LOWELL

THE
Spring 2004

Obser ver
Issue 62

The quarterly newsletter of Lowell Observatory.

Distant Comet Found by
LONEOS
By Brian Skiff
In the six years of the LONEOS project, we have been
credited with 25 comet discoveries. Thus we are accustomed
to picking them up a few times each year. We’ve gotten so we
don’t bother calling the news media any more unless there is
something noteworthy about them. In 2003, however, only
two comets were found, and these indeed were identified as
comets only months after first being reported. Their motion
and appearance at the time of discovery were completely
asteroidal, and in both cases the coma (fuzz around the comet
nucleus) and tail required quite large telescopes to detect.
Our latest find, presently dubbed P/2004 A1, is the first new
LONEOS comet in about 18 months that was recognized as
such on the night of discovery. The previous one was another
of mine, C/2002 S1 (Skiff) from September 2002. As might be
surmised from the designation, the new one was the first
comet found in the year 2004. The letter ‘A’ signifies the halfmonth of the year in which the object was found (thus ‘B’
would indicate the second half of January, and so on); the
number following is simply a serial number to allow for
multiple comets in any two-week period. The prefix letters
‘P’ or ‘C’ differentiate comets with short periods (some
decades or less) or with extremely long (much longer,
essentially infinite) periods.

Highlights
Distant Comet Found by LONEOS
A Smorgasbord of Comets
Friends of Lowell Help Start Exhibit Hall Redesign
Annual Lowell Star Party Set for June 17-20

Image by Dick Miller (Georgia State University), taken with the
Lowell Observatory Perkins telescope and PRISM CCD camera
(see issue 61). Comet is at center. Three-minute exposure
through an R (red) filter.

A Two-Telescope Discovery
The discovery was somewhat unusual in that I didn’t
recognize it directly on the LONEOS images as cometary.
Instead, the software picked up a fairly faint, slow-moving
asteroid. Sometimes such asteroids belong to the Trojan
family, travelling in the orbit of Jupiter, but roughly 60
degrees ahead of or behind the giant planet. This one,
however, was located fairly close to Jupiter in the sky, and the
motion was even slower than a Trojan, suggesting a distance
between Jupiter and Saturn.
As part of our image-analysis at the telescope, we can
compute a series of possible orbits for an asteroid by making
some assumptions about the object’s location and distance
from Earth. Though far from foolproof, these putative tracks,
called Vaisala orbits, usually allow us to distinguish what type
of asteroid we are dealing with, such as whether it is most
likely an ordinary main-belt asteroid or one whose orbit
passes close to Earth.
There is quite a lot of uncertainty in the Vaisala orbits in
many cases, and some interpretation is necessary. Over the
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years for many hundreds of objects with “interesting” motion,
both known and unknown, I have compared the orbits from the
Vaisala program with the actual orbits computed from long
series of observations. This experience has given me a
qualitative feel for how the Vaisala solutions behave for
different types of asteroids and comets in different parts of the
sky.
Our slow-mover was near opposition, the point directly
opposite the Sun in the sky. This meant that the motion should
result mostly from Earth orbiting the Sun much faster than the
object itself, and by implication, that the object was rather
distant, somewhat beyond Jupiter. Another less likely
possibility was that it was actually quite close to us and
tracking Earth, only seeming to move slowly across the sky.
The Vaisala solutions for the new object indicated only
rather large (i.e. distant) and high-eccentricity (very elongated)
orbits were likely. Could this be a Centaur-type asteroid
orbiting out beyond Saturn? Or perhaps it is a comet with a
coma too small to be resolved on the small-scale LONEOS
images? Close to opposition the Vaisala routine is at its most
diagnostic, so I was fairly sure it was right in suggesting
cometary orbits. I reviewed the images several times to see if
I could even imagine any fuzz...nope.
The Minor Planet Center (MPC), Cambridge
Massachusetts, serves as the worldwide clearinghouse for all
asteroid and comet observations. Among their services is a
Web utility that allows one to check whether a known asteroid
or comet is in their database at a particular time and skylocation. This turned up blank, so I could at least be fairly sure
this was a new object.
Thus about 1 a.m. local time I sent a report via e-mail to the
Minor Planet Center, noting the unusual motion. To help
decide on the comet hunch I needed a picture taken with a
bigger telescope. Well, we’ve got two of them about a hundred
meters from the LONEOS camera! I then called Dick Miller,
visiting from Georgia State University. He was observing
active galaxies at the Perkins 1.8-meter telescope with the new
PRISM wide-field CCD camera (see Lowell Observer Issue
61). I asked Dick to take an image at the position of the object
when he had the opportunity and about 30 minutes later he
was able to do this. I went over to the 1.8-meter dome to
examine the image. Having sent observers at the 1.8-meter
and 1.1-meter telescopes on several wild goose chases in the
past based on similar suspicions, I was pleasantly surprised to
see that the object was indeed a tiny comet. Dick and I took a
second picture to confirm the motion of the comet, and I then
returned to the LONEOS dome to report the new details to the
MPC and continue working on the regular survey.
The Follow-Up Chase
Tim Spahr at the Minor Planet Center was at the office very
early in the morning and, within an hour of my sending the
description of the comet, posted the object on their NEO (Near
Earth Objects) confirmation page. This Web service provides
other astronomers with “instant” notification of new
discoveries of comets and near-Earth asteroids so that followup observations can be obtained as soon as possible. Before
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dawn arrived on the West Coast, Jim Young, observing from
JPL’s (Jet Propulsion Laboratory) Table Mountain in southern
California, obtained additional confirmation and positions for
the comet. The next observer to get new positions for orbit
computation was amateur Peter Birtwhistle in England, who
picked it up again about nine hours later as night proceeded
around Earth.
These observations allowed the Minor Planet Center to
check their archive of reported positions, which yielded
prediscovery data over the month prior made by Spacewatch
and by the Catalina Sky Survey, both located in Tucson.
Neither survey recognized the unusual motion – and neither
had the Minor Planet Center, since the two nights had not been
linked, which would have immediately shown the unusual
motion. The one-month arc then allowed a fairly accurate orbit
to be determined, and the results were duly published during
the day following the discovery.
The first of these, the IAU Circular (http://cfawww.harvard.edu/iauc/08200/08267.html,)
is
the
announcement-of-record,
recounting
the
discovery
circumstances and basic information on the orbit. The second
‘Minor
Planet
Electronic
Circular’
(http://cfawww.harvard.edu/mpec/K04/K04A51.html,) shows all the
data going into the orbit, observer details, and a finding
ephemeris to facilitate further observations.
The comet has continued to be observed, not only with
new data but also additional archive observations extending
back to October 2003 from numerous amateur and professional
observatories worldwide. LONEOS has picked up the comet
on at least two additional nights as well. Ongoing revisions to
the orbit can be found at the MPC Web site: http://cfawww.harvard.edu/iau/Ephemerides/Comets/2004A1.html.
An Active Centaur?
The comet turns out to be in a fairly unusual orbit with a period
of 22.2 years. One could put this in the class of ‘Centaurs,’
which are asteroid-like objects in orbits near those of Saturn or
Uranus. These are thought to be ex-Kuiper Belt objects in the
process of being perturbed into the inner solar system by
gravitational encounters with the outer planets. The first of
these discovered, (2060) Chiron, was found to have cometary
fuzz during the years it was closest to the Sun. (The crucial
observation of comet gasses, not incidentally, was done by
Bobby Bus using the Lowell Perkins telescope.) At its closest
approach to the Sun, which will occur in late August 2004,
P/2004 A1 will be just 20 million miles outside the orbit
of Jupiter – but 500 million miles from the Sun. A decade
hence, the comet will have receded by some 200 million miles,
but will still be closer than Saturn.
During spring 2004, the comet will be located in the
constellation Cancer, a bit west of the Beehive star cluster.
Peter Birtwhistle, one of the confirming observers, got
measurable images using just a 12-inch (30 cm) telescope and
CCD camera. But at only magnitude 18, it is not a visual
object. Though most comets are like this, it’s only a matter of
time before we find one that makes the headlines.

The
Lowell

3

Observer

newly discovered comet is making its
very first passage close to the Sun. (The
predictions for Hale-Bopp’s brightness
were quite accurate because it had
approached the Sun several thousand
By Dave Schleicher
years previously.)
Another, much slower evolution of
As in almost every year, a wide variety of
the surface of a comet’s nucleus also
comets have literally been coming and
occurs. The nuclei of “young” comets
going from our nighttime skies. Most of
are believed to be uniformly icy across
these are similar to the newly discovered
their surfaces, while “older” comets are
Comet P/2004 A1 described in the related
believed to build up a crust of inert
article, in that they are very faint either
material over much of their surfaces,
because of their intrinsically small size
possibly due to dust released from the ice
and/or their relatively large distance from
that fell back rather than escaping into
their source of light, the Sun, and from our
space. Those comets that have been
observing platform, the Earth. A smaller
perturbed into small orbits taking only 5number of these icy visitors will approach
7 years to make one circuit of the Sun
the Sun and Earth sufficiently closely to
have, necessarily, been repeatedly heated
brighten enough to be viewed with a small
perhaps hundreds or thousands of times.
telescope or binoculars, and a very few will
Such comets typically have only a single
attain 6th magnitude or brighter, permitting
or a few isolated “source” regions
them to be seen with the naked-eye from
remaining, with more than 95% of the
suitably dark locations.
These highlyComet Hyakutake taken from Flagstaff, Arizona on surface being inert.
Because sunlight “runs the show” – March 28, 1996 with a Pentax K1000 and 50 mm evolved comets are simply much fainter
both by heating up and vaporizing the ice lens. Exposure length was 1 minute and 10 seconds. than younger comets having a similaron the surface of a comet’s nucleus and Bright star to the upper right of the “head” of the sized nucleus, since they can release
thereby releasing gas and previously comet is Polaris (the North Star). Photo credit & much less material, and this material
trapped dust into the comet’s head or coma; copyright: Tim Rodriquez.
usually has the appearance of a jet or fan.
and by illuminating this same dust and gas
Eventually, a comet’s surface can either
– a comet’s brightness clearly depends upon the distance from
become completely encrusted with a layer of dust or totally
the Sun. As a comet approaches the Sun from the vicinity of
depleted of ice. Such “dead” or extinct comets would appear
Jupiter’s orbit or beyond, more material is released and the
to be an asteroid and, in fact, there are many asteroids that
comet brightens, and the reverse occurs when the comet
have suspiciously comet-like orbits.
recedes from the Sun. The second factor governing how bright
The fourth and last major factor affecting a comet’s
a comet becomes is simply the size of its nucleus, as a bigger
brightness is simply how close it approaches Earth. For
nucleus has a greater total surface area. The diameter of the
instance, Comet Hyakutake was quite bright in March of 1996
nuclei of most known comets are between 1 and 10 kilometers,
and exhibited a very long tail (stretching more than one-third
but Comet Hale-Bopp had a nucleus of somewhere between 30
of the way across the sky) simply because it passed unusually
and 50 kilometers.
close – only 1/10th the distance of the Earth to the Sun (0.1
A third, more subtle factor, is that the surface of a comet’s
AU). As already noted, Hale-Bopp’s brightness was caused
nucleus apparently evolves over time. New, pristine comets
by its intrinsic size, as it never approached closer than 1.1 AU
arriving into the inner solar system for the very first time have
from Earth. If these two comets-of-the-decade had traded
never been heated up significantly by the Sun. Such comets
spaces, Hyakutake would have required a telescope to see,
have the habit of brightening rapidly as they begin to warm
while Hale-Bopp truly would have been the comet of the last
near the orbit of Saturn, as highly volatile surface ices (caused
millennium.
by more than 4 billion years of processing by cosmic rays and
So, what comets have recently been coming and going?
nearby supernova explosions) rapidly boil off. Unfortunately,
One highly evolved object, Comet Encke, came within 0.3 AU
they also have the bad habit of then dimming as they continue
of Earth last November. Discovered in the early 1800s, it was
to approach the Sun, because the layer of hyper-volatiles is
only the second comet to have its return predicted (Halley was
used up. Ultimately, these comets never reach the great
the first). Associated with its “old” age, it exhibits only one
brightness predicted upon their discovery, and this pattern of
jet of material, which is emitted from a source region located
behavior is now known as the Kohoutek effect, after the
near one pole of the nucleus. Since this was going to be
somewhat infamous appearance (or lack thereof) of Comet
Encke’s best apparition for at least another 20 years, a major
Kohoutek in 1974. Most astronomers are now more cautious
observational campaign was conducted. From Lowell
in making brightness predictions, usually waiting until the
telescopes, images and brightness measurements were
comet’s orbit is better known and it is evident whether or not a
obtained from late September to the end of November, while

A Smorgasbord
of Comets
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c o o r d i n a t e d
behind the Sun, and
observations
were
will reappear in late
obtained b y
April possibly as
collaborators at
bright
as
2nd
NASA’s
Infrared
m a g n i t u d e .
Telescope Facility on
However, LINEAR
the Big Island of
reappears south of
Hawaii, the large
the Sun, and so will
Arecibo radio dish in
only be visible from
Puerto Rico, and from
locations well south
several other
of the U.S. It will
observatories. These
then barely return to
data will eventually
our skies in late
permit us to
May and the first
determine improved This pair of images are of Comet Encke. The image at left is with a filter which only transmits light half of June, but
v a l u e s f o r t h e reflected from the nucleus and dust in the coma. Note that Encke (centered) has almost no dust in only visible very
o r i e n t a t i o n a n d its coma. The image at right is centered identically, but was made with a filter that transmits light low in the western
from cyanogen (CN) gas molecules. Here note that all of the cyanogen (as well as all of the other
rotation period of
during
gas species, such as water) is released towards the Sun in a broad fan-shaped jet, and almost no skies
Encke’s nucleus, and gas is emitted away from the Sun. (Cyanogen gas was first detected in Halley’s
evening
twilight
to understand the comet in 1910, shortly before it was used as a poison gas during World War I.)
(and
probably
p h y s i c a l
several magnitudes
characteristics of the outflowing gas in its solitary jet.
fainter than its peak brightness in late April).
Trading
A somewhat less-evolved comet was in the news at the
hemispheres with LINEAR is Comet NEAT (2001 Q4), which
start of the new year:
is currently in the southern skies (and recently was measured
Comet
Wild
2
by our collaborator Peter Birch using Lowell’s 24-inch
(pronounced Vilt 2) was
telescope permanently located at Perth Observatory) and will
the target of the Stardust
race into northern-hemisphere skies in early May. Although
spacecraft.
Besides
only expected to reach about 4th magnitude and slowly
obtaining images of the
getting fainter, it will be well-placed for observing for several
comet as it flew past, the
hours each evening through most of the summer. Along with
primary
mission
of
Venus, Mars, Jupiter, and Saturn, the evening western skies
Stardust was to capture
will be a crowded place in May and June. Enjoy the view!
some dust grains from the
coma and return them to
Earth (in January 2006).
Comet Wild 2. Image credit: NASA. The flyby was a great
For more information log onto success, although Stardust
http://stardust.jpl.nasa.gov/.
was quickly knocked out
of the headlines of
newspapers and cable news by the landing of the Spirit rover
on Mars the following day. In support of the Stardust mission,
we obtained brightness measurements of the comet only 12
days prior to the flyby, and images a few days following.
These observations were difficult to obtain because the comet
was on the far side of the Sun, and only visible in rapidly
brightening twilight at dawn. Based on the results of these
observations, we determined that Wild 2 was behaving as we
had predicted based on our measurements during its previous
apparition six years earlier, and that the danger to the
This dust image of Comet LINEAR (2002 T7) was obtained
spacecraft was no larger than had been anticipated and planned
in January with the Hall 42-inch telescope at Lowell
Observatory’s Anderson Mesa site. The comet, still beyond
for.
Mars’ orbit, had an extensive dust and gas coma, along with
Finally, two other, quite young comets are continuing
the dust tail shown here stretching more than one-half
their approaches to the Sun (but probably not for the first time)
million kilometers (more than 300,000 miles) or more than
and will arrive within a month of each other in April and May.
3 times the size of Jupiter.
The first, Comet LINEAR (2002 T7), has been detectable with
moderate-sized telescopes since late last summer and we’ve
been observing it on a monthly basis. In March it disappeared
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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.

2003 Employee of the Year ~
Rusty Tweed
By Cynthia W. Kanner
At the annual Lowell Observatory holiday gathering on December 14,
Rusty Tweed, public program senior supervisor, was named Lowell
2003 Employee of the Year. Rusty has been with Lowell for nearly
seven years and has performed his work with professionalism and
enthusiasm. An educator at heart, Rusty proved himself an
accomplished organizer as he set out to launch the observatory’s first
Star Party in June of 2003. The Lowell Star Party was a great success
and is now on the list of annual astronomy gatherings. Rusty also
raised $20,000 for new exhibits in the Steele Visitor Center exhibit
hall (see article next page). He also devoted his time to testing the
LOPARC public observing system on the 16-inch telescope and
performed hours of training for volunteers and staff.
Rusty completed both his undergraduate and graduate education
in geology, the latter at Northern Arizona University in Flagstaff. His
Master’s thesis was a geologic mapping project in a structurally
complex sedimentary basin in the Buckskin Mountains of western
Arizona. He also found time during his summers to work as a river
guide all over Utah.
Perhaps most noteworthy about Rusty is his modesty. “There
are so many talented and dedicated individuals here, that my
accomplishments are quite small in comparison.”
No
accomplishment is small when the hard work is done out of pride for
a place like Lowell. Congratulations Rusty!

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.
Photographs by Steele Wotkyns
unless otherwise indicated.

Robert Millis
Director, Lowell Observatory
Cynthia Webster Kanner
Editor, The Lowell Observer
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Lowell on the Road
Over the course of the next several years, Lowell Observatory will be
conducting events around the country to update our donors on The
Discovery Channel Telescope and the happenings on Mars Hill. It is
an opportunity for us to thank our Friends in person for their
contributions and to talk about the future of Lowell. We have
scheduled the following events this spring and hope that you can attend:
Saturday, May 15, 2004
Sedona, Arizona
Yavapai College Campus
5:30 p.m.
Saturday, May 22, 2004
Peoria, Arizona
Challenger Space Center
5:30 p.m.
If you are interested in attending this program please rsvp to
friends@lowell.edu. Light refreshments will be served and seating is
limited.

Friends Open House
Saturday, June 26, 2004

Observer
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Lowell Board Member
Receives Award
Lowell Observatory Advisory
Board Member, Vera Rubin,
has been awarded the James
Craig Watson Medal and prize
from the National Academy of
Sciences (NAS). Rubin will
receive the award in a
ceremony at the NAS Annual
Meeting on April 19 “for her
seminal observations of dark
matter in galaxies, large-scale
relative motions of galaxies,
and for generous mentoring of young astronomers, men
and women.” This award, which is given every three years,
was also received by Lowell staff member Carolyn
Shoemaker and her late husband, Eugene.
Dr. Rubin, though a new Lowell board member, is
not new to the observatory itself. Over three decades ago,
she was a visiting observer who used the Perkins
Telescope to make observations related to her now famous
work on Dark Matter.

Beginning at 4:00 p.m.
Watch your mailbox for the invitation.
We hope to see you on Mars Hill soon!

Board Member Profile:
Frances McAllister
By Steele Wotkyns
“I remember when I was a kid, learning about Percival Lowell,”
said Frances McAllister in an interview for the Observer. “Then
I married a man that admired him [Lowell] so much. My
husband was keen on it [astronomy]. He built a platform near
our house on which he could easily set up his telescope
equipment and observe.” Frances McAllister describes how she
got hooked by astronomy; her own and her family’s interests in
the field and connections to the Observatory; and some of the
highlights during a long and productive partnership with Lowell
Observatory – like a pair of binary stars, attracted by gravity,
shedding energy and light.
“I was four years old, the first time we camped in the
desert,” she said of a trip with her father and uncle to see a
meteor shower. “We camped in the shade of a big cactus, and

didn’t sleep much that night.” McAllister also told the Observer
that years later she took a summer course from the chairman of
Harvard’s astronomy department and was hooked.
In the course of a long habit of working to better her
community and beyond, she also got to know Roger Lowell
Putnam, an accomplished Trustee of the Observatory, and his
wife, Caroline.
Lowell Observatory Gets a New, Improved Library
“The Lowell Observatory Library has been moved to the
Planetary Research Center under the supervision of [Wes]
Lockwood...A professional librarian, [Susan] Kephart, has
undertaken the task of reorganizing the collection and
reclassifying the books on the Library of Congress system.
Reorganization of the Lowell Observatory library is being
accomplished with support from the Transition Foundation.”
[Lowell Observatory annual report, 1977.]
A plaque in the Planetary Research Center, immediately
behind the ever popular staff coffee pot, commemorates the
contribution by Frances McAllister through the Transition

The
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Foundation in
providing the
shelving, furniture,
and carpeting for
the Observatory
library in 1976.
Lockwood
Wes
said
that
this
contribution
significantly
upgraded the
original plan for
the library’s move
from the Slipher
Frances McAllister at a Lowell event.
Building Rotunda.
“This might have been the first thing she ever did for
us—it was almost 30 years ago,” said Lockwood. “A
contribution by Frances was able to jump start the whole thing.”
This was also a jump start for the archives.
Students to Halley
In 1984 or 1985 McAllister came to Lowell Observatory with
the idea to create a program, open to high school students in
Flagstaff, who were interested in research on Comet Halley.
“With major financial support from a Flagstaff
citizen...the Observatory was able to involve six high-school
students (E. Berg, C. Craft, R. Feldstein, S. Jansen, D.
Sunderland, and R. Thomas) in the ‘Students to Halley
Program.’ This program of research on Comet P/Halley
included classroom and laboratory work, hands-on experience
at Lowell telescopes, and extensive field work with portable
instrumentation. Culminating the program were expeditions to
Australia and Hawaii during April [1986].” [Lowell
Observatory annual report, 1987.]
Participating students helped customize a portable
telescope with a wide-angle military type camera put on a solid
tracking mount to obtain better images. Ralph Nye supervised
the instrumentation work both on Mars Hill and in Perth.
“Students got to devise and conduct research projects of their
own, they learned photographic techniques, and they visited
other and non-mainland U.S. observatories,” said Millis.
Asteroid 5673 McAllister and a new Lowell Visitors Center
A member of the Friends of Lowell since well before there even
was such a group, McAllister has made a point of attending as
many important Observatory events as possible. Thus, she
attended the May 28, 1994 grand opening of the Steele Visitors
Center on Mars Hill.
“Three stalwart Friends of Lowell Observatory have been
immortalized by having asteroids named after them. John Wolff
(asteroid 5674 Wolff), Frances McAllister (5673 McAllister),
and Eleanor Libby (5672 Libby) were honored in a ceremony
just before the dedication of the Steele Visitor Center.” [Lowell
Observer, Summer 1994]. Her financial support and ongoing
advice in her capacity as a member of the Lowell Advisory
Board helped lead the way to the grand opening of the
Observatory’s visitors center.
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The John Vickers McAllister Observatory
During the August 10, 1996 annual meeting of the Friends of
Lowell, a new ‘eye on the sky’ for the public at large, the John
Vickers McAllister Public Observatory, was dedicated on Mars
Hill just south of the Clark Telescope. Originally intended for
onsite public and school programs, the McAllister Observatory
is nearing full capacity as the Lowell Observatory Public
Astronomical Research Center, LOPARC. LOPARC allows
students and the public to have remote, Internet access to a 16inch research telescope (donated in 1995 by Northwestern
University) to collect astronomical data and learn about modern
research practices.
The Lowell Observatory Millennium Fund: a Bright Future of
Research and Public Education
It began when Frances McAllister asked Bob Millis for a ride
home after a function on Mars Hill. “She wanted to issue this
challenge grant to the Observatory to assist us in raising
endowment funds,” said Millis. Millis said this is the hardest
money for the Observatory to raise. However, with her two to
one matching challenge of up to $250,000 through a donor
advised fund of the Arizona Community Foundation, “Frances
issued the challenge and Cliff Ochser orchestrated the
campaign. Pretty quickly we had $500,000 of matching funds to
Frances McAllister’s challenge,” said Millis. Other members of
the Lowell Advisory Board contributed generously. The fund
includes a major bequest from Elizabeth “Betty” Pickard. The
Executive Committee of the Board has invested wisely and
closely oversees the growth of the fund. As a result at of the end
of 2003, the Millennium Fund stands at over $1,640,000. “Some
of the things Bob [Millis] and I have talked about have been the
stability of cultural and scientific institutions in Flagstaff,” she
said. “I care a lot about Lowell. It just kept on being something
that I wanted to be helpful to.”

The John Vickers McAllister Public Observatory atop Mars
Hill is a major tool for the public education program.
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Astronomy Field Camp
By Jessica Young
How many people can say that they’ve spent three weeks
conducting astronomy research under the guidance of
professionals at Lowell Observatory? Well, about 90. The
Massachusetts Institute of Technology (MIT) and Lowell
Observatory jointly offer the MIT Astronomy Field Camp
each year during January. MIT professor and researcher Jim
Elliot and Lowell Observatory director and astronomer Bob
Millis teamed up in 1984 to create the program. It began as a
fun, volunteer activity that included trips to Tucson and Kitt
Peak observatory. Great stories have come from field camp
such as one student shoveling snow off the 24’’ telescope
dome during a blizzard, and two classmates meeting and later
getting married! One year, an MIT student discovered a
comet. After the discovery of the comet, MIT began
financially supporting the program and it became what it is
today.
The program essentially starts in MIT’s fall term, when
students with a background in astronomy are encouraged to
apply to the program. Six students are selected and paired
with advisors (astronomers at Lowell who volunteer – thank
you advisors!!) based on area of interest and experience.
After all, the idea of field camp is to give students an idea of
what astronomy truly is.
During the three weeks spent at Lowell, students take
several day trips to local attractions – the USGS (National
Geological Survey), the NPOI (Navy Prototype Optical
Interferometer), Sedona, Walnut Canyon, and, of course, the
Grand Canyon!
Every night, MIT students and Lowell staff gathered for
dinner, which they prepared themselves. Professor Elliot
explains that, “dinner together is a good cohesive influence.”
Not only is it a good influence, but it’s a lot of fun! Creative
meals are prepared, enthralling conversations ensue, and even
the game “Cranium” has been known to find its way onto the
dinner table.
Field camp officially ends with student presentations for
the Lowell community, and a little party. To truly celebrate,
there is an annual Grand Canyon backpacking trip.
Field camp students have gone on to do great things, and
about two thirds of them are now in a profession related to
astronomy. Field camp is now an official class at MIT, and
one of the requirements for an astronomy minor.
January 2004
Field Camp 2004 was attended by six MIT students: Kelly
Clancy, Kaia Dekker, Shavonne Hilton, Julia Kane, Emily
Levesque, and myself. Alongside us were Susan Kern (an
MIT graduate student, the Teaching Assistant), Professor
Elliot, and his wife, Elaine.
The research projects this year covered a broad range of
topics, from automating telescopes, to analyzing the contents

From top to bottom: Emily Levesque, Kaia Dekker, Jessica
Young, Shavonne Hylton, Julie Kane. Not pictured: Kelly
Clancy. Their projects and advisors: Emily: “Analysis of HII
regions in the SINGG Survey, Advisor Sally Oey; Kaia:
“Telescope Automation for LONEOS” Advisors: Ted Bowell and
Bruce Koehn; Jessica: “O! the Stars” Advisor, Phil Massey;
Shavonne: “Saturn’s Rings” Advisor Amanda Bosh; Julie:
“Archive search for KBO recoveries” Advisors, Bob Millis and
Larry Wasserman.

of distant galaxies, to studying the rings of Saturn. My own
project, under the guidance of my fantastic advisor Phil
Massey, consisted of creating a model that compares the stellar
atmospheres of O stars within the SMC (Small Magellanic
Cloud), LMC (Large Magellanic Cloud), and Milky Way. To
do this I rearranged equations, wrote a program in FORTRAN,
and ran my model!
Between conducting real research, learning to crochet,
hanging out in the Chalet watching TV, or hanging out in the
Chalet watching lady-bugs, we had an amazing time. We
brought back reports we wrote, ice-walkers we purchased, and
great memories. Thank you, Lowell!
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From Mars Hill To Boulder
By Cynthia W. Kanner
What is it like to take your last walk in the pine forest
atop Mars Hill with your favorite dogs, Hugo and
Maggie; to catch a last glimpse of the fox who sits
poised, ready for anything, in the tree in your backyard
woods; to gaze out your living room window and look
one last time at the San Francisco Peaks – a view that
has said good morning and good evening for over twelve
years: bittersweet, for John and Jane Spencer.
I first met Jane, a gardener, painter, and activist,
when I was hanging my head out my office window in
the Slipher building admiring the beautiful garden
below and the woman who was working the earth. I met
John as I traveled the halls during my first week on the
job at Lowell and was greeted by an infectious smile.
That fellow, John Spencer, built an amazing career
during his tenure at Lowell. He is well known in the
astrophysics community as a Jupiter and Io expert. And,
in this capacity, he watched Io’s volcanoes using
infrared cameras on the 72-inch Perkins Telescope,
telescopes on Mauna Kea, Hawaii, and the Hubble
Space Telescope. Along with colleagues, John observed
several volcanic eruptions on Io that the Galileo
spacecraft missed. John also discovered solid or liquid
oxygen on the surface of Ganymede and traces of
oxygen on the surface of Europa, discoveries that
astronomers still do not quite understand. When Jupiter
was struck by comet Shoemaker/Levy 9, John was part
of the team that planned the observations of this historic
event. He observed the impacts from Chile and coedited a popular book on the subject called The Great
Comet Crash.
John’s knowledge goes beyond the gas giant
Jupiter all the way to Pluto. He worked on plans for a
mission to Pluto as part of a team, including his new
boss, Alan Stern of the Southwest Research Institute. In
2001, the team was awarded the contract to build and fly
the mission. He is now busy planning observations of
Pluto when the spacecraft reaches the ninth planet in
about 2015. In addition, plans to observe Jupiter on the
way to Pluto are in the works as is a flyby of a Kuiper
Belt object after the Pluto flyby. John also has been
working with a team on the Cassini Saturn orbiter
mission, which will observe temperatures on Saturn’s
moons during orbit in July 2004.
John’s interest in astronomy starts right here at
home. He is dedicated to helping educate the public
about astronomy and has on numerous occasions given
talks at the Steele Visitor Center, has written for this
publication many times during his tenure, and has been
an editor and writer of StarTales, the observatory’s daily
astronomy education piece. His devotion to our own

John and Jane Spencer, in front of the Slipher Building, during their last
few days on Mars Hill.

planet can be seen through his volunteer work helping to rid Lowell
property both on Mars Hill and at Anderson Mesa of invasive plant
species, through his wonderful photography of Flagtaff’s natural
beauty, and through his love of hiking and exploring natural areas.
Both he and Jane take with them to Boulder twelve years of
wonderful memories of terrific colleagues and irreplaceable
friends. Boulder is lucky to have them and those on Mars Hill will
always miss them.

