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IN THIS ISSUE White House Names Ham

New Cybersecurity Coordinator

. Reprinted from the ARRL Letter, January 7, 2010
Cybersecurity

Coordinator - On Tuesday, December 22, President Barack Obama named Howard A.
Schmidt, W7HAS, as the new White House Cybersecurity Coordiator.
According to the White House, Schmidt -- an ARRL member-- is one of the

Janu ary meeting world's leading authorities on computer security, with some 40 years of

cancelled experience in government, business and law enforcement and "will have
regular access to the President and serve as a key member of his National
Informal meeting on 76 Security Staff. He will also work closely with his economic team to ensure that

our cybersecurity efforts keep the Nation secure and prosperous.”
Science @ NASA

Kepler discovers 5 exoplanets
VVoyager makes intersteller discovery |
Spirit faces uncertain future (

New name for MARS
Format change for PDHN

WINTERFEST 2010
E.R.C. MEMBERS READ

New look for WO9AIU.ORG

AND
MORE

President Barack Obama greets his new White House Cyber Security Chief
Howard A. Schmidt in the Cross Hall of the White House. December 17,
2009. [Lawrence Jackson, official White House photo]

In a 2003 interview with 7he New Atlantis, Schmidt described cybersecurity
as "the realization that computer systems affect our basic needs on a daily
basis. Electricity, water, telephone -- these things are all run by computers,
and my job is to work with owners and operators and government agencies to
make sure that they continue to function properly and are not disrupted
because of security events that then, in turn, affect our daily lives."

Schmidt told the ARRL that he credits Amateur Radio with getting him
involved with technology: "In high school, one of my friends was a ham and

(continued on page 3)



http://www.thenewatlantis.com/publications/is-cyberspace-secure-an-interview-with-howard-schmidt

E.R.C. i
CALENDAR WA L L Ywalerings

| hate to do this story; but | have been asked a number of times about my

TWO METER NET 146.76 latest acquisition to the WA9BRQ station. In the last issue | revealed that |

Every Tuesday night 8: PM have purchased an Arrakis ARG8 broadcast console to my station to improve
the audio and help in switching audio sources on Tuesday nhights when | rerun

Weekly 10 -10 Net Newsline or the RainReport.

Every Wednesday night 7: pm OK, | will give in to those who have asked for details and will run a brie f
story on page 4 of this issue entitled AUDIO MIXING. Please excuse the

Monthly MEMBERSHIP meeting Atooting my own horn.o

First Thursday  of each month
6:30 PMFebruary 4 , 2010

MONTHLY DI RECTORY%S M Efgerip tﬂi?ssue we will explain why the January membership meeting was
Monday after membership cancelled. The January director meeting will be held as scheduled on 11

meeting : February 8, 2010 January. Hopefully the February meetings will have no conflict

F N Y

EGYPTIANFEST 200
June 13, 2010 Again, the Podunk Hollow News wants to express sincere thanks to Paul
DETAILSto be revealed next McLane of Radio World for allowing the reprint of the Christmas Poem in this
month. issue. Radio World is primarily intended for the professional broadcast
Make your plans to attend. engineer; but many of their articles are applicable to ham radio.

A sincere thank you to Brent Lee Cameron N9NJS, for his continued con
Field day 2010 tributions of articles from Science@NASA Leedés contri buti on:
June 26 -27, 2010 good newsletter copy; not only because of the written content, but the colors

Details 1o be revealed next are always fantastic. | use lots of ink on these, maybe | should charge him.

month

Send submissions for the

Podunk hollow news to
w.l.wise@mindspring.com H * I S d
OR el oun
NEWSLETTERS@W9AIU.ORG .
Start a Sound Revolution

The Egyptian Radio Club uses only
Heil Headsets and Micropho  nes.
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Post Office Box 562
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CYBERSECURITY COORDINATOR

(CONTINUED FROM PAGE 1)

he got me interested in shortwave radio, which in turn
got me into building shortwave radios and equipment,
many from Heathkit. As | got older, | took courses from
NRI and Bell and Howell in electronics and built a
number of projects, preparing me for my first ham radio
ticket. | love technology, and it was Amateur Radio that
caused me to build my first computer -- a Sinclair ZX80
to use for EME calculations. | studied all about the
OSCAR systems and would build equipment to monitor
when they would pass within range of Arizona. Building
these computers to support my ham radio hobby gave
me the technical skills that | need to not only start doing
computer crime investigations and work on the early
stages of computer forensics, in turn enabling me to
start working on cybersecurity issues."

Schmidt is no stranger to the White House -- he
served as a cyber-adviser in President George W. Bush's
White House. After the 9/11 attacks, President Bush
appointed Schmidt as the Vice Chairman of the
President's Critical Infrastructure Protection Board and
as the Special Adviser for Cyberspace Security for the
White House. While at the White House, he assisted in
the creation of the US National Strategy to Secure
Cyberspace, becoming Chairman in January 2003. In
May 2003, Schmidt retired from the White House after
31 vyears of public service in local and federal
government.

Schmidt as a Ham

Schmidt has been an Amateur Radio goerator for more
than 30 years. "l was first licensed in the late 1970s as a
Technician class licensee with the call sign WB7NUV," he
told the ARRL. "l did a lot on 2 meters, 70 cm and on
Packet. The TAPR group out of Tucson was real
inspiration to me as | found the work they were doing
absolutely wonderful. | started as a part of the Arizona
Repeater Association (ARA) and lived for our annual
hamfest at Ft Tuthill in Flagstaff."

Back in the 1980s, Schmidt told the ARRL that he tried
moonbounce and had "a full shack of RTTY machines--
Teletype Corporation models 15 and 19 and even a
model 21. | would spend weekends printing reams of
pictures from Ricky, WOCKY, and all of the great TTY
pictures he would transmit. | still have my Collins KWM
2A, 312B station console and accessories. While | have
not used it for years, it is one of my treasured
possessions. Through the years, | had about every type
of HF radio made and even have my Collins R388 and
R-390 in a 19 inch rack. | will never forget the day we
were able to talk to Southern California on a 2 meter
handheld with the repeaters we had from Central Ariz.
During the '100 year flood' in Arizona, the community of
Rainbow Valley was essentially ait off from the rest of
the state to the north when a bridge and power lines
were washed away. Using ham radio equipment, we
were able to coordinate moving in food, water, medical

supplies and generators from the Air Force base | was
working at (then Gila Bend Air Force Auxiliary Field) and
work with the county sheriff's office to coordinate
support.”

Schmidt said that as with many other things, his love
for Amateur Radio took a back seat to work, family and
life in general: "While | got rid of all of my RTTY
equipment back in the early 90's, | have continued to
follow all of the great advances of ham radio." He said
that only just recently, he got back into the hobby after
what he called "an administrative error."

"Someone with a call very similar to mine upgraded to
Extra class and when the form was sent to FCC, they
mistyped one letter and it was my call that was
submitted," he explained. "You can imagine my surprise
when | received my Extra class license and new call in
the mail. When | tried to fin d out what happened | was
told (wrongly) that | was probably 'grandfathered.’ |
went out and bought an all band/all mode rig, antennas,
power supplies, batteries -- everything | needed to outfit
my shack. When all was said and done, we got the error
fixed, but by that time, | was hooked on Amateur Radio
all over again. | am now in the process of doing a room
addition to be my new ham shack! | rejoined ARRL and
now have room full of new gear waiting for the remodel
to be done. Thanks to what | learned from t he many
hams on Web sites, | even built in PVC pipes through
the walls to run my antennas.”

Schmidt's Rise to Cybersecurity Czar

Schmidt began his government service in 1967 --
starting with a tour in the US Air Force -- both in active
duty and in the civil service. After leaving the Air Force
in 1983, he joined the Chandler (Arizona) Police
Department, serving on the SWAT team and the
Organized Crime and Drug Enforcement Unit; he formed
and led the Special Enforcement Team. In 11 years as a
local first responder he dealt with numerous issues
surrounding emergency response to local incidents.
While on the police force, he was instrumental in
selecting, designing and the operation of interoperable
communications and a public safety response system.
Schmidt left the police department in 1994 to join the
FBI at the National Drug Intelligence Center to head up
the Computer Exploitation Team.

Schmidt went on to become a Supervisory Special
Agent and Director of the Air Force Office of Special
Investigations' (AFOS) Computer Forensics Lab and
Computer Crime and Information Warfare Division. In
1996, while serving in that position, he established the
first dedicated computer forensics lab in the
government, which was the basis for the formation of
the Defense Computer Forensic Laboratory OCEL. In
1997, Schmidt joined Microsoft as the Director of
Information Security, Chief Information Security Officer
(CISO) and Chief Security Officer (CSO), leaving in 2001
to join the White House. When he retired from
government service in May 2003, he joined the online

(continued on next page) PAGE 3
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CYBERSECURITY COORDINATOR
(continued from page 3)
auction site eBay as their Vice President and Chief
Information  Security Officer and Chief Security
Strategist.

Throughout his industry career, Schmidt has served as
a reservist in the National Guard and Army. He served in
the Arizona Air National Guard as computer
communications specialist from 1989-1998, then
transferred to the US Army Reserves as a Special Agent
in the Criminal Investigation Division where he continues
to serve with the Computer Crime Investigations Unit at
CID HQ. He has testified as an expert witness in federal
and military courts in the areas of computer crime,
computer forensics and Internet crime.

After Schmidt retired from e Bay, he started his own
consulting firm, R&H Security Consulting. In September
2008, he took over as President and CEO ofInformation
Security Forum Ltd; he remains CEO until he begins his
White House appointment in January 2010. He is also a
board member of the Finnish security company
Codenomicon, International President of the Information
Systems Security Association and board member of the
International Information Systems Security Certification
Consortium, commonly known as (ISC). In October
2008, he was named one of the 50 most influential
people in business IT by the readers and editors of

Baseline Magazine

Schmidt serves on the Executive Committee of the
Information Technology Sector Coordination Council. He
is a member of the High Technology Crime Investigation
Association, the American Academy of Forensic Sciences
and the International Association of Chiefs of Police. He
has testified before congressional committees on
computer security and cyber crime and has been
featured on BBC, ABC, CNN, CNBC and Fox TV
discussing cybersecurity, investigations and technology.
He is the author of Patrolling Cyberspace, Lessons
Learned from a Lifetime in Data Security and a
contributor to The Black Book on Corporate Security

Now that Schmidt has rediscovered how much fun
Amateur Radio can be, he has no plans to let his
enjoyment pass him by again. "I have my multi -band
handheld transceiver next to my suitcase to take back to
DC with me," he told the ARRL. "I hope to set up a
station once | get settled. | do not plan on letting any
more years slip by and not enjoying this great hobby."

Thanks to the American Radio Relay League

The above article is reprinted from the ARRL Letter and
is available online at ARRL.ORG.
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AUDIO MIXING

By now everyone knows about the ARG9 at WA9BRQ.
| have had a number of requests for information about
it, what is it, where can | get one, why did you get one
and what did it cost?

That last question | will leave for the advertisement.

What is it?

The Arrakis ARG8 is an 8 channel stereo audio mixer
used in broadcast radio stations, it fits an 18 inch wide
space. There are two microphone channels being fed by
3-pin XLR jacks; four miscellaneous audio inputs for a
CD player, a radio or whatever you wish. These inputs
can be microphone level with RCA jacks or line level
using Cat5 computer cabling. More on that in a mo-
ment.

Channel 7 is dedicated to a telephone hybrid. That is
the term wused in
Wel | al most .
the input from t he telephone hybrid. This will allow me
to put a telephone conversation on the air from
WA9BRQ. What in the heck will I do with that? Imagine
having a check-in on the Tuesday VHF net from
California or Virginia. Not only can it happen, it will
happen when the wiring is complete.

One channel left, channel 8. Channel 8 is devoted to
computer input and output. The ARC-8 has a built-in
computer audio card and allows the computer to feed
audio to the console for replay on the air.

There are two ways to monitor the audio through the
ARGS8. The monitor output sends stereo audio to an
external audio monitor. Even a cheap computer speaker
set can be put into use in this situation. 1 did it and it
works fine. No hum or squeal. Finally the console has a
headphone jack for 32Y ste

OK, how am | using this contraption? My Heil PR-40 is
fed to channel one. Channel two will be used for a
second mic when the need arises. Channel three is not
being used at this time.

Channel four is dedicated to the HF receiver in the
Kenwood TS2000. Channel five has the incoming audio
from the VHF/UHF receiver. Channel six is unused at
this time.

As already mentioned, Channel is the tele-phone
channel and channel 8 is the computer channel. The
headphones used are 32Y
202 closed ear model. These are available from BSW at
5 headphones for $89.00. | am not selling them, just
telling you where to get them.

The Arrakis ARG8 was ordered through BSW and was
received in 6 days. The address for Arrakis is Arrakis
Systems Inc. 6604 Powell St. Loveland, Colorado, 80538
USA Telephone 970.461.0730 The Palmer family,
the owners of Arrakis; are very nice to work with and
will answer any questions you may have. Included with

(continued on page 16)
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WEATHER CANCELS
MEMBERSHIP MEETING

Meeting held on the air

By WA9BRQ

The winter snow storm caught the St. Louis area
unprepared for it. The Southwestern lllinois College in
Granite City, as were most other institutions of
education was closed. The snow was not of sufficient
accumulation to get the snow plows out in force,
although they were out there. The streets, highways
and parking lots were not cleaned well enough to
encourage travel on Thursday evening. We had no
place to go; but pick up a microphone and get on the 76
repeater.

That said, why shoul dnoét
on the 146.76 repeater? We did. The turnout was not
as large as it would have been at the college; gut we did
discuss the future of the ERC Communications Van. The
on the air meeting carries no official sanction, however it
was decided by those in attendance that the Comm Van
should return to the St. Louis television station for a
safer place behind the 8 foot chain link fence. This will
give the membership an indoor place to work on the van

Jack Leverich, KC9KY, has agreed to continue as the
Chairman of the Van committee and will be the guiding
force behind the continued renovation of the Egyptian
Radio Club and be close to McDonal dés when
hungry.

Emergency Radio Communications Van. We are
contemplating replacement of the speakers on the rear
of the van with new weatherproof speakers to be place
on the roof, facing each side. Nothing is cut in stone at
this time.

The board of directors is still considering sending
letters requesting donations of radio equipment to some
of the large Amateur Radio dealers. | am not aware if
this has been done at this time.

we

PDHN NEW FORMAT

Readers of the Podunk Hollow News should notice
page numbers at the bottom outside of each page. This
may help readers to locate articles a bit easier.

Also, on the front page of the newsletter you will
notice that this issue is Volume 80, number 1. That
goes with the fact that the cl ub celebrated its 80"
birthday in November with an on-the-air event in
December.

The Egyptian Radio Club has not published a
newsletter continuously but they have had a newsletter
many times over the years. | wish we had copies of all
of them.

W9IAIU
WOAIU.ORG
HAS NEW LOOK

Thanks to the considerable efforts of our webmaster,
Mra Bile Dugefbery, NOOGKMehé club 8nvbsite s a
completely new look. W9AIU.ORG is our outreach to the
Internet world, which we want to represent us as boldly
as possible.

Bill spent many days and hours working on this
website and wrestled with many problems producing the
new look for W9AIU.ORG.

Past and present newsletters , those that we have
copies of, will appear on these Internet pages as well as
news of what we are for future events.

REVISED 01/02/2010

COPYRIGHT EGYPTIAN RADIO CLUB 2010

There is still a lot of work to do to the site, and Mr. Bill
has his work cut out for himself; but the club is con -
fident that when the website is completed, it will stand
out among other amateur radio websites.

The color is nice and vibrant and should really be well
received by all who visit. The newsletters and all infor -
mation will be updated as is needed. All upcoming ERC
events will be advertised on the events page for all to
see and hopefully participate.
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MARS Gets New Name
As It Fine Tunes Mission

On Wednesday, December 23, the Department of
Defense (DoD) issued an /nstruction concerning MARS,
effective immediately. This /nstruction gives the three
MARS services- Army, Air Force and Navy/Marine Corps
-- a new focus on homeland security and a new name:
Military Auxifiary Radio System. The /nstruction is the
first major revision to MARS since January 26, 1988-- as
such, the first revision since the 9/11 attacks and
Hurricane Katrina, two major events that changed the
way Amateur Radio dealt with emergency com-
munications.

The DoD defines a "military auxiliary" as "an organized
body of volunteers prepared to supplement the
uniformed services or any designated civilian authorities
by provision of specialized autonomous services when
called upon or when situations warrant," and gives the
Civil Air Patrol and Goast Guard Auxiliary as examples of
auxiliaries.

In the past, MARS had focused primarily on
emergency communications and health and welfare
support. The DoD's /nstruction now directs the three
MARS services to provide "contingency radio com
munications" to support US government operations, DoD
components and "civil authorities at all levels," providing
for national security and emergency preparedness
events. MARS units will still continue to provide health
and welfare communications support “to military
members, civilian employees and contractors of DoD
Components, and civil agency employees and
contractors, when in remote or isolated areas, in
contingencies or whenever appropriate." MARS must
also be capable of operation in "radio only" modes --
without landlines or the Internet -- and sustainable on
emergency power (when public utility power has failed);
some MARS stations must be transportable for timely
deployment.

The Instruction, however, does not mention which of
the three MARS services will take the lead when
responding to events. According to sources, this has
been seen as a critical issue in conforming to the
National Incident Management System (N | M S) that
calls for "unity of command." As now constituted, the
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three separate MARS services are supposed do
“interoperate,” but command -wise, each operates
independently. Some MARS members had urged
clarification on this issue to avoid confusion during an
emergency, sources said.

The Secretaries of the Army, Air Force and Navy are to
encourage participation in MARS, the /nstruction states,
saying this may be accomplished "by establishing and
funding an active MARS program within each Military
Department, which shall then assign a MARSIlicensed
staff representative to manage operations, readiness,
planning, procedural and technical development,
documentation, standards, training, equipment, program
and membership administration, and other matters
necessary for mission accomplishment.”

The Secretaries are also tasked with bringing new
personnel into their MARS services. The /nstruction calls
on them to establish programs "to promote civilian
interest, recruit qualified volunteers, sponsor them for
basic background checks and furnish them suitable
training in contingency support communi cations."

The /nstruction also dictates that MARS leaders will
now report to three DoD officials; before this revision,
they only reported to one person. The Assistant
Secretary of Defense for Homeland Security and
Americas Security Affairs (ASD [HD&ASA now has
primary responsibility for the MARS Defense Support of
Civil Authorities (DSCA) mission. In addition, MARS
leaders will report to the Assistant Secretary of Defense
for Networks and Information Integration/DoD Chief
Information Officer (ASDINII] /DoD CIO) and the
Assistant Secretary of Defense for Logistics and Material
Readiness (ASD[L&MRY]). In the 1998 charter, oversight
of MARS was assigned to a single top official, the
Assistant Secretary of Defense for Command, Control,
Communications and Intelligence.

This revision -- which was years in the making --
keeps the Navy/Marine Corps MARS intact; until now,
members of this MARS service were concerned that their
part of MARS might be terminated by Navy
commanders.

The /nstruction also gives sane new perks to MARS
members. Active duty military personnel who are
affiliated with MARS may be able to earn Reserve points
based on service in MARS and, in cases of permanent
change of station, qualify for weight exemption for
transportation of MARS communications equipment. All
members may be considered for benefits associated with
DoD civilian service, such as access to DoD morale,
welfare and recreation Category C recreational facilities
and access to DoD credit unions.

Membership in any of the three MARS services is open
to qualified active duty, Guard and Reserve personnel,
as well as those in civilian agencies who report to civil
authorities or their supporting organizations (including
nongovernmental organizations) and private US citizens
who meet age, education and other criteria -- such as an
FCCissued Amateur Radio license-- imposed by a DoD
Component MARS office.


http://www.dtic.mil/whs/directives/corres/pdf/465002p.pdf
http://www.arrl.org/news/files/dod46502_1988.doc

Kepler Discovers Five New Exoplanets

Science@NASA
Submitted by N9NJS, Brent Lee Cameron

January 4, 2010: NASA's Kepler space téescope,
designed to find Earth-size planets in the habitable zone
of sun-like stars, has discovered its first five new
exoplanets. - ' :
Named Kepler
4b, 5b, 6b, 7b
and 8b, the
planets were
announced Mon
day, Jan. 4, by
the members of
the Kepler sci
ence team dur- IR :
ing a news briefing at the American Astronomical Society
meeting in Washington.
Above: An artist's concept of the Kepler space telescope on a

mission to discover habitable planets outside our own Solar
System.

"The discoveries show that our science instrument is
working well," says William Borucki of NASA's Ames
Research Center in Mffett Field, Calif. Borucki is the
mission's science principal investigator. "Indications are
that Kepler will meet all its science goals."

The five planets are quite a bit larger than Earth.
Known as "hot Jupiters” because of their high masses
and extreme temperatures, the new exoplanets range in
size from similar to Neptune to larger than Jupiter. They
have orbits ranging from 3.3 to 4.9 days. Estimated
temperatures of the planets range from 2,200 to 3,000
degrees Fahrenheit, hotter than molten lava and much
too hot for life as we know it.

Below: Kepler's first five exoplanets are large and hot.

As the mission proceeds and Kepler has time to gather

more data, smaller and cooler planets can be found
leading, perhaps, to the discovery of planets like Ear
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"It's gratifying to see the first Kepler discoveries rolling
off the assembly line," says Jon Morse, director of the
Astrophysics Division at NASA Headquarters in
Washington. "We expected Jupiter-size planets in short
orbits to be the first planets K epler could detect. It's only

a matter of time before more Kepler observations lead to
smaller planets with longer period orbits, coming closer
and closer to the discovery of the first Earth analog.”

Launched on March 6, 2009, from Cape Canaveral Air
Force Station in Florida, the Kepler mission continuously
and simultaneously observes more than 150,000 stars.
Kepler's science instrument, or photometer, already has
measured hundreds of possible planet signatures that
are being analyzed.

Kepler looks for the signatures of planets by
measuring dips in the brightness of stars. When planets
cross in front of, or transit, their stars as seen from
Earth, they periodically block the starlight. The size of
the planet can be derived from the size of the dip. T he
temperature can be estimated from the characteristics of
the star it orbits and the planet's orbital period.

While many of the signatures detected so far are likely
to be something other than a planet, such as small stars
orbiting larger stars, ground-based observatories have
confirmed the existence of the five exoplanets. The
discoveries are based on approximately six weeks' worth
of data collected since science operations began on May
12, 2009.

Transit Light Curves

Kepler 4b Kepler 5b Kepler 6b Kepler 7o Kepler 8b
& .
” oeead Rz e el Foumall Bunma famad Basin F asund
\ : i
- ! G
LN B A %,
- N
Orbital
Period 3.2 days 3.5 days 3.2 days 4.9 days 3.5 days
(days)

Above: The five planets were discovered when they
passed in front of (or "transited”) their parent stars,
causing the stars' apparent brightness to dip.

Kepler will continue science operations until at least
November 2012. It will search for planets as small as
Earth, including those that orbit stars in a warm
habitable zone where liquid water could exist on the
surface of the planet. Since transits of planets in the
habitable zone of solar-like stars occur about once a
year and require three transits for verification, it is
expected to take at least thre e years to locate and verify
an Earth-size planet.

According to Borucki, Kepler's continuous and long
duration search should greatly improve scientists' ability
to determine the distributions of planet size and orbital
period in the future.

"Today's discoveries are a significant contribution to
that goal,” Borucki said. "The Kepler observations will
tell us whether there are many stars with planets that
could harbor life, or whether we might be alone in our
galaxy."
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ATTENTION ERC MEMBERS
See Bill Coby for advance price tickets at the rear vendors entrance.




Spirit Faces Uncertain Future as New Year Dawns

Science@NASA
Submitted by N9NJS, Brent Lee Cameron

Dec. 31, 2009: This Sunday, NASA's Mars rover Spirit

will mark six years of unprecedented exploration of the
Red Planet. However, the upcoming Martian winter could
end the roving career of the beloved, scrappy robot.

Spirit 7 4
landed
on Mars
at 8:35
p.m. PST
on Jan. : : R _ Senl
3, 2004, =ee o
and its o
twin Op-
portunity
arrived
at 9:05 :
p.m. Jan. 24, 2004. The rovers began missions intended
to last for just three months but which have instead
gone on for six Earth years, or 3.2 Mars years. During
this time, Spirit has found evidence of a steamy and
violent environment on ancient Mars that was quite
different from the wet and acidic past documented by
Opportunity, which has been operating successfully
halfway around the planet.

Above: An artist's concept of Spirit on Mars. [ more ]

A sand trap and balky wheels are challenges to Spirit's
mobility that could prevent NASA's rover team from
using a key winter-survival strategy. The team might not
be able to position the robot's solar panels to tilt toward
the sun to collect power for heat to survive the severe
Martian winter.

Nine months ago, Spirit was driving across a place
called "Troy" when its wheels broke through a crusty
surface layer into loose sand. Efforts to escape this sand
trap barely have budged the rover. The rover's inability
to use all six wheels for driving has worsened the
predicament. Spirit's right-front wheel quit working in
2006, and its right-rear wheel stalled a month ago.
Surprisingly, the right-front wheel recently resumed
working, though intermittently. Drives with four or five
operating wheels have produced little progress and the
latest attempts have resulted in the rover actually
sinking deeper in the soil.

"The highest priority for this mission right now is to
stay mobile, if that's possible," says Steve Squyres of
Cornell University in Ithaca, N.Y. He is principal
investigator for the rovers.

If mobility is not possible, the next priority is to
improve the rover's tilt, while Spirit is able to generate
enough electricity to turn its wheels. Spirit is in the
southern hemisphere of Mars, where it is autumn, and
the amount of daily sunshine available for the solar-
powered rover is declining. This could result in ceasing
extraction activities as early as January, depending on
the amount of remaining power. Spirit's tilt, nearly five

degrees toward the south, is unfavorable because the
winter sun crosses low in the northern sky.

SPIRIT

Above: The latest attempt to dislodge Spirit, pictured
above, was not successful. On Dec. 26th the rover
actually sunk 6 mm deeper into the sandtrap

Unless the tilt can be improved or winds lessen the
gradual buildup of dust on the solar panels, the amount
of sunshine available will continue to decline until May
2010. During May, or perhaps earlier, Spirit may not
have enough power to remain in operation.

"At the current rate of dust accumulation, solar arrays
at zero tilt would provide barely enough energy to run
the survival heaters through the Mars winter solstice,"
says Jennifer Herman, a rover power engineer at NASA's
Jet Propulsion Laboratory in Pasadena, Calif.

The team is evaluating strategies for improving the tilt
even if Spirit cannot escape the sand trap, such as trying
to dig in deeper with the wheels on the north side. In
February, NASA will assess Mars missions, including
Spirit, for their potential science versus costs to
determine how to distribute limited resources.

Right: A topo -
graphic map of
Spirit's sur -
roundings at
Troy. For more
information
about the
science Spirit is
able to do
there, read the
Science@NASA
story

" Sandtrapped
Rover Makes
Big Discovery ."
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