Pictures
may show
Mars delta

By Guy Webster

Details in a fan-shaped deposit
discovered by Mars Global Surveyor
provide evidence that some ancient
rivers on Mars flowed for a long time,
not just in brief, intense floods.

Explorer
missions

chosen
for study
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ewly seen details in a fan-shaped
apron of debris on Mars may help settle
a decades-long debate about whether the planet had

long-lasting rivers instead of just brief, intense floods.

Pictures from JPL’s Mars Global Surveyor orbiter
show eroded ancient deposits of transported sediment
long since hardened into interweaving, curved ridges of
layered rock. Scientists interpret some of the curves as
traces of ancient meanders made in a sedimentary fan
as flowing water
changed its course
over time.

“Meanders are key,
unequivocal evidence
d that some valleys on
3 4 early Mars held persis-
y tent flows of water
over considerable
periods of time,” said
Dr. Michael Malin of
Malin Space Science
Systems, San Diego,
which supplied and
operates the space-
craft’'s Mars Orbiter
Camera.

“The shape of the fan
and the pattern of
inverted channels in it
suggest it may have
been a real delta, a
deposit made where a
river enters a body of
water,” he said. “If so,
it would be the
strongest indicator yet Mars once had lakes.”

Malin and Dr. Ken Edgett, also of Malin Space Sci-
ence Systems, published pictures and analysis of the
landform in the Nov. 13 online edition of Science
Express. The images are available online at
http://photojournal.jpl.nasa.gov/catalog/PIA04869.
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A JPL-MANAGED MISSION to study black holes is
one of five selected recently by NASA as candidate
mission proposals to study the universe. The propos-
als are candidates for missions in NASA's Explorer
Program of lower cost, highly focused, rapid-develop-
ment scientific spacecraft.

Following detailed mission concept studies, NASA
intends to select two of the five mission proposals by
fall 2004 for full development as Small Explorer mis-
sions. The two missions developed for flight will be
launched in 2007 and 2008.

The JPL-managed proposed mission is the Nuclear
Spectroscopic Telescope Array, a telescope to carry
out a census of black holes with 1,000 times more
sensitivity than previous experiments. The mission
would be led by Fiona Anne Harrison of Caltech at a
total mission cost to NASA of $132 million.

In addition to the five missions, NASA has also
decided to fund as a “Mission of Opportunity” a bal-
loon-borne experiment to detect high-energy neutri-
nos, ghostly particles that fill the universe. The
Antarctic Impulsive Transient Antenna, managed by
JPL, would detect radio waves emitted when high-
energy neutrinos interact in the Antarctic ice shelf.
The mission would be led by Peter Gorham of the
University of Hawalii at Manoa in Honolulu, at a total
mission cost to NASA of $35 million.

“The Small Explorer mission proposals we received
show that the scientific community has a lot of innova-
tive ideas on ways to study some of the most vexing
questions in science, and to do it on a relatively small
budget,” said Dr. Ed Weiler, NASAs associate adminis-
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The fan covers an area about 13 kilometers (8
miles) long and 11 kilometers (7 miles) wide in an
unnamed southern hemisphere crater downslope from
a large network of channels that apparently drained
into it billions of years ago.

“This latest discovery by the intrepid Mars Global
Surveyor is our first definitive evidence of persistent
surface water,” commented Dr. Jim Garvin, NASAS
Lead Scientist for Mars Exploration. “It reaffirms that
we are on the right pathway for searching the record
of Martian landscapes and eventually rocks for the
record of habitats.

“Such localities may serve as key landing sites for
future missions, such as the Mars Science Laboratory
in 2009,” continued Garvin. “These astounding find-
ings suggest that ‘following the water’ with Mars
Global Surveyor, Mars Odyssey, and soon with the
Mars Exploration Rovers, is a powerful approach that
will ultimately allow us to understand the history of
habitats on the Red Planet.”

No liquid water has been detected on Mars,
although one of the previous major discoveries from
Mars Global Surveyor pictures suggests that some
gullies have been cut in geologically recent times by
the flow of ephemeral liquid water. Another JPL or-

biter, Mars Odyssey, has discovered extensive deposits

of near-surface ice at high latitudes. Mars’ atmos-

phere is now so thin that, over most of the planet, any

liquid water at the surface would rapidly evaporate or
freeze, so evidence of persistent surface water in the
past is also evidence for a more clement past climate.

Malin and Edgett estimate that the volume of mater-

ial in the delta-like fan is about one-fourth the volume
of what was removed by the cutting of the upstream
channels. Their analysis draws on information from

Global Surveyor’s laser altimeter and from cameras on

Odyssey and NASAs Viking Orbiter, as well as images
from the Mars Orbiter Camera.

“Because the debris in this fan is now cemented, it
shows that some sedimentary rocks on Mars were
deposited by water,” Edgett said. “This has been sus-
pected, but never so clearly demonstrated before.”

trator for space science. “It was difficult to select

only a few from among the many great proposals we

received, but | think the selected proposals have a

great chance to really push back the frontiers of

knowledge.”

The selected proposals were judged to have the best
science value among 36 submitted to NASA in Febru-
ary 2003. Each will receive $450,000 ($250,000 for
the Mission of Opportunity) to conduct a five-month
implementation feasibility study.

The other selected Small Explorer mission proposals
are:

» The Normal-incidence Extreme Ultraviolet Spectrom-
eter: a solar spectrometer with major advances in
sensitivity and resolution to reveal the cause of
coronal heating and solar wind acceleration;

» The Dark Universe Observatory: seven X-ray tele-
scopes to measure the dark matter and dark energy
that dominate the content of the universe with
100 times the sensitivity of previous X-ray studies;

« The Interstellar Boundary Explorer: a pair of
cameras to image the boundary between the solar
system and interstellar space with 100 times the
sensitivity of previous experiments;

= The Jupiter Magnetospheric Explorer: a telescope
to study Jupiter's aurora and magnetosphere from
Earth orbit.

In addition, NASA selected a proposed mission for

technology-development funding of a proposed instru-

ment. Jean Swank of Goddard will develop a polariza-
tion sensitive X-ray detector. Swank will receive up to
$300,000 over the next two years for her study.
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Lab rates
‘excellent’ in
NASA annual
evaluation

JPL’s scores in its fiscal year
2003 Final Performance
Evaluation (also known as the
NASA report card) resulted in
improvement in two of three
categories. The Lab’s overall
score represents the first time
in 10 years that NASA has
given JPL a score of excellent
in all categories.

The annual evaluation of the
Laboratory’s performance is
used to determine the amount
of an award fee paid to Cal-
tech. In turn, some of that
money is given to JPL for use
at its discretion.

JPL Director Dr. Charles
Elachi congratulated person-
nel on the achievement, noting
that this is also the first time
the Laboratory has achieved
an excellent “overall” rating.
JPL received scores of more
than 90 out of a possible 100
in each category—Program-
matic, Institutional Manage-
ment and Outreach—for a
total weighted score of 91.85,
more than three points higher
than in fiscal year 2002.

In the award fee scoring
criteria, a score of 91 or
above is determined to be “Of
exceptional merit; exemplary
performance in a timely, effi-
cient and economical manner;
very minor (if any) deficiencies
with no adverse effect on
overall performance.”

In the Programmatic catego-
ry (worth 65% of the overall
score), JPL received a score
of 92, four points higher than
in FY ’02. In Institutional
Management (25%), the
Laboratory earned 91 points,
three more than the year
before. Outreach (10%) scored
93, three points lower than
last year (which represented
the all-time highest score).

The Lab’s weighted total
score of 91.85 was more than
three points higher than in
FY '02.

“This excellent evaluation
is an acknowledgement of the
professionalism and dedication
of every employee at JPL,”
Elachi said. “I am grateful for
your dedication and proud of
your accomplishment.”

The complete fiscal year
2003 Performance Evaluation
Report is available on the
Director’s Office home page at
http://ood under “Information of
General Interest: 2003.”
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Lab
Innovators
acknowledged
with awards

SIRTF, Galex get magazine honor
Two JPL-led missions have won
Popular Science magazine's “Best of
What's New” award. The two mis-
sions—the Space Infrared Telescope
Facility (SIRTF) and Galaxy Evolution
Explorer (Galex), which both probe
the far reaches of our universe—are
among the winners featured in the
magazine’s special December issue.

From thousands of products and
developments, the magazine staff
chose the top 100 technological
innovations, in 12 categories, that
could change the way we think about
the future. The two missions are being
honored in the Aviation and Space
category.

SIRTF, launched Aug. 25, 2003,
studies the universe in infrared
wavelengths, while Galex, launched
April 28, 2003, uses ultraviolet
detectors.

Examining the cosmos at various
wavelengths reveals different objects
and phenomena. SIRTF completed
NASAs suite of Great Observatories,
including the Hubble Space Telescope,
Compton Gamma Ray Observatory
and Chandra X-ray Observatory.

Galex will scrutinize 1 million
galaxies across 10 billion years of
cosmic history. The data will help
astronomers determine when the
stars we see in our nighttime sky had
their origins. The mission will help
scientists understand how the Milky
Way and other galaxies were formed.

Aura completes thermal vac tests
The Aura observatory, containing
JPL's Microwave Limb Sounder and
Thermal Emission Spectrometer
instruments, successfully completed
thermal vacuum tests on Oct. 30. The

Congressmen

five-week-long protoflight-level testing,
completed at Northrup Grumman
Space Technology, subjected the space-
craft and instruments to functional
modes representative of the mission
while in vacuum and at temperatures
10 degrees Centigrade (50 degrees F)
beyond predicted mission extremes.

Aura is NASA's mission to study the
Earth’s ozone, air quality and climate.
The mission is designed exclusively to
conduct research on the composition,
chemistry and dynamics of the Earth's
upper and lower atmosphere by em-
ploying multiple instruments on a
single satellite.

Aura, the third suite in the NASA
Earth Observing System Program, is
scheduled to launch in spring 2004
from Vandenberg Air Force Base.

Key dates for tax-deferred annuities
JPL's Benefits Office has announced
key dates for those enrolling in a JPL
tax-deferred annuity.
* Dec. 2: Annual TDA deferral limit
maximums for 2004 mailed to em-
ployees’ mail stops. Online enroll-
ment website opens; access through
JPL Employee Toolkit at http://nbs.
Dec. 4: Fidelity representatives will
be available for one-on-one counsel-
ing. For an appointment, call (800)
642-7131.
* Dec. 8: Annual TDA Open House.
“Talk to the Experts” representatives
from TIAA/CREF and Fidelity will be
available from 9 a.m. to 2 p.m. in
T1720-137 to answer questions.
Dec. 9-10: TIAA/CREF one-on-one
counseling. For an appointment, call
(877) 209-3140, ext. 2614, or visit
tiaa-cref.org.
* Dec. 19: Deadline for submitting
Jan. 1, 2004 salary reduction agree-
ments.

Members of the House Science Committee paid a recent vis-

it to Southern California, touring Caltech and JPL facilities.

see home
from above

Here, each visitor views his home district through the eyes of
the JPL-managed Advanced Spaceborne Thermal Emission

and Reflection Radiometer, an imaging instrument on the

on the Terra satellite. From left are Rep.

Vernon Ehlers (R-Mich.), Rep. Nick Smith
(R-Mich.), JPL
Director

Dr. Charles
Elachi, Rep.
Gil Gutkneckt
(R-Minn.) and
Rep. Jerry
Costello (D-I1L.).

JPL HELD A CEREMONY LAST MONTH TO HONOR INDIVIDUALS
who contributed outstanding scientific and technical innovations that have
been sponsored, adopted, supported or used in support of NASA's mission.
JPL Director Dr. Charles Elachi recognized recipients of Board Action
Space Act Awards, which are issued by the NASA Inventions and Contribu-
tions Board. Eighty-five JPL employees and contractors received a total of

about $97,000.

JPL received the most NASA Space Act Awards compared with other
NASA centers. To date, JPL technologists have received more than
$600,000 in combined Tech Brief Awards, Software Awards, NASA Patent
Application Awards and Board Action Awards. NASA Space Act Award dollar
amount awarded to JPL increased from $438,000 in 2002 to $601,450 in
2003. Overall, JPL has received more than 40% of the Space Act Awards.

JPL technologists have a new challenge in 2004. The goal of the Innova-
tive Technology Asset Management Office is to exceed the monetary award
received in 2003. “In my travels to NASA centers | see so much technology,
innovation and scientific achievements that are yet to be reported and
recognized by Space Act Awards,” noted Walter Hussey, Invention and
Contributions Board staff director, during his JPL visit.

It is never too late to file innovations to the New Technology Reporting
system. As long as the innovations meet the criteria listed below, JPL
technologists are encouraged to complete Preliminary Space Act Award
questionnaires. Evaluators will use this information to determine if it is
appropriate to proceed with the formal NASA Space Act Award application.

Dutch Slager / JPL Photolab

Special Events Calendar

Ongoing Support Groups

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

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

Codependents Anonymous—Meets at
noon every Wednesday. Call Occupation-
al Health Services at ext. 4-3319.

Gay, Leshian and Bisexual Group—
Meets the first Friday and third Thurs-
day of the month at noon in Building
111-117. Call the Employee Assistance
Program at ext. 4-3680 or Randy Her-
rera at ext. 3-0664.

Parents Group for Children With Special
Needs—Meets the second Thursday of
the month at noon in the Wellness
Place, Building 167-111.

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.

Friday, November 21

The Umbilical Brothers—The pair will
perform Thwak, a combination of comic
imagination, physical skill and vocal
ingenuity, at 8 p.m. in Caltech’s Beck-
man Auditorium. Tickets are $25, $21
and $17; high school age and younger,
$10. For more information, call (626)
395-4652.

Von Karman Lecture Series—Peter
Doms, DSN manager of development
and operations, will present “The DSN
Challenge for 2003-2004: Tracking
Dozens of Mission-Critical Spacecraft
Events” at 7 p.m. in Pasadena City
College’s Vosloh Forum, 1570 E. Col-
orado Blvd. For more information, call
Public Services at ext. 4-0112.

Wednesday, November 26

JPL Toastmasters Club—Meeting at 5
p.m. in the 167 conference room. Call
Debbie Llata at ext. 3-3690.

Volunteer Professionals for Medical
Advancement—Meeting at 10:30 a.m. at
the Caltech Credit Union, 528 Foothill
Blvd., La Cafada.

Tuesday, December 2

“Earth, Wind, Fire, Water: Using Sensor-
webs to Track Dynamic Events”—Dr.
Steve Chien, Principal Scientist and
supervisor of the Artificial Intelligence
Group in JPL’s Exploration Systems
Autonomy Section, will speak at noon in
Building 180-101 on the Lab’s efforts to
develop systems that automatically
detect and track these science phenom-
ena using orbital assets.

JPL Gamers Club—Meeting at noon in
Building 301-227.

JPL Genealogy Club—Meeting at noon
in Building 238-543. Guest speaker Bill

Here are the Space Act Award criteria:

Doty of the National Archives and
Records Administration’s Pacific Region
office in Laguna Niguel will present “A
Genealogical Overview of the National
Archives.” Members and guests are
invited; note the special location for
this meeting. For information, call Jay
Holladay at ext. 4-7758 or Sue Barry at
ext. 4-9126.

Wednesday, December 3

Associated Retirees of JPL/Caltech—
Meeting at 10 a.m. at the Caltech Credit
Union, 528 Foothill Blvd., La Cafiada.

Thursday, December 4

Investment Advice—Fidelity representa-
tives will be available for one-on-one
counseling. For an appointment, call
(800) 642-7131.

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

JPL Stories—Jack Dawson, JPL pho-
tography director, will present “Two
Spectacular Examples of High-Speed
and Time Lapse Photography from JPL”
at 4 p.m. in the Library, Building 111-
104. This story was originally scheduled
for Aug. 28. If you have questions about
the JPL Story series or wish to partici-
pate, call Teresa Bailey at ext. 4-9233.

ME72 Engineering Design Contest—
Devices designed and built by teams of
Caltech undergraduate students will
compete at 2 p.m. in Beckman Auditori-
um. JPL Chief Technologist and Caltech
professor Dr. Erik Antonsson will
preside. For more information, visit
http://me72.caltech.edu.

Monday, December 8

Tax Deferred Annuity Open House—
Representatives from Fidelity and
TIAA/CREF will be available from 9 a.m.
to 2 p.m. in Trailer 1720-137.

Tuesday, December 9

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

Tues.-Wed., Dec. 9-10

Investment Advice—TIAA/CREF repre-
sentatives will be available for one-on-
one counseling. For an appointment,
visit http://www.tiaa-cref.org or call
(877) 209-3140, ext. 2614.

Wednesday, December 10

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

JPL Toastmasters Club—Meeting at

5 p.m. in the 167 conference room. Call
Debbie Llata at ext. 3-3690 for informa-
tion.

Friday, December 12

TIAA/CREF Enrollment Meeting—This
noon workshop in Trailer 1720-137 is
designed to assist employees newly
eligible for the Caltech/JPL retirement
plan with selection of investment op-
tions and completion of enrollment
forms.

= The scientific and/or technical innovation is used or will be used in a mis-

sion or program that relates to NASA's space and aeronautical activities.
« New technology must be reported through the NBS website at http://nbs.
* A recommendation for a Software Award must have been received.

The Inventions and Contributions Board determines award amounts, which
range from $500 to $100,000 based on the significance and value to NASA.
Awards are given to contributors whose innovations have been published in
NASA Tech Briefs ($350 per author); for software that has been approved for
release to qualified users ($1,000 for a sole author, $500 each for multiple
authors); or inventions have received approval for patent application by NASA
($1,000 for a sole inventor, $500 each for multiple inventors).

The Invention and Contributions Board reviews applications for awards
every other month. The next deadline for consideration is Dec. 10. If you
meet the criteria and are interested in a preliminary questionnaire, call Rani
Kamarga at ext. 3-7995 or visit http://ntr/pages/space_acts.htm.

Correction; Locksmiths

An article in the Oct. 24 issue of Universe on ordering office amenities online
contained some incorrect information. Staff interested in locksmith services
should actually refer to the Locks and Keys website at http:/jpl-facilities.
jpl.nasa.gov/665/lockskeys/lock.htm for job information and to determine whether
services are free of charge or require a cost.

For more information on locksmith services, call Greg or John at ext. 4-2288.



The Research and Technology
Development (R&TD) Program
was developed in 2002 to
enhance the Lab’s ability to
address the future objectives
and missions of JPL and NASA.
R&TD teams and principal
investigators funded in fiscal
year 2003 will share their
results at a poster session in
von Karman Auditorium
Thursday, Dec. 4 from

10am. to 1 p.m., with more
than 70 presentations.
Universe spoke with Chief
Scientist Dr. Tom Prince (left)
and Chief Technologist Dr. Erik
Antonsson, who administer

the program.

R&TD
Program

is an
investment
in JPL’s

future

H ow did the R&TD program begin? What need was it was addressing
when it formed?

PRINCE = The program was started in 2002 after the Caltech/NASA prime
contract had been amended to allow a Research and Technology Develop-
ment Program to be funded by JPL burden funds. Charles Elachi made the
initiation of such a program a high priority when he became director in
2001. Up until 2002, JPL was not able to fund research tasks with burden
funds. As a result, the only “internal’” source of funds available for JPL for
research and technology came from the $3.5 million Director’s Research
and Development Fund. Thus, internal investment in research and devel-
opment prior to 2002 was miniscule, less than

0.3% of the Lab’s business base. This com-

program?

ANTONSSON = We recognize in today’s increasingly competitive funding
environment that having some ability to direct funds local to the Lab is
important to be able to set priorities and agendas.

Each year we will set a number of strategic directions that lead to
the areas where we’ll plan to make major investments in that year.
Also, we’ll fund longer-range research activities—in the five- to
seven- to 10-year horizon—but not to the total exclusion of short-
range studies.

PRINCE = The program can be viewed as the ““venture capital” fund
for new and enhanced science and technology capability. Ob-
jectives include supporting research and development in
key strategic areas such as mobility, remote sensing
or solid Earth science; providing seed funding
for innovative ideas with the potential for
large future payoff; and establishing the
scientific and technical foundation for
future NASA missions.

How does the program tie to the
JPL implementation plan and the NASA
vision/mission?

PRINCE = The program responds directly to
several of the “initiatives” under the heading
in the JPL implementation plan titled “Promoting
Scientific and Technical Excellence.” All proposals are
evaluated by the NASA Management Office for their
strategic direction.

Quoting from our Implementation Plan, the relevant
goals are to enrich our scientific capability on four
fronts: solar system science, Earth science, astronomy
and fundamental physics, and life detection; identify
and focus resources on those new technologies that
have direct relevance to JPL missions, and proactively
infuse new technologies into our missions; and develop
and implement an institutional investment plan for
research and technology development.

What do you hope to accomplish with the poster
session in December?

ANTONSSON = The primary goal is to really open the
door on the R&TD tasks, goals and accomplishments
and simply let the Lab know about the program and
what it has supported. It will give everyone on Lab the
opportunity to walk amongst the principal investiga-
tors, see their results and talk to them. It may also be
an opportunity for people to learn about some work
or result they may not have otherwise known about.

If you could look into the future, say five to seven
years from now, what positive results do you hope
to see as a result of the R&TD program? How will
you know when you have achieved success?
ANTONSSON = Success would be a new technology—
either brought forward by people who are currently
involved on flight projects and motivated by a program
directorate—or brought forth by an innovative, forward-think-

ing technologist who had a bright idea that wasn’t on the horizon of
a project or a program directorate.

| also hope to see some technologies born and matured under the R&TD
program, then adopted and flown to enable a new capability on a NASA
mission.

PRINCE = To me, success would be a science investigation that led to a
new mission or instrument concept. We have already seen how powerful
early investment can be. A small $100,000 President’s Fund task in 1999
demonstrated the key enabling science that led directly to the $150 mil-
lion Orbiting Carbon Observatory Earth Space Science Pathfinder mission
that JPL recently competed for and won. That is the kind of success that
we will expect to see from investments in the R&TD program.

pared to internal research and development
programs at high-tech businesses and
other national laboratories of 4 to 7%.
What are the goals and objectives of the

There are four distinct aspects of the R&TD program: strategic
initiative proposals, strategic topic area proposals, spontaneous
proposals and the Lew Allen Awards. How do they differ?

PRINCE = The strategic initiatives are defined as “top-down” activities.
The Science and Technology Management Council, after having iden-
tified strategic focus areas, will discuss the initiatives with other man-
agement councils. Then an initiative team will define the area in more
depth and solicit proposals that address key needs in that area.

The strategic topic area tasks differ in that they are selected from
ideas and concepts that percolate “bottom-up.” We are particularly
interested in supporting innovative R&D that requires seed funding to
get started, but can have a significant impact on the Lab’s work in
the future.

ANTONSSON = One of the program’s guidelines is that our funds have
to be dispersed as the result of a once-a-year call for proposals for
strategic initiative and strategic topic areas. There is room in the
program, however, for proposals other than those requested at the
annual call. These are the spontaneous proposals, which are limited to
a task duration of 90 days and $30,000 in funding. These are meant
for small seed funding for new ideas that will benefit from a rapid
application of funding.

PRINCE = The Lew Allen
Awards are meant to
recognize outstanding
early scientific or technical
achievement. Candidates
are nominated by divisions
and selected by committee.
. a limited resource.
’ Why is the R&TD
investment important?
PRINCE = Actually, a major
goal of R&TD is to make
investments that lead to
new missions and new
funded avenues of
research. In that
sense, the R&TD
aims to break
the “zero-sum
game” by
generating
new opportuni-
ties for funding.
The real ques-
tion is: how
much should we
invest internally
on R&D, and is our
investment having
maximum impact?

Burden funds are

This year, we are
investing in many
areas critical to JPL:
we will be making

major investments
in the Microdevices
Laboratory, funding
critical sub-millime-
ter detector devel-
opment efforts as
well as in-situ instr
ment developm
and investing

aspects 0

anizations.

ANTONSSON =
It’s important to
remember that this
program represents an investment. We have to make some sacrifices
today to produce something that will bear fruit down the line.

If you had to give advice to somebody proposing an idea to the
R&TD call next year, what would you say to him/her?

PRINCE = The program is highly competitive, and proposals need to be
of the highest quality to be selected. Given the competition, it is impor-
tant not only to propose a high-quality technical concept, but also to
explain why it is important to fund the development of the concept and
what the impact of the development would be for JPL and NASA. Also,
we like to see proposals that link science and technology and that span
traditional organizational structure within JPL.

ANTONSSON = Be bold. Challenge the limits of what you think is
possible.

Bob Brown / JPL Photolab



JPL Store
offers new
holiday
drawings
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Next Universe delayed

Due to the Thanksgiving
holiday, the next issue
of Universe will be delayed
to Friday, Dec. 12. This
issue will also be the
last of 2003.

JPL’S ONLINE NEWS SOURCE

Classified ads will be available the
day before Universe is published at
http://dailyplanet

View this and previous issues of Universe at

http://universe.jpl.nasa.gov

E-mail us at

universe@jpl.nasa.gov

Editor
Mark Whalen

Design + Layout
Adriane Jach, Audrey Steffan/
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Bob Brown/Photo Lab
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Advertising
Rima Bedevian

Universe is published every
other Friday by the Office

of Communications and Edu-
cation of the Jet Propulsion
Laboratory, 4800 Oak Grove
Drive, Pasadena, CA 91109.

Notice to Advertisers
Advertising is available for JPL
and Caltech employees, con-
tractors and retirees and their
families. No more than two ads
of up to 60 words each will be
published for each advertiser.
Items may be combined within
one submission. Ads must

be submitted via e-mail to
universe@jpl.nasa.gov and are
due at 2 p.m. on the Monday
after publication for the follow-
ing issue.

All'housing and vehicle
advertisements require that the
qualifying person(s) placing
the ad be listed as an owner on
the ownership documents.

The JPL Store will get the holidays off to an
early start with a series of prize drawings

during December.

Drawings will be held the first three Fridays
of the month (Dec. 5, 12 and 19). Those who
purchase $25 or more (excluding film, photo
processing, Entertainment books, tickets and
gift certificates) will be entered for the drawing
taking place during the week of their purchase.

For entries received during the week of Dec.

Passings

RICHARD COWDERY, 67, retired
technical group supervisor, computer
hardware/software development, Sec-
tion 368, died Oct. 11 in Phoenix.

Cowdery joined JPL in 1971 and
retired in 2001. He is survived by his
wife, Pat; children Randy Cowdery, Juli
McKenna and Joni Metcalfe; six grand-
children; mother Esther Cowdery; and
sister Chris Baerg.

L etters

My family and | would like to thank all
my friends and coworkers for their kind
thoughts and prayers. Your support
after the recent death of my mother has
been greatly appreciated. Special
thanks to the SIRTF project, MMO CM,
Section 319, and JPL for the cards and
beautiful plant.

Socorro M. Rangel

Retirees

The following JPL employees retired
in November:

Clayton La Baw, 41 years, Section
384; Bruce Anspaugh, 39 years, Sec-
tion 346; Udo Lieneweg, 26 years,
Section 346; Noel Burden, 25 years,
Section 369; Priscilla Fraschetti, 19
years, Section 252; Margaret Vera, 16
years, long-term disability (formerly
Section 349).

Classifieds

For Sale

BABY ITEMS: crib, wood, made in Italy, incl.
mattress, height adjustable, exc. cond., $150/
obo; Century car seat, front-facing, up to 40
Ibs., gd cond., $25/obo. 626/791-6101.

BED, antique, called “Trailing Vine,” brass &

iron ca. 1885, made by Indiana Iron Foundry,

recently been repainted and brass repolished;

would make a terrific child’s bed or a wonder-
ful Christmas present, $1,150/0bo. 249-0453
betw. 5-9 or jkbonner@gte.net.

BED FRAME, head & foot board, queen sz.,
Shermag Color Collection, nutmeg med. brown
stain, solid maple, country shaker style w/slats,
exc. cond., selling because we converted to a
king size, $250/0bo. 626/446-4969, Jennifer.
BEDROOM FURNITURE: full to queen size
headboard; 6 drawer dresser with tall mirror;
2 drawer nightstand, walnut colored oak, exc.
cond., $200/obo. 626/798-4821.

BEDROOM SET: dresser, 5 drawer; 2 night-
stands; queen-size headboard/ footboard, solid
wood with cherry colored veneer, 5 yrs. old,
$300/0obo. 626/457-8304.

CAMERA, Hasselblad CF80mm, 2.8 Zeiss Pla-
nar lens, mint cond., in orig. box, $1,200/0bo.
714/838-7175, James.

CLOTHING: boys, including 3 suits, 2 Nord-
strom, slacks, shirts, jackets, most about size
12, fits 5 ft. tall boy, exc. cond., suits 1/2 orig.
price, others lower. 359-3644.

CLOTHING: women’s 3/4 coat, new, yellow,
genuine leather, med. sz., sacrifice, $75; men’s
sport coats, sz. 44-46, $15/ea; slacks, 42
waist, $10; shirts, sz. 17-34, $5/ea, some
new. 790-6060.

COMIC BOOKS, Savage Sword of Conan, most
issues from #48-100, XF near mint cond., $5
each. 626/332-2682, Steve, early eve. best.

COMPUTER, Graphite iMac, 600 MHz G3, 15"
CRT, 512 MB RAM, 30 GB HD, Mac 0OS X 10.3
OS 9 bootable + extra software, like new,
includes all original software, manuals and
packaging, $600/obo. 626/398-1855.

COMPUTER CART/DESK, mobile, cherry
veneer, made by O’Sullivan, model 61925, exc.
cond., bought for $120, will sell for best offer.
626/449-0997.

DESK, black, steel with laminate wood top,
$10. 626/850-4378.

DIGITAL CAMERA, 5-megapixel Olympus
Camedia C-5050, top rated by PC Magazine,
lots of features + great auto modes, brand
new in box with all accessories and USA war-
ranty, retails for $700 + tax, yours for $571.
310/659-4388, David.

DINING SET, octagon, glass table, 4 chairs, all
with brass legs, $50. 626/850-4378.

DINING SET: table, black, Italian contemporary,
marble, 41" x 71," w/6 high-back chairs; match-
ing coffee table, both are solid marble w/mar-
ble base, beautiful, $350. 805/520-9601.
DOG KENNEL, Petmate VariKennel, sz. XLG,
for full-size dog, 39" d x 29" h x 27" w, door is

Store.

Store.

23" h x 19" w, door & side vents chrome plat-
ed steel, basically brand new, used indoors for
about 3 wks, $100/0bo, pictures avail. 249-
4603.

DRAFTING TABLE, metal w/elevated chair &
layout tool, $50; ENTERTAINMENT CENTER,
upright, wood, gd. cond., $25. 626/798-0326.

DRYER, Kenmore 90-Series, electric, 1.5 yrs.
old, great cond., $200/obo. 661/816-4188.

DRYER, electric, Speed Queen, white, large
capacity, exc. cond., hardly used, can e-mail
pics., $120/obo. 953-2841, Max or
mvozoff@hotmail.com.

ENTERTAINMENT CENTER, fits 27" TV, $50;
STEREO CABINET, antique, good for antique
collectors, $50. 805/520-9601.

EXERCISE MACHINE, lifestyler, cardio fit,
total body motion, low impact, dial resistance,
US made, like new, $75/obo. 626/797-1310.

EYEGLASS FRAMES, Oakley, prescription,
model: 01, color: midnight, brand new in box,
never used, $100/obo, http://x.oakley. com/
catalog/prescription for pictures. 310/503-
0618, Keith or knaviaux@hotmail.com.

FURNITURE: coffee table, metal frame w/glass
top, exc. cond., $60; stereo component cab-in-
et, glass doors, w/storage space, exc. cond.,
$45. john.oswald@ alum.mit.edu or 626/799-
3276.

FUTON, highest quality, queen-size, Mission
style, w/southwest design cover, exc. cond.,
purchased for $1,200 +, sell for $300; pics at
www.ginkoleaf.net/futon. 626/798-4265.

FUTON, oak frame with cushion, good cond.,
can deliver, $75. 661/430-8013.

FUTON SET, 2 pieces, great cond., $100.
661/254-7443.

GOLF CLUBS/BAGS for kids, 2 complete sets
for approx. age 7-11, $50. 626/797-6824.

GUITAR, Yamaha electric, EG112C, black, exc.
cond., less than a yr. old, includes gig-bag,
strap and whammy bar, $150. 249-2420.

INFANT CARRIER/CAR SEAT, Peg Perego
Primo Viaggio “Chesapeake” w/2 car-seat
bases, blue/white check fabric, used for 5 mo.,
clean, gd. cond., selling "cause our baby has
outgrown the seat, items combined retail for
$170+, $100 firm. 626/446-4969, Jennifer.

MISC: car waxer, 10" orbital, $10; wig, red,
shoulder length, $20; tablecloths, 2, slate
blue, oval, 18 matching napkins and rings,
$10; car creeper, huffy, $10; shovels $2 ea;
hoe, $5; punch bowl set, 18 piece, $10; mail-
box, oversized, green, $20; sytch, cuts tall
grass, paid $54 in 1970, $10. 626/357-8210.

MISC: computer desk, light oak, 5 ft., $100;
entertainment unit, corner, pine, 6 ft. tall,
$150; treadmill, Vitamaster, $100; drill press,
central, wivise, 16 spd., 1 hp $100, all items
in exc. cond. 661/284-2806.

MISC: espresso machine, Krups Novo Com-
pact, model # 989, $50/obo; camera, APS,
Yashica Profile 40001X, like new, metallic
silver, $100/obo; mixer, Sunbeam Deluxe Mix-
master, table-top, 12 spd., incl. turntable,
bowl-fit beaters & mixing bowls, used only a
few times, exc. cond., chrome, $75/0bo; Xmas
tree, Great Land, 6 1/2 ft., MclIntryre Pine, gd.
cond., like real tree, $30/obo. 323/208-2329.

MISC: electric bike, Voloci, 30 mph, 25-mi.
range, 1 yr. old, 79 Ibs., perfect cond., hardly
used, $1,999/obo; BBQ grill, Capt'n Cook, nat-
ural gas, 3 burner, from BBQs Galore,
includes a cover & quick disconnect to hook
up to a gas line, in great shape, always cove-
red, $550 new, only $150; coffee table, white,
+ 2 matching end tables in great shape; pics
at http://home.earthlink.net/~rsherwoo4/, was
$720 new, now $100. 550-7555.

MOVING SALE: small writing oak desk, $50;
antique buffet, $85 (bottom only); Victorian
wicker love seat, $85; new queen mattress set
w/rails, $150; Kenmore electric dryer, $100;
Toshiba TV, 33," like new, $150; Ken-more up-
right vacuum, $40; household items: small an-
tique trunk, $65; numerous framed pictures,
Aiwa stereo w/speakers, $40; iron/wicker bak-
er's rack, $45. 249-0121.

PIANO, upright, gd. cond., perfect for begin-
ning student, $300. 626/794-0081, Bonnie.

PIANO, Yamaha grand C3, 6 ft., polished
ebony, exc. cond., MSRP $32,495, sacrifice,
$11,000; PORT REPLICATOR, for IBM
Thinkpad, works with T20, T21, A20, A21, or
X, R series, like new, $85; ORGAN, Yamaha
415, electronic w/13 pedals, 3 keyboards, 144
rhythm patterns, $2,000; DIET TAPES, Jenny
Craig, set of 14, $50. 790-3899.

PUNCHING BAG by Permabilt, martial arts,
Ig., 6 tall, 110 Ibs., $75. 790-3991, Dick.

RECLINER, maroon, leather, good cond., can
deliver, $100. 661/430-8013.

RECORD PLAYER, Victrola, oak, table top,
hand crank, circa 1916, new spring and
rebuilt reproducer, $400. 248-5282.

SCOOTER, 4-wheel, comes apart to fit in
trunk, exc. cond., seat turns, dual controls,
turquoise fabric, cost $2,500, sell $750/obo.
790-6060.

SITTING SET with sofa, loveseat & chair,
French style, elegant w/carved wood frame,
like new, $1,400; 2 lamp table + coffee table,
wi/traditional glass top, like new, $560; table,
round, chrome based, glass top, 40” dia., $60.
790-7982.

SOFA AND LOVESEAT, Rattan, 2 yrs. old, like
new, bright floral pattern, paid $800,
$500/0bo. 707-2356.

STAMPS for collectors: approx. 40 duck
stamps, 1948-95, not all years, $40; 50
Mariner/Venus/Mercury postage stamps, 10
cent denomination, $8. 626/793-1895.
TEXTBOOKS for collectors: technical,
published from 1930s to '60s; engineering,
statistical, electrical and mathematical, best

1, first prize is a Catalina Island weekend;
second prize is a $50 certificate for Best Buy;
and third prize is a $25 certificate for the JPL

Entries during the week of Dec. 8 will be
eligible to win a Mexican cruise, $50 Target gift
certificate and a $25 certificate for the JPL

For entries received during the week of Dec.
15, first prize is a Las Vegas weekend; second

prize is a $50 Walmart gift certificate and third
prize is a $25 certificate for the JPL Store.
In addition, all entries received between Dec.

1 and 19 will be entered into a drawing for a

computer and accessories from Caltech Wired.
The drawings will be for JPL badged employ-
ees and affiliates only. Drawings will not be

open to the public. Customer entries are not

limited.

publishers, $3 each. 626/793-1895.

TREES: red banana plant 5' tall, $60/obo; fish
tail, 6' tall, $80/obo; ficus, 10' tall, braided, in
30" plastic pot, $250/0bo; CERAMIC BOWL,
gray, 2' diameter with planted geraniums,
$40/0bo. 626/791-6101.

WASHING MACHINE, Kenmore, 2 1/2 yrs. old
with owner’s manual & installation
instructions, $200. 952-7940, Mickie.

Vehicles/Accessories

'95 DODGE Ram van, with conversion
package, rear bench folds down for sleeping,
luggage rack and rear ladder, blue book is
$6,000, sell for $5,000. 249-6629.

73 FORD F350, 460 mtr., a/t, trailer pkg., air,
pwr. steering/brakes, posi, dbl. wall bed, well
maintained, never abused, runs strong,

motivated seller, $6,500/0bo. 504-9235, Phil.

’99 HONDA Accord, 2 dr., coupe, auto V6, sil-
ver, exc. cond., 115K mi., $9,000. 833-8494.

’00 JEEP Cherokee Laredo, black ext., gray in-
terior, gd. cond., has been regularly main-
tained, 6 cyl., 4 dr., | am vehicle’s first owner,
$12,000, negotiable. 434-3020, Karina.

'93 MAZDA MX6, exc. cond., 2 dr., standard
trans., air, am/fm/CD, 6 cyl., sunroof, well
maintained w/records, no accidents, great for
2nd car or student, 134K mi., $2,500.
661/253-9723, Bobbi.

'93 MERCEDES E-300, 6 cyl., 3L, auto, pwr.
everything, alarm, custom sound, new trans-
mission, drive shaft & more; runs great,
garage kept & service records, $7,500/obo.
626/797-6824.

'95 NISSAN 200SX SE-R, 57K mi., only 7,125
mi./yr., 2 dr., 2L, 4 cyl., automatic, a/c, pwr.
everything, sun/moonroof, cruise control,
Alpine CD/tuner, tinted windows, factory 5-
spoke wheels, blk. w/ blk. interior, runs like
new, orig. owner has all service history, great
car has many years left in it, currently gar-
aged, not registered. $5,800/0bo. 429-9524.

’92 NISSAN 300ZC, 108K mi., 2 dr. coupe, 6
cyl., blk., auto trans., RWD, blue velour/ cloth
seats, Nissan car cover incl., vg cond., have
maint. records, $6,500. 805/527-6834, Tom.

'99 PORSCHE Boxster, 46K mi., white, perfect
shape, warr., $23,000/0bo. 249-2235, Frank.

94 SATURN SL2, exc. cond., 4 dr., auto, air,
am/fm/cass, ps/pbl/tilt, 26-34 mpg, dealer ser-
viced, well-maint. w/records, no accidents,
sharp looking, great for student or 2nd car,
$2,700. 249-4561.

TIRE CHAINS with tighteners, fits many sizes,
185-14 through 225/50-15, new, never used,
$40/obo. 626/282-5815.

'96 TOYOTA Camry LE, auto, power brakes/
windows, cruise control, approx. 109K mi.,
Laguna green, good cond. 323/428-9065.

'94 TREK touring bike, Trek 2120, 54 cm.,
frame, ice violet, Trek carbon/Easton Al stays
frame, w/Shimano SPD pedals, Shimano
RX100T triple-21 gear crankset, Shimano De-
ore LX derailleurs w/SIS bar end shifters, 22.8
Ibs., in exc. cond., 300 mi. of use, originally
$1,000, now $400. 790-2123.

Free

FIREWOOD, from avocado trees, a few cords
available, pick up as much as you want, Somis
(Ventura County). 805/386-3829, Jack.
KITTENS, female, 6 mo., blk. with white paws,
polydactyl, spayed, shots, shy, 323/254-4652;
male, 8 mo., white with black patches and
tail, neutered, shots, friendly, only cat
preferred. 626/840-0955.

Wanted

BLACKSMITH TOOLS: anvil, tongs, forge, etc.
626/798-6588, Andy.

DRUMMER/BASS PLAYER for garage band;
originals, classic/hard rock, Beatles, blues.
reverb2020@yahoo.com.

FEMALE SINGER for garage band; originals,
classic/hard rock, Beatles, blues, practice
close to JPL. reverb2020@yahoo.com.

JPL FRISBEE, ERC used to sell years ago;
FOUNTAIN PENS/mechanical pencils, old.
248-5282.

RAILROAD SPIKES, new or used, free or very
inexpensive. 626/798-6588, Andy.

SPACE INFORMATION/memorabilia from U.S.
& other countries, past & present, for person-
al use. 790-8523, Marc Rayman.

TUTOR for math, jr. & sr. high school level
classes; geometry, algebra I/1l, SAT math, etc.
888/784-1639, David, eves or weekends,
please leave msg.

VANPOOL RIDERS for Lancaster/Palmdale/
Littlerock/Acton area, van leaves Angeles For-
est Park & Ride @ 5:45 a.m. and leaves from
JPL @ 4:10 p.m., cost $155 or $8/day. Ext. 3-
0505, Frank Shanklin.

VOLLEYBALL PLAYERS, Caltech Club Volley-
ball invites competitive Caltech/JPL players to
come out for the 2003-04 club season; you
should be able to demonstrate proficiency in
all primary volleyball skills; position players
will be given preference; men’s and women's
teams currently being organized.
Daniel.Loo@caltech.edu or 626/395-3203.
VOLLEYBALL PLAYERS, coed, no beginners
please, Tuesday nights 8 to 10 p.m. at Eagle
Rock High School, $4/nt. 956-1744, Barbara.

For Rent

ALTADENA guest house, 1 bd., laundry, fenced
yd., secure, clean, quiet, above E. lot, walk to

JPL, must like dogs, $525 + 1/3 utilities,
$650 sec. dep. 626/205-2519, Marcia.

CRYSTAL VIEW guesthouse, small, 1 bd., on
secure & private 3/4 acre, 15 min./ JPL; has
storage, w/d, rose garden, patio, fruit trees,
carport; $875 incl. utilities. 952-7980, Ann.

LA CANADA guest house, furnished, central
air/heat, on short-term month-to-month lease,
$825 includes utilities. 248-4774.

LA CRESCENTA area, 1-bd. house, quiet
neighborhood, $950. 248-3640.

MONTROSE apt., 1 bd., 1 ba., a/c, garden, off-
st. pkng., Indry., charming, trash/wtr./grdnr.
pd., 10 min. walk to JPL, walking dist. to
Montrose Mall, $925. 248-4637.

PASADENA, seeking roommate to share
condo, unf., 2 bd., 2 1/2 ba., stove, balcony,
controlled access, new carpets, a/c, fireplace,
w/d, microwave, 2 master suites, new paint,
961 E. California. 586/855-7303, Stephanie.

PASADENA house, 3 bd., 2 ba., completely
renovated, includes dining room w/hardwood
floors, w/d hookups, stove and refrigerator in-
cluded, $1,750. 590-2793.

PASADENA townhouse, large, 3 bd., 2.5 ba.,
central air and heat, washer/dryer hookups,
fireplace, walk to Goldline station, new paint,
carpet, linoleum, stove, covered secure
parking, no smoking or pets, $1,800 water
and trash included. 626/394-5946.

PASADENA, 2-story apt., unfurn., 2 bd., 1.5
ba., dishwasher, central a/c, new carpet &
floors, refrig & stove, laundry room, large pa-
tio, parking, close to Caltech & JPL, $1,150 +
utilities; furn. 2 bd., 1.5 ba., avail. also.
626/577-3060, ext. 14, Dennis.

PASADENA apt. to share w/JPLers, furn., 3
bd., 3 ba., townhome-style, patio, central a/c,
laundry, close to Caltech & JPL, $625 + 1/3
util. 626/577-3060, ext. 14, Dennis.

SUN VALLEY horse property, 2 bd., 1.75 ba.,
lg. bonus rm., garage w/d hookups, pool, 2
box stalls, tack rms., use of adjacent arena,
trailer pkg., pool/front yard serv. incl.; $2,100
+ $2,000 sec. dep., $25 non-refundable credit
check fee. 504-9235 for application.

TEMPLE CITY house, 2 bd., 1 ba., Arcadia
schools, gd.-sized backyard. 241-0586, Jim.

TUJUNGA house, prestigious 7 Hills area, 3
bd., 1 3/4 ba., cent. air/heat, dining rm., 2-car
gar., fireplace, patio, $2,000. 957-1560.

Real Estate

N.E. ALTADENA home in prime area north of
New York Drive; 2 bd., 1.5 ba, den, formal din-
ing room, fireplace, French doors in den and
din. rm. lead out to Ig. yard; newly painted in
& out, refinished wood floors & new tile
floors; also a new 500 sg. ft. bonus room with
lots of storage, $549,000. 952-6007.

LA CANADA townhome on golf course w/mtn.
vws., end unit, 2,084 sq. ft., 2 bd., 3 ba.,
LR/DR/fam., vaulted ceilings, upgrades
throughout, easy living, 5327 Godbey Dr., La
Canada, open house Sat & Sun 1-5 p.m.,
$625,000. 790-5643.

Vacation Rentals

BIG BEAR LAKEFRONT luxury townhome, 2
decks, tennis, pool/spa, beautiful master bd.,
suite, slps. 6. 949/786-6548.

CABO SAN LUCAS, Valentine’s wk. getaway,
junior suite at Pueblo Bonito Resort, slps. 4,
balcony w/panoramic view of Sea of Cortez,
kitchenette, a/c, satellite TV, on white sand
beach, lg. freeform pool w/island & waterfall,
fitness center, 2 restaurants, deli, beauty
shop, maid service, bilingual staff,
www.pueblobonito.com, 80F ocean temp.,
$800 for week of 2/9/04. 626/296-8633.
CAMBRIA, exceptional view, sleeps up to 4.
956-0014.

HAWAII, Maui condo, NW coast, oceanfront
view, 25 ft. fr. surf, 1 bd. w/loft, compl. furn.
phone, color TV/VCR, microwave, d/w, pool,
priv. lanai, slps.4, laundry fac., low season
rate $105/nite/2, high season $120/nite/2,
$15/nite/add’l person. 949/348-8047, or
jackandrandy@cox.net.

MAMMOTH, Snowcreek, 2 bd., 2 ba., + loft,
slps. 6-8, fully equip’d kitchen incl. micro-
wave, D/W, cable TV, VCR, phone, balcony
w/mtn. vw., Jacz., sauna, streams, fishponds,
close to Mammoth Creek, JPL disc'nt.
626/798-9222 or 626/794-0455 or
valeriee@caltech.edu.

OCEANSIDE deluxe condo, 2 bd., 2 ba., slps.
6+, great ocean views, newly decorated, fully
furn., full kitchen, fireplace; restful beachside
setting close to many attractions, easy walk to
pier/harbor/restaurants; BBQ, pool, spa, game
rm, tropical landscaping, gated garage/
grounds; weekly or monthly. www.beachvisitors
com, Ginger 831/425-5114 or Grace 760/433-
4459.

OCEANSIDE deluxe condo, 1 bd., 1 ba., slps.
4, garden view; newly decorated, fully furn.,
full kitchen, fireplace; restful beachside
setting close to many attractions, easy walk to
pier/harbor/restaurants; amenities incl.: BBQ,
pool, spa, game room, tropical landscaping,
gated garage & grounds; weekly or monthly.
www.beachvisitors.com, Ginger 831/425-5114
or Grace 760/433-4459.

OCEANSIDE condo, fully furn. 2 bd., 2 ba.,
fireplace, full kitchen, quiet, relaxing,
beautiful beachside setting; w/BBQ/pool/spa/
game rm, great ocean view; easy walk to pier
& restaurants, slps. 8; weekly or monthly. 909/
981-7492, Darlene or dfhauge@yahoo.com.
OCEANSIDE condo, on the sand, charming, 1
bd., panoramic view, walk to pier & harbor,
pool/spa, game room, slps. 4. 949/786-6548.



