vogt
For three weeks in January, seven MIT undergraduates,
along with our professor, Jim Elliot, his wife Elaine, and
graduate student TA Julie Kane, had the opportunity to stay
at Lowell Observatory and learn what it’s really like to be an
astronomer as part of MIT’s annual Astronomy Field Camp.
Field Camp was first held in 1984, and pairs MIT students
with Lowell astronomers to work on a project for three
weeks. It coincides with MIT’s Independent Activities
Period, which is traditionally a time for students to do
research, take fun classes, or just relax.
This year’s field camp began with several very snowy
days, which resulted in a power loss at the chalet, but also
resulted in a beautiful view of snow-covered Flagstaff from
Mars Hill. Luckily, several of the Lowell astronomers
opened their homes to us and gave us a place to stay while
the power was out in the chalet.
Despite the slow start to Field Camp, the following
weeks were quite productive. The weather cooperated (more
or less), and almost all of us were able to observe for a night
or two. We spent our days working on our projects (or

Observer
sleeping, if we had been observing the night before) and in the
evening we cooked dinner and ate together in the apartment in
the Slipher Building. Weekend adventures included a trip to
Sedona, many visits to the laundromat, and a practice hike at
the Grand Canyon to condition us for the camping trip we
planned for our final weekend in Arizona.
Our last Friday at Lowell included a colloquium at which
we presented the results of our three weeks of work. The
projects were: “Observations of the Opposition Surge of
Saturn’s Moons” by Tucker Jones and Sam Cole (advisors:
Steve Levine and Bob Zavala); “Saturn’s Opposition:
Observing the Satellites using Polarimetry and IR” by Jessie
Thompson (advisor: Amanda Bosh); “Looking for Binaries in
the R136 Cluster” by Yelena Tsitkin (advisor: Phil Massey);
“Detection Efficiency of the Deep Ecliptic Survey” by Marissa
Vogt (advisors: Marc Buie, Larry Wasserman, and Bob Millis);
“Young Orion Binaries and the Infrared Advantage” by Kelly
Kilts (advisor: Lisa Prato); and “Analysis and Improvement of
the Detection of NEOs” by Libby Harper-Clark (advisors: Ted
Bowell and Bruce Koehn).
Many thanks go to all of the staff at Lowell Observatory
for their kindness and hospitality, and especially to the project
advisors for their patience and support. You all helped make
Astronomy Field Camp 2005 a memorable experience!

From
left
to
right:
Steve
Levine
(a
field
camp
advisor),
Yelena
Tsitkin,
Sam
Cole,
Jessie
Thompson,
Marissa
Vogt,
Kelly
Kilts,
Libby
Harper-Clark
and
Tucker Jones with Bob Zavala (a field camp advisor) in the front. Photo by Julie Kane.

