SING INSTRUMENTS ON JPI’'S 2001 MARS ODYSSEY SPACECRAFT,

Odyssey
measures
water ice

on Mars

By Mary Hardin

HERE ARE TANTALIZING INDICATIONS EMERGING

FROM THE THOUSANDS OF INFRARED IMAGES TAKEN

SO FAR BY NASA’S MARS ODYSSEY SPACECRAFT THAT MARS

EXPERIENCED A SERIES OF ENVIRONMENTAL CHANGES

DURING ACTIVE GEOLOGICAL PERIODS IN ITS HISTORY.

Odyssey
exposes
rock layer
history

By Mary Hardin

P r op ul s 1 0 n L a b onr a't

SURPRISED SCIENTISTS HAVE FOUND ENORMOUS QUANTITIES
OF WATER ICE BURIED JUST UNDER THE SURFACE OF MARS

— ENOUGH TO FILL LAKE MICHIGAN TWICE OVER.

“This is really amazing,” said Dr. William Boynton of the University of
Arizona, principal investigator for Odyssey's gamma ray spectrometer
suite. “This is the best direct evidence we have of subsurface water ice
on Mars. We were hopeful that we could find evidence of ice, but what
we have found is much more ice than we ever expected.”

Scientists used Odyssey's gamma ray spectrometer instrument suite to
detect hydrogen, which indicated the presence of water ice in the upper
meter (three feet) of soil in a large region surrounding the planet’s south
pole. “It may be better to characterize this layer as dirty ice rather than
as dirt containing ice,” added Boynton. The detection of hydrogen is based
both on the intensity of gamma rays emitted by hydrogen, and by the inten-
sity of neutrons that are affected by hydrogen. Odyssey’s high-energy neu-
tron detector and the neutron spectrometer observed the neutron intensity.

The amount of hydrogen detected indicates 20 to 50 percent ice by
mass in the lower layer. Because rock has a greater density than ice, this
amount is more than 50 percent water ice by volume. This means that if
one heated a full bucket of this ice-rich polar soil it would result in more
than half a bucket of water.

The gamma ray spectrometer suite is unique in that it senses the com-
position below the surface to a depth as great as one meter. By combining
the different type of data from the instrument, the team has concluded the
hydrogen is not distributed uniformly over the upper meter but is much
more concentrated in a lower layer beneath the top-most surface.

The team also found that the hydrogen-rich regions are located in
areas that are known to be very cold and where ice should be stable. This
relationship between high hydrogen content with regions of predicted ice
stability led the team to conclude that the hydrogen is, in fact, in the form
of ice. The ice-rich layer is about 60 centimeters (two feet) beneath the
surface at 60 degrees south latitude, and gets to within about 30 centi-
meters (one foot) of the surface at 75 degrees south latitude.

“We knew from Mars Global Surveyor that
Mars was layered, but these data from Odyssey
are the first direct evidence that the physical
properties of the layers are different,” said

Dr. Philip Christensen, principal investigator
for Odyssey’s camera system and professor at
Arizona State University. “It's evidence that the
environment changed over time as these layers were laid down. “The
history of Mars is staring us in the face in these different layers, and
we're still trying to figure it all out.”

“I expect that the primitive geologic maps of Mars that we have con-
structed so far will all be redrawn based on Odyssey's new information,”
said Dr. Steve Saunders of JPL, Odyssey’s project scientist .

A mosaic of daytime infrared images of the layered Terra Meridiani re-
gion shows a complex geology with craters and eroded surfaces, exposing
at least four distinct layers of rock. Though the image does not include the
infrared “colors” of the landscape (showing surface mineral composition),
it does map the temperatures of the features, with surprising results.

“With these temperature data, Odyssey has already lived up to our
expectations, but Mars, in fact, has exceeded our expectations,” Chris-
tensen said. “It would have been entirely possible for the rocks of Mars to
have been very similar and thus give us all the same temperatures, but
Mars has a more interesting story to tell and we have the data to tell it.”

The images can be seen at http./www.jpl.nasa.gov/images/mars/index.html.

Infrared imaging from Mars Odyssey shows signs of layering
exposed at the surface in Mars’ Terra Meridiani region.
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“Mars has surprised us again,” said Dr. Steve Saunders of JPL, Odyssey’s
project scientist. “The early results from the gamma ray spectrometer team
are better than we ever expected. In a few months, as we get into Martian
summer in the northern hemisphere, it will be exciting to see what lies
beneath the cover of carbon dioxide dry ice as it disappears.”

“The signature of buried hydrogen seen in the south polar area is also
seen in the north, but not in the areas close to the pole,” noted Dr. William
Feldman, principal investigator for the neutron spectrometer at Los Alamos
National Laboratories, N.M. “This is because the seasonal carbon dioxide
(dry ice) frost covers the polar areas in winter. As northern spring
approaches, the latest neutron data indicate that the frost is receding,
revealing hydrogen-rich soil below.”

PIA03803

This diagram shows a possible configuration of ice-rich (lower layer) and
dry soil in the upper meter (three feet) of Mars.

“The big questions we are trying to answer are, ‘Where did all that water
20?" and ‘What are the implications for life?”” said Dr. Jim Garvin, Mars
Program Scientist at NASA Headquarters. “Measuring and mapping the
icy soils in the polar regions of Mars, as the Odyssey team has done, is
an important piece of this puzzle, but we need to continue searching,
perhaps much deeper underground, for what happened to the rest of the
water we think Mars once had.”

Another new result from the neutron data is that large areas of Mars
at low to middle latitudes contain slightly enhanced amounts of hydrogen,
equivalent to several percent water by mass. The team’s preliminary
hypothesis is that this relatively small amount of hydrogen is more likely
to be chemically bound to the minerals in the soil, than to be in the form
of water ice.

For images of the water ice findings, as well as more information about
Odyssey and the gamma-ray spectrometer, visit hitp./mars.jpl.nasa.gov/odyssey.

Christensen presented his findings at the
spring meeting of the American Geophysical
Union.

“When we look at these distinct layers
we see that the temperatures are very
different, indicating that there are significant
differences in the physical properties of the
rock layers,” he said.

§ The differences in surface temperature
could be caused by the fundamental differ-
ences in either the size of the rock frag-
ments in the layer, the mineral composition
or the density of the layers.

Odyssey’s imaging team is working on fully processing the infrared im-
ages, a complex and difficult task. When finished, the data will help them
test some important theories about what causes the layers on Mars by
examining the mineral composition of the specific layers. Plausible explana-
tions include a history of volcanic activity depositing layers of lava and
volcanic ash; a history of different processes that created the layers through
wind and water; or a history of climate change that varied the nature of the
materials deposited.

Christensen theorizes that the layers are caused not by surface effects,
but by changes in the planet's subsurface water table. The presence or
absence of water and the minerals carried in it can significantly affect
how sediment particles are cemented together. With no clear evidence for
surface water, precipitation or runoff, Christensen believes that changes
in levels of underground water percolating through layers of buried sedi-
ments could account for differences in rock composition between layers.
More complete infrared data will help to confirm or disprove this and
many other hypotheses concerning Mars” geology.

PIA03806
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This newly released Galileo image
of Jupiter’s moon lo shows details
of the mountain called Tobil
Mons, a small dark-floored
volcanic crater. New images were
laken soon afier sunrise at Tohil,
with a resolution of 50 melers
(160 feet) per picture element to

reveal details never seen before.

Kids learn
ahout comets
by making
tasty treats

Galileo delivers diverse lo images

The final images are in, and the
resulting portrait of Jupiter’s moon lo,
after a challenging series of observa-
tions by JPLs Galileo spacecraft, is a
peppery world of even more plentiful
and diverse volcanoes than scientists
imagined before Galileo began orbiting
Jupiter in 1995.

Now that Galileo’s observations of lo
have ended, scientists are focusing on
trying to understand the big picture of
how lo works by examining details.

Thirteen previously unknown active
volcanoes dot infrared images from
Galileo’s final successful flyby of o,
JPL volcanologist DR. ROSALY LOPES
reported last month at the spring
meeting of the American Geophysical
Union.

That brings the total number of
known lonian hot spots to 120. Galileo
images revealed 74 of them.

“We expected maybe a dozen or
two,” said DR. TORRENCE JOHNSON,
Galileo project scientist at JPL. That
expectation was based on discoveries
by JPLs Voyager spacecraft in 1979
and 1980, and subsequent ground-
based observations.

Galileo’s latest images, which also
show tall slopes crumbling and surface
deposits from two eruptions’ recent
giant plumes, are available online at
http.//www.jpl.nasa.gov/images/io.

Four JPLers on Mars ‘03 science team

Four JPL scientists are among 28
selected by NASA to participate in the
2003 Mars Exploration Rover Mission.
The mission consists of two separate,
though identical, rovers scheduled for
launch in mid-2003 and arrival at
separate destinations on Mars in early
2004.

The selected proposals were judged
to have the best science value among
84 proposals submitted to NASA last
December in response to the Mars
Exploration Rover Announcement of
Opportunity.

Each selected investigation will work
with the Mars Exploration Rover Program
Office at JPL, and will become full
mission science-team members, joining
previously selected scientists as part of
the Athena payload science team.

“The breadth, scope, and creativity of
the scientists selected is very encour-
aging,” said DR. ED WEILER, NASA
associate administrator for space
science. “By directly participating in
NASA'S next mission to the surface of
Mars, they will help bring us closer to
the long-term objective of our Mars

Exploration Program—understanding
Mars as a planet and determining
whether life ever existed there.”

The JPL scientists selected and their
investigations:

o WILLIAM FOLKNER: Measurement
of Mars Rotation Changes with the
Mars Exploration Rovers;

o MATTHEW GOLOMBEK: Directing
Long Range Rover Traverses using
Orbital Surface Predictions and Mars
Exploration Rover Ground Truth;

e TIMOTHY PARKER; Sedimentary
Stratigraphy and Geomorphology of the
rover A and B Landing Sites;

o ALBERT YEN: Soil Formation
without Liquid Water: An Assessment
of the Meteoritic Contribution to the
Martian Surface.

The rover mission science objectives
include: (1) study rocks and soils for
clues to past water activity; (2) investi-
gate landing sites that have a high
probability of containing evidence of
the action of liquid water; (3) deter-
mine the distribution and composition
of minerals, rocks and soils surround-
ing the landing sites; (4) determine the
nature of local surface geologic proc-
esses; (5) calibrate and validate data
from orbiting missions at each landing
site; and (6) study the geologic proc-
esses for clues about the environmen-
tal conditions that existed when liquid
water was present, and whether those
environments were conducive for life.

For a list of the other selected
investigators, log on to http://www.jpl.
nasa.gov/releases/2002/release_2002_
124.html.

Heritage Week coming up

JPLs 22nd annual American Heritage
Week will be celebrated Monday, June
10 to Thursday, June 13. Sponsored by
JPLs Advisory Committee on Minority
Affairs, the event is themed “Continuing
the Tradition of Our Heritage.”

The festivities open Monday at
11:30 a.m., when introductory remarks
will be followed by a multicultural
fashion show. Music and dance will be
featured each day through Thursday
from 11:30 a.m. to 1 p.m.

The following ethnic groups are
scheduled to participate: African Amer-
ican, Arab, Armenian, Asian Indian,
Chinese, Filipino, German, Iranian,
Japanese, Korean, Latino, Native Amer-
ican, Polynesian and Vietnamese.

As always, the highlight of the week
promises to be International Cuisine
Night on Thursday from 4:45 to 7 p.m.,
as booths featuring 15 varieties of food
will offer free samples.

JPL's Maura Rountree-Brown [right) helps second-graders Sydney (leff)

and Joie create “ice cream comets” during the girls’ May 29 visit

fo the Lab with their Arcadia Christian School classmates. They

used cookies, peanuts, coconut and candy fo represent the elements

that make up a comet, and combined those ingredients with ice

cream mix, salt and a bag of ice to make real ice cream. JPlers

Art Hammond, Marla Thomton and Reid Thomas also helped the

visitors put fogether the freats and learmn about JPUs Stardust mission,

en route to a planned rendezvous with comet Wild-2 in early 2004.

Photo by Dutch Slager / JPL Photolab

sl)ecial E vents Calendar

Ongoing Support Groups

Alcoholics Anonymous—Meetings are
available. Call the Employee Assis-
tance Program at ext. 4-3680 for
time and location.

Godependents Anonymous—Meets at
noon every Wednesday. Call Occupa-
tional Health Services at ext. 4-3319.

Gay, Lesbian and Bisexual Group—
Meets the first and third Fridays of
the month at noon in Building 111-
117. Call the Employee Assistance
Program at ext. 4-3680 or Randy
Herrera at ext. 3-0664.

Caregivers Support Group—Meelts
the first Thursday of the month at
noon in Building 167-111 (The
Wellness Place). Call the Employee
Assistance Program at ext. 4-3680.

Working Parents Support Group—
Meets the third Thursday of the
month at noon in Building 167-111
(The Wellness Place). For more
information, call the Employee
Assistance Program at ext. 4-3680.

Saturday, June 8

Folk Music—Singer/songwriter

Katy Moffatt will appear in Caltech’s
Dabney Lounge at 8 p.m. Tickets are
$12 for adults, $4 for children under
12. Call (626) 395-4652 or check the
Folk Music Society website at hitp:/
www.cco.caltech.edu/~folkmusi.

Tuesday, June 11

JPL Stamp Club—Meeting at noon in
Building 183-328.

Wednesday, June 12

JPL Amateur Radio Club—Meeting at
noon in Building 238-543.

JPL Toastmasters Club—Meeting at
5 p.m. in the 167 conference room.

Guests welcome. Call Joy Hodges at
ext. 4-7041 for information.

Friday, June 14

TIAA/CREF Enrollment Meeting—
Employees newly eligible for Caltech/
JPL retirement plan participation can
come to T1720-137 at noon for help
in selecting investment options and
completing enrollment forms.

Saturday, June 15

Aero Association of Caltech—The
Caltech/JPL Flying Club, which has
a fleet of six aircraft, will hold a
barbeque and open house in the Fast
Aviation hanger at El Monte Airport
from noon to 3 p.m. No charge, but
RSVP and get directions from Albert
Haldemann ext. 4-1723. Flying Club
members, families and Caltech or
JPL community members are wel-
come. Demo flights will be available.

Tuesday, June 18

JPL Hiking+ Club—Meeting at noon
in Building 238-543.

Tues.-Wed., June 18-19

Investment Advice—One-on-one
counseling is available with TIAA/
CREF in T1720-131. For an appoint-
ment, call (877) 209-3140, ext. 2614.

Thursday, June 20

“The Importance of Credit Scores"—
This Caltech Employees Federal
Credit Union-sponsored seminar will
be held from 5:30 to 7 p.m. at Cal-
tech’s Sharp Lecture Hall. Admission
is free. Call Pattyl at (818) 952-
4444, ext. 273, 1o reserve your seat.

Thurs.,-Fri., June 20-21

Von Karmén Lecture Series—JPLs
Dr. Don Yeomans, head of NASA's
Near Earth Objects Program Office,
will present “Comels, Asteroids and
the Interplanetary Shooting Gallery”
Thursday in von Karmén Auditorium
and Friday at Pasadena City College’s
Vosloh Forum, 1570 E. Colorado
Blvd. Both lectures begin at 7 p.m.
Yeomans will discuss how comels and
asteroids brought the building blocks
of life to the young Earth and later
caused worldwide extinctions. The
JPL lecture will be webcast live and
will be available after the event at
http.//www.jpl.nasa.gov/events/
lectures/jun02.html. For more
information, call Public Services

at ext. 4-0112.

Social Security—Call the Benefits
Office at ext. 4-3760 for an appoint-
ment with a representative in July.

Software Architect candidates sought

JPLs Center for Space Mission
Information and Software Systems
(http://csmiss.jpl.nasa.gov) seeks
candidates for its Software Architect
Program. The goal of the program is
to help train the next generation of
software architects who will design
and implement software for future
JPL missions.

Software Architects will provide a
system-level view of software across a
project or program. They will ensure
that a consistent software architec-
ture is utilized across missions, that
all top-level software parts fit togeth-
er, and that the appropriate method-
ologies, tools, practices and technol-
ogies are applied and utilized. They
will be an important part of the inter-
face between technical (software engi-
neers, software developers and tes-
ters, data engineers, data archive
team, etc.) and managerial (custom-
ers, managers, scientists, hardware
engineers, mission architects, etc.)
aspects of a program or project.

The Software Architect Program is
a half-time, one-year, paid intern-
ship. At least two candidates will be
chosen each year to participate. The
training, internship, and other activi-
ties are funded by CSMISS.

CSMISS seeks applicants with

strong technical and problem-solving
skills, leadership in technical innova-
tion, communication and mentoring
skills, and software engineering,
software management, and/or flight
project experience. Selection of
participants in the program will be
determined by the individual qualities
of the candidates and their fit into
the overall goals of the program.

Applicants must be full-time,
benefit-based JPL employees, hold
a bachelor’s degree or equivalent
experience and have a minimum of
five years of work experience that
includes a significant software engi-
neering background and/or flight
project experience.

Applicants for the FY 2003 program
must submit a resume and a one- or
two-page letter—with concurrence by
their division manager, stating why
they should be considered—to Brian
Vickers, mail stop 171-264, by Friday,
June 28. Applicants and their division
manager should retain copies.

Interviews will be conducted
throughout July, and all candidates
will be informed of the selection
decision by the end of August.

For more information, call Trisha
Jansma at ext. 4-0647.




JPL WAS AWARDED ISO CERTIFICATION
in April 1999. To maintain this
certification, the Laboratory is audited
twice a year by an external auditing
company. This April the lab successfully
completed an ISO audit that combined
a three-year cerfification review and

a certificate transfer from JPL's original
external auditing company, DNV, to

the current company, National

Quality Assurance USA.

Many JPlers have never experienced
an I1SO audit and are curious about
how it works. To gef a bird’s eye
view, Universe interviewed three JPL
employees who served as “guides”
and “scribes” for audits. Representing
various organizations across the Lab
with a solid understanding of how the
Lab works, they help external auditors
find their way around JPL, meet the
employees they are scheduled to audit
and ensure that a written account of
the interaction between the auditors

and the JPlers interviewed is recorded.

Guides and Scribes are selected by
the Enferprise Process and Standards
Program Office (108 for their ability fo
coordinate logistics and problem-solve
during the audit.
They are typically
an 1SO Internal
Assessor or an ISO Organizational
Representative, and are chosen

for their active listening skills, respon-
siveness, flexibility, and being
wellnetworked across the Lab. They
are responsible for keeping both the
inferviewees and Office 108 informed
of new developments during the audit
and are essentially the people who
make the audit a “win-win” situation for

both JPL and the external auditors.

To get a better idea of what occurs
during an external audit and see how
effectively they think ISO is working af

JPL, Universe talked with 1SO scribes
NICK THOMAS, o 34-year JPL
employee who works in the JPL Systems
Management Office (520) and is
responsible for resource assessments
and archiving; BUD LOVICK, Technical

Group Supervisor for the Spacecraft

Telecommunications Equipment

Section 336; and SCOTT MORGAN,
Technical Group Supervisor for the Front
End Controller Group in the Communi-

cafions Ground Systems Section 333.

Anyone who is inferested in
becoming an ISO internal assessor
affer reading these experiences
should contact Peter Barry of the

Enterprise Process and Standards

Program Office at ext. 4-0704.

Photos by Bob Brown / JPL Photolab

By Vicki Laidig
and Mark Whalen

How did you become involved in
being a “scribe?”

N T | became involved very early on as
the Space and Earth Sciences Programs
Directorate’s 1ISO representative. I was
coordinating ISO assessments and
audits of the projects in the directorate,
and as part of my education on the
subject I attended a week-long ISO lead
auditor class sponsored by NASA. After
that, I participated in internal ISO
assessments as a lead auditor on two
occasions and as an auditor on one.

B L I'm the Division 33 ISO representa-
tive and have been involved with setting
up ISO audits and resolving ISO Correc-
tive Action Notices after audits.

$ M 1 took the ISO 9000 auditor class
out of curiosity, wondering what the ISO
standard was all about and how it would
impact JPL. Following the class, I was
selected to lead teams of JPL auditors
during the Lab’s internal assessments.
This caused me to wonder how the
professional, external auditors handled
the audit process and dealt with the
same issues we would encounter on the
internal audits. I asked to be a scribe

for the original certification audit and
have participated in many of the exter-
nal surveillance audits in this capacity.

Describe the experience. Did you

help the auditor, or help JPLers being
audited, or both?

N T My responsibilities were to
record the key points of the audits; for
example, who, what, where, when, etc.

We had 11 interviews and talked to
approximately 15 people. The interviews
varied in length from 10 minutes to

one hour. After the interviews were
complete, I prepared a daily report for
the ISO group.

B L The audit was a learning session
for all the participants. The auditor
described the objective and the methods
to be used. The questioning led to re-
sponses about the organization, the
product and the process being audited.
As the audit progressed we learned the
reason behind the line of questioning,
and the auditor gave suggestions on
improvements whenever a problem

was encountered. Each visit was about

30 minutes, and with note-taking and
walking time between visits, there
were about eight visits per day.

$ M Besides recording discussions
between the external auditor and JPL
interviewees, I also noted areas where
the auditor discovered potential issues
with JPLs implementation of processes
that might be noted as a “non-confor-
mance” to the ISO 9001 standard. The
scribe or guide can sometimes function
as a translator for the auditor and
explain some of JPL-unique terminology.
Interviews with the eternal auditors
lasted from as little as a few minutes
to an hour, depending on the area the
auditor is exploring and the role the
JPL employee plays in that area. The
external auditors who I have worked
with all present their questions in a very
non-confrontational, friendly manner.

NICK THOMAS

As a result of your participation, did
you gain a greater appreciation of 1ISO?
N T Yes. Anytime one is involved in a
process, whether it's designing or build-
ing a product or the ISO process of
auditing our processes, it gives one a
better understanding and appreciation
of JPL and its employees.

B L The term “ISO” was hardly men-
tioned, but I do have a greater apprecia-
tion for having simple procedures, for
following those procedures, for keeping
good records and for the folks who were
audited who did all of the above. There
were a quite a few suggestions and even
some minor “observations” by the audi-
tor, but there were no major findings on
any of the audit sessions.

s M In discussions with the external
auditors between interviews, I gained a
much greater appreciation for the vari-
ous methods that other companies have
used to meet the ISO requirements. For
instance, if we encountered an area
where JPL was not in compliance with
the ISO standard, we would discuss
some examples that the external auditor
had seen in other organizations and try
to map them to the JPL environment.

What did you learn about JPL by

doing this? Do you see the Lab a bit
differently now?

N T The main thing I learned was really
just a reinforcement that JPL employees
are very dedicated to the success of
their activities and to those who work
for and with them.

B L The idea of using procedures

and processes in everyday JPL activities
seems to be working. There were no
major JPL complaints about procedures
or following procedures or about keep-
ing records, and as a matter of fact,

it all seemed to be quite routine. I do,
indeed, see the Lab differently. I have

a better understanding and appreciation
of work and operations in other areas
of JPL.

s M [ have learned a great deal about
how various areas of JPL operate that

I would never have come in contact
with otherwise. Having spent my career
al JPL in software development, |

was amazed at the scope of the effort
involved in areas such as procurement,
flight hardware, and even the Surface
Simulation Lab, where they create
samples of the surface of other planets
and comets for testing surface sensing
instruments and rovers.

Behind the Scenes

SCRIBES AND GUIDES PLAY A KEY ROLE IN SUCCESSFUL ISO AUDITS

SCOTT MORGAN

Overall, was this a good experience
for you?

N T Yes. | think every employee

should participate in the assessment
and auditing processes both as an inter-
viewee and an interviewer. My hope is
that all JPL section managers become
trained as ISO lead auditors, thus edu-
cating the responsible line managers in
the ISO process and providing JPL with
an unlimited resource of lead auditors
for our internal assessments.

B L Yes, this was a good experience
and the audit passed very quickly. The
wide variety of destinations on the

audit agenda—from science labs where
original research is being conducted to
program management and operations
management offices—made the experi-
ence worthwhile.

$ M Being an internal auditor and a
scribe for external has been a very
rewarding experience. I have learned a
lot about JPL in meeting with employees
and discussing their work. The exposure
I received has provided a greater appre-
ciation for the breadth of work that goes
on to make JPL operate effectively.
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Individval Awards

Exceptional Business Operations
Eric Fuller, Joanne Kennedy,
Tu-Anh Phan.

Exceptional Leadership

Larry Bergman, Scott Bolton, Samuel
Gulkis, Fred Hadaegh, Candice
Hansen, Brian Paczkowski, Jack
Patzold, Richard Rainen, Ida Young.

Exceptional Quality

Gil Clark, Zareh Gorjian, Randy
Herrera, Kenneth Lawrence, Kenneth
Van Amringe, Nancy Van Wickle.

Exceptional Technical Excellence
Edward Kopf, Timothy McElrath.

Team Awards

Exceptional Business Operations
« Human Resources Information
Systems and Human Resources
Integration Systems: For significant
contributions in the design and devel-
opment of the Advanced Benefits
Module and the Web Organization
Chart Directory, including the online
signature authorization delegation
lookup.

« Knowledge Management & Document
Data Management: For significant

assings

RALPH LUTWACK, 79, a retired mem-
ber of the tehnical staff in Section 342,
died of heart failure April 26.

Lutwack worked at JPL from 1964-92.
He is survived by his wife, Phyllis.
Services were private.

etirees

The following JPL employees retired in
June: A. Earl Cherniack, 44 years,
Section 160; Raymond Freeman, 43
years, Section 357; James K. Johnson,
40 years, Section 350; Jimmie Tomey, 40
years, Section 387; Harry Detweiler, 34
years, Section 500; Kenneth McGraw, 34
years, Section 313; Lanny Miller, 29
years, Section 450; James Gerschultz,
23 years, Section 312; Lloyd Nessler, 23
years, Section 352; J. Donald Lafontan,
14 years, Section 320; Tony Reichert, 12
years, Section 272.

c lassifieds

BABY ITEMS: Evenflo carrier, soft front, $7; Cen-
tury car seat, w/base, rear-facing, $40; Safety1st
bathtub carrousel, $7; all in superb condition,
prices are obo. 626/791-6101.

BED, antique oak & rod iron, queen size w/rails,
$150/0bo (see picture @ERC). 626/744-9064.
BIKE, Trek Multitrack 700, like new, Shimayo
gears, clip on lights, lock, helmet, removable
fenders, toe clips, many accessories incl., well
maint., exc. cond., $200/obo. laurel@ekit.com.
CABINETS, Ikea, free standing, all fully assem-
bled, solid construction, like new, base cab. 57" w
X 25" d x 35" h, $300; high cab., 27" w x 25" d x
70" h, $300; child's wardrobe, 25" w x 60" h x 21"
d, $150. 626/345-9386.

CARGO CONTAINER, rooftop, Sears, $50;
LUGGAGE RACK, rooftop, $20. 626/797-6982.
CARTRIDGE DRIVE, Syquest, 44MB, $15; cart-
ridges, 44MB, $1 apiece; CD JEWEL cases, 50,
$10; DIET TAPES, Jenny Craig, set of 14, $50;
COMPUTER PWR. CONTROL CTR., 5 pwr switch-
es + 1 master switch, 5 surge-protected outlets +
2 modem/fax/phone jacks, new, $20; ORGAN,
Yamaha 415 electronic console w/13 pedals, 3
keyboards, 144 rhythm patterns, pd. $7,500,
sacrifice for $3,000. 790-3899.

COFFEE MAKERS, Krups 10-cups, white/gray, like
new, $40/0bo; Braun 10-cups, white/black, like
new, $30/0bo. 626/791-6101.

COMPUTER, Power Mac, 7500/100 w/monitor,
keyboard/mouse and personal printer-Laser
Writer, $450/0bo. 626/797-1310, leave msg.
COMPUTER, used Compaq Pentium, 64 MB RAM,
15" monitor, CD-ROM, new 56K modem, mouse,
keyboard, great for Internet, warranty, $325.
626/486-0999.

DINING TABLE, round, 4 swivel chairs, dark blue
upholstery, $100. 626/447-6423.

DINING TABLE, Broyhill, solid wood, 6 chairs
w/arm rest, extendable w/2 inserts, $250; ENTER-
TAINMENT CENTER, oak, w/glass panels and
drawers, $75. 626/799-7593.

DRESSES, size 12, shoes, purses; TV; AIR CONDI-
TIONER, much more. 626/797-2720.

GOLF CLUBS, Adams Tight Lies, 3W and 5W,
graphite shafts, exc. cond., headcovers included,
$50/ea. or $80/both. 952-7472.

HIDE-A-BED sofas, 2, gd. cond., $135/ea.; BUNK
BED MATRESSES & BOARD, like new, $65;

achievement in the upgrade of the
DocuShare Project and Line Organiza-
tion Electronic Document Libraries.

Exceptional Technical Excellence

« Advanced and Second-Generation
Precipitation Radar Technology
Development: For significant achieve-
ment in the development of advanced
specialized rain radar technologies
to identify precipitation events
within a hurricane.

« Cryobot: For significant achieve-
ment in the design, construction,
test and operation of a vehicle for
melting and exploring polar ice
caps on Earth, Mars, and the icy
outer satellites.

« Deep Space 1 Comet: For signif-
icant achievement in planning and
conducting Deep Space 1's extra-
ordinarily complex and flawless
encounter with comet Borrelly,
yielding the highest quality scientific
data on a comet ever obtained.

« Mars Odyssey Tiger Team for
Spacecraft/Telecommunications:
For significant achievement in
identifying and solving the Electro-
magnetic Compatibility problems
and demonstrating solutions for a
desensitized UHF communication
subsystem for the Mars '03 mission.
o Cassini Jupiter Encounter: For
significant achievement in the plan-
ning, development and execution of
the science observation sequence
for the Cassini Jupiter flyby.

STEREO & SPEAKERS, lg., $50/pr.; MISC: lamps,
child’s desk, revamped computer, great cond., gd
for student, like new, $550. 626/797-2720.
KITCHEN TABLE, butcher block style w/white
turned legs, + 6 Windsor-style chairs, table top
needs refinishing, otherwise solid, $190; CLOTH-
ING, boys, slacks, shirts, blazer sizes 10-12, nice
cond. 952-8455.

LADIES CLOTHING: evening dress, elegant, knee
length, short sleeve, beaded all over, plum colored,
sz. 14-16, never worn, tags still attached, bought
for $100, best offer; swimsuit, 1 piece, black, size
16W, slimming style, never worn, tags still
attached, bought for $23, best offer. 687-9812.
MONITOR, 20", Apple scan, color, exc. cond.,
$200. 661/273-3229.

PAINTING, large, oil, seascape, in nice frame, 32"
X 56", $35; MATTRESS, twin, box spring and
frame, $15; INFLATABLE SHARK for pool, $1;
LAMPSHADES, $2/ea.; LAMPS, 2, with shades,
$2; WALKING CANE with 4 prongs, $3. 248-4647.
PATIO FURNITURE, by Tropitone, 2 sets of a table
& 4 chairs each, exc./like-new cond., cocoa
brown, $300 ea. set, $525/both. 626/339-5511.
REFRIGERATOR, narrow, about 4' tall, 7.1 cu. ft.,
excellent space saver, $75. 957-7742.
REFRIGERATOR, Kenmore, auto defrost, top
mount freezer, ice maker, 18.1 cu. ft., energy eff.,
quiet, like new, $450. 626/345-9386.

SCANNER, brand new and unopened, Memorex
6142u, color flatbed, USB for Windows
98/2000/ME, 600 X 1200 DPI, 42-bit color, 9600
dpi enhanced resolution, $37. 956-3745, Steve.
SKI SET, used women’s Head 170s, Gala radial

& poles; Salomon boots, size 7 & bindings,
$150/0bo (see picture @ERC). 626/744-9064.
STEMWARE, Fostoria crystal, pattern "Wedding
Band", simple design featuring platinum band at
top of glass, 8 goblets, 5 champagne, 3 wine, exc.
cond., $125 for all. 626/355-3886, Rosemary.
TELEVISION, Sharp, color, 19", with stand, $20;
COT, folding, with mattress, $7; BACKPACK, boys,
$5; DESK, metal, 20" x 40", $25; LAWNMOWER,
push, 18" with catcher, $30; MATTRESS,
inflatable, $5, MIRROR, 20" x 40", $2. 248-4647.
TICKETS, Dodgers, various games throughout the
season, 2 seats on loge (orange) level near first
base, $23 per ticket. 626/296-1253.
TYPEWRITER, Silver Reed, electric, new cond.,
$75/0bo. laurel@ekit.com.

Vehicles/Accessories

'89 BAYLINER Capri boat, 19 ft., 4 cyl., Cobra in-
board/outboard, vg cond., approx. 40 hours on en-
gine, grt family ski/fish boat, AM/FM cass., many
extras: skis, vests, life jackels, elc., trailer has
new tires, photo at www. mogensigns.com/boat.
htm, ready for summer, $6,800/0bo. 352-4102.
'95 BMW 325i, white with tan interior, 2 dr, 5-
speed, new tires, CD changer, LoJack, excellent
cond., $16,750. 626/795-6538.

89 BMW 525i, black on black, sunroof, leather,
almost-new Michelins, 5 spd. manual, 105,000
mi., Kelly $6,645, sell $6,200/0bo. 679-4724.

’02 CHEVY Avalanche 1500, 2 WD, V8, 4-speed
automatic, 6,300 miles, loaded, + Star, Lo-Jack,
running boards, $29,900. 779-8481, George.

’96 CHEVROLET Impala SS, dk. cherry, all
options plus LoJack, CD, 100K warranty, 80K mi.,
exc. cond., $16K/obo. 790-0828.

99 DODGE Ram 1500 truck, 5.2L V8, 8' bed,
locking shell, 41K miles, must sell, $12K.
909/593-6379, eves.

‘97 DODGE Caravan, 7 pass., 4 cyl, a/c, pwr.
steering, dual airbags, dark green, 2nd owner,
exc. cond., sold because moving out of U.S., 76K
mi., $6,000/0bo. 626/795-2409.

'98 FORD Ranger XLT, great cond., wht, 2 dr., V6,
4.0, 83K mi, 6" body lift, off-road tires, custom
brush guard, pwr. everything, a/c, ABS, am/fm
cass., bedliner, tow hitch, spotlight, code3media
@crownvic.net for link to photos, $13,000/0bo.
822-6465.

'97 FORD Taurus GL sedan, 83K mi, V6 auto.,

4 dr., a/c, pwr. steering/window/door locks/ABS
brakes, dual airbags, cruise control, metallic
silver, super clean, Michelin tires, $4,995.
626/798-1765.

‘96 FORD Escort LX, 2-dr. hatchback, stick shift,
a/c, stereo, only 60K mi., greal commuter car,
exc. cond., $4,650. 909/985-6806.

'95 FORD Explorer Ltd., V6, 4 w/d, It. green w/lt,

« Galileo Science Planning &
Operations: For significant achieve-
ment in the planning and manage-
ment of the science data return for
the Galileo encounters with the
Jupiter system.

« Galileo SSI Recovery: For signifi-
cant achievement in the diagnosis
and implementation of corrections
to the solid state imaging camera
anomalies in support of the lo

32 flyby.

« Huygens Recovery Task Force: For
significant achievement in the recov-
ery from the relay receiver design
flaw in support of the scientific data
capture from the Huygens probe.

« SIM System Testbed: For signi-
ficant achievement in the assembly
and demonstration of the world’s
first three baseline interferometer.

« SIM Metrology Beam Launcher
Development: For significant
achievement in the concept, design,
construction, and demonstration of
two beam launcher prototypes.

Exceptional Quality

« AVIRIS Overflight of the World
Trade Center: For displaying
outstanding dedication in acquiring
and analyzing data from the
Airborne Visible/Infrared Imaging
Spectrometer in response to the
World Trade Center disaster.

« Cassini Attitude & Articulation
Control Subsystem: For outstanding
dedication in resolving anomalies

beige leather interior, 6-disc CD changer, cass.,
LoJack, roof rack, tow package, pwr. seats/locks/
ABS, dual airbags, rear air, cruise ctrl, gd cond.,
170K mi., orig. owner, $9K/obo. 909/469-6131.
’95 FORD Windstar XL minivan, rear air, quad
seating, console, plus many more features, 87K
mi., one owner with all records, runs great,
$5,700. 626/447-6423.

'92 FORD Explorer, 4 w/d, 87K, leather int., tilt,
sunroof, Alpine CD, $4,200. 626/797-3917.

'63 1/2 FORD Galaxy 500 big engine, classic, 1
owner, $3,995. 626/793-8562.

'94 HONDA Nighthawk, 250cc, 2,500 mi., exc.
cond., kept in garage, $2,000. 562/693-1136.

'92 HONDA Accord EX sedan, 4 door, 106K mi.,
gd. cond., white w/blue int., auto., 4 cyl. 2.2 ltr.,
front whl dr., a/c, p/s, p/w, p/dl, cruise cont., ABS,
tilt whl., sun/moon roof, am/fm anti-theft
stereo/cassette, gd. tires, $5,500. 626/296-9073.
'81 HONDA Interstate SilverWing, shaft drive, wa-
ter cooled, Prolink suspension, just over 6K mi.,
garage kept, 2nd seat for passenger, near mint,
http://home.attbi.com/~macmaven/sw/index.htm
for pictures, $2,250. 353-2103.

‘99 JEEP Wrangler SE, exc., black, soft top, under
23K miles, 4W drive, extras, like new, $11,000.
957-7742.

‘93 JEEP Grand Cherokee Laredo, burgundy, V8,
all-wheel drive, 103K mi., tow package, LoJack,
velour interior, $6,500. 626/441-2150.

94 MAZDA 626ES sedan, 4 dr., black w/gray
leather interior, V6, auto, 6-CD changer, pwr seat,
ABS, moonroof, low miles, $5,700. 642-4253.
‘93 MAZDA MX6, red w/tan interior, 5-spd., sun-
roof, alarm, new CD player, pwr. windows/ locks,
a/c, 115K miles, vg cond., $3,900. 323/221-9691.
"72 MERCEDES Benz 280 SE 4.5, tan, 4 dr., 4.5
liter V8, a/c, recent brake work, tires, battery,
87K mi., runs exc. needs cosmetics, minor work,
$3,500. 714/840-3688.

'97 MERCURY Villager GS, minivan, 7 passenger,
CD player, vg cond., $8,900. 661/286-1038.

'92 PONTIAC Transport, V6, 3.8L, ABS, front and
rear air, well-maintained engine, 102,000 mi.,
$3,500. 626/799-7593.

'01 VOLKSWAGEN Beetle GLS, silver/black
leatherette, 5 spd., pwr. locks/windows/mirrors,
cruise, alloys, am/fm cass, CD changer, fog lights,
ABS, remote keyless entry, 8K mi., $16,800.
626/449-0997.

73 VOLKSWAGEN Bug, good mechanical, body
and interior cond., $3,200. 626/793-2320.

66 VW Bug, exc. cond., good engine, must see to
appreciate, in Sierra Madre. 626/355-7961.

‘91 VOLVO 240 GL, 127,000 mi., silver, sun roof,
good cond., service maintenance on schedule,
$5,200. 626/524-5701.

‘81 YAMAHA Seca motorcycle, XJ550RH, 550 cc,
4 cyl. in-line, 6-speed, 15K mi. Metz front/IRC
rear tires, Kerker pipe, K&N air filter, tank bag,
easy on gas and fun, vg cond., $700/obo.
626/794-7343.

Lost & Found

FOUND, coffee mug in 167 cafeteria, identify and
it’s yours. 323/935-3432, Allan.

KITTENS: five, 8 wks. old, 2 black, 3 gray Tabbys,
litter trained. 626/287-9433.

Wanted

CALCULATOR, TI-89, for student, will pay bottom
dollar. 626/799-2909.

JPL COLLECTOR PLATES, 2, sold in ERC a few
years ago; 1 was for Mars Pathfinder, 1 one for
Cassini; came in gold gift box w/plexiglass plate
stand, individually numbered on back of plate;
final sale price was $5/ea.; need one of each vari-
ety at reasonable price, prefer mint cond., new in
box, as purchased. 626/358-4722, Suzan.
NATIVE GERMAN SPEAKER, for conversation
practice, will pay $20/hr. 395-6804, leave msg.
POCKET/RAILROAD WATCH, vintage, whether it
runs or not, top price paid. pierce@earthlink.net.
SPACE INFORMATION/memorabilia from U.S. &
other countries, past & present. 790-8523, Marc
Rayman.

TELESCOPE, used, to buy, $300-$500.
rkelly8814@aol.com.

that resulted in meeting all Jupiter
science objectives.

« Documentation Services Proposal
Support: For displaying outstanding
dedication in providing customer
service and quality to the JPL
proposal process.

« JPL Education & Public Outreach
Office/Solar System Exploration
Forum FY 2001: For outstanding
dedication, coordination and
support of the JPL programs
reporting to Headquarters.

« Proposal Center: For outstanding
customer service to meet sponsor
requirements in completing NASA
and non-NASA proposals.

Exceptional Business Operations
« Human Resources Information
Systems and Human Resources
Integration Systems: For significant
contributions in the design and
development of the Advanced
Benefits Module and the Web
Organization Chart Directory
including the online signature
authorization delegation lookup.

« Knowledge Management &
Document Data Management: For
significant achievement in the
upgrade of the DocuShare Project
and Line Organization Electronic
Document Libraries.

For more information on these
awards and others in the Reward
and Recognition Program, log on to
htip://eis/sec614/reward.

VOLLEYBALL PLAYERS, coed, no beginners
please, Tues. nights 8-10:00 at Eagle Rock High
School, $3/nt. 956-1744, Barbara.

ALTADENA, charming, freshly painted 2 bd., 1
ba., house near Christmas Tree Lane, hardwood
floors, fireplace, appliances, whole-house fan,
fenced backyard, fruit trees, roses, $1,650, nego-
tiable (includes water, gardener, trash), www.
alumni.caltech.edu/~chrisc or 626/794-9579.

LA CRESCENTA, 3 bd., 2 ba. home, 3 yrs. old, lg.
vd, quiet wooded neighb’h’d, $2,400. 249-2990.
MID-WILSHIRE area, lg. duplex to share, 1 lg. bd.
w/ a/c, office, priv. ba.; share house w/fellow
JPLer, avail. July 1, $850/mo., 6-mo. lease, will
consider month-to-month. 323/931-7085.
MONTROSE, detached bachelor apt., 10 min./JPL,
$495. 626/445-0884.

PASADENA, 2,000 sq. ft., 3 miles/JPL, 3 bd., 2
ba., large master bd., large tiled kitch., fireplace,
formal din. room, also incl. washer, dryer and re-
frigerator, asking $1,850. 626/794-8517.

SOUTH PASADENA/L.A. border, 1-bd., 1-ba. apt.,
1/2 mile from 110 fwy., 10 minutes/JPL; perfect
for student or JPLer; nice quiet neighborhood
surrounded by hills; satellite cable TV provided;
$675 + first mo. security deposit. 323/344-9503.
SOUTH PASADENA rear house, 1 bd., 1 ba., appli-
ances and util. incl., living/dining area, no smok-
ing or pets, male preferred, avail. July 1, $775.
323/258-4464 or 323/256-1031.

Real Estate

ALTADENA, sale by owner, 3 bd., 1 ba., 1,108 sq.
ft., 7,668 sq. ft. lot, 2-car detached garage
w/laundry facilities, $285,000/make offer.
800/836-8750 ext. 10020.

COLORADO, 10+ level acres near Rio Grande,
NM border, 2 adjacent 5-acre lots on St. Hwy 248,
sell one or both for $1K/acre/obo. 626/254-1550.
LA CRESCENTA, part of Glendale, great area/
schools, 10 min./Lab, 4 bd., 2 ba., 1,436 sq. ft.,
backyard spa, fireplace; new: central air & heat/
copper plumbing/kitchen appliances/roof,
detached 2-car gar., $375,000. 541-6632,
clarkx2@earthlink.net.

SHOW LOW, Ariz., 3 bd. house, .43 acres w/
ponderosa pines, nat'l gas, sewer, in town sub-
division, close to skiing and fishing, great
investment property, house nds. help, $30K/obo.
Randall Mielke@fijivillage.com.

WILLIAMS, Ariz. area, (10 mi. away), 43 acres
w/2-rm house, seasonal pond, wildlife every-
where, house on top of cliff w/great views, 4-mi.
dirt road access year round, great investment,
$42K cash/obo. Randall.Mielke@fijivillage.com.

Vacation Rentals

CAMBRIA, ocean front house, sleeps up to 4, exc.
view. 248-8853.

HAWALL, Maui condo, NW coast, ocean front view,
25 ft. fr. surf, 1 bd. w/loft, compl. furn. phone,
color TV, VCR, microwave, d/w, pool, priv. lanai,
sIps 4, laundry fac., 4/15-12/14 $105/nite/2,
12/15-4/14 $120/nite/2, $15/nite/add'l person.
949/348-8047, jackandrandy@cox.net.

LAKE TAHOE, N. Shore condo, 2 bd., 2.5 ba., slps
6, pool, priv. beach, all amenities, convenient
loc.n, 2 mi./ casinos, avail. by the week only, spe-
cial JPL discount. 626/355-3886, Rosemary/Ed.
OCEANSIDE condo, fully furnished, 2 bd., 2 ba.,
fireplace, full kitchen, quiet, relaxing, beautiful
beachside setting, with BBQ, pool, spa, game
room, great ocean view; easy walk to pier &
restaurants, sleeps 8, avail. weekly or monthly.
909/981-7492 or dfhauge@yahoo.com, Darlene.
PACIFIC GROVE house, 3 bd., 2 ba., /p, cable
t/ver, stereo/CD, well eqpd. kit w/microwv, beaut.
furn, close to golf, bches, 17 Mile Dr., Aquarium,
Cannery Row, JPL discnt. 626/441-3265.

SAN FRANCISCO, elegant Nob Hill honeymoon
suite, sleeps 2 max., full kitchen, maid service,
concierge, reserve early, $145/nite, $870/week.
626/254-1550.

SILVERLAKES, Calif., resort, golfer’s dream, 4 wks
free golf/yr. at priv. PGA-rated course w/driving
range & putting greens, 2-bd. condo for up to 6, 2
lakes, many amenities, less than 2 hrs from Pas-
adena, exchange rights w/3,000 resorts, reduced
to sell due to illness, $15,000. 805/967-7725.




