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David Levy has been a member of 
PSI's Board of Trustees since 1998. 
His involvement with PSI started in 
1983 with an observing program to 
study asteroid properties. The 
Jarnac Comet Survey, described in 
a past PSI Newsletter, is a 
collaboration among David, 
Wen dee Wallach-Levy, (Board 
member and comet discoverer) 
Carolyn Shoemaker, and PSI 
researchers Carol Neese and 
myself. This is the most recent of 
David's long ties to PSI in a 
research role. 

I interviewed David at his home and 
observatory in Vail, Arizona on 
November 9th, the day before he 
and his wife, Wendee, left for 
A ustralia to view the Leonid meteor 
shower. While I have been working 
with David and Wendee for almost 
a year now on the Jarnac Comet 
Survey and have experienced some 
of the stories he relates during the 
interview, nobody tells these events 
better than David himself. What 
follows is a partial transcript ofthat 
interview. 

see Levy/page 4 
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PSI WELCOMES NEW STAFF MEMBER 
Stu Weidenschilling 

This month PSI welcomes our 
newest staff member, Dr. 
Stephen Kortenkamp. Steve 
earned his Ph.D. in Astronomy 
at the University of Florida in 
1996, and has held postdoctoral 
positIOns at the Carnegie 
Institution of Washington and 
the University of Maryland 
before coming to PSI. His 
research interests include the 
orbital evolution of 
interplanetary dust particles 
and the formation of asteroids 

and terrestrial planets; he has pubUshed several intluential papers 
on these topics. Look for his latest work, "Runaway growth of 
p ~anetary embryos facilitated by massive bodies in a 
protoplanetary disk," which appeared last August in the journal 
Science. With his talents and experience, Dr. Kortenkamp is sure 
to be a valuable contributor to PSI's ongoing studies of planetary 
formation. He will be collaborating with Don Davis and Stu 
Weidenschililing while developing his own research program. 

In his spare time, Steve enjoys woodworking and long distance 
running. His personal best for the marathon is 2:44 . His wife, 
Jane, is an associate staff scientist at the U of A's Steward 
Observatory, where she will be working with data from NASA's 
upcoming Space Infrared Telescope Facil.ity. They have a son, 
Oliver, age 2, and are expecting another child next spring. 

YOUR DONATIONS ARE 


ApPRECIATED! 


The California Science Education Field Trip 
Program is in need of a few replacement items and 
we are asking for donations to help purchase a Tesla 
coil and a strobe light. The students thoroughly 
enjoy the demonstrations in which these are used. 
Please mail your donation directly to: 

Education Program Donation 

Planetary Science Institute 


26041 Cape Drive, Suite 270 

Laguna Niguel, California 92677 


We are a 501(c)(3) non-profit organization so your 
contributions are tax-deductible. Every dollar 
makes a positive impact on our ability to continue to 
provide this field trip! 

JOURNEY THROUGH THE SOLAR SYSTEM 
Pam Byrd 

Well, it's that time of year again! I am pleased to announce 
that the Planetary Science Institute's "Journey through the 
Solar System" Science Education Field Trip Program for the 
2001-2002 school year is off to a wonderful start! These 2-1/2 
hour field trips for 3rd through 6th grade elementary school 
children (and multiple-grade home school groups) are held in 
beautiful downtown San Juan Capistrano at the Camino Real 
Playhouse on most Tuesday and Thursday mornings from 
October through June. Field trip reservations are required and 
the available dates are filling up fast, so teachers are 
encouraged to call today to guarantee a spot! 

Many Cal ifornia Science Content Standards appropriate for 
each grade level currently required by the California State 
Board of Education are met during the program by relating 
directly to the Physical Sciences, Earth Sciences, Heat 
(Thennal Energy Physical Science), Energy in the Earth 
System, and Investigation and Experimentation categories. 

Our Education Program is unique in many ways and we have 
received extremely positive feedback from science educators 
throughout the nine years we have provided these field trips. 
We provide a ten-page Student Workbook for each child to use 
during the field trip and keep for future reference. This learning 
tool is particularly effective since the students write the 
answers as they learn during the program. Teachers are 
provided a special Teacher Copy of the workbook with answers 
and other useful items and are encouraged to use the material in 
the classroom setting. 

One of the favorites of both students and teachers alike is the 
"Hands-On" Activities portion of the program. Students are 
placed in small groups and rotate from one activity station to 
another, learning about the phases of the moon, finding the 
planets in the solar system, electricity and magnetism, light and 
sound waves, telescopes, focal points, line and light spectra, 
primary colors of light, views of the solar system in J.D, and 
other valuable lessons. 

Exciting and fun demonstrations involving liquid nitrogen and 
dry ice are used to help understand how materials act on cold 
solar system bodies and to introduce basic principles of 
chemistry and physics . 

The cost is $5 per child with a daily group minimum of $250. 
This fee primarily provides for the basic cost of materials for 
science demonstrations, each student's workbook, and faci Iity 
rental. 

Don't miss out on this fabulous on&of-a-kind opportunity for 
your students to experience all the marvels that our program 
has to offer! Retired teachers are encouraged to apply for 
volunteer positions. Be sure to visit our web site at www.psi. 
edu and click on the "Education Program" link for a host of 
valuable information. For more details, or to reserve a field 
trip date, email us at educator@psi .edu or call (949) 582-2727. 
Don't delay; call today! We sincerely look forward to seeing 
you soon! 

Thank you so much! 

_______________________________________________________ PSINEWSLETTER 
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THIS MONTH'S MARS IMAGE: DuNES UPON DUNES UPON CRATERS 
William K. Hartmann 

This is another image in our continuing series of spectacular images from the Mars 
Global Surveyor project. PSI has a team analyzing these images for information about 
surface ages and geological processes. 

The almost-abstract image to the left shows sand dunes in the middle of Mars' most 
famous and visib:Je dark marking, Sytris Major. Syrtis Major is a dark, triangular patch, 
easily visible in small: tefescopes. Earth-based observers, however, can see features only 
a few hundred km across, and this image has 10,000 times better reso'lution! 

Mars Global Surveyor data reveal that Syrtis Major is dominated by a huge, old, volcanic 
cone, and that the volcano surface is engulfed by sand dune structures. The main dark 
marking itself seems to be dust (volcanic?) that is constantly being moved around by the 
wind. This view shows part of the summit caldera. The afternoon sunlight comes from 
the left, or west. You can see the many exposures of the oldest surface, with faint craters 
and a larger fracture or fissure, filled with bright dust, running up and down the left side 
of the image. This underlying old surface can be glimpsed throughout the image, and in 
the upper right and along the right edge you can see an old pattern of thin, fine dunes like 
upside-down canoes, running north-south. The whole scene, however, is dominated by 
still later dunes, massive, wavy, and dark, arranged in beautiful t:ret}form patterns on top 
of the older dunes and dust fill. 

Thus, in a single image, we can see three phases of the history of Mars- an ancient 
volcanic caldera surface with scattered small dunes from an early climatic era, then massive dunes deposited in a more recent era that 
may have featured different wind patterns, and a different regime of sand deposition. 

PSI RESEARCHER HARTMANN HONORED 

BY AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE 

In October, PSI senior 
scientist Bill Hartmann 
was honored by the 
American Association 
for the Advancement of 
Science (AAAS) by 
being elected as a Fellow 
of that organization. The 
AAAS is the primary 
association of American 
scientists with 133,000 

members. Less than 7% are honored with the title of Fellow, an 
honor first started in 1874. Hartmann's citation honored him for 
"incisive contributions toward understanding the solar system, 
especially cratering, for informative undergraduate texts, and for 
effectively communicating astronomy's beauty and excitement 
to the public." 

Bill is known for his work on lunar origin and planetary 
evolution, and is a Participating Scientist on NASA's Mars 
Global Surveyor mission, a project that has been mapping 
Martian geology since 1997. His current work on Mars is 
showing much younger geologic activity on the Red Planet than 
some scientists had expected. "This award adds to the stature of 
science in Tucson, at non-profit institutes like ours as well as at 
the University of Arizona," Bill said. 

Bill is a founding member of PSI that has pursued astronomical 
research in Tucson since 1971. He previously received the first 
Carl Sagan Medal from the American Astronomical! Society, and 
has an asteroid named for him in honor of his work. He is known 
also as a writer, having most recently published a nove'l, Mars 
Underground. 

CATHERINE WEITZ SELECTED AS A 


CO-INVESTIGATOR ON NASA's 2005 MARS 


RECONNAISSANCF, ORBITER 


Catherine Weitz, a PSI off-site research scientist at NASA HQ, 
has been selected by NASA as a Co-Investigator on their HiRise 
instrument program. NASA selected ten scientific investigations 
as part of their 2005 Mars Reconnaissance Orbiter (MRO) 
mission. 

The 2005 MRO will carry six primary instruments that wiH greatly 
enhance the search for evidence of water, take images of objects 
about the size of a beach baU, and search for future landing sites 
on the Martian surface. HiRise is an ultra-high resolution, multi
color, stereo imaging system. The Principal Investigator is Dr. 
Alfred McEwen of the University of Arizona in Tucson, in 
partnership w.ith Ball Aerospace Corporation, in Boulder, CO, at a 
total developmental cost of $31 million. The HiRise instrument, 
one of the six instruments, will provide color stereo images of the 
Martian surface at six times higher resolution than any existing 
image, and is expected to improve understanding of surface 
processes related to water and to help identify future landing sites. 

CONGRATULATIONS, CATHY!! 

--------_______________________________________________ PSINEWSLETTER 
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GE I know I 'had one pivotal moment in my life that really 
pushed me to astronomy both as a hobby and eventually as a 
profession. What would you define as being the one moment 
that captured you into astronomy and led you down this 
lifelong path? 
DL That really took p.lace when I was on my bicycle. [was 
going to my 6th grade class picnic and I fell off my bike. I hit a 
curb, fell off it and broke my arm. My cousin gave me a book 
about the planets as a get well present. I looked at the book 
and I read it cover to cover and I thought that this is what I 
want to do, 1 want to be an astronomer. Just a few months 
later, the real moment came when I got my first telescope, 
Echo, a 3 112 inch Sky-scope. My parents and I had this 
telescope out, and I had nothing to look at... nothing special 
that I could see. There was no guide, no programs, no "Starry 
Night Pro's" iastronomy software program] that I could use 
and take a look at what was on. There was just the sky. I 
looked up and there were these two bright objects in the south. 
The first object was the brighter one of the two, and I focusoo 
the eyepiece and that was Jupiter, with the moons and the 
bands. I felt I had discovered Jupiter for myself. I was amazed 
at that and I'll never forget that night. Little did any of us 
know that there was another little world there going around 
Jupiter that night that we would, 33 years later, discover as 
Shoemaker-Levy 9. 

GE Speaking of which, I'm sure that S-L-9 is probably your 
favorite comet, just because of the ... forgive the pun, the impact 
that it had, not only on Jupiter but on the way people perceived 
the sky and perceived impacts. After S-L-9, what is your 
favorite comet, and why is that? 

DL There are two that are tied for that honor. One of them is 
comet Levy of 1990. It was a bright comet. It just did this 
beautiful show right down the Milky Way. It was just the most 
wonderful thing to look at. I had a great time with that comet 
and that is something I'll never forget. The other comet has 
got to be Shoemaker-Levy 2. That is the one that we 
discovered at Palomar. It was reported as an asteroid. Brian 
[Marsden, director of the Minor Planet Center] said, 'you 
know, it has an orbit that looks more like a Jupiter-family 
comet. Could you see if there is any coma?' fThe fuzzy glow 
that makes up the head of a comet.) Carolyn [SlOemaker) said 
that there wasn't. Brian Skiff didn't bother flat fielding [a type 
of digital image calibration] the images that he took and he 
didn't see any coma. Then when I was going to up to observe 
with Steve Larson at the 61-inch [on Mt. Bigelow, north of 
Tucson], all the way up I was suggesting, 'let's do this ... I want 
to do this.' We were doing other programs, and he said that we 
have to do this and that and if we have the time [we can], but it 
was clear we wouldn'·t have any time. Then suddenlycame ten 
o'clock and Steve said, 'look, you keep on going, I'm going to 
go get some coffee.' I said, 'while you are going to go get 
some coffee, I know 1990 UL3 [the comet's designation at the 
time] is getting low, cou Id I take a look at it?' and he said, 'all 
right, go ahead.' He stayed up and said, 'let's do it real quick.' 
We took five or six exposures of it, five minutes earn and 
nothing. We flat fielded the first one; the idea was we would 
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combine all the images. As the image read out [was displayed 
after processing), there at the bottom was this thing with a tail 
going out. That was the greatest, most wonderful moment 
because it was the comet that brought together both the work 
that I was doing at the time with Steve Larson and with Gene 
and Carolyn Shoemaker. That was a great comet for me. All of 
the comets I've found are special in different ways, so I really 
don't have a favorite. 

GE The general public knows of your books, I'm sure. Just 
recently, you and Wendee have been writing books together. 
[Note: David got a great big smile when I mentioned this.] Of 
course, the big one was Making Friends with the Stars, dealing 
with education. Education has obviously been a very big part of 
what you do. Just teaching is a big part. What inspired you to 
teach people about the sky? 

DL I think that there is nothing more important that one can do 
than to go out and get people and tell them how exciting the sky 
is. I'd love it if three billion people would stop worrying about 
anthrax and stop worrying about buildings falling down and 
instead looked up at the night sky and saw the Earth's place as a 
planet amongst neighbor worlds and saw our place in the 
cosmos. This is the theme that goes right through my life and 
my thesis [for a Ph.D.] that I'm doing has to do with 
Shakespeare and man's place in the cosmos. My goa:1 is to get 
people to appreciate that we are not just a world unto ourselves, 
that we are one small world among many out there. I love to 
teach, but I'm not a teacher like Wendee was. Wendee was a 
teacher for 26 years, and she is excellent. I can go in front of a 
class for a short period of time, but that's it. 

The rest of the interview with David will be printed in the next 
PSI newsletter. 

DIRECTOR'S NOTES 
Don Davis 

The horrors of September 11 have affected PSI as they have the 
entire world. While the direct impact on the Institute has been 
minimal (Bill Hartmann and myself were on travel and were 
delayed several days in returning home), the shock and search 
for meaning in this disaster have impacted us all. The renewed 
focus on the fundamental principles on which this country and 
much of civilization is based - respect for the individual- has 
left us with a heightened appreciation of basic values that are all 
too easily taken for granted in "normal" times. I was struck by 
the contrast presented during the memorial service for the 
victims of the World Trade Center disaster when the Imam of 
the N.Y. Police Department presented an invocation while, half 
a world away, eight international aid workers were being held 
by the Taliban government on the charge of "advocating 
Christianity," a crime punishable by death. 

PSI is an institute for doing science, which depends upon open 
communication, critical evaluation of new ideas and above all, a 
non-dogmatic philosophy. Science is continually reassessing 
itself and its most cherished assumptions. Recent work on the 
possibility that the fundamental constants of nature may actually 
be changing with time is a prime example. 

see Director/pageS 
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INTO THE BELLY OF THE BEAST: My TIME THE HUNT FOR TNO's 
AT NASA HQ Bruce Bells 

About three and a half years ago, a callout of the blue changed 
my near term fate. It was an offer to come to NASA 
Headquarters in Washington, D.C. to run the Planetary 
Instrument Definition and Development Program (PIODP). The 
nominal term was two years and I extended to three. During my 
time there, I remained an employee of PSI. I was "pseudo-civil 
servant" which entailed all the responsibility and few of the 
perks. 

I ended up getting out of my tour what I had hoped: I learned a 
lot both technically and about the inner workings of NASA, and 
met a lot of people in the NASA community. The PLODP 
program, for which I ran the review process, tracked progress of 
investigators, etc., contains about 50 investigations at anyone 
time. PIODP develops the eady phases of potential spacecraft 
science instruments for future planetary missions. Most 
instruments currently flying on NASA planetary spacecraft have 
heritage in the PIODP program . The work being carried out is 
truly amazing, from cameras and spectrometers on chips, to brand 
new techniques designed to someday do astrobiology on 
planetary surfaces, looking for the building blocks of life. The 
"toys" being developed are impressive, either vastly smaller than 
current instruments, or breaking totally new ground for planetary 
instrumentation. 

In my time at HQ, I also served in other capacities rel,ated to 
missions and strategic planning. Most visible was my experience 
as Program Scientist for the ill-fated Mars Airplane mission. The 
mission, dictated from above by the head of NASA, was 
ill-funded, ill-timed, and bureaucratically a mess from the start. 
It died out in less than a year. That was before any hardware was 
constructed, but after lots of quality people had wasted a lot of 
time. 

This leads to one of the most unfortunate things I saw, the 
unbelievable amount of wasted time. NASA is constantly 
changing orders to the aerospace community, wasting the efforts 
of high quality, truly talented individuals. These are people at 
NASA centers, JPL, universities, non-profits, and aerospace 
companies. Although great things come from some activities, 
many are doomed to dead ends, sometimes due to legitimate 
unforeseen circumstances or the necessary nature of the planetary 
exploration business, but frequently the culprits are bureaucratic 
wh ims, ill-conceived ideas, and erratic changes of direction. 

On the encouraging side, the people working on NASA missions 
and research are typically extremely impressive in the quality of 
their work, and my position allowed me to meet and work with 
many such individuals, an opportunity for which I am truly 
thankful. 

On a personal note, my family and I are extremely happy to be 
back in California. The Washington, D.C. area is a fascinating 
place to live temporarily. We moved East fearing the winters, bllt 
it was the humid summers that we found unpleasant. We also 
prefer the friendliness of California over the D.C. attitude. We 
had amazing experiences visiting landmarks and museums there, 
exposing our 3 112 year old to positive experiences, and making 
friends. AIso, our second son was born there. It was a valuable 
time, still we are happy to be back! 

David Schuster 

Before September, I didn't even know what a Trans
Neptunian Object (TNO) was, let alone how to search for 
them. Now, two months later, I have discovered my first one. 
I am an undergraduate Space Grant student working wth Dr. 
Davis and Dr. Neese on the Faint Sky VariabiHty Survey 
(FSVS), hunting for TNO's. TNO's are small, icy objects that 
lie in the outer solar system; their orbits put them out past 
Neptune. I have been ravenously taxirtg PSI's bandwidth by 
downloading gigabytes of new data from the FSVS. With Dr. 
Neese's tireless help, I have learned to reduce this data using 
IRAF and begin searching for the goodies. 

The relatively faint, tiny blip was moving very slowly . After 
confirming that it was indeed real, Gil Esquerdo and I began 
performing astrometry on the object. We were able to obtain 
the following preliminary orbital paraneters. We found it to 
be approximately 350 km in diameter and 44 AU's distant. Its 
orbit has an eccentricity of 0.104 and an ind ination of about 
28.35 degrees. Further observations are necessary to obtain a 
reliable orbit. We have also confirmed that this, indeed, is a 
new discovery. The object has been submitted to the Minor 
Planets Center and has the working designation of 200 I 
QX322. With any luck, PSI will have the option of giving a 
final name to the object! I would like to thank everyone at 
PSI for making me feel like such a member of the community. 
Hopefully, I'll have more good news for FSVS soon! 

DIRECTOR contilluedjrompuge4 

Many regimes in the world reject such an open approach ; 
radical Islam and Christianity, to name two examples, appeal 
only to authority. 

In Western society, the influence of authority-based 
arguments, e.g., creationism, can be contained by universal 
education and democratic institutions, but in many Middle 
Eastern states, authority plays a central role in government. 

I recently spoke with Imad Ahmad, President of the Minaret 
of Freedom Institute, about how the current Muslim world 
differs from that of the 11th-14th century when the Islamic 
empire held sway from Persia to Spain. He pointed out that 
the earlier empire tolerated free inquiry, open discussion of 
new ideas and encouraged investigations into science and the 
arts . But since that time, Western civilization has expanded 
upon basic values of freedom and respect for the individual 
while much of the Islamic world has been taken over by 
fundamentalists whose authoritarian regimes stifle 
development. 

One of the outcomes of the emerging new world order must 
be an acceptance, to lerance, andl understanding of the diverse 
beliefs that make up the ensemble of humanity. Without it, 
more horrors await us. 

_____________________________________________________ PSINEWSLETTER 
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