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NASAPRE-SS-REIEA-Sil:OSDECFI,IBER2OO2.
EXPEDITION FIVE BACKUP CREIJU.
MEMBER NAMED TO EXPEDITION SÉVEN

Russian cosmonaut Alexander Kaleri has been named to replace Sergei MoscheÍrko aE a
prime crewmember for Expedition Seven. Kaleri joins astrcnaut Ed Lu and Russian
cosmonaut Yuri Malenchenko in training for the long-term increment aboard the
lnternational §pace Station next year. Kaleri was a member of the backup crqr for
Expedition Five, cunently retuming home aboard Space Shuttle Endeavour. He's also a
veteran cosmonaut, having lived aboard the Russian Space Station Mir during three
separate long{erm missions: 145 days in 1992, 197 days in 1996 and 73 days in 2000.
Russian officials proposed the crew change to the Muttilatera! Crew Operations Panel,
and the Panel approved the action on October 10,2402.
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SHUTïLE ON SLOT'IÍ ROAD TO SPACE.

The day the last bx of Columbia's rcmains rcached its-nía
workers scrutinized wing panels fràm sister ship Atlantis. lt is a small step on the US space agency's
(Nasa) long road to retum the fleet to flight. The work is arduous and time-consuming. Each of the ship's
44 panels must be removed, packed and shipped to a Texas laboratory for X-ray, ultrasound and eddy
cunent testing, then retumed to Florida for re-installation. lf Nasa cannot develop ways to inspect thë
panels in situ, that work alone will more than double the amount of time it takes to prepare each ship for
fl§ht, Írom three to about seven months. 'Obuiously the vendor has got very good, solid techniques they
use to do those inspedions," said Aflantis vehicle manager Scott Thurston. 1/1fillwe everget to the point
r,rfiere we can do Ít here? We dont knovr. We're trying to figure that out.'The wing panel inspections are
among the retum-to-flight criteria drawn up by the board that irve§igated the fatal 1 February shutlle
accident. The board determined ColumtÍa was destroyed and its seven-member crew killed because of a
hole in a wing panel that allowed srperheated air to blast inside the wíng, ryettiÍE the structure as the
shuttle flew through the atmospfr,ere in preparatirn for landing. The breach was caused by a piece of
falling foam insulation during launch. The KSC tesn knours more work is comirB. For starters, engineers
are designing a 50-foot extensbn to tÍte shr.dlh§ robot arm and Íittirq out the booín with cameras'and
lasers. Future shuttle crews will use the crane to look for damage in the heat shield tites and panels. The
boom must be designed, manuf,aclured and te§ed before it is sent to Florida íor in§allation aboard
Atlantis, the first shuttle beiru prepared Íor flÍ$L l.lasa had hoped to launcfi the ship in March, but
acknowledges that date is not pcsiHe. A rËïytsgged launch dfie has not yet been selected. 'llVe're not
working the schedules right now,'said Thursion. Aflantis is barely visible, cocooned by wor{< platforms,
proteciive blankets and support eguiprerÉ. Fanr wrapped wing panels have been reattached to the
aluminium structure. Several more llsfia@ paÍte§ rest on tables belor the ship. lt is quiet in the
hangar, like a sanctuary. Many of the managers. tedtnicians and engineers caring for AtÍantis spent
weeks combing the Íields of Texas and Louisiana f**Jrry up Columbia's iemains. 'lt was sobering," said
Thurston, who anived in Texas the day of the accitent. 'But Ít was a good feelirq that $/e were bringing
her home. She was over lost over a large part d Texas and we were bringing her home." \Mrth the
investigation into the cause of the accident cfrnfl€{e, Nasa moved the debris into a section oÍ the
massive Vehicle Assembly Building where it uit remain in pennanent siorage and accessible to
researchers for study. / e. ) c, í- -) 1
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CHECK §lX Nasawas p"i..d latelaslweeFto atelay the tar-
get for the space shuttle's returtr to flight from neÍ March to
at least mid-July to better accommodate progÍam changes and
vehicle inspections required in the wake of the Columbia acci-
dent. Among the work that could be added is the time-con-
srrming removal and precautionary inspection for corro,sion of
components in the nose cap of Atlantis. The prevention of cor-
rosion caused by Florida's seaside environment is a nener-end-
ing battle. But Kennedy Space Center engineers also received
good news last week: the internal gearing of the oóiter
Discovery's speed brake actuators were found to be just fine
after inspectors feared corrosion could have built up (AW&ST
Sept.22, p. 25). That means it is also unlikely to have formed
in similar areas of Atlantis and Endeavour.
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FLoRtDÀTdDÀY , Ll ofiosrn tool.

CRAFT t{EAR ÍIJIARS ORBIT.

(APE CANAVERAT - A multinotionol flotillo Írom Eorlh is fost opprooching Mors, iis spoceships on pretorious mjssions lo Ítndl-gns ofTile or woler on

Íhe plonet. 0ne oÍ the yoyogers, o $?00 million Joponese spocerrofl, olreody hos been lost - the victim oÍ o long, lroubled iourney ond problems wiÍh

rls moin propulsion syslem. Now o Europeon explorer is sel lo moke o dongerous dive inlo Msrlisn orbit on Fridoy, oíming lo send o smoll robol to lhe

surÍore on Chrislmos Eve. Then !wo U.S. rovers will ottempl to lsnd on Íhe dust-sv{ept plonel on Jon. 3 qnd Jsn. 25. Bul ií hislory is pretedenl, cl leost

one oÍ the remoining croft could be destroyed. TwoJhirds oÍ $ors missions hove Íoiled since Russis Íirst ollempted o 19ó0 fly-by. "Just gelting to

Itltors is hord. Londing is even more so," soid Ed Weiler, ossocisle odminisÍrolor for spoce science ol l,lA5À heodquorlers in Woshington. Nevertheless,

the internolionol moke-up of Íhis fleeÍ is buoying the hopes of scienliís, engineers ond ground conlrollers oround Íhe globe. tor lhe Íirsl lime, well

oyer o dozen ngtions -- nol iusl the U.S. snd Russis -- hove roles in lhe missions. Ànd iÍ the resl of lhe ships reoch lheir destinotions, lhe humon roce

will hove o shoÍ ol unroveling the mysterious hiíory of s borren ploneÍ lhol on(e wos wormer, weller ond more hospiÍoble lo life.."ll's

unprecedenÍed in humon endeovor to hove so mony spocetrofl on lhe woy lo Hors 0l onte," soid MoÍthew Golembek, o proiecl scienlist ol NASA's Jet

Propulsion Loborotory in Posodeno, tolif. Soid Weiler, "The world is going lo Mors." À key reoson' Mors is tloser t0 Eorth lhon il hos been in ó0,000

yeors -- ond will be Íor onolher Íwo cenluries - o rorily lhoi's lhe resuh oÍ lhe rircuilous polhs lhot lhe plonet tokes qround lhe sun. À4srs now is o

mere 34 million miles owoy, rother thon 48 million miles - iïs overoge dislonce from EorÍh. 0r 284 million miles, its Íurthesl. Íhe shorter trip

presenled on opporlunily so unique lhol il prompled lhe l5-nolion Europeon 5poce Agency lo lsunch ils firsl mission ïo Jltlors. ïhe U.S. lounthed lwo.

The neorless enobled engineers to moximize the number of scientifit inslrumenls on lheir spocecroÍl while minimizing the omount oÍ Íuel needed lo

gel lhere. "lÍ iÍ wosn'f for lhe proximity oÍ lhe plonels, we would not hove been oble lo do ony mission ol oll," soid John Reddy, on ESA proiecÍ

engineer. jopon hod hoped lo gel lo [rlors before lhe lurn of lhe cenlury. Bul ils Nozomi spocetroÍl -- nomed for lhe Joponese word Íor "hope" ond

lounched in 1998 -- encounlered problems lhot deloyed o plonned 1999 orrivol ond ullimotely doomed ils mission. Ground conlrollers losl hope for tts

Mors mission loí week when ïhey could nol puï lhe spocecroft on course for o plonned drop inlo orbil lodoy. Nozomi will whiz posl Mors ond use its

inslrumenls lo do solor science os il loops oround Íhe sun. ïhe new fleel leoder, ESA's iÀors Express. The $345 million spocecroÍl is designed lo circle

lhe plonet Íor one À{orlisn yeor -- or ó87 doys - mopping ils surfoce ond meosuring lhe themicol moke-up of iis olmosphere. The Mors Express orbiter

olso promises lo monilor globol weother pollerns whrle peering beneolh the plonet's surÍoce for hidden reservoirs of woler. Flying with lhe Europeon

mother ship is o smoll londer, Eeogle 2, nomed ofter lhe British ship fhorles Dsrviin soiled upon in I 831 os he Íormed his lheories on the evolulion oí

life on EorÍh. Shoped like o giont pockel wotch, the 73-pound Beogle will louch down on lsidis Plonitio, on oncienl bosin lhot stroddles lhe plonel'-'

northern ploins ond soulhern highlonds. Srienlisls think the bosin once mighl hove been owosh wiÍh woler. Iheir hope is lo find evidente of orgon :

,orpornir -- key ingredienls in ihe universol recipe for life - wilhin lhe filorlion soil there. "Ïhol moy inditste thol even if we don't hove !ny presen'

life on Mors, we may hove hod liÍe oppeor on the surfore lhst lhen died oul over ils geologic evolulion," ESA proiecl stienlisl Agustin (hicorro soi:

Two $400 million HA5À rovers -- lsunthed Írom (ope (onoversl Air Forte Slolion in June ond July, respeclively -- will ollempl to follow lhe Beog :
londer lo lhe surfoce. The Íirst, nomed Spirit, is deslined for 6usev [roÍer, o bosin the size of (onneclitut lhol resembles dry lokebeds seen ;
Iolifornio's ltoiove Desert. A lengthy chsnnel ruls lhrough it, ond srieniists think the bosin mighl hove conlsined o brimming loke somelime ofier rt

iormed four hillion yeors ogo. ïhe second, ncmed 0pportunity, is heoded for ltleridioni Plonum -- one oÍ the smoolhest ond Ítottest oreos on llors.

Íhere, one oÍ two NASA orbilers olreody cirrling the plonel hos delecled obundonl sÍores of hemolile, o minerol thol normolly forms on Eorth wilhin

bodies oÍ woter. Al eilher site, lhe idenlicul royers will u(i os Íield geologisls, employing o sophisticoted cnoy oÍ lools ond stienliÍit instluments 10

sludy rocks. ïhe ideo is lo find out whelher lhe sites ever were copoble of susloining even primilive life. "lÍ you look ol the surfoce of Mors lodoy, il's

o deiolote ploce. lt's dry. lt's cold. ll's borren. ll's noÍ on inviling environment Íor liÍe, ond yet we see lhese lonlolizing tlues," soid proiett seienlist

Sieve 5quyres oÍ (ornell Universily in lthoco, N.Y. Among them: lhe dry lokebeds wilhin Gusev (roier, ond lhe minerols oÍ !Àeridioni Plonum. Soid

Squyres,'iThese ore giving us hinis lhol in the posl, Mors might hove been o very differenl sorl of ploce." Ïhe six-wheeled rovers, meonwhile, are

uniquely equipped lo shed new light on ihe plonel's myslerious posi. "ïhey will onswer queslions oboul whethellhe surfote 0nte ilus suiloble Íor

Iiíei' lYeiler soid. "And iÍ surcessÍul, Spirit ond 0pportunity will help humons loke o gionl leop Íorword in our understonding oÍ Mors' polentiol Íor

posl or rurrenl life." gb

as
Mars Express zon-
der problemen oP
weg naar Mars

Eind oktober toen deze AST-

RUIM naar de drukker ging,

was alles wel aan boord van

deze Europese ruimtesonde'
Op 19 december zal de lander
(Beagle-2) van de orbiter ge-

scheiden worden. OP 25 de-

cember komt het in de Marsi-

aanse atmosÍeer terecht en

nog diezelfde dag zal het een

zachte landing uitvoeren.

B2?\s\
xpress Journeys onMars

ESA says that the Mars Express spacecraft en

route to orbit the Red Planet in December is

behaving in a "nominal manner" despite the

solar arrays generating 70 percent oÍ the

required power, due to an interconnection

problem between the solar arrays and the

power conditioning unit.
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C\\ . 12 NO\'EMBER 2003.

SP {CECRAFT TO LA}ID ON MARS ON CHRISTMAS DA\"
Ba g9i I

LO\DON - A British-built craft designed to scour the surface of Mars for signs oi life is scheduled to land on the planet on-
Chrisimas Dar', scientists said this u'ek. The Beagle 2 lander is traveling aboard the European Space Ageno's Mars Erpress
cratt^ launched Èom the Baikonur cosmolrome il Kazakhstan on June 2, Scientists told reporters that the rmmaaned
spacecratt uas about 13 million miles Èom \{ars and expected to reach the planet in mid-December. "As ol 16:t[t r GlvÍT)
yesterdav, Mars Erpress is on collision course tbr Mars," John Reddy, the project's chief electrical slsterns eng:-neer" said
Tuesday. On December 19, the craft sill e-iect the Beagle 2 landhg module - a 132-1b shell shaped like an oversized nok
and packed sith scientific instruments. If all goes to plaq it will parachute to the srirface on December 25- ilip open and
begin conducting experiments. Mars Erplorer will orbit the planet for at least one Martian year,687 Earth dars. Its antenna
will receive data Èom Beagle 2 and the orbitels own instruments and beam it to Earth. Reddv said scientists u'ere "98
percent conlldent" ali would go uell. Scientists believe Mars once had water and appropriate conditions lbr lilè bur lost it
billions of vears ago, possibl-v after bdry hit b-v asteroids. It is believed that n.ater might stil eíst on Mars as undrground
ice. Previoris attempts to flnd signs of litè have been inconclusive. Of 34 unmanned American, Soviel and Russian missions
to Mars since 1960. nro-thirds ended in failure. In 1976, twirl U.S. Vikurg landers searched lbr liÍè but sent back
inconclusive resulLr. Beagle 2 -- named i-or the shlp that carried naturalist Charles Danria on his votage of discoven m the
1Sl0s - has ambitrous scientific aims: It u'ili collect soil and rock samples, dig into Mars to search for organic materials ard
choc!: the atmosphere lbr races of methane produced b1,- living organisms. "We me dealing rvith the masnetic question of is
È*e lirè on a second planet in the solar svsterr?"' said Colin Pillinge1 Beagle 2's lead scientist. "E'eïe talliing about the

l,mssrbrlin olnot behg alone in the universe." The mission also rvill map the planet and use pou.erful radar to probe belou
the srrtàce tbr evidence of uater. Mars Esplorer is not the only mission heading to the red planet. Trro U.S. Mars rover crati
are due to arrive in Januar-l, and Japan's trouble-plagued Nozoui orbiter, launched in 1998. contilues on its tav despite
technical problems. Mars Erplorer is an attempt to demonstrate that Europe can have an elïective space erploration prosram.
"I think it's important that Europe has its onn uay of going and exploring the planets." said David Southr.ood- the space
aselc\ '-r science director. "It's part ol Europe's destilv that it should reach out and start erplonne the solar svsterlt "

he diminutive neàglez tandeiis
Jue to settle on the surface of
Mars in the early hours of Dec.
25, carryhgwith it the hopes for
what would be an extraordinarv

gift to humanity-the discovery of life
signatures on another planet.

The 73-1b. lan-
der will address
"the magnetic
guestion, Is there
life on a second

The zr-lb. British
Beagle-2 lander is
depicted with its
solar arrays fanned
open and 29-in.-long
instrumented aÍm
extended upward.
Beagle carries t2
tiny ovens to bake
samples Íor signs oÍ
paí life to follow up
on U.S. Vikine data.

planet in the solar systém?" said Coliri ?qg> {Pillin-qs1. a British Open University re-
searcher n'ho has championed Beagle 2
and is the project lead scientist.

Launched on June 2 from the
Baikonur Cosmodrome on a Russian/
Starsem Soyuzbooster, Beagle 2 is sched-

$"
u)

à'd
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Beagle, attached to side of ESA Mars Express orbiter, will be separat-
ed when the vehicles are five days from Mars. Orbiter has subsuíace
mapping ÍadaÍ, stereo imaging and spectral sensors.

uled to separate from tte European
Space Agenry's Mars Exptess orbiter on
Dec. 19 when they are still srme distance
from the planet. Beagle will:hen fh'freely
on its own for iive days bebre entering
the Martian atmosphere f-.r touchdown
on the surface at about 0l5l G\tT Dec.
15 (9:54 p.m. EST Dec. 2l'. \Íars Erpress
is to enter Martian orbit ó min. later.

The challenge for Pillinger and his coi-
leagues-besides getting the Beagie
safeiy to Mars, off the orbiter, and down
to the sudace intact ar.d operational-
has been to come up wirh a research ap-
proach that would provide unambiguous
indications of life. shorld it ever have
been present on the plalet.

Beagle 2. named after Charles Dar-
win's ship, is to follow up on the 1976
NASA Viking \Íars lanier life-detec-
tion experiments. which some re-
searchers believe may have detected ev-
idence of metabolism. But Pillinger

points out the "Vikilg Life-detection ex-
periments were designed blind.'' Since
scientists then had no previous data from
earlier efforts, what emerged rvas am-
biguity, where potentiallv encouraging
resuits were able to be explained by sim-
pie inorganic "chemical eft'ects.''

"We've had 20 years to thinli about
the problem," and the outcome has been
to avoid "trying to find specific com-
pounds. Our analvsis will be for anr.form
of organic matter. '' he said.

Beagle 2, just the size of a bicvcle
wheel. will attempt to measure the ra-
tio of carbon isotopes present in Mart-
ian rock samples. On Earth, there's a
high ratio of carbon 12 io carbon 13 as
a result ofbiological DÍocesses. It's this
indicator that Beagle 2 will aiso look for
in Martian rock. "It's a more simple,
more general experiment than used on
Viking, " suggested Pillinger.

Attempting to find the lighter carbon
isotope on Martian surface rockwill also
potentiaily answer concerns and ques-
tions regarding the analysis of Martian
meteorites, and the apparent presence
of organic matter. "We're going to Mars
to eliminate the possibiiity thar rhe sam-
ples were contaminated on Earth," he
noted.

Before any of the science gets under-
way, however, Beagle 2 has to identiSr
where it has actually landed, along with
providing panoramic imagery of its im-
mediate locale. The Isidis Planitia-a rei-
atively flat. dust-free comet- or asteroid-

impact basin-was selected as the land-
ing site. It should have enough surface
rocks to make the area scientifically in-
teresting.

Beagle 2's heat shield will decelerate
the spacecraft during the initial atmos-
pheric entry. A pilot parachute will then
be deploved. and the shield will be sep-
arated bv pl'rotechnic bolts. The main
chute is used to further slow descent un-
til the radar altimeter activates gas-bag
inflation at 100 meters (656 ft.).

Once on the eround, the solar panels
wili unfold automaticaliy, and the lander
will then begin to attempt to contact mis-
sion control. Initial-
ly, this mav be r ia
NASAs O$-ssev or-
biter, until Mars Ex-
press is available to
act as a data relar'
once it is estabLished
in the correct orbit.

The first posslble
signal. r'ia \Íars
Odysser'. s'ill be at
roughll'0-;:15 G\tT
(12:15 a.m. EST).
Dec. 25.

Safelv doun. with
communications es-
tablished. the Bea-
gle 2's iruror-atir-e science package wiil
come into its otrl. \{ost of the lander's
experiments are housed in the Position
Adjustable \Vorkbench (PAW), fitted to
the end of a robotic arm. The arm pro-
vides the Beagle rvith around a75-cm.
(29-in. ) reach. The PAW represents the
business-end of Beagle 2 and contains
two high-resoiution stereo cameras, t\ilo
types of spectrometers and a micro-
scope. as rvel1 as the rock corer-grinder
and the mole (AW&SI Dec. 11, 2000,
p.16).

Shortiy after landing, an initial rvide-
angle image will be taken usine a pop-
up mirror. The lander will attempt to
send this image back. via Mars Od1.ssey,
as soon as it can. The stereo cameras
each have a 48-deg. field ofrierv. The
mole was initially intended to be one of
the tools to be fitted to a small rover ve-
hicle. The iatter item, however, fell vic-
tim to the weight constraints govern-
ing the Beagle 2 effort, with the
burrowing tooi finding an alternative
home on the PAVI The mo1ewill be able
to retrieve subsurface samples up to 2
meters awav from the lander.

EÏSeq1
The camerras will provide ihe abilin

to build a 3D model of the area around
the lander, and identiff areas of ilter-
est within reach of the robotic arm.
Pillinger suggested rhar the exact or-
der in * hich Beaele will carrv out irs sci-
ence experiments rvill depend partly on
its inmediate surroundings.

Tvo U.K. facilities rvill be involved in
managing Beasle 2. The Lander Oper-
ations Planning Center (LOPC) is sit-
uated at the Open Universin'in ]Íi1-
ton Kevnes iri southern England. u hile
the Lander Operations Control Cente r
(LOCC) is based at the National Space

Center in Leices-
ter. The LOPC
will determine the
science plan for
the lander, while
the LOCCwill es-
tablish the com-
mand sequences
for Beagle l.
These u,il1 L,e sen:
to the lander r ia
the \Iars Espress
mission corrrol
center in Darm-
stadt. Germanr'.
The Beaele I is f,t-
ted nith a log.sain
antenna that uans-
mits at 437 MHz.

Housed in the
Beagle 2's main
body is the gas

analysis package (GAP), intended to
carTv out isotopic measurements of ma-
terial samples, as well as of the Martian
atmosphere. Rock and soil samples will
be heated gradua§ in miniature ovens
along rn ith oxvgen. During this process,
the carbon dioxide generated atvarious
temperatures rr'ill re measured by a
mass spectromeler to identify the ratio
of carbon 12 to 1-1. The GAP has 12
ovens for carrying oul the life-science
expeÍiments.

The two other spectrometers-a
Mossbauer and an X-ray-will be
employed to examine the mineral com-
position of rocks. The Mossbauer Spec-
trometer, u'hich utiiizes gamma radia-
tion, will be used to examine oxidization
levels of the Martian atmosphere. while
the X-ray Spectrometer will target rock
age.

Alongside the life-oriented experi-
ments, the lander houses a number of
environmental sensors. These are in-
tended to provide data on the nature of
the atmosphere, with readings taken
both during the lander's descent and
after it's on the surface. A
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Spncr.coru : o3 DECEMBER 2003.

MARS EXPRESS MAKES FIRST PHOTO OF RED PIANET.

The Europeon Spoce Agencys Mors E4cress hos loken its first piclure of the ied plonet ofifgGors up íor
orrival loter this monlh. ïhe photogroph wos token by the probe's High Resolulion Stereo Comerq (HRSC)

Dec. I ond releosed lodoy. ll shows Mors Írom obout 3.4 million miles (5.5 million kilometers) owoy. ll is o
very unusuolview oÍ Mors, ESA scienlisls soid, becouse the plonel is illuminoted in o woy never seen from
Eorth. ïhe Sun shines on porl oÍ lhe weslern hemisphere, bul more thon o lhird of lhe Morlion disk lies in

the dork. The dork Íeolures oÍ lhe top ore poí oÍ lhe norlhern lowlonds of Mors, where oceons mighl
hove exisled billions of yeors ogo. ïhe resolution oÍ lhe imoge is nol lhe sorl lhot con be obloined Írom
the Hubble Spoce Telescope or olher qpocecrott orbiling Mors. fut il shows lhqt ihe Mors E4cress comero
is reody Íor tuture tosks. I bz:g s I

De planeet Mars van een afstand van 5,5 miljoen kilometeÍ, deze week geÍotogra-

feerd door de Europese ruimtesonde Mats Express die onderweg is naat de rode

planeet. Volgens de plannen landt op eeÍste kerstdag de Beagle-2 op de planeet

voor onderzoek van de bodem en de atmosfeer. Hii moet zich daartoe op 19
december in volle vlucht losmaken van de MaÍs Express,
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Mars in View
European mission on track for lander
separation as it nears its destination

MICHAET A. TAVERNA/PARIS and DOUGTAS BARRIE/IONDON

he European Space Agencl'has
released first images of the red
planet taken by its Mars Erpress
probe and signaled that all qstems
are go for a planned separation of

the Beagle-2 lander on Dec. 19.

The powerful Oct. ?3 solar storm that
appears to have damaged NASAs \'Íars
Od_vssey does not seem to have affected
\Iars Express (see p. 17). 1a ffisfings last
s'eek. ESA Project Manager Rudolf
Schmidt said solar flares had briefly
knocked out the star trackers, but the
trackers are now again operating nor-
mally. "No problems whatsoever" re-
sulted from the storm, he affirmed.

§imilarly. final calculations just com-
pleted confim that "no part of the mis-
sion'' n'ill be affected by a solar power
failure detected shortly after the probe
was launched in June, Schmidt said

(AW&ST Jnly 21, p.77). By reconfig-
uring payload voltages and modifying
operating procedures, the mission can
live with t}re 30Va power deficit result-
ing from the failure, he indicated.

Instrument checks were successfully
completed earlier this year. Pictures of
Earth were taken this fall, and shots of
Mars were released on Dec. 3. Software
has been in idle state since Nov. 17.

,.#;ffÏ,ï*l'"ïB#1i:;flH";ï1 t, s .. o o
trollers line up the probe with the lan-
der separation trajectory. Because Bea-
qle 2 has no onboard thrusters to modiff
the trajectory, this step must be per-
formed with extÍeme acoJracy, flight ops
manager Michael McKay noted.

Ejection is planned for Dec. 19, but
this date could be pushed back up to two
dais in the event the release mechanism

ls:oo,l
Pillinger lndicated éWASTdoes notsork as planned, and

various fallback scenarios are
available. Ifthe lander failed
to eject. the probe could still
perform its orbital science
mission. \{cKa1'said, but the
added weig&t and drag would
cause rirtually all the fuel to
be burned during orbital in-
sertion. limiting orbital ma-
neuvers thereafter.

Beagle I nill take five days
to reach the Martian atmos-
phere. and -.5 min. to pene-
trate the atmosphere and
reach the surface of Mars,
said Cotin Pi.llinger. who is re-
sponsibie for the landing mis-
sion. After automatic deploy-
ment of solar arrays and the
antenna, lander systems will
shut down-except for brief
operation of the camera to
obtain a star fix-during the
first Martian night. This will allow the
batteries to recharge.

The camera will be reactivated at the
start of the first day to demonstrate that
the mission has survived. Activities be-
yond this point will be determined lat-
er, in accordance with local conditions.

Mars Express and iB Beagle-2 lander will be
the Íirst ful! mission Europe has ever sent to
another planet. Beagle is expected to sepa-
rate from the orbiter on Dec. 19 and arrive
on the MaÉian surface Dec. 25. The mission
is intended to help determine whether life
exists or used to exií on the red planet.

Av{_sl-:

Dec. 1, p.57). Latest calcula-
tions have reduced the likel-v
landing zone from an ellipse
500 km. (310 mi.) long to a
110 X 46-km. area. he said,
although he insisted Beagle 2
could alight safely anrrvhere
within the lsidis Planitia basin
target site. u'hich is some
1.100 km. in diameter.

After releasing the lander,
\Íars Express wili initiate a

35-min. main engine burn to
brake its crash trajectory and
commence ilsertion into its
planned orbit. This will take
12 hr. Insertion could be per-
formed by attitude thrusters
if the main engine fails.

I nstrumen t commissioning
is nominally planned for
Jan. 13, but could be shifted
depending on conditions, said

mission scientist Augustin Chicarro. The
optical payload is to begin initial opera-
tions on Feb. 20 and the sounding radar
on Apr. 7. Routine operations should
commence by mid-April and continue
through Nov. 30,2005, although a three-
vear extension is planned. G

§b - )?- 2o§3
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SPACE.COTÀ : 16 DECEiiBER 2003.

iÀARS D(PRES5 POSITI?NED FOR BEA6LË Z DEPT-OYiIENT.

PARIS - Grcund csrtrolbrs of E-rope's lriar= Expess sanellite on Dec. 16 sr.rccessful]y cotrphied o pre;islon--

pointing rrrreuver to prepore tle, *tel/irte for a pkrlrrrd Dc,c. 19 epclran oÍ ifs smll Bryik-? lcrder, tle,
mission's flight dirrctor said. ÀÀichel iAcKay, flight operufions dirzctor at the Eulupeor Spae Agencl's Esoc

spae operutiorri eïler in Darrnstcdt.Gertrary, said *lm Exprzss rms rciated and its eilíiÍEs briefly fircd to
incrase the st"llif"'s +eed m it qpraches ltarc as port of tls maneu\rer. A brzakdcm of lw ldars

E]ípr"ss fits togthar. The Beagle 2 «r be seen sittirq on the lid of fle cruft and the tman corufi.micatifis
snterffi is visibb in fhe Irc bff. The orbiter ccries seren irtrtlrsEnfs inckrdiry À{ARSIS. a lor-fre4.ency
rndcr designed to prube the srbsurfoce of f,iors for mfer. Click to enhge" nThis is cbout the tnost occrrute
pointing of a satellife uc hare et€r hod to dc," fÀcK,ry soid in a telepÍune interview. "ft ms successfully

corglebd.. Sigmk to and ftrm Ífuis Er+ress arz deliwed via a aan 3Frreter truckirg antenna that the
Erropan Spoce Agemy eently irstalled in lÈry hbrcio, fu$rulia, near Perth. iÀission ErmgpÍs horz

rxrrp*d the likef Beagle-Z hrdirE point to &l onea rrreuring olnust 125 rniks {20O kilotrrtes) in width and

31 nibs {S kilornefers} in kegrth- AÍter rrlre bc. 19 e}rÍiur sÍ kodle-?." À{crs Ërpress rril} corrtinte fo fcllor
the hnder Íar Íiye, dcrys fuíore prÍorrnry o breoHry ffitBur,er tlut wiÍl put it info a 40}kilotrrter orbit
oruund |*lars. Tte satellite is equipped Bith rcd@ ond opïical carÍplts tu snrdy trlcl=' attnocpher€ ard surfsce.
Beogtà-z is scl=dubd to hrd on f,isr:s on Dec. 25 to bqin a six-tmrl*r seErch for signs of pest or present life
onàdar=. 
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fl*rritLrffi jï g3otl
FLORIDÀ TODAY : 23 DECEMBER 2003. &go ?
MÀR§ E](PRE§§ CO GENCIES.

FRANKFURT - A Eurapean spaceraft strffiked toward }{ars on Mo*day -- rig&Ë on schedub - htt mE§íon
controllers still reheased what could go wroog durirg tk voyage to d€termfuie whe&er life ener existed on the
rcdplznd.- Mars Express'missioc would befuprdír-edby any probtrrms with ifs main eryire, which must fire
on Chris*mas Eve (earty Christmas in Europe) to propel fu spmaft on ir p# arourd Mars- Orce in arbit, tk
craft is supeosed to s€nd back 3-D overhead pieures of tte planet suÍfx€ aad scan for undergroud water with a
powerfirl ÍadaÍ- The craft also will relay dara Èom the Beagk 2 pobe, uihich is due to hnd on the planet houn
bdore frr oóitat laurch- Mars Express was laurcM June 2 efip a Russian Soyuz-FÍ€aÍ rocket Ëom tk
Baikonurcosmodrome tnKazakhstan With fhe oóiter sumsfuÍy oÍr course, engineen ue yepiri*g the fiÍIal
eomrnands for asivation early Fiec. 25 and simukting possibk gÍirches- One of 1ftess corrlÍl involve MaÍs
Expaes§ srglrre nc* firiry. Coufrollef;s haye praaiced usirg a variey of diffiere* commaads ts sÍart four thrusters
on tk crafr. 'This has beelr rehearsed cver the las mor*hs, twie a *'eek- Tky lmow @ can do it " said

Jme§ne I-anaearf a spokeswoman for the European Spce Agency aÍ missioa cortrol ia the western Crerman

city of Darmstadt. If the thrusfss faq "thea we're in troubb,' she said. Cafficlkrs also corduct da§ dritls fur
such emergencies as saÍ€llite link breakdowns and comprÍer failures aÍ mission control. The Beagle 2 probe'

sepryxed from the Mars Express crafÉ Fr5day, bound for MarsÀfter parrchiwiag'through the atrrosphere, the
143-pound probe will use inflatehb gas bags to bource to a soft landiry, flip open aÍd begia transmittirg a

preprogramred "blipblipblip" signal telling controllers it has safety touched down. That transmission has

several chffi of beiry pi€ted t4. The fiÍs xrin be wkn NÀSÀs Mars Odyssey spacecraft passes overhead

earty Chrismas Day- "\4re aÍe woÍtirg very ctosety wiÍfo our collaglm &om NASd" Ian.dam said- "fhqfX ger

tbe databuktaBuÍh,then pass Í on to us ard rye will be ableto tell ifthe landins has akenplax.-'
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EsaÍniíscht sich
rote lVeihnacht
Count dorn fir Mars-Mission

Alles aldere als besinnlich wird es

Heiligabad im Eumpiiischen Raum-
flugkontrollzentrum in Darmstadt zu
gehm. Wàircnd anderenorts Ge-
ícnente ausgepackt werden, blicken
Techniker und Forscher dort gebannt
in dm Nachthimmel. 150 Millionen
Kilometer mdernt von ihnen befin-,
det sieh die europiiische Sonde ,,Mars
Express- kurz vor dem Ziel. In der
Nicht zum ersten Weihnachtsf eiertag
soll ihr Isndegeràt ,,Beagle 2" auf
dem Mars aufsetzen. Damit erreicht
eine der ehrgeizigsten Raumfahrtmis-
sionen der r€rgangenen Jahnehntel
ihren HöhepunlÍ.

Ga- -ufgqunpt diè den Lanilei
komolett-umschlieBen, Wie ein Gum-
mibdU wird ,,Beagle 2" dann bis zum
Stillstand auf aèr Oberflàche auf-
und niederhtipfen. Nach dem Entlee-
ren der Àirbàgs erwarten ,,Beagle"
frostise Tempàraturen: Der Durch-
schnit"tswert àuf dem Mars lie$ bei
minus 60 Grad. Der Klima-Schock
fà1lt noch heftiger aus, weÍl zuvor
beirn Eintritt in-die Marsatmosphàre
durch die Reibung Temperaturen vonr

bis zu 2000 craö herrschen. Uber-i
steht .Beaqle" die Schockfrostung,
klappt er nàch der Landung wie eine

Taschenuhr seine Solarpaddel zur
EnergiegewÍnnung aus. Dann könnte
auf derErde im Laufe des Donners-
taAvormittags das erste §i8nal sin-
tröffen, dass alles geklaPPt hat.

Als erste Botschaft habm die Esa-
Techniker ein Lied progrannkÍt
dass die britische PoP-GruPPe "Bld
eisens fiir die Mission komPoniert
lit. aut die kosmischea (;inge wird
eine riesige Antenne warten, die- die

Esa in W'estaustralien erst vor kur-
zem errichtet hat. Ob öe Mission ge-bso lí Iingt, werden weltweit Millionen von

3öti
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MARS EXPRESS, BEAGLE 2 ON FINAL FOR RED PIANET ARRIVAL.
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c=i:. hecfng it F;el ionks ond shu,*ting down its on-boord computer tc p-epore lc. tonight's cll-impoÍcnt
Ttrreuver inio on equoiorioi oöiï orounrl ihe R.ed Pionei. "\r,'e ore pertecïl'y on scheduie ond crll the spocecrois
s.stems ore perfom'ring u.,eii.r' ffight operotrons ciir-ector'À.4ichoei t.4c(ci; so:cj in c teiephone inierview Írom the
Ë--;peon Spoce Agenc.,'s l,r'ors Express control center !n Darmsiodt. Germon'.. Yor-: ;ovij cul ihe lensio* vrith o
,-,ie heie now os we prepore Íor o Íew interestíng hours,',\,rrcKoy soid. The probe is iess thon 12,400 miles
1i,0.000 kilomeïersl irom ,\4or.s onc !s eypected to ne ir-rsr ?Jr r.niies i4 i4 irriometersi clDove the planet's surfoce

;vhen its mcin engines ore firecl io ovr:iC collision and plcce the spocecrcff inlo on eliiptrcoi orbit. The 34:minute
engine tiring is scheduied io begin oï9.4/ p.nr. [Sl\U'24/ Oi.t'l Ihursdoyi.Using ilà5às Deep Spoce i..ler*urk oÍ
Eorth stotion ontennos. !àe lv'tors Erpress teom shouid kno* 'n ithin minutes *hether' fie crbitol inseriian hcs heen
success{ul, À,4cKc,y soiC The Beogie-2 lcn.jer, u;hich sepcrcted {r'om l'4ors Express on Dec. Ig, hos been hudling
loward ifl.ors iust aheod oÍ i,iors Express ond is scheduieci to enter- the i.iors o1'nrosphere jusï beíoi'e 9t p.m. EST

1{)2t}0 Gir4 I [hursrjoi,; ihe first possibie srgnol oi *rhetho. tne ionrier hos surur'.,e,:i the ioumey rn'i!l he delrvered b'i c
signoi ccrptured b'.. f.l.À,SAs i,4ors Od,ysse,,,scrtelliie, clreody in orbiÍ over i.4crs OC';ssey'.,,ill hove hetrveen l0 onci

2C nrinutes io receive o Beogie-2 signoi t,efore pcrssing ouï oï view. Coniirn-.oiion oi Beagie-?'s hecrith shouicl L.e

o.yaiiobie to ground feorns b.i l:30 o.m. EST i0ó30 GMT) Thursdo,i if Ocii-,ssey picks up enything. lf no signoi is

received, project mcnogers v;ill be in the dcrk on the lr:ndeis slotus throughout the frigici llr:rtir:n night. ln r';hot

ier:gie-Z monogers hove soid wiil be Íhe nroke-or'-breok morrrent oí *re n:ission, lhe londer's signaí ihe nexi

rnorning could he picked up by Britcrin's Jodreli Bonk Obserroiory shorti'y before ó p.*. ESf(2300 GMTI ïnu.sday.
l.Iors Exi:ress cnd Becgle-2 ore boih designod to_icok for evidence of preseni or pclt life on l.1ors.

Dm PlÍinen der Europiiischeu
Weltraumagentur Esa zuÍolge wird
,,Beagle 2" _um 3.45 tlhr MEZ nahe
beim Mars-Aquator niedergehen. Um
den AuÍprail abzuÍedern, werden
kurz zuvor drei riesige Airbags mit

z3ö?3



Riskantè fase
voorMarslanding
Door onze redactie wetenschaP
RorrERDÀv, 24 DEc. Morgen-
ochtend lroeg om 3.54 uur Neder-
landse rijd zat de Britse Marsla*'
der'Beagle-2' neerdalen oP Mars.
F.ond 4.OO uur wordt ook begon-
nen de EsA-§atelliet 'Mars Ex-
prest' in zijn defi nitieve elLiptische
ba:n om \{ars !ebrengen. Yolgens
de reams die de 'Beagle'/ en de
'ltÀrs Expred begeleiden werken
alle systemen op öt moment goed
en liggen beide toestellen oP de
juistekoers.

Pas tegen 8 uuÍ's ochtends (Ne'
derlandse tijd) katr voor het eerst
zekerheid komen over het succes
van de landing van de Beagle'2. De
Beagle=Z kan om 6.30 uuÍ het be'
richt van veilige rqnkomst doorge-
ren aan de Amerikaanse 'Mars
odysse-r die op dat moment over-
sliegt. AnderhaUuurlater krn de
odyssey zijn signr.len doorsruren
n::r de aarde.

De landing is zonder rrijfel het
meest riskante deel van de reis van
de Beagle-2. Essentieel is dat de
hitteschilden goed werken en dat
de parachute precies op rijd (drie
.minuten en 45 sgconden voor

'moch down', oP L6OO meter
hoogre) openeaar (De Beagle'2
heeft geen remreketten). Vijftien
sonden voor de land.ing moeten
drie reusaótige luchtkussens (ak-
bags) zichrulleoom deklaP van de
tanding op te Yatrgen. Direct daar-
na wordt de parachute afgestoten.
waarschiinfijh zal de Beagle-Z on-
gereer rwaalf m:r'l stuiteren voor
Uii tot rust komt" Zodra de lucht-
kissens zijn afgestoten klaPt de
lander open en kruuren de zonne-
panelen de bijna leeggeloPen ac-

cu's weer saan bijladen'
De B€agle-2 zd sPeuren naar te

kenen van lesen oP Mars en geolo-
gisch en meteorologisch onder-
zoek verrichten- Het moederstati-
oD'Mars ExPr6s'van de EuroPese
ruimtevaamorganisatie ESA doet
dat vanuit de ruimte.

De Amerikaanse rui m tevaaff or-
ganisatieNAsAwil oP 4 en24 janu-
ari rwee rijdende onderzoekstoe'
stellen op Mars zetten.

raatstè nieuws over 'Beag)e-Z'
resp.'Mars Express' op internet via
www.beagle2.com en mars.esa-int.
Nederlandse tijd is GMT Plus 1

2\:3o

uur.

NF-C H r...Nr§-r$Cou\: 2u\-\2-- 2-c':3

1. Marsorbiter lanceerde

op 19 december de Beagle-2.

2. Bea$e treedt atrnosÍeer binnen

3. Eerste parachute gaat open.

4. HooÍdparachute gaat oPen.

5. AÍstand tot oppervlah wordt gemeten.

6. 'Airbags'worden opgeblazen om

landing te verzachten.

7. Beagle-2 landt stuiterend op Mars, bii

eerste contact met oppervlak wordt

parachuie losgekoppeld.

8. 'Airbags' rollen weg en de Beagle-2

ontvouwt zich.

z3 O 2_L' -
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BEAGLE : RE§,Té.ilq§ §ILE\T AS
=.JAR-S EÏPRESS CERCLES RED PT. {\ET"
a^,ÍlÍc 1 : -.'-.r'::.i:t);3n,.i:l: íadio ial::::;: '..::l:i:r;::-l: i-i,:l 9i:r31 ,!-l:rï th: Bc:;!;-l )1::i: l:nC:i i'::i:l1l:

deepening Íirris ilrrt tire ri#ot designed io look ior lrti r.n:r irare strre*dered its *r-.'tr i:eíore seting to ''rnrk. Gr'-":nd

tearns r,rill ilrilke ixjLliher.aiteinpf i.iiciav at pi;kii-rs iip B;agle-2 sigirals at I:i5 p-in. EST (181-i GIII} ri.iien NÀSA's

+Cr:,§:ce: ::tell:te ++tr:t15r ir,t11ri+---rrflies r.-.h:r :r rlr,-r:::!.rt tr h'.: Ee:g!r-:'.t !:+ldreg 7c1lf 4 iirst i'-'req i-" Odrqssl- er'rrir'

ïlursdà-; *rornine aiso 
-came 

rip rr.iiir no Beaei;-l sienais. Beaeie-l manas.ers i',ad bmsired ofl rire irrst CdYssei

<iisappoiirrneni aJreietrr-eir inconsequentiai, Tire :-rreiiite- {rer sairi. mav sirupif ilave trrisseri Beagie-2 durlng its 2C-

tiie 76--c;etei*Jiar-,-,ct.. Lurrcii T*iesccpe aï tli; Lrurersiil cf ]ríancïiesier's Jodreil Ba;i]; Ob:ct-r'aiorf io capt.il"€ a

B;agie-2 sigrral is urc-rlicl 11Lirt-rei.. "i xa:n't tcc *clried about tire trrssed iirft xi''ir Cd-isse-r. but it struts ge"tri-irg serio'Js

ll jcdiell Bi:rÉ,:a:ur+r ;=l a:i!:ilri ei*rcr." saij crr= i-iirssicilriiiiiiir:er. "Bui 
"cu 

licl il 'i,i.iflrr ii.,' -l\: up irci.." E:.rgiC=l iS

,1+..rs.iii to ii;]\e rl1irr-d ,rfur!' ar*osphere shcr,.ir beiore lii p.m. EST lVeriaesdar (il':ilir G'\ir Thur:cil]'' r ii ri'::s

:esilued ra depior i1 s.nes oi paracirures. -:elrrsoil rts hear sirieid and tiren inliatt set'erai air bass beibre bourr;r-ns tll ll

!1,.r oi1 or. ur*i near \í:ir:' -,liuio, lhe :ir i,.as,' nL..ili,j riren b* 3r *ff. fieeing B*rg1e-i tir fliu it:eif L-lpeil rl!ci.t-l-

,...,,-lt:r.,ic. and sulrj., .lutli.i io Odrsse.,. Fil.:i:l ni,utiricÍs oi Étrcpcs hilus Errrlc:::ul;iirt;. i"'ittuil sil;.-::l'::'
.r.ii;ied i,íars or-bii itd,,-. -..,;i reieasitg Bcagie-i c,ii Dec. i9. saiii tlie-'- iiad fiairolied Beagic-i': iikeii i.riitiiitS .rii-: .'

iir ;ilipse-insi iíJ kiltrir.; r:! §ide aiid:l kiloiiretcrs lors iir afi aïea C?riicd I;idis Pianita B;;=i;-l '*ollld iiar.' i':,-'' 
'

-+ irc,-ir= i+ ,jepi+', ii: :---:i .rir.r-rS .lilti piii, up i;.iÍ-, iitede,Í porver írrr iis t::itierics i'=ii'i. .ciliiiig iii i+i ., i-----

-\leni.:n nlght. Si:*l- ;l ),lals ,odr.,' *o= at 3 p.ra Gl"Iï. Beagls-2 prcgun desig:er Coiil PllL:lgel. cf Brileh : Opl
Lnirersiq-.hadrereatedi.'s:!d'.}esigr:allranrBeagle-2tlratithadsun-i-'edtlieni.q}tr.,:ihtisbattedesfuncucning
i,;.lid brl thc i;-.:;;;,:f :i:;r :iil ia*ric= r-,ci:1d cmba:'li *r iis::li:si*::. il*:ii Su*,': I:-';li T:i=::':p; ir;J L'::';;

speciail5-fitteC r. lili fih,.r. r..r red,-rce the :roise frsm terrestÍiai so*rces- the 't-'et-!-cr lc ionr-lltlrttl cl1 a :ig:r::l it:trl

Ëeagie-i'. rmniscuie j-rr:1 rlus1nitter, a sunple teep-beep sountl that llas treea descnncd lls sirnilar to \iori: :iii':
',-,.....,:-irrjltstbesll:::,.,i:aii,nr:i:l:til*ef +*i!."Ëragle-l prcrjects.p*ki::l':li-:F313i$.rs1r's1li:-rr,lll;i1cr,'
ir-É';.riip- Í-6 r1'1rid lrnir., tl.; .:-. :il ieicsccpe's c,peralors 1l-u1 "ihe"v hacl- piek:cci itp Be:rlir:-1 iirr|:1.!r.lssioil:

U e?
5 3',) z i

IH +REi?, NC !t{G=* Y=T FROH 
==ÀGLE 

?.

DAR.i'iSr-ADï - Et':-:z -. -'a,'s lxpress r+ent into ortrt aror,inc the Red Pranet early Thurscay. :n€ -.ss r" s ilrgnt directcr- sarc and
.-.-rirtr.-,1!ers' íirgl 2iq2^'11 :: j:.,d clri:í rir= craíi's 41,1-;panroír ita.j !aitCed 52Ígiy 4n rhe Red Pl2rs1 r-1; !.su.cessÍri. O.ííiliais had
..^.;.i.'Nl^(.,.;^|.^,,,:^:.:tic^;|ír:,::-=i:;c,=]i.-1j-.-4.-^:-=;r|ie: - _è -'
r+s:+nt il:: ::-: \t.:-=:-.-::t'+'1 ',-j+',2,a ii=i:^+ -i:i.li:::a^' :rCi;'-.s+;' :'1 r.a:.--t -:: ::^:: ^ :a.'í iz.\.z Íi":- i::Ere.' :;:
Feter Barratt. a spo<es^rar ícr the Seasie 2 mission in London. However. he added. we afe ou,:e ccníident" that rhe iancling',',
still be coníir-mec. Cc^:':;'=:, "a" ""u" =n.our-aged ea:irer lecause tneyreceived a srEriai iro;:r a sa'a a.renna aooari ihe ra-ca's
iompaniol gr3ii. ;:s Y:-s :.{:.=rs -. - =-3'gec' í-c,: teh:rd l'4ar: c'i s:nEcu: a: -,1: i .:.r'. -J: i.'s:.-:s Day. :.': : ri :-= : :-::
Fiight cjirector iÍichael McKa,v cari;onec that the signai Cici nct reveal if the spacecraít was worklng.i'iars Express reao.leaiec
r : d j -.:jre'-lr'€r'i:- 

".À ::'.1 :.'== -,:';.:.: :: ;i:vr il erorgh Í:, Y:. =' à:'i|;:/ --.;-ii .: ..t:,- - :.:. -:.+ <, ':, r'.'. =.2, -'--' 
' '

: - + :::E.= l a:rier ii ir sia'-rs rransn.:: .i ;,'im Íne oianer's suríace. l ns s;Enai was thÈ l rsi gocc inar'c;ria.n ina: i-e f,- .. = -

..: ' a\ay salc. Lorrlii'ilràIroÍi tÍr3! L-e .aair€lver- was successlui was e,\Dëcïeo in aioii-rei- iÈw nöLjrs às aó-ii-oiiei-s ao:a:i: : -:
:. 1t tdt > EAP F\r. r,. \-J rur Lrlr ururl d q-v='. LU ÍdLe tra'.1 ' ''ar s Exulgss ru,')-u D-d-'-

::^+:ii:.a t. enter the r:nner itiatiar 2.:=.ir1er. at 3:45 a n: t'9:4-! - m \:Ver!ne<ri:,v i:!ïi iri311z 1i31 tne Ccivss:v í:iiait :: -.:-:
.-iria{:t. 3r-itain's jodreii Bai:< CLq;È-vàirr,} w., tíy to pick up the iander's call signal at 5.45 o,m. EST on Christmas Day. Parachures

=-a 
q)-i i ii1 ..v4.+ -t -:-<- :^ :^= i::, E S -5aCI aiter- rlS tie,:, i , r l-rír,tr,liq agSCe.i rhr^ils- thg i-i2r1r2j zrmosDnere. ï.e i4-i-

'f,'-.:-a ?:--" q 1-:.- : .a'.' '-. -1-:- -.-.'-i T.r\i anËtrlrs Eol.rr ,-';,,pii,r,,1 ri;r';+.ii !::iiÉ:'ip( lrcins rhe qrin'q enËrou h*f,,,e ii ,:n''--' --- -- -- * --'
- :: s ?-:. ::--::sed by British ba,i.' Bl,,'. Sirre sEpa-::icr, :n+ Bi-itish-bi.iilt Beagle has neither i-ecei'ieClur rr u lLa!= -- >=i u ? í

ii, r'JësaÈ: ' ,]= --a-r. "ar! ]x:.;ss .',: . trÉ ai,* iu rriale Cör'll-i '",1:: E="t'= - , -'. ] :r-.'se iis ir,rir.ii ortrr: 15;oo jt,ri-\.ií,U vi,ii

equiocec u,';Lr 3 r3,3g;r; a;r i: samDle sui-face rock and soil. Ya.s Ex;.ess ,s ex;e::ed :o crbii overheard íor ar ieast a Mai'tian
,:- 

=- 
.-^;... --.-- --. -- 1 q 

-.i:^. 
L^1.-.-. "L- -.,,.i-.-. ,-: -. - - -: t. -1. !-, ....)-.-.-..-.,.^) .,,-.--.. '- .-.:!l

Tiso m?.-- t.a sr:ía:e l:rh a i-':rsh-res.oir,rrrcn sierec caÍ:1*ra. Fia;-s'suríace is or-v and ccic, rwrth ice caos oí {rozan carion ciio.<i=+ ,:.
cr) .cÉ. Sc,e-.:,s:s DÉ,,ËvÉ :-ai oilr;ons oí,vears ago the pianet niay have been warmer and nao enough liquid si;i-face waiei- io siL: : ':
,,jc ^.^-n :,.r.."+C,,.,-a,it;esu.;"[..,,a6 Th6pl7^€,r'q<,"rr,àr-=ra=iÉ3i,Jë!iralsomerhin!.lci.ulAb,+<jivriver b+:--a^:' v=c ir car:ities undei"grorir iesillrer inat :ome think

.--- D. - ,--1..-- ^-^-^--^1. -^ M^-^ L^^ ---. -^ t-. ---^- -* - rí - t- f\i 2, ,...*^^*^f À*^-i--- d^. :^- ^-^sf4LeLrdrr ,14:rruvEt tilu>Lji ÉY,lr:tiLutL-uiJïu:ii ::jiiltÈir.,jt=ttL=! t.ilY=:i: _

=..--:---.--:---'-,-.--"--,^i 'c^,-, -^:^-lu,.u.u,-- '.-i +,r.-\i;Ji^-r.-i,i^;c7;iiussian missiors io i-lars sinee i9óil, tw,s-thircis have enced in iaiiur-e. i he Unrreo Sraies successíuiiy lance*
and f'lars +-arhíinder' ir, i997, !i:t i'wo yeai-s latei- iost the Ma.rs P*iai- Larr,ier ,iirrins,iescent. lapan tnis msnth aband3neo a iYars
mrs-.,4- a':: tf ^i :: :--siii:i :;: :'rrl:':i-r:r n-:h= -,i :irn+ta.v i:;:i 'r,:!i. ^ :. '-', --- t -.^,- j-..''--i -^i-^. ^',^:^-^-- ._ : -_ _- r. _i-: _ar. lwiJ r._=rt.-!!a, t.JU,a sÀp:,J:c'J, r:

+íf+{led :.-' .?.c a?,' : lls -qil!!n8, Ocoor-ilnrq"'. ii s,:he,:ti:i+C t+,qe:lie ctl the .llosite side c{ the L-iir-.-.i ;an }.4 ii.:ii Aces i';+ii
Beagie is exie.:ee :c :ransmit its first pierures irom iiars as eariy as Dec. 29-)ec.3 i. The first radar Di.tures írom lÍars Ëxoress
are ax=eci=a ^ :ne s:''1q

jtr i,lÈ.COi-i : 2: - ::='-l BER. ilr0r.
HARË ËXPRESS ÀRREVEË
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SPANNING ROND LANDING MARSLANDER.

DARMSTÀDT - Technro van de Europese ruimtevaartorganisatle ÉSrr neooèn donOerdagochieno

tevergeefs gewacht op een signaal van de Marslander Beagle 2, die rond 04 00 uur op de rode planeet

zou landeli. i-.let is Ce eerste-Eui-cpese solomissie r:a=r lJlars. Eeri eersie pcging van de Eeagle om

omstreeks 7.30 uui- (i.iecieiiancise 'rijci) contaci te maken is misii;kt. iiei cje Bi'iise pi-ojectieider Csiin
pillinger donderdagmorgen weten. Pillinger toonde zich enigszins teleurgesleld. maar zei "dat het niet het

eind van ce wereld is". 
-De 

Biltse radiotelesccop -iodrel! Bank k*n rnogellk laier op de dag icm 23.C0 r-.rui

itedeiiandse iijdi een signaal van de Marslander apvangen. iVlcederscnip i*ars Express kcppeitie ce

Beagle 2 vrijdóg 1g december met succes los, maar het iaatste stuk van de reis van de lander is het

=ee,ct riskante. Tot ap heden is ongeveer tweederde van de missies naai" [tÍai's misiukt'

Dondeidagoc,hte*.d bleek wel dat de Mars Expiess zeif in ee;i goede baan ron'd de planeei is gebracht,

een essentieel onderdeelvan de operatie. Dit maakte projectleider Michaet McKay bekend. ln Nederland

houdt de Mars Society in de kerstnacht open huis in Rctterda;"r'1. " LrYe hebben computers i*geplugd en

volgen via een onlinà veroinding u;at er in Da;-n'siadt gebeuii, maar tot nu tce is het een beetle

malertjes',, aldus voozitter Artemis Westenberg van de organisatie die zich inzet voor ondezoek naar de

roOó ptineet. De webcam die gericht staat op de vluehtleiding in Darmstadt geeft volgens haar maar af

en toe beeicen doo1. BiiWestenberg zaten 's nachts ongeveertien belangstellenden. "Sommigen ziln hier

aijaren mee bezig. Die willen het nieuws niet missen, ook ai valt er nu nog niet al te veel te beleven."

I$3.-zy'

iilt'l,2ó DEtEtttt 2{n3.

BEÀGLE CUIEï, TW NAXS O*B'ïTR À §U(CES§.

DÀxlltSïÀDi - Eren i}ough o *ors probe hos ïoiied lo signal il hcs landea, sdiniisls rl lFe EEiopeaí Sprrè

o solellile in orbii orolnd ilars ros orhieved. 0lÍiriots sl E5À heodgucrlers in Dsrmslodt remuined hopefsl th* the Brilish probe Eeogle 2 that was srheduled to

land on lAc:= on [hiistmas Dsy ]ïill sti]l iend a sigaal ta i**icate it h:s arriyed. Bul they rere slressi*g thst even iÉ Bergl* 2 ir ast Íoun*, the *torr Exprass

:::cilrership lhrl brought the 3{ kg {75 pound} prabe la *ars had -.uriessÍul}y b*+* guid*d an le o* srbil orcund lhe red p}*neï, where il xi!} sludy $crs for liro
yeors. ïhe 3(B million euro (Í175 million) mission hos in ony event been groundbreoking - the first fully Europeon mission to ony plonet rnd hailed ss s

lriumph {or BriÍish ingenuity ond Europeon spore exploroÍion. "ïhe londing probe on Àlors is in essence lhe icing on iha roke," soid Gerhord Schwehm, on ESA

pirnetory mission offiuol in 0ormsÍodi. "tor ihe srienfisls here lhe orbi{er is Íhe most rmportanl port oÍ the mission." Àfier o six-month. l00.niillion-km ió3
miilion-rnile) lourney from Ecrih io look Íor signs of lile o* the planel, lhe À{crs Express will drrie the plonet on on orbil between 250 km ond i 2;000 km. lt wiil
sludy lhe surfsce of ihe plcneÍ, ils geology, its weolher, ond clso onolyse the oÍmosphere ood iÍs groviÍy. ïhe À{crs Ëxpress will use speciol radsr thqt will
enable iï ïo sion up ïo Íire metres belcr lhe surlace - rnd explore meas beneoïh ïhe *ors rurÍore rhere ïraaes af waïer may be found. "illars [xpress is okry

*rd in a goori orbii," said t1À dirertor 0Í ie.fuïiisi suppori Eaele Sin?ers. "*$s Ëxpress h*s be*n o greci 3u..È3§ ës ii is iË a rtrble rnd very grad arbll. Ha

pirk up o signol Íram Beogle 2 hos roised Íeors lhol lhe probe. no higger thon on open umbrello, hod mel the some íoíe as so mony roÍl beÍore iÍ ond ended ils
iiíe us scrap metcl sirewn ctross the fforiion ioadsrape" À4ission sdenÍisis so,v Beogle ? might hove been hlown eÍÍ rourse b-y dust doudr und sïenns rryhieh

sweep ihe surÍoce. Allernolively, ils ont+nnoe might be poinling in lhe wrong direclion Íor lhe ro*el to pitk up ils signai. ïhe wsrst ruse sceRsris is ïhst il
disinlegroied on londing or burned up os il hurlled towurds the plonel's surÍare. Beogle 2's Eriiish siientisls hud golhered in London in lhe eorly hours oí the

morni*g, hoping to henr the probe broodrosting ilr siglrdure lulre !{rsss spore- Bul it rerrlsinad sileni snd sdenlisis *gre forue{ lo wsil ló hours lor a s*cond

ihonre Ío deÍed Íhe probe - lhis Ííme using the giont jodielÍ $rnk Íelescope in renírul Englrnd. ïhot bíd ciso foiied ond Íhe rhonres of finding lhe probe in ona

piere oppeur to he Íoding. Stienlisis will moke iheir nexl bid io lrote ii ot I 8l 5 Gl{Í on Friduy, using o mission rorkel orbiiing the piunet. ïhey ton lry uguin ui

regulrr inlerveís over lhe nex? Íew weeks hut Ííilh es€h Ícilad atfempt, hopes {or the mirsian grow slimmer. ln 0srmsisdt. srientisis *ere sii{l apiimistii. The

pr*be ie p+*# :*ith sÍaÍe+f-t*e-srf seie*Íi{ie insÍrumenÍs designed Íc rer*pe, }ore s$d hake durÍ s.}d ra* s**rples ts i*:k {cr sig*: :Í iiíe fsr six maiils. 8'.:í

lfurs is o formidsble foe. 0Í Íhe previous I I probes droooed on io the plunel's surÍoce. onty three hove survived. '2-3 o2§
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pÀRt5 - HÀSA's fors gd,vrsey soieiiiie todoy mode o serond oiiempi-ot pi*rng up signs oÍ life from Europe\ 

-e.ogleJ 

[tors londer, 0g0in h]iEoaI tuaae3s- n Í

Beogle-2 progrom mgnggers vow ihey ore noi giving up hope Íhat lhe lsnder, which presumobly orrived on fllrrs' surÍoce eorly (hrislmos Doy, hrs survived ond

will-ultimuteiy send roÀ to one of l'he severol fintennos seeking conÍirmolion thoi il is fundioning. "iï's like sending somebody o love lelÍer, ond you know

they g0l il und you're woiling Íor 0 response," soid ProÍessor (oiin Pillinger,the doy oÍ1er lhe 1íny u*{1 wos supposed io hove londed on lhe surÍoce cÍ lÉors,

op.ïi 1, soloi ponels ond islled home. pillinger, rhief scientisl for the Beagle. lold o news conference the leom wos iusl heginning ihe seorch Íor the croÍl'
,'ihe 

mood here is still op{imistit." Beogle-Z projecl teom spokesmon Peler BorrsÍl soid in s Íelephone inierview. "And temember lhul Íhe Àlors Express

sotellite will begin looking Íor Beogle-2 sion ond t'hst sotellite wos speiially designed to pi* up Beogle-Z signols." The European Spote Àgency's llcrs Express

spuceiroft surressfuiiy enieied r*sis orbii on (hrisimos Doy. Storling Jun. 4, it wili beginseorching Íor Beagle-2. Until then, ItASA's 0óyssey trsÍi 'ill tontinue

ti m+ke doily porr6 oo., the areo where Beogle-2 is presumed to hrve londed in seoreh of the 33-kilogrom robot, which is designed io seorth for evidente of

,rr, o, Fr.r.nl liÍe on Hars. Àlso eoó doy, Briloin's 7ó-meler Lovell radio lelesrope, ut lhe Universily oÍ Monthesïer's Jodrell Bonk 0bservolory' will lislen Íor

ie*:g,e-l signois for m hour o, *or* ,0,h.*rrning. "0ur understonding is ïhof we hove oetess to Jodrell Bonk prelty muth os lang ss *e need." Barruit soiÉ-

Jhev hove been very supportive.* T6e Jodrell telestope's next Beagle vigil is lonighl, ending ot 7 p.m. E5Ï (21fr) GllT[ Heunrhile. ttte good rer: rs tlrt lan

Lrpr.e:s did soreessÍully er*er oóit over the ted Plonei. ln oddition to ccling cs r eommsnisotio*s reloy sto?ion for Beogle-2, it dso is to rnoP ittc hi
surÍ«e und sesreh for wsler wilh o powerful rodor thot csn sren severol miles underground. ln the toming doys, eonlrollers musl drorqe tàe rtí í bt
Express from o high elliplirol one oround the eguoloÍ t0 o lower polor orbil lhol will lei it esloblish tonlocl with Beogle. Pillinger soid lhe mother shp culd dÍÉ

the best hope oi ,roÀing Beogle os, unlike 0dyssey ond ihe Jodrell lelescope, iis rommunitoÍions were spedlieolly designed lo heor lhe pobe'r

ii.ansmissions...Those tontsds oie olreody progrommed in, so we hove gol ihe on bosrd lompuler ond would be silly to wotte lhem or in ony roy, shope r
form give up until we hqve used ihem," he odded. Pillinger soid hoth lhe itrlsrs Odyssey link snd cotnmunitstions using Jodrell Bonk xere ufitested' "You lmve

to tikJn this to the eorly doys of mobile phones," he soirt. "We've got one mohile phone, one mobile phone most ond one sslellile, snd ne hove lo rnoló these

things up ond if's not ihot ,ory." ïhe surcess oí the iisrs Express orbil wos u big boosf io Íhe Ëuropean progrom. 
-Europecn 

leseoró (ommissioner Pfiilippe

Busquin iolled il 0 "Ísnlcsti. o(hievemenl," whelher scienlisls gei cny lronsmissions Írom the Beogle 2 troÍi er nol.
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CNN :27 DECEMBER 2003

SCIENTISÏS CLING TO HOPE-BEAGLE 2 WILL PHONE HOME.

LONDON - Europe's fit'st Mars probe rernained silent for a third day, but scientists ciung to the hope §íturday fh.aIThe
Beagle 2 spacecraft had landed =fely on the Red Planet and would respond to a call from rts mother ship in about a

""eek. 
'"vYe haven't yet played ail oui'cai'ds." said Dalid Southv,,ood, the European Space Agency's director cÍ science.

ïhe baby, we believe. is down on the surface and the mother ís very anxious to get in toueh." The British-buitt Beagle
''vas tumed ioose by the Mars Express more than a week ago and was scheduled to iand on the surface of Mars on
Christmas Day and begin searching for signs of life. BtÍ repeated efforts that began Thursday to pick uo a signal from
:ne probe, using the powerful radio telescope at Jodrell Bank Observatory in EnglanC and NASA's orbrting Mars
Ociyssey, have failed. Scientists now hope Mars Express will be able to contact Beagle once it enters its conect orbit
January 4. 'We reckon our best chance oÍ a cornmunication ... is to wart until Mars Express is available for use," chief; -

Seagle scientist Colin Pillinger said. Mars Express tvas designed tc beam back data gathered by Beagle. and Piiiinger
said its eommunications were specifically set up to hear the probe's transmissions. ln the coming days. contollers must
change Mars Expres§' orbii Írom a high one arounci ihe equaior io a iower poiar orbit that wiil iet ii esiabiish contact with
ihe probe. 'With Mars Express we wrli be using a system that we have fuíly tesied and understand," Southwood said.
"l'm not writing it off righi now and I donï think anyone shoulcj. We're hanging !n there." The scientists have maintained
an optimisttc line in the Íace of repeated disappointrnent and hope the probe touched down safely, aided by a parachute.
The 143-pound Beagle, shaped like an oversized pocket watch. was supposed to unfold its solar panels and transmit a
signa! conÍirming its arrivai vrithin hours oÍ landir:g. But Jcdrell Bank has trrice scanned the planet's surÍace in vain, and
Mars Odyssey has Íailed to pick up a signal in three overfliglrts Scientsts believe the probe may have laMed off course
in an area where communication is cifficuii. They say its antenna rnay noi be potnirng in ihe direction oÍ Odyssey anci
Íear Beagíe's onboard clock has suÍíered a glrtch. resulting in the probe sending signais at the wrong times. Geitng a
rvorking spacecrafi to Mars has proven frustratingly drfficutt. Several vehides. most recentiy NASA's 1999 Mars Polar
Lander- have been lost on landing, The Soviet Mars-3 iander touched dorn saÍeiy n 1.971 but faiied after sending data
for only 20 seconds. Working in tandem. the Beagle and Mars Express are meart to look for signs of past or present life !
on Mars. Beagle has robotic arm to take soii and rock sarnples, including a ginder tc dean weathered slt'aces and a
drili to probe inside rocks. Mars Erpress is expected to orbit overhead for d least a Martian year, or 687 Earth days,
probing as deep as 21D miles below the surÍace with a poweíul radcr tn rts search Íor underground water. n aiso wiii
map the surÍace with a high-resolution stereo camera \r3 o 7
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Uetensihoppèii von de Europese ruin_levoorlorg.onisoiie ESÀ brelren
zirh het tróóta over het lot vln de op 2 iuni von dit ioar geloneeerde

torslunder Beqgle 2.

fs-;---.T
urenlangluiltP..:r.3ttï t] vend uitgezien. votgens plan
dewerkers in het operationele werd de Beagle 2, gehuld in een
hoofdkwartier in het Duitse schild dat hem tegen de hitte
Darmstadt tevergeefs naar de van de intrede in de dampkring
Blur-tonen uit het heelal. Nieu- van Mars moest bescherrnen,
we pogingen werden's avonds opwijdagl9decemberdoorhet
rond 23.00 uur ondernomen. moederschip Mars Express af-
Ook toen zweeg de Beagle 2 - gestoten in de richting van de
genoemd naar het onderzoeks- Rode Planeet. De Mars Express
schip waarmee Charles Darwin zelf was bestemd om rondjes
in de negentiende eeuw zijn rei- rond de planeet te gaan draaien.
zen maakte - als het graf. Nadat De Beagle 2 had op de planeet
het op tweede kerstdag nog moetenlandenomdaargrond-
sreeds stil was gebleven, begon- onderzoekte verrichten en ook
uen de ESA-onderzoekers zich te speuren naar de aanwezig-
aftewagenwatermiskonzijn heid van leven op en in het
gryaan. Er is nog altijd geen be- Marsoppervlak
vredigend antwoord op die Zo L.ad het moeten gebeuren:
vraag gevonden. met een sneheid van bijna

ten. AIs een gïote platte oester-,7. .

schelp, zo groot als het wiel van 
- '

een jongensfiets, diende de Be- ip
agle 2 zich volgens plan open te -
vouwen. waarbu zonnepanelen
en een instrumenteel deel
zichtbaar zouden worden.
Erkanvan alles mis zijngegaan.
Wellicht was de hoek van intre-
de in Mars' dampkring niet
goed. Ais die ook maar iers te
klein is geweest, kan het tritte.
schild hebben gefungeerd als.-
een platte zeilsteen die teruqge._j
kaatst werd de ruimte in. óótv
kan de parachute zich te woeg rp,
of te laat hebben ontvouwd, ^ !

waardoor de Beagle 2 te plefter (/
is geslagen. Hetzelfde kàn geW
beurd zijn als de stootkussens i .,
iets te laat of te woeg of onvol- U_]
doende snel zijn opgeblazen. ./
De wetenschappers geven zich
nog niet gewonnen, maar ze
zijn geheel afhankeiijk van ra-
diosignalen, afkomstig van een
oranjeachtig 'sterretje' dat 's
avonds aan de zuidelijke hemel
te vinden is. En van een stukje
Blur-muziek.

2]- \z- Zcet .

\ \s.Js i
Oot ae satelliet Maïs udvsser'

net leperaure'onderzoeksla'
boratorium'Beagle 2 zou in de
woege ochtend van eerst€
ker:-tdag met behulp van een
parachute en airbags een'zach-
te' landing op Mars heböen
moeten maken, maar er werd
geen enkel levensteken van de
Beagle 2 vemomen.

Enkele uren na de geplande lan-
rting, op 25 december rond 3.55
uur Nederlandse tijd, moest de
Beagle-2 een 'OK-signaal' zen-
den naar de al langer om Mars
draaiende Amerikaanse sonde
Odyssee, die dat signaal diende
door te stureo naar de darde.
Het ging daarbij overigens niet
zomaar om eeD bliepje, maar
olr1 een stu§e muziek dat door
de Engelse popgroep Blur is ge-
componeerd. Het had er allemaal zo veelbelo- 20.000 kilometer Der uur moest

ttrJ " 3 .r ï: j:ffi'ffi Íï'J,ïBlii.' ll iïj;
inuten tot 350 kilorneter per DDL:

Feà§lezmogeliik
geland in krater

uur zou worden lrrtraagd.
Daarna zou zich na afstoting
van het hitteschild een rempa-
rachute ontvouwen en vervol-
gens zouden er rondom het
'Marslab' luchtkussens worden
opgeblazen om de schokken

ATF

De mogelijkheid bestaat dat de
lvÍarslander Beagle 2 bij de lan-
ding in een krater is terechtge-
komen- Dat heeft professor Co-
lin Prllinger, maker van de Be-
agle 2. gisteren verklaard.

Het gat waarin de Beagle mis-
schienis terechtgekomen, is tot
nog toe onbekend op de lan-
dingszone Isidis Planitia oP de
planeet Mars. Het gat zou onge-
veer een kilometer gïoot en 700
meter diep zijn. Eerder oPPer-
den deskundigen dat de Mars-
Iander is neergestort ofeeq ka-
potte antenne heeft.
Experls maken overuren om de
radiostilte te verbreken. De
hoop van de wetenschaPPers is
gevestigd op volgend weekein-
de. Op 4 januari moet het moe
derschip Mars Express zijn
eindbestemmiag bereiken en
daarvandaan contact maken
met Beagle 2.

De Marslander had vorige week
op de rode Planeet moeten arri-
vèren. Tot nu toe is geen enkel
signaal vanaf de rode Planeet
ontvangen.

Ook de radiotelescooP van het
sterrenkundig onderzoekscen-
trum van Astron in Dwingeloo
heeft de afgelopen dagen gePro-
beerd een levensteken oP te
vangen van de Beagle. Volgens
een woordvoerder is oP eigen
initiatief gezocht op de fre-
quentie van de laatste commu-
nicatie tussen de Beagle en de
marssatelliet Mars ExPress. Te-

vergeefs, want de Nederlandse
telescoop onwing geen enkel
signaal van de marslander.

De telescoop in Dwingeloo is de
enige in Nederland. De gigauG
sche installatie bestaat uit veeÉ=

tien schotelvormige antenne§.
Elke schotel heeft een middeL
lijn van 25 meter en kan oP elf
punt aan de hemel yrorden ge
n'h,Jr.3ö-ï ïï

E$s?,\
2'Tvnigt van de Amerikaanse ruimte-

vaartorganisatie NASA kreeg
geen contact met de marslan-
der. Wetenschappers stelden
dat daartoe zaterdag tussen
07.77 'er. 08.37 (Nederlandse
tijd) een mogelijkheid was.
De Beagle 2 moest donderdag-
ochtend op Mars aankomen.
Maar tot nu toe is er geen teken
van de lander vernomen. Ge-
weesd wordt dat de Beagle 2 op
de rode planeet te pletter is ge-
slagen.

in alle talen
ANP/AFP

De jongste pogingen om con-
tact te krijgen met de marslan-
der Beagle 2 zijn opnieuw mis-
lukt. De Lovell-radiotelescooP
in het Britse Jodrell Bank heeft
voor de tweede achtereenvol-
gende nacht geen signaal van
de lander onwangen. Dit heb-
ben ruimtewetenschapPers za-
terdag laten weten.
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'Zachte' Ianding op Mars
van Beagle- 2 liikt rnislukt
Door onze redactie rvetenschaP
RoTTERDAM, 27 DEc. De beoog:-
de'zachte'landing op Mars van . :
Britse Marsverkenner'Beagle-i'
lijkt te zijn mislukt. Sinds het mo-
ment waarop de lander neerdaai-
cie, donderdagochtend rroeg. is
geen enkel teken van het coestel
ontvangen. Het moederscacion, de
satelliet Mars Express van de ESA,
is naar aIle waarschijnlijkheid zo-
als bedoeld in een baan om Mars
gekomen. De Beagle-2 had oP NIars
naar tekenen van levensprocessen
moeten speurell,' ook vrnnacht. toen de reusach-

aar directe signalen van het ui-
terst zlvakke zendertje (r'ermogen
5 \\'-1!l \ an de Beagle-1. is niets ver-
nomen. Hetzelfde geldr voor:nde-
re radiotelescopen die is ger-raagd
naar de Beagle te luisteren. De
Àmerikaanse NASA-satelliet ]1:rs

jv R-a_ tl

odl'ssel.. die tot 4 januari als reiais-
sralon iunctioneert, gaf evenmin
signalen door. Na 4 januari moet
de \Íars Express, die tegen die tijd
Ln zijn definitieve baan moet zijn
qebrachr, de functie van de odys-
s3y ovelnemen.

Her Britse tcam dat de Beagle-2
begeleidt, onder leiding van cle
hoogieraar Colin Pillinger, heeft
de moed nog niet opgegeven. In de
Beagle-computer s;aat i,óór 4 janu-
ari nog een fivaalfia1 uitzendingen
geprogrammeerd. EÍ zijn tal van
redenen te bcdenken rvaaÍom nu
nog geen signalen rvorden ge-
hoord zonder dat een larer sttcces is
uicgesloten. zo zoi de klok van de
i.,rrputer v:n slag kuntieu zijtt
r,.--rardoor op andere tijden wordr
uitgezonden dan gepland. Maar
prive hebben *'erenschappers toe-
gegeven te \-rezell riat de Beagle-?
rs verongeluk; of zich nier naar be-
horen heefr eeonend.

Hoeri el cle Beagle-speurtochr
naar 'ler-en' het meest tot de ver-
beelding spreekr. is de missie van
de Àlars Express van de Eutopese
ruimtevaartorganisatie ESA rech-
nisch en rvetenschappelijk gezien
belangrijker. De Mars Express za1
vanuit zijn baan om Mars veel geo-
iogisch en meteorologisch cncer-
zoek doen. Ook zijn uitersr _gede-
tailleerde terreinr erkenn l ngcn
mogelijk met behulp van een sre-
l-eocarnera dic voonverpen met aI:
metingen van slechts nvee meter
kan zien.

Er is een kleine hoop dat deze ca-
mera de verongelukte Beagle kan
herkennen aan de grore rempare-
chure ofde drie'airbags'die de 1;n-
dingsklap hielpen opvangen. Op
zondag -1j anuari en zaterd.:.g i= j:-
nuari hoopt de Amerikaans; \ \S_{
ir'.'ee rijdende robots op ,\I::s iset
te zetten: de Spirit en de Op.:cn:-
n i--
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BEAGTE MIGHT BE IX À CRATER.

geogie Zmoy hove iallen riown s rroier on fiors recèniiy disrov-ied neor whére iheloEíer*oidue to rouch riorm. stiefiitsÍs on lhe proieci hove tioimed.

Theiroter hss been discovered in lsidis Plsnitio, o Ílottish bssin on llsrs where Beogle wss due to lond. Sderdisls soid lhere wos 0 remoie possibility il

l*nded in lhe iraisr. wl:iih may be abaui o:re k;iameii.e aride. iÍ ihis is sc, ïilere is "n0 taay" ii ta* cemm.rniroie xiil: fudh, bui crie*iists rirecs:d i!'ii;

,,u**ri, ...r, "1.:lliikeiv"- Beegle i's treotor ProÍesscr ieiin Piiiinger :cid lhis wns the "o'oscl';ieiy YlcÍsl (Íse s(encro " Eei he cdde{i' "S{e'd hqce !o le

incredihly unlucky lhol il went right down ihis rrorer." The croier is roughly in lhe tenÍre oí lhe "londing ellipse" on llors where Beogle wos supposed lo

huve Ionded on ihrirl,no, Day. lihas shown uE in prrtures Írom l[lors Globol Survevor, whith is in orhil oreund the oionel. Mslin SBsce Sciente Syslems.

srhieh cperoÍes the ccmera cbcord Hcrs Glchal Surveyor, irientified ii snri se*t the picture to the Becgle iecm isle lcll nigll. iÍ Becgle diri in fccl disappeor

inio ihii rrster on its desrenl, il roulC be potenliully disoslrous for lhe mission. A rough londing on ihe sides oí lhe croier ' whith tould be os muth os 700

nelres deep - cauld hove domoged the londer. À roter might slsc rgst o shodow thoi would moke ii neorly impossible Íor Beogle lo "power up" using ils

scici pcneli. Ilre ri.aier is su:-rqunded by ra*,i. debri:, whiÀ nry rlss hrve pierre* Seogle's rirbcg; or prevenied it Írom opening iÍs solar poneis properly'

'iirxerer iire Beugle lecm siresses thot this is iusi one oÍ ihe rlirrenl sienrrios ii is looking ol. lÀeonwhiie, stienre minisier Lord Suinsbur'y, viho wos oi o

Beogle news conÍerence in North London, gove ihe sirongest inditotion yel thol the UK Governmenl would help fund the Europeon Spoce Agency's {Esol

ir:riic progrcnme. "He'need t* be werking witl: lse lo e!:sure ihsÍ, !!ï scme Íorm, iheie is c .Regsle 3 ihci tckes Jerlrcrd tirir technslagy. ! ver.v iit*th hcpe

under lhe umbrells oÍ lhe Auroro prggrgmme - Ess's bold vision lo lsnd probes. ond perhops eventuolly,oslronouts on lhe Red Pionel' The ExoMors mission,

set for 200g, would investigote the biology oÍ lhe plonet, poving lhe woy for o more cmbiiious proposol to bring somples of ilortion rock bsrk ls Esrth for

cnoiyris. 0i fuogle I. Lord Scinsbury added, "Hhiie rie'ra disappoinied that tlrings hove loi goie ïo pion, xe're deierminad thaÍ lhe secrch shouiti go cn.

,'Bolh 
ihe seorch lo mske contsd wiih Beogie 2 onri giso ï0 onswer lhe iong-ierm queslion obeuï wheÍher there is iiÍe on iÀors." All oitempis Ío tonlocl lhe

lsnder with the Àlors 0dyssey rrofl in orbii oround the Red Plonet ond with large rodio lelesropes 0n Eo!'lh hoYe drswn o blsnk. Scienlisis hcve nox set up o

',tiger leom" !í tËF erF.Èrl: ,o xrr!- ïhrrugh nli pr:ihie reosrns Íor lhe -riienre. ïne group. besed li tlre 3ritisi: l{alionaÍ Sprce {enÍre, has I Í":ii-sized

e.:lir-eering msdei cÍ 3elgl: cnd racms ci ieii:u-icai rierumenis rnd drr*::':g: is l':c;d. li i:s: drt'rin',:p e !i:t e! "blind" tammands io se;:d !§ SelglÈ ihsi

,igit prr*pt it to respori. "These rommonds ore biind in lhe sense we hsve no ideo if they ore getling ihrough - but we're going lo iry,- soid senior

Belg!e'teom stienl!st proÍessor À!sn He!!s, 0n 3l oerember. o{ter the tenlh lttenlt mode !o tsoiqd it, Beogle wi!l swi!ah over into o mode colled

l+m*u|rirei!+!.i seli.th raadc l {{SH I}. T!:is xii! ollox ii ic rerogL,ise rheÍ!;er i! is risHn er Cusk on ltgrs bv *ecsuring iha power i;ming *om the scltr

orroys. ll it is still oliie, Beogle wili begin Íronsmiiiing more regulorly ond xill olso be ohle io attepi blind eommonds. "141e're working under ihe

ossump.iion ihol Beogle ? is on ihe surÍo,e of llors and íor some reoson (Enrot (ommuni(ole io us," soid Beogle mission msnoger Dr Mork Sims. 'ïhe iesm

hc: come up *ilh o àethod of ícoling ïhe iereiver i*to raepli*g icmmrnds $ilrauï huying tr isik btck io ïhe orbiier," Dr Sims adrled. Tlre Beogle 2 leam

hos iusi ogreed wiih lisso o pion to reronÍigure ils 0rlyssey probe - whirh is turreniiy in,orbii crounri ltsrs - io begin sending biind tommonds on 3i

Deeember.-By 5 Jonuory, Beogie will hove sxitched over lo communirstion sesrth mode 2 ((Slt ?), whidfl will ollow it to communicste wiih ils "mothership"

ié*rs Expresi. rrh:rh cariied ilis "pecket *e?ih" la*der la liie *ed Plonei. sors lxpress nill lhen be ia a pi'ime pasition ls csmrïluniiaie *ilïi Ssagle arrd

srieir;i:is Íiiiiik ihis is iheir b+sf hepe oÍ reising ihe r.sbo?. Srienlis?; hod suspecÍed tli+i o docl error migiti hcve mesni Eeogie ? wol :imply lronsmiiiing ri

1he wrong time. exploining the inobility of the US orbiter und the telesropes io pick up ils signols. Dr lims soid Íhol lhe liger ieom hod now "probobly" ruled

,oul o clork error. He odded lhol other ilips oÍ Beogle's onboord lime could hove been roused bv a soÍlwore glilth or bv copying doto belween diÍíerenl porls

ef its memory- gïher scenorios inrl,.lde q Íailure oÍ the porkei wolch design to epen Íuliy: g Íailsre ts deplay properiy ?he soisr "pelais" thlt rhorge the

Beogle botiery sysiem cnd obstrudion oÍ lhe onlenno. Both the rodio telesropes ot lsdrell Bsnk in the Ul( und oi SlonÍorC U*iversiÍy in the US !islened eui

Íor 
-Becgle 

loie on gundoy - but with no positive resuli. one obvious explonolion Íor silence is thot Beogle xos deslroyed os il otlempled 1o lsnd on

if,ors Express wiii begin in eornesl on ó Jonuury. Àl ihe msmeni iiors Ëxpress is heoding a*07 írom lhe pio*ei, prepuring for o moioi $rgine biirn 0n
.t

Iuesdry lhot will sweep il bsck inlo o polsr orbil of Eorlh's neor neighbour. \3o q!
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MARS E(PRESS CONTROTLERS REPOSITION ORBiTER. \ic»r\
FRÀi-IKFURT - Mission eontrollers on Tuesday íedirected Europe's Mars Express orblter èlnser to tneTéO Ftanefs poleq

taking a crucial first step to push it into a lower orbit where it will be able to listen for its missing Beagle 2 surface probe.

Cfficials at the EuroBean Space Agency's misslon contro! center in Dsrmstadt, s§uth of Frankfutt, adjusted +.he orbit by

fiÍingthe main en$ne of ÍUars Express for five minutes at about 3 a.m. EST, spokesman Bernhard von Weyhe said. The

maneuver -has been completed very successfulty," he said. The British-built Beagle 2 is believed to have reached the

Martian surface eartyon Christmas Day, its impactsofrened bygas bags and parachutes. Butseveral attempts to hear its

signa! have nat been successÍul. NÀSÀ's oÍbÍting Mars Odyssey seaíched again Tuesday 6ïter íive successive days oÍ

siiencr, bui ihËre was no immediàie word on the resuiis. Enoris by reseerchers using powemui raciio iele§copes at the

Jodrell Bank observatory in England and Stanford University in California have also come up emp§. Tuesday's maneuver

elloweC contrcllers to mo'/e Mars Express, launched intc orbit arcund Mars on Dec. 25, frcm some 1l-7,OOO miles o'rer

Ltars' eq,Jatoí to íorighly the same height, hut oveÍ the olanet's poles. The cratt e;ill be rrogressivel-v lot';ered over the next

week, when it is to s$/eep as low as L25-755 miles from the surface - allowing Mars Express to use it§ powerful radar to

search for signs oÍ !tater or ice on the planet during expected two years of surveying. Officials also consider Mars Express

their best chance to find the British-built Beagie, since their radios have beerl tested togetheí gnd sholvn to iink up. "ïhe

probabil.,ry- oÍ communications is 1OC tlmes higher than havin§ Mars Cdyssëy try," von Weyhe said, adding, ijlat -the

probabilis oÍ Íinding Beagle Írom Earth is very low." While Beagle's silence has worried the mission team, Mars Express'

fligJ-"t has gone smoothiy, with the spacecraft r.naking the t!'ieky entry into Martian orbit flawlessly on Christmas Day. The,

mission, iaunched Írom Kazakhsian atop a Russian bocster rocxet June 2, is intencjed tc lcok ÍcÍ signs oi past cr pre8ent

life on Mars which scientists think may once have had enoug$r water to sustain living organisms. Mars Express also will '

map the suíace with a high+esolution camera and relay data Írom Bea$e. if it is found. Ïhe 143-pound Bea$e, if it
reacï:ed ï;=e surÍace irrtacl is t{l sampis soií and ;'ccks r;'lli." a mechanícai arn searchÍngfor in'Jications oÍ organic n:atter
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Funkstille
RaumEhit Der Europàischen Raumf ahrtagentur E sa

gelungen, ein Signal des Mars-Landers ,,Beagle 2" einzufangen.
Derweil befinden sich zwei US-Sonden im Anflug auf den Roten Planeten.

der Europiiischen Weltraumagentur
Esa njcht geiungen, ein Signai des
Landegeràts eiruuïangen. Funkstille
zwi.scl:en Mars und Erde.

,,Das ist schon enttàuschend, aber
nicht das Ende der WeIt", urteilte
gestern Chef-E'issenschaftler Collin
pillinge. schwankend zwischen Hoff-
nung u-nd Niedergeschlagenheit. Da-
bei hane doch alies so erfolgreich be-
gonneÈ.

Am ersten \\'elhnachtsfeiertag um
3.4? Llï mittele,,:r'opàischer Zeit war
,,Beag1e 2'' mit gut 20000 Kilometer
pro S::rde planmri8ig in die diiane
Mars-a::nosphiire eingetreten. Ge-
brems: ':ld abgesichert von Fall-
s€àirr.Éo i:li -rrbags hàtte er sieben
Minuter spàt€r seinen Landeplatz
mit 6t-r Kilometern pro Stunde errei-
chen so^len.

,,Mars -Express " erfolgreich

Ob e:' das geschafft hat, wei8 zur
Stunde niemand. Die er$-artete
Funkbes:atig.rag - ,,the Beagle has
landm" - blieb aus. Und wiihrend
;eine 1,1':tter-Sonde,.Mars-Express"
:rfolgre:th in die vorgesehele L-m-
aufbaln um den Plaaeten ei.ngebo-
jèn isi. bleibt ..Beagle" r,erschóIen.

Im EaumJahrt-Kontrollzentrum
ler Esa rEsoc) in Darm-stadt gab sich
0lugdire,itor \tike lIcKay gestern
iberzeuq't. dass der kleiae Roboter
lie ÀIars-OberÍlàche zumildest er-
:eicht hat. .,Mars-Etpress hat ihn auÍ
iinen seiu. seh.r' pràzisen Kurs ge-

[racht. Er ist aur jeden Fall in die

f4ars-A:mosphàre eiagetreten, "
Was st danach geschehen? Viel-

eicht rq'ird man es nie erfahren - wie
ruch die Amerikaner bis heute nicht
uissen. r'as mit ihrem ,,Polar Lan-
ler" passiert ist, den sie am 3. De-
lember vor vier Jahren verloren. Da-
pals lag der Mars-Roboter noch
[woH ttlnuten vor der Landung ge-

lau auï Kurs. AuJ das erlösende ,,An-
fekommenr "-Funksignal wartete die
[asa indes vergeblich.
r AIe nur denkbaren Un{all-
y'rsachen spielten die Nasa-Forscher
[amals durch, genauso wie es jetzt
lie europàischen Esa-Kollegen tun;
)ruch-iandung der Sonde, falsche Po-

sitioh, verklemmte und nicht ausfahr-
bare Sonnenzellen. zerstörte oder
falsch ausgerichtete Antenae. Ver-
schwinden in einer I{arsspalte u:rd
vieles mehr. Die Nasa forschte erfolg-
los nach ,,Polar Lander". Bei der Esa
ist man jedoch noch weit davon ent-
fernt, ,,Beag1e 2" aufzugeben. ,Es
gibt noch ein Dutzend Gelegenheiten,
Daten des Landers zu empfangenl',
hei3t es vom Kontrollzentrum.

HofÍnungsvoll weitermachen - das
gilt auch fiir die Nasa: Derzeit befin-
den sich zwei weitere Mars-Lander
der USA im Anflug auf den Roten
Planeten. Die Sonden haben wertvol-
le Fracht an Bord: zwei so genannte
Mars-Rover, die ,,in etwa die Masse
und die Geschwindigkeit der gro8en

Wissenschaftler der Doppel-Mission
,,Principal Investigator".

Die Mars-Mobile mtissen auÍ der
Planetenoberflàche erst einmal sanlt
gelandet und getestet werden, ehe sie

rW****n gelande*
Seit 1960 hat es zahlreiche
Versuche - vor ailem der Sow-
jetunion und der USA - gege-
ben, den roten Nachbarplane-
ten der Erde mit trlugkörpern
zu erreichen. Die meisten
schlugen fehl, erst 1976 gelang
den USA die erste weiche
Landung einer Sonde auf dem
Mars.

an verschiedenen Positionen ilrfi
schungsauftràge erlediggn köne
Das erste der Vehikel soll von dt i
vergangenen Juni gestarteten Snr

,,Spirit" (Geist) schon am 3. Jatu
ab[esetzt werden, das zweite vor d

im Juli abgeschossenen ,,Opportn
ty" (Gelegenheit) am 25. Januar.I:
gesamt kostet die Doppelmission zt

Roten Planeten rund 650 Miil
nen DoIIar. Weitere 200 lÍillior
Dollar kommen als Betriebskosten
Ende 2004 dazu. Es steht also viel r

dem Spiel.
Das ungewisse Schicksal des ,,B

gle" lastet zusàtzlich auf den Nen
der Nasa. Deren Forschungs-Chef
Weiler sagte dann auch: ,,Es ist scl
schwer genug, zum Mars zu flieg
Dort richtig aufzusetzen. ist n,Galapagos-Schildkröten auÍweisen",

hesr"hrei$ sie Steve Squeres, Haupt-

RV.-a-.1"irSa}=o-
schwerer-"

I ta ö rrf,l
st es noch niaht

So hàtte es aussehen mi.tssen: ,,Beagle2", von Airbags gesichert, nach seiner Landung auf dem Mars. Foio:ddp

n f .s\- . 23- )2-" 2_o3 3 ,
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Mars Express has been speeding silently

through space since its launch from Baikonur

on 2 June 2003. With its cubic structure,

wrapped in black thermal insulation and about

a man's height in length, it could be described

as a giant'space insect'with its two silver

solar panels extending like wings.

The Beagle 2 lander travels attached to one

side, folded up rather like a very large pocket

watch. Moving away from the Earth at an

average speed of three km per second, the

spacecraft has conserved energy, doing

almost nothing until about a week before its

arrival at Mars. Right now there's little activity

on board. But silence and low activity are not

the norm for this Mars mission. During the

summer ground controllers were still checking

out the spacecraft configuration, as well as the

post-launch survival ofthe seven instruments

onboard. Some very delicate operations took

place, during which a major part of the mission

was at stake.

One of them was to release the special

clamps holding Beagle 2 in place during the

launch. "These clamps were extra means of

attached to the spacecraft during the launch,"

said Con McCarthy, Beagle 2 Principal

Systems Engineer.

"Releasing them three days after the launch

was a very critical operation, because if the

clamps were not released correctly Beagle 2

could not be ejected on arrival at Mars, and

Mars Express would go into orbit around the

planet with the extra 65 kg of the lander on

top."

This extra weight could have affected Mars

Express operations considerably, not to

mention the fact that the lander's mission

would have ended before it even began.

The mission is not called Mars Express by

chance - it has been developed quicker than

any other comparable planetary mission. The

design and development phase took less than

four years, compared with up to six years for

previous similar missions.
I Calculations had shown that the best

combination of fuel use and travel time could

only be achieved by launching Mars Express in

the period between 23 May and 21 June 2003.

"lf we had missed the launch window, there

with some re-arrangements in the mission. lf
we missed that one, we would have had to wait

until 2007," said Rudi Schmidt, Mars Express

Project Manager.

Diary of a Mars mission
One way oÍ gaining an insight into how the

Mars Express team dealt with their extremely

tight schedule is to take a peek at their diary...

Leaving for Baikonur
"As the date for shipping the spacecraft to

Baikonur draws closer, the stress and tension

levels have increased dramatically, of course.

Delays of minutes rather than hours, or even

days, now take on a new and sometimes

frightening significance," wrote John Reddy,

Principle Electrical Systems Engineer for Mars

Express, back in February. At that time, all

development, integration and testing activities

were being completed at the Toulouse facilities

of Astrium, the Mars Express prime contractor.

By mid-March, the spacecraft had to be

transported to Baikonur, almost fully

integrated. "Time waits for no man, or

sqacecraft ," said Re{dy.

l§3ö5?\
making sure that the lander stayed perfeqtly was an 'emergency opportunity' on 28 June,

230s 6



Experienced planners well know that time is

merciless, especially when unforeseen

problems show up. This is why last-minute

surprises always need to be included in the

schedule. ln fact, this extra provision allowed

the Mars Express team to cope perfectly with

its own last-minute problem.

"Just before the spacecraft was due to

leave Toulouse, engineers discovered a fault in

one of the electronics modules," said Rudi

Schmidt. "OÍ course, it was the most difficult

box to remove from the spacecraft! When you

open an electronic box in a spacecraft, you

can't imagine how many wires and connections

there are. lt's very easy to mess something up,

so you must be extremely careful."

ln the end, changing the box did not create

any extra problems. The team had been

working with the first days of the launch

window in mind; so they simply moved the

launch date back byjust a few days.

The launch campaign
The spacecraft, the lander and all their

accoutrements, gathered into a 1 OOtonne

cargo shipment onboard two Russian Antonov

planes, arrived at Baikonur on 20 March. A two

and half month launch campaign then began.

Baikonur became the temporary home of more

than 70 people from all over Europe, mainly

from companies such as Astrium, Starsem

(responsible for ihe launch) and Alenia (in

charge of the assembly and testing

programme).

Work at the launch site went on for 12

hours a day, seven days a week. As the

average age oÍthe team was 40, most of them

are too young to remember the excitement that

surrounded the first missions to Mars in the

1960s. Nevertheless, the launch team still felt

the thrill of working on a mission heading for

the Red Planet.

"Being here, we sometimes feel like

pioneers too," wrote Don McCoy, Mars

Express Assembly lntegration and Verification

Engineer, on 2 May. "lt's been hard work to

play our part in getting Mars Express ready to

go to Mars, but we are all happy to be a part of

it! The schedule to get the spacecraft ready in

time for ihe launch is very tight. There is no

room for error!"

The first weeks oÍ the launch campaign

were devoted to tests. Only when the 'all clear'

was given, did the team take the final steps to

get the spacecraft ready, with the installation of

the thermal blankets and the solar arrays.

Science
By the end of April, the spacecraft was ready

to be fuelled with propellant, a delicate process

i.:r;i,:,,:.:i+Ïtiti,;itlittt:l
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the Hazardous Process Facility. The next step

was to mount the spacecraft on Fregat, the

Soyuz upper-stage rocket, and then the whole

structure onto the Soyuz launcher. This

'marriage'process took place on 24 May.

The whole structure was subsequently

rolled out to the pad four days before launch.

"Seeing everything taking shape as scheduled

was the best reward for all of us, after having

put so much effort and dedication in the launch

campaign," said Michael Witting, Mars

Express Launch Campaign Manager.

When Mars Express was finally ready Íor

launch, what could the team still do in the days

before launch? The answer is rehearse,

rehearse and rehearse again. "Once the

spacecraft was mounted on the rocket and

sitting on the launch pad, it doesn't mean we

could sit back. We still had to perform several

operations to get it ready for its voyage.

"Mars Express is a very complex satellite

and we wanted a perfect send-off. We spent

about eight hours talking to it via computers to

configure it," wrote Don McCoy.

The future
Of course the most interesting part of the

mission is not yet written in any diary. Full

activity on board the spacecraft will resume six

days beÍore arrival at Mars with the ejection of

the lander.

That operation will also be one of the 'hold-

your-breath'type. Beagle 2 must land on a

region called lsidis Planitia, a flat sedimentary

basin straddling the northern plains and the

southern highlands of Mars.

The landing area has the shape of a large

ellipse, 300 km long and 150 km wide. But

Beagle 2, which weights only 65 km, is too light

to carry a steering mechanism, and it will be

unable to receive commands from Earth. So,

how will it manage to land where planned?

The answer is simple: engineers have

calculated very precisely where and at what

speed Beagle 2 has to be ejected from the

Mars Express orbiter. Putting theory into

practice, however, won't be as simple. The

operations leading up to Beagle 2's release will

take two days, and engineers regard it as one

of the most complex phases of the whole

mission.

"Beagle2 is fixed to the spacecraftwith a

spin-up and eject device," explained Rudi

Schmidt. "This device will be released by firing

a pyrotechnic charge six days prior to Mars

arrival which will give Beagle 2 a certain

forward speed - about 0.5 m per second - and

a rotation at the same time. The rotation has

pretty much the same effect as with a child's

spinning top, stabilising Beagle 2 while it flies

towards its lEnding site on the surface."

The mechanism and its operation is

complicated. A lot of testing has gone into

ensuring that it reliably releases Beagle 2 from

the orbiter. Mission controllers at the European

Space Operations Centre (ESOC), in

Darmstadt, Germany, have been training Íor

months with simulators that resemble

sophisticated computer games.

However, a failure when in orbit around

Mars will cost you much more than a few

points! After ejecting the lander, the Mars

Express orbiter will be on a collision course

with the planet. Three days before arrival,

therefore, ground controllers must manoeuvre

the spacecraft onto the right trajectory.

They will also reduce its speed by 1.3 km

per second to allow the planet's gravity to

'capture'Mars Express and put it into Mars

orbit. Several manoeuvres will still have to be

performed to get the spacecraft into its final

operational orbit. The latter is highly elliptical,

taking Mars Express from within just 260 km of
the MaÍian surface, to more than 11,000 km

away from it at its Íurthest point.

ln the meantime, while the orbiter is still

getting into its chosen orbit around Mars,

Beagle 2 will have already touched down on the

planet's surface. The landing will also be a

very complicated and challenging operation,

given that the lander will enter the Martian

atmosphere at a speed of several thousand

kilometres per hour.

Friction with the planet's atmosphere will

slow it down to about 1600 km an hour, at

which point parachutes will be deployed. Just

before it reaches the surface, large gas-Íilled

bags will inflate to protect the lander as it

bounces. Once the lander comes to a halt, the

bags will be ejected and scientific operations

can begin.

One of the reasons why lsidis Planitia was

chosen is that it is not too rocky to preclude a

safe landing, but rocky enough to be

interesting for the experiments. lsidis Planitia

has few steep slopes, it is not too dusty and its

elevation is low enough to provide enough

atmospheric depth to allow the parachutes to

brake the lander's descent in the thin Martian

atmosphere-

After landing, Beagle 2 will begin emitting a

'beeping' signal, which will be picked up by the

Jodrell Bank radio telescope in England.

Arrival of this 'life sign' from Beagle will tell the

engineers that it has landed successfully.

Several 'overflights'by Mars Express and

NASA's Mars Odysseywill be needed to

determine its exact position. One or two days

afterthe landing, and once the outer case has

been opened and the solar panels unfurled,

Beagle will start making observations.

at the end of the robotic arm, where most of

the instruments are located, will unfold and

rotate to give its two stereo cameras a

panoramicview. With the help of these and

other images, rocks and soil samples will be

selected and analysed in detail.

ln the meantime, the orbiterwill be imaging

the entire planet at very high resolution in 3D

and in full colour. lt will also scan the

subsurface with a radar altimeter, looking for

water and ice, and map the mineral

composition of the surface with great

accuracy.

Then it will be the turn of the scientists.

Data from the orbiterwill be returned to Earth

via the 3S-metre dish at New Norcia, near

Perth, Australia. From there, they will be sent

to ESOC and then to the instrument scientiÍic

teams.

Data from the lander will also be relayed via

the orbiter, except for some periods when

NASA's Mars Opysseywill pick up Beagle 2

I
I

I

The f, ayload Adjustablelorkbengh (PAW)
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Solar array deployment on the Mars Express

spacecraft and (ight) graphic depicting Mars

Express attached to the Fregat upper stage prior

to separation. ESA

data and send them to Earth. This will happen

during the first 10 days after the landing, when

Mars Express and Beagle won't be able to

'see'each other.

So what will Mars Express and Beagle 2

discover? Maybe water, maybe life... "ln any

event we will get the most thorough view of the

planet ever, which is of fundamental

importance," said Agustin Chicano, ESA's

Mars Express Project Scientist. "ln the global

international effort to explore Mars, Mars

Express is a key mission, since it will provide

the framework within which allfurther Martian

observations will be understood."
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The Beagle has landed

After a journey of 250 million miles, and five days before Beagle 2 is due to enter the

atmosphere on Christmas day, the whole of Mars Express will be lined up as accurately as

can be managed with the projected landing site.

Beagle 2 will be separated from the spacecraft using a spring mechanism which pushes

the lander away whilst making it spin on its axis for stability. The whole process is carried

out by a 1.6 kg device called the spinup and eject mechanism (SUEM).

With Beagle 2 huÉling towards the surface at 14,000 mph, Mars Express will be free to

make the manoeuvres to place itself in orbit. lt will be a critical point in the mission for

both halves of the Mars Express proiect. lf separation does not occur Beagle 2 cannot land

with the orbiter attached but equally so the orbiter will not continue in its efforts to map

Mars from high above its surface.

During the descent phase the heat shield brakes the Iander from its interplanetary

veloci§r, energy being lost by frictional heating, Firing the parachute deployment device

(PDD) through a patch in the back cover, deploys a pilot chute with the task of dividing the

space craft into two sections whilst pulling the main ch/!e from its stowed RPsition.
Pyrotechnic bolts explode to drop the heat shield.

The gas-bags aré inflated by a gas

generator at 200 m above the surface (as

detected by a radar altimeter) and on first

contact the device releases the main parachute

so that the lander can bounce away from

underneath the 
"rnopy. 

'

When the whole package comes to rest, a

system of laces holding the three gas-bags

onto the lander is cut allowing them to reform

and roll away, dropping Beagle 2 onto the

suiface. lrrespective of which way up itfalls a

hinge will open the clamshell to start the

science phase of the mission.

Beagle 2 will land in a region of Mars

named lsidis Planitia. This is a 1500 km wide

much of the Martian equatorial region and

southern hemisphere, whose northeast side

opens onto the low-lying plains that cover most

of the planet's northern hemisphere.

It cannot be predicted exactly where Beagle

2 will come to rest but there is a 99 percent

probability of it lying within an ellipse

measuring 174 kmby í06 km centred at'l 1.6

degress N, 269.5 degrees W.

lsidis Planitia is probably a very ancient

impact basin caused by the collision of a

comet or a 50 km diameter asteroid onto the

surface of Mar§some three to four billion years

. ago. Subsequently its floor may have become

flooded by volcanic lava before being further

Beagle 2 has three airbags which will separate

to release the lander onto the suiace of Íhe Rq,
Ptanet. lnset:arfisÍ's mpressio4of flery enÍ4y \
intoMaftianatmosphere. I SC> hU)

Photos: all rights reserved BeagTe-2-/

surrounding highlands. A major factor in

selecting lsidis as the landing site is that it is

low lying (to give the parachutes chance to

work), and slightly north of the equator (to take

advantage of the relatively warm spring nights

and thus minimise the thermal stress on

Beagle 2's electronics). '

So far as can be deduced prior to landing,

the surface within the landing ellipse is

hardened dust with about 1 5 percent of the

area covered by rock fragments, mostly

smaller than house bricks in size.

buried bv sediment derived from the"{R.3oI 
I(-,
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previous Mars orbiter missions show details as

small as a couple of metres across. These

reveal a few ridges and numerous cones

occupying about 1 0 percent of the total area

and each a few hundred metres across that

may have been produced by small explosive

volcanic eruptions. lf so, they indicate the

presence of ice in the local subsoil, making

lsidis Planitia an appealling place to search for

signs of life.

So what will the view from the lander

reveal? Most likely a stone-strewn plain. There

is only a one in 10 chance of landing on a

volcanic cone, and perhaps a one in five

chance ofa nearby cone being visible from the

lander. There is an even smaller chance of

landing among substantial sand dunes, though

small wind-blown drifts of dust are perhaps

more likely.

The camera's vantage point on a relatively

short robotic arm may not be great for distant

views, but we expect to get fascinating close-

ups of individual rock and soil specimens prior

to studying them with Beagle 2's considerable

array of analytical devices.

lsidis is also being considered as the

location for one of NASA's future Athena

rovers which are also landing in gas-filled bags

and subject to the same engineering

constraints as Beagle 2.

Beagle 2's scientific payload, which weighs

just 10 kg, consists of six instruments and two

dedicated tools with which to study the Martian

surface and subsurface materials, and a

robotic sampling arm with five degrees of

freedom.

The eight experiments can be divided into

two categories: those mounted directly on the

lander platform - namely the Gas Analysis

Package (GAP) and the Environmental Sensor

Suite (ESS) - and those housed within an

innovative structure called the Payload

Adjustable Workbench (PAW) located atthe

end of the robotic arm - namely the Stereo

Camera System (SCS), the Microscope (MlC),

the X-ray Spectrometer (XRS), the Mössbauer

Spectrometer (MBS), and a set of tools that

includes the Rock Corer Grinder (RCG)' the

Planetary Underground Tool (PLUTO), and

other support equipment such as a sampling

spoon, a torch and a wide-angle mirror. The

science- payload/ landed-structure ratio is

about 1 :3, the highest of any planetary lander

to date.

GAP, which is accommodated in the

lander's base, will make both quantitative and

qualitative analyses of sample composition, as

well as precise isotopic measurements.

It can process atmospheric samples as well

deposited into one of eight miniaturised ovens.

Gases can be analysed directly (eg those

present in the atmosphere), after their release

from samples by heating, or as by-products of

chemical processing (eg COr).

GAP can therefore investigate: processes

associated with atmospheric evolution,

circulation and cycling, the nature of gases

trapped in rocks and soils, low-temperature

geochemistry. fluid processes, organic

chemistry, formation temperatures and surface

exposure ages, and can also assist in isotopic

rock dating.

ESS will contribute to characterisation of

the landing site and permit meteorological

studies using the data from 1 1 sensors

scattered throughout the lander platform and

the PAW. Measurements of the ultraviolet

radiation flux at the surface together with the

oxidising capabilityofthe soil and airwill'1
provide insights for e1o-biological / fr \
investisations. bS O §J,

Measurements of atmospheric temperature,

pressure, wind speed and direction, dust

saltation and angle of repose will complement

the in-situ environmental experiments.

SCS, which consists of two identical CCD

cameras and integrated filterwheels, will be used

back on Earth to construct a Digital Elevation

Model (DEM) of the landing site from a series of

overlapping stereo image pairs. The DEM will

then be used to position the PAW with respect to

promising target rocks and soils.

The landing-site investigations will include

Artist impression depicting the various sÍages of

Beagle 2's ground-breaking mission and (inset)

Prof Colin Pillinger. Astrium/Beagle 2

panoramic 360 deg imaging, multi-spectral

imaging oÍ rocks and soils to determine

mineralogy, and close-up imaging of rocks and

soils to infer their texture. Observations of the

day and night sky, the Sun, the stars, and the

Martian moons Deimos and Phobos will allow

the assessment of such atmospheric

properties as optical density, aerosol

properties, and water-vapour content.

The observation of the lander's surfaces

and atmospheric effects will allow the dust and

aerosol properties of the Martian atmosphere 1
tobeassessed 83O T=r)

MIC will investigate the nature of Martian--/
rocks, soils and fines on the particulate scale

(few microns), providing important

exobiological data in the form of direct

evidence of microfossils, microtextures and

mineralisations of biogenic origin if present.

By identifying the physical nature and extent

of the weathering rinds/coatings on rocks and

soils, it will also contribute to geological

characterisation of the landing site.

Atmospheric and the global planetary studies

will also benefit from the more detailed

knowledge of dust morPhologY.

MIC will be the first attempt to directly

image and assess individual particles with

sizes close to the wavelength of scattered light

on another planet. The acquisition of complete

as material acquired by the sampling tools in

the form pf soil or rock chippings, which are

?s§L+)
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sets of images for each target will allow the 3D

reconstruction of sample surfaces in both the

visible part of the spectrum and the ultraviolet.

The primary goal with XRS is to determine,

in-situ, the elemental composition, and by

inference, the geochemical composition and

petrological classification, of the surface

materials at the landing site.

It can detect major elements (Mg, Al, Si, S,

Ca, Ti, Cr, Mn and Fe) and trace elements,

and uses X-ray fluorescence spectrometry to

determine the elemental constituents of rocks.

It can perform radiometric dating of Martian

rocks in-situ.

MBS willallow a quantitative analysis of

iron-bearing materials in Martian rock and soil

materials. Such measurements are particularly

important due to the abundance of Fe-bearing

minerals on Mars and their formation being

Japan targets atmosphere

The Japanese Mars orbiting aeronomy mission Nozomi could

still become the first spacecraft to the study of the Martian

upper atmosphere after a trouble-plagued flight.
ln mid-November a Japanese space official tried to alleviate

fears - that the probe would be unable to enter its planned

orbit when it reaches Mars on 14 December - by stating that
the probability of hitting Mars was "about one percent" even

without any orbit corrections.
Ground controllers now plan to fire Nozomi's steering

engines on 9 December followed by a further rocket firing six
days later.

Nozomi was launched in July 1998 and was supposed to
reach Mars by the end of the following year. However, in

December 1998 a main engine firing went wrong.

Two corrective burns had to be made and, by the time the

probe was baqk on its proper course, its remaining fuel wasn't

enough to brake itself into the desired survey orbit once it
arrived al Mars in Oclober 1999 - and so it Ílew past.

Japanese controllers were Ieft with the option of working out a

flight plan to bring it back to Mars but at a gentler approach

speed, requiríng four more years of coasting and a pair of EaÉh

fly-by manoeuvres in Decemher20O2 and June 2003.

\§ ') ---'-ltr :..} )3l
linked to the history of water on the plan'et.

It will also provide information about rock

weathering in general and oxidation in

particular. The MBS-generated spectra will

allow the characterisation of the mineralogical

makeup of rocks and soils, and hence a

petrological classification. The MBS also

complements the in-situ geochemical and

petrologícal work, and provides support for the

GAP measurements.

The RCG, located on the PAW, addresses

the latter's need for access to 'fresh', pristine

material on a suitably prepared rock surface to

avoid the effects of weathering rinds and

geometric effects that can seriously

compromise instrument peÍormance.

It allows the removal of the altered material

and produces a flat, fresh surface suitable for

the spectrometer measurements. After the in-

\ ?" Sc>A I
situ analyses have been completèd. a'g

sample will be extracted using the device's

coring action, and delivered to the GAP's inlet

port for further chemical analysis.

The PLUTO subsurface sampling device is

another PAW tool, which can retrieve soil

samples from depths down to about 1-5 m and,

depending on the terrain, from under a large

boulder. This capability is very important for

Beagle 2's exobiological investigations

because materials preserving traces of

biological activity lie deep within the soil or

rocks, where they are unaffected by solar-

ultraviolet radiation. PLUTO will make in-situ

temperature measurements as a function of

time and depth as it penetrates below the

surface, and will also allow the soil's

mechanical properties and layering to be

assessed.

NASA's twin geologists
The Mars Exploration Rovers (MER) will search for answers

about the history of water on Mars. Key to the mission's
scientific goals is to search for and characterize a wide range

of rocks and soils that hold clues to past water activity on

Mars, and the spacecraft will be targeted to sites that appear

to have been affected by liquid water in the past.

MER-A, or Spirit, was launched on 10 June 2003 followed by

MER-B, or Opportunity just under a month later on 7 July.

Spirit is on course to arrive at Mars' Gusev Crater on 4

January 2004, and three weeks later, Opportunity is due to

arrive at a level plain called Meridiani Planum on the opposite
side of Mars from Gusev. Each rover will examine its landing
area Íor geological evidence about the history of water there,

key information for assessing whether the site ever could have

been hospitable to life.
Afterthe airbag-protected landing craft settle onto the

surface and open, Íhe rovers will roll out to take panoramic

images. These will give scientists the information they need to
select promising geological targets that will tell part of the

story of water in Mars' past. Then, the rovers will drive to
those locations to perform on-site scientific investigations
over the course of their 90-day mission.

The tander's petals wilt unfold and the rover witt drive onto the sutface of
Mars NASA

International missions to Mars
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It.
* ord Sainsbury, Britain's sci-

§ ence minister, had it exactly

ë right-and exactly *rong-
§ when he commented on the
* initial failure of the Beagle 2

lander to communicate from the
surface of Mars after its descent on

Penury Scores Again?

83.?i
cflmsiance drbve the Beagle 2 de-
sip.ers to ipore even the most ex-
plicit lessons of NASAs Mars Cli-
mate Orbiter and Polar Lander,
fugluÍling the need for some sort
of telemetry during descent that
might have given designers of fu-

FE€§* 2 SEIenCe:

Dec. 25. Sainsbury proper§ called for a Beagle 3 project ture landen at least some idea of what went wrong.
under the auspices of the European Space Agenry's Aurora It is hard to know just how cheap Beagle 2 was, since proj-
planetary eploration program. It is encouragrrg to see British ect leader Colin Prllinger won't say how much the lander oost,
leaders vigorously pushing space-based scioce again after out of fear that those who donated hardware and expertisë
J0years ofquiescence. toits developmentwouldbe besetbyhordesofhigh-techbeg-

But he was wrong when he noted the *highrisk" nature of gars with equally high-risk dreams. By comparison, ESA freely
Beagle 2, and cautioned, '\re must avoid thr temptation in admits it spent about 300 million euros ($375 million) on
future to only do low-risk projects." Certainy risk is an ele- Mars Express, the orbiter that dropped offBeagle 2forland-
ment in hny undertaking as difficult as a robotic landing on ing before itwent into orbit around the planet. That, too, can
Mars. Yet Sainsbury is mistaken if he belitves Europe's fu- be characterized as a cheap mission in an arena that saw
ture in space should follow the Beagle 2 nodel. While the NASAs $l-bitlion Mars Observer vanish without a trace in
professors who put the mission together must be commend- 1993. But ESA project managers avoided excessive risk by
ed for the enerry and ingenuity they brought to bear, they using hardware proven on other missions, while spending
were forced by government penury to design, build and test what it took on testing.
on the cheap. That pushed their project beyond high risk into We hope Mars Express will find Beagle 2 when it moves
foolhardiness. into position to use its more-compatible radio receiver this

NASA learned that lesson with the tvo "faster-better- week. But come what may, a proper balance of cost and risk
cheaper" probes it launched to Mars in 1998. Both the or- has enabled ESA to join the exclusive club of Mars explor-
biter and lander failed because, as the inevitable outside-ex- ers, while the high-risk Beagle 2 will have left the U.K. bark-
pert post-mortem had it, the U.S. agency overdid the ing up the wrong tree even in the unlikely event it is found
"cheaper" part of the equatiorl by about 30Vo.Fiscal cir- functioning on the planet's surface. É
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Beagle 2 bleibt ïr:weiter stumm
DARMSTADT (afp/Ér). Die Aussich-
ten auÍ eine Kontaktaulnahme mit
dgm europàischen Mars-Landegeràt

"Beagl-e 
2" werden immsl geringsr.

Auch bei eine:m niedrigen Uberf,ug
der europàischen MaÀonde Marï
Express iiber das Landegebiet gelang
es gestem nicht, ein Sig;nal vou ,,Bea-
gle 2" auÍzuÍangen. Oàbei hatten die
Wissenschaftler groBe llsfforrngen in
diesen Tag geseffi: In 315 Kilometern
Höhe flog die Muttersonde ,Mars Ex-
press" riber das Gelànde, wo das ver-
schollene Landegeràt vermutet rird.
ESA-WissenschafudirekÍor David
Southwood machte keinen Hehl aus
seiner Enttàuschung: Er habe eiae
,,traurige Nachricht", verkÍindete er
3p §3shmittag im Kontrollzentrum
in Darustadt. Aufgeben woilen die
Wissensehaftler Eotzdem noch nicht.
In den kommenden Wochen will die
ESA mehrere Aniàufe starten, Bea-
gle 2 doch noch zu finden.

RfitwrszLo
P-st'
CYS * 3\-. 2cov\
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Beagl e Z: SargdeckèïË'àA zu?
tlars- M ission Europàischer Gelànderoboter weiterhin verschollen
Einen Tag nach der erfolgreichen mehr als zehn Mai so schnell gesendet immer kein Signal empfange, ,,k6n-
\Iars-Landung hat die US-Raum- werden. Mit Spannung erwarten die nen wir den Sargdeckél zumachen".
sonde_,,Spiri1.' gestern AuÍnahmen Forscher der Nasa den ersten Ausflug Das britische Marsgefahrt ist seit
vom Roten Planeten zur Erdg Be- von Spirit. Tn. etwa ryry. T3S9r] soll , 6.f g.ptilffi il;à;;t il *. ó._
schickÍ. Wie dre Nasa im kaliforni- das solar-betriebene Gefàhrt sich auf ,.*U'ui u.is.froltà". Zi*... verwies
schen Pasadena mitteilte, bereitet die Mars-Oberflàche wage_n. 9i. ffi;rJ, aii, íià N"r" tiir ihre Mission
sich das C,€fàkt au.f die erste Erkun- Aussichten seien _gut, so Jenniler ui.. U"i -àf* fàprt"fàrÀ.*trl
{ungstour vor. Der deutsche Baum- Trosp_er, rtie den Einsatz beaufsich- habe als die Esa unà deshalË nicht
ialrtexperte Harro Zimmer àu$erte liqt Spfuil sei gut.gelandel, es làgen uào.i".* ààfrËn lv.ttr.*.o gerpro_
sich uaterdessen verhalten I d.en keine gröBeren Steine im Weg. chen werden krinne. Oie US_Behörde

fHïïH:lr,$ï,ïHï,;i':1ïr'ande- ,r:ils,ff*?; jöïï,,tríïït: ,il, 'iiï iilÀ'H;í.kiíi,ïs d'Ë;

Bereits kurz nach seiner Landung nau auÍ d"er gegeníbóihegendön'PÏa- 650 Millionen Euro) kostm.
hatte der kleine US-Roboter Spirit letenseite landen sol1. wird es auch Drei Monate lang sollen 250 Ex-
Schwarz-Wei3-Fotos zur Erde ge- Ig diu Europjier aoch e_inmal emst: perten mittels Spirit und OppoÉunity
hrnkt. Die Qualitiit der farbigen AuÍ- Morgen tiberfliegt die Raumssonde in bis zu 400 Millionen 

-Rilometei

nahmen sei zudem dreimal besser als ,,Mars- Express" der_Europàischen Entfemung von der Erde nach Spu-
die der PathJinder-Mission im Jahr RaumÍahrtagentur [Esa) in nur ren von Leben suchen. Die Esa-
1997, so die Nasa-Techniker. Mit sei- 375 Kilometern Höhe jene Stelle, wo Experten mrissen sich möglicherweise
ner Bord-Antenne soll Spirit dem- der europiiische Gelànderoboter mit der Vogelperspektivè des Mars
nàchst die Fotos mit llbertiagu:rgsra- ,,Beagle 2" vermutet wird. Die Euro- Express begnUlen. Aber auch dessen
ten von iiber 11 000 Bit pro Sekulde pàer wiirden dann ,,das entseheidene Spezialgeràte kön4en mit RadarauÍ-
direkt zur Erde schicken. Aul dem Ohr an Beagle 2 legen", sagte Zim- nahmen bis zu vier Kilometer unter
Umweg tiber Satelliten können die mer. ,,Noch Éaben wir lhn nióht beer- der Planetenoberflàche Wasser und
auÍerirdischen Aasiehtskarten s"ïfl 

, 
digt." Wenn Mars Express dann noch Eis nachweisen.
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TELEGRAAF : 07 JANUART UXB.

DAG VAN DE WAARHEID VOO1R BEAELE g=

RIJSWIJK - Uttroensrlag urodt de dag van de waarfteÍJ Yoor"-de flr§arder BeaOIe z- De íurolFe3e-,
ruimtevaartorganisatie ESA heefr al haar hmp gd# ap -de Ma* gkpress clie orn í3.15 uur
§ederlardse ti!d) vcor het eerst rec&t over de vermisÍe ueil'enner '.4i4 AIs het nmedersclrip de
arijgends Begle niet kan vinden, g*lt de marslarder ab vedo#n- u€aUe hnram op eerste kerstdag op
de rode $aneet aan, maar heet §rdsdien niets lreer \Ían zicfr latm ÍloÍ€n. De talloze pogirgen orn via
de Amerikaanse satelliet Mars Odyssey en radiotelsccpt op aatse cslrtact te krijgen tèverCe* geen
enkel levensteken op. De overvlucft van iIars ÉAress, @ een h@e vqn 375 kilometer, is ecftter de
"erste ogimale gelegenheíd' om contact te kri§à, aHus de ESA F YeJÍbindirq via het moederschip
geldt als het betrouwbaar§. amdat zE votlett4l op elkaar zlin afurestelt #a:e cornmunicatie tussen beide
groÍrdig is getesi. itosfit er nroensdq gen teken van knlen dn, dan vo§èn er de ks{Trende dagen nog
rneer pogingen- 'Het is niet dleen een ltwestie van fties ogri*í<en, ttars E:eress kan ook nog
conunarde's geven', aHus een rrcerdvoeder van E* in Noar**t:ik- VeËer zal de camera van h+t
rnoederscftÍp wijd4 de ongeving fotqraferen. ESA hoo$ dat op de beeltlen de paracfiutes en aióags
z{n te zien. 'Als we vrijdag nog niets weten, is het vooóii*- Wefenscftappel§ concentrcren zic,h op drie
mogdijke redenen voor het zwijgen van de Beagle- Er kan een s{cring irl de softrrare zijn of een
prsbteem met de cornmun*:atieapparatuur van de lamler, maar de ESA h€€fi stëeds meer de idee dat de
ruim S0 mi§oen eum kostende Beagle {ldens de risicowlle larÉirq op de planeet is vemieligd. E}e larÉer
hd - oí htr - instrumerËen sn in de grond te hren en de omgevÍrs af te xhrapen Ílaar spoÍeÍl van
mogdiik leven- De vermissirs van de Beagle, een belargdik onderdeel van de eerste Europe missie
naar een ardere dane€{, staat ín scherp contrast met de Amerikaanse robot SpÍrft- Die maalrte zordë
een perfede lardirg op Èlars en sÍuuÉ inmiddelsiairscherpe foto§ van de onqevirlg naarde aarde-

I t:c 'l tl
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Beagle blijftrwtjgen
Drnnslot
ANP

De marslander Beagle 2 blijft
spoorloos. De Europese ruimte-
vaartorganisatie ESA is er ook
gisteren niet in geslaagd om
contact te krijgen met de zwij-
gende sonde. Dat heeft de orga-
nisatie in het controlecenfrum
in Darmstadt gezegd.

De kansrijkste poglng op een
levensteken van de Beagle,
door middel van het moeder-
schip Mars Express, leverde gis-
teren geen enkel signaal op.
-!\re moeten en'anuitgaan dat
de Beagle is vernietigd ofin
een laater is terechtgekomen",
zei projectleider Mike McKay.
De ruimterobot kwam op eer-
ste kerst,leg op de rode planeet
ean, mail'heeft sindsdien niets
meer varl zich lateu horen. De
talloze pogingen om via de
Amerikaanse satelliet Mars
Odyssey. en radiotelescopen oP
aarde contact te lcijgen, lever-
den geen enkel levensteken oP.
De passage van de Mars Ex-
press, op een hoogte van 375

DDL:

kilometer, was de ,,eerste o1l-
timale gelegenheid" om Yer- 

.

binding te leggen, aldus de
ESA. De verbinding via het
moederschip geldt als het be
ffouwbaarst, omdat zi'g volledig
op elkaar zijn afgesteid.
De komende dagenvolgen
meer communicatiepogingen.

"Het is niet alleen een loarestie
van bliepjes oppikken, Mars
ESpress kan ook nog cotnman-
do's geven", aldus een woord-
voerdervan ESA in Noordwijk.
Verder zal de camera van het
moederschip morgen de om-
geving fotograferen. ESA hoopt
dat op de beelden de parachu.
tes en airbags te zien zijn. -Als
we dan nogniets weten, is het
voorbij."
Wetenschappers concentreren
zich op fuie mogelijke oorza-
ken van het zwijgen vaa de Be
agle. Er kan een storing in de
software zijn of een problqem
met de communicatieappara-
tuurvan de lander, maarde
ESA sluit detuit dat de ruim
60 miljoetr eruo kostende Be'
agle tijdens de risicovolle lan-
rling te pletter is geslagen

Beagle opgegeven

I Van onze verslaggever

ImsnRonu

De Ewopese Marslander Beagle 2
blijft spoorloos. Het moederschip
Mars Express, dat woensdag voor
het eerst over de landingsplek
vloog, kreeg geen contact m€t heÍ
voertuig. 'We moeten ewan uit-
gaan dat de Beagle is vernietigd of
in een krater terecht is gekomen',
zei vluchtleider Mike McKay in
het vluchtleidingscentrum in
Darmstadt.

De Beagle 2 heeft sinds zijn aan-
komst op Mars, op eerste kerst-
dag, niets van zich laten horen:
Alle hoop wns op de passage van
de Mars Express gevestigd, op 575
kilometer hoogte. Het communi-
catiesysteem van het moederschip
is speciaal op de Beagle afge-
stemd, en is daar op aarde grondig
voor getest.

Dit in tegenstelling tot de Ame-
rikaanse sonde Mars Odyssey en
enkele aardse radiotelescopen,
die eerder vergeefse pogingen de-
den signalen van de Beagle op te
pikken.

Bovendien kan het moederschip
niet alleen signalen ontvangen,
maar ook commando's naar de
lander toe sturen. De vluchtlei-
ders hoopten op die manier de
Beasle weer tot leven te wekken.

{",tk=,Gqod. 
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,,," ESA's Mars Express seen é"'

as best hope to locate
the missing British lander

BARRIE/IONDON and FRAN K MORRI NG,,R^lt ASH|NGTON
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pacecraft con-
trollers in Darm-
stadt, Germany,
have given the
European Space
Agency's Mars
Express orbiter
an unwanted if

not entirely unexpected first
mission following its suc-
cessful arrival at the red plan-
et-trying to pick up a signal
from Britain's Beagle 2lan-
der that rode the orbiter to
Mars and then was silent af-
ter it descended into the at-
mosphere.

A 4-min. burn of its 400 N
main engine on Dec. 30 shift-
ed Mars Express from the
equatorial capture orbit it en-
tered on Dec. 25 into a high-
ly elliptical polar orbit in-
clined 86 deg. to the planet's
equator. A second planned
burn Jan. 4 would bring the
orbiter over the Beagle 2
landing site in the Isidis
Planitia Basin on Jan. 7 alan
altitude of 315 km. (170
naut. mi.).

From that vantage point
Beagle 2 managers hoped the
ESA orbiter would be able to
receive the first indication
that the lander was functioning on the
surface and relay it to Earth. After its
entry into the Martian atmosphere at
2'.47 a.m. GMTDec.25 (9:47p.m. EST
Dec.24) the 73-lb. lander failed to com-
municate using timed signals and untest-
ed links through NASAs Mars Odyssey
orbiter and the Jodrell Bank Observa-
tory in the U.IC

Beagle 2 was designed to shift into
"communicaÍion search mode 1" fol-
lowing 10 unsuccessful attempts to com-
municate on a preprogrammed schedule
via Odyssey or Jodrell Bank. Using the
increased current generated by its solar
arrays at dawn as a signal that it would
be safe to transmit \ilithout consuming
precious battery charge, the lander would
broadcast more frequently and be open
to "blind" commands from Earth.

In addition to Jodrell Bank, Beagle 2
controllers have already used a radio
telescope at Stanford University in Cal-
ifornia to listen for signals. The West-
erborg telescope in the Netherlands and
the Effelsberg telescope in Germany
were also available to listen if needed,
but Mars Express was considered the
best opportunity for a linkup because of

Marc Exprss returned an image of the
Beagle z lander moving away Íollowing iB
Dec. 19 separation (top), bttt the lander
Íailed to communi(ate after it entered the
planeís atnosphere. Contollers later shift'
ed Mars Erpress into polar orbit as planned.

been tested with the.one on Beagle 2.
Based on the Mars Express orbit es-

tablished by the Dec. 30 burn, the first
chance the European orbiter might pick
up a signal from Beagle 2 came on Jan.
4. Subsequent opportunities prepro-
grammed into Beagle Zwere to occur
onJan.6 (11:00 a.m.-72:20 p.m. GMT),
Ian.12 (3:10-4:30 a.m. GMT), Jan. 13

(3:18-4:38 p.m. GMI) and Jan. 17 (5:50-
7:10 p.m. Gluff).

"The 6th and 12th arewhen Mars Ex-
press is maneuvering into its final orbit,
so they are not optimum for Beagle 2
communications," said Mark Sims, Bea-
gle 2 mission manager. "The 13th and
17th are very good opportunities for
Mars Express."

That assumes the spacecraft survived
its ris§ plunge to the planet's surface,
and was working as pÍogÍammed after
landing. An "Alalysis and Recovery
Think Tànk" was set uo at the Univer-

sity of Leicestels Lander Op-
erations Control Center to
brainstorm possible failures
and recoveries after Beagle 2
failed to signal early in its
programmed sequence.

Possibilities with some
hope of recovery included a
landing offcourse orwith the
lander tilted, and a failure of
the solar arrays to open fully.
Imagery from NASAs Mars
Global Surveyor taken 20
min. after the scheduled land-
ing time showed fine weath-
er, but it also revealed a pre-
viously unobserved L-km.
crater that could have caused
trouble on touchdown.

Like NASAs 1997 \Íars
Pathfinder lander and the tt-o
Mars Exploration Rovers set
to touch down this month-

. Beagle 2 was desiped to take
a direct descent approach to
the surface usilg a heat
shield, drogue and main
parachutes to slow dosn and
inflatable bags to cushion its
lanríing. The entire sequence
from entry to surface should
have taken 7 min.

Mars Express released
Beagle 2 right on target for its
unpropelled descent on Dec.

19 and later sent an image of the lan-
der moving away from it (see top photo.
above). But after that the iander was oo
its own, relying on its internal clock to
conduct the landing autonomously some
9 light-min. from Earth. The failure
anal,vsis team also was studying the pos-
sibility that the onboard timing may have
slipped orwas lost altogether because of
a software failure.

Ifthe lander survived, deployed its ar-
rays to collect power before its tratter-
ies expired and can be recovered by the
team at Leicester, its primary mission
will be to measure the ratio of carbon
isotopes present in Martian rock sam-
ples. Beagle 2 scientists would consider
à high ratio of carbon 12 to carbon 13

in the samples rooted up with a spring-
loaded digger attachment dubbed the
mole as an indicator of biological
processes (AW&STDeI. 1, 2003, p.57).

Beagle 2's cost was small by space ex-
ploration standards, reportedly about 50

mi-tlion pounds ($89 million), atthough
the project has not released figures.
While the design team took innovative
steps to hold down expenses, the danger
of doing so was well understood'

"'We've always recognized that Bea-

o
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gle 2 was a hig-h-risk piojEct, aítl we
must avoid the temptation in future to
only do low-risks projects," said Lord
David Sainsbury. the U.K. minister of
science and innovation.

The potential loss of Beagle 2 over-
shadowed the early success of Mars Ex-
press, which made ESA onl,v the third
space agency after NASA and the Sovi-
et Union's Space Research Institute to
reach Mars orbit. Buiit for about 300
million euros ($372 million), including
its launch on a Russian Sovuz/Fregat ve-

hicle. the 2,305-1b. spacecraft is planned
to spend at ieast one Martian year of
6.§7 Earth days mapping the planet's at'
mosphere, suriace and subsurface to a
deprh of a few kilometers.

From an elliptical orbit that will bring
it as cioae as 259 kn. to the surface, Mars
Express should be able to produce a full-
planet 3-D map in full color with its
high-resolution stereo came ra, which
rvas designed to capture images as fine
as l-meter {6.5-ft.) resolution in select-
ed areas. A vi§ble and inlrared mapping
spectrometer will map surface miner-
alo,eical composition with a resolution
of 100 meters, while an ultraviolet and
intiared atmospheric spectrometer is to
prcrduce seasonal maps of ozone and
\\ater vapor over the entire planet.

IDOíIXlXlL atmospheric analysis will
be conducted by a planetary Fourier
spectrometer, which will measure the
rertical pressure and temperarure of car-

bon dioxide and look for water. carhon
monoxide, methane and formaldehyde.
An energetic neutral atoms analyzer will
study the interaction ofoxygen and hy-
dro-een atoms with the solar wind in the
planet's outer atmosphere. The space-
craft will also use its own radio waves

back to Earth to study the Martian ion-
osphere, atmmphere. sttrface rougl:ness
and interior as reflected in the graviq'
tield.

Mars Erpres-s carries a 40-meter-long
antenna for its subsurface sounding
radar altimeter. which will use low-fre-
quencv radicl waves to map the thick-
ness of sand deposits below surface
dunes, as *'el[ as other sutrsurface struc-
tures and materials includingwater and
ice. In addition to characterizing the ba-
sic plane tologr of Mars, ESA has adopt-
cd the same follow-the-w:ater approach
with Mars Express that NASA us§s to
prospect for evidence oflife there.

'A major goal for Mars ExPress is to
find out whether there is or has been life
on Mars and where the water is and how
much we have on the planet at present,"
said Agustin Chlcarro. ESAs Mars Ex-
press project scientist. O

c ^ _ O a de zwijgende sonde- D€ meesr
\\ <O \ ) kansrijke pogitrg op een levenste.v -)' v - kenvandeBeagle,viaherovervlie

Marslànrfèi Beagle
2 is verloren
DARMSTADT, 8 JAN. De marslan-
der Beagle 2 blljft spoorloos. De
Europese ruimtevaartorganisatie
ESA is er ook gisteren niet in ge.
slaagd om contacr re krijgen met

gende moederschip Mars Express,
leverde gisteren opnieuw geen en-
kel signaal op. ,,We moeten er vaÈ-
uit gaan datdeBeagle vernietigd is
of in een krater terecht is geko-
men", zei projectleider Mike
McKay in het Duiae Darmstadt.

NRc
Ilor.Àq.A.b2r.\ I
öb-ol-2oo H

Hoop opïeTén van
Beagle 2 vervliegl

satie ESA is.er ook gisteren
niet in geslaagd om contaet te
krijgen met de zwijgende son-
de,zo heeft de organisatie gis-
teren gmeld. ,,We moeten er
vanuit gaan dat de Beag1e ver-
nietigd is of in een krater te-
recht is gekomen", zei project-
leider Mike McKay. De Beagle
arriveerde op 25 deeember op
Mars, maar heeft sindsdien
niets meer van zich laten ho-
ren.

Z-\Jp,\§ \
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g, < 43 q ö eentekenvanmarslanderBea-(J-r - -J - gle 2 is nagenoeg verloren. De
luropese ruimtevaartorgaai-
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DARMSTADT - De marslander del van het moederschip Mars Ex-

Beagle 2 is nog steeds zoek. De Eu- press, leverde gisteren geen enlel
ropeie ruimtevaartorgaaisatie signaal op. ,,We moeten ervan uit-
S§A is er ook gisteren niet in ge- gaan dat de Beagle vernietigd is oÍ
slaagd om contact te krijgen met ineenkraterterechtis'gekomen",
de zwijgende sonde. Dat heeft de zei projectleider Mike McKay.
organiiàtie in het controlecen' Beagle kwam op eerste kerstda-g

trum in Darmstadt gezegd. op de rode planeet aan, maar heeft
De kansrijkste poging op een le' sindsdien niets meer van zich laten

venstekenvandeBr--l€;doormid- -àoren. De lalloze poghgen om via

prts " ob -ö\- z-ooq,

IdtlIe
D :,ketrstef+
t6.sYa[,hctEUlopese
,rEqe.des :MarsEx-
lryry.lrebËennoggeer§ r.ve*Oond,Va4dr
marsXa*der Beàgle, 2. Yats
sens het controlecentrr-flr

de Amerikaanse satelliet Mars
Odyssey enradiotelescopen op aar-
de contact te krijgen leverden geen

enkel levensteken op.
De overvlucht van Mars Ex-

press, op een hoogte van 375 kilo-
meter, was gisteren de ,,eerste oPti-
male gelegenheid" om contact te
krijgen, aldus de ESA De verbin-
ding via het moederschip geidt als
het betrouwbaarst, omdat zij volle-
dig op elkaar zijn afgesteld en de

communicatie tussen beide gron-

dig is getest.
Nu er gisteren geenteken van le-

ven is gegeven, volgen er de ko'
mende dagen toch nog meer Pogin'
gen. ,,Het is niet alleen een kwestie
van bliepjes oppikken, Mars Ex-
press kan ook nog commando's ge-

ven", aldus een woordvoerder van
ESA in Noordwijk. ,,A1s we vrijdag
nog niets weten, is het voorbij."

Weten-*chappers concentreren
zich op drie mogelijke redenen
voor hót zwijgen van de Beagle'

Er kan een storing in de soít'

ware zijn of een Probleem met de

communicatieaPParatuur van de

lander, maar de ESA heeft steeds

meer het idee dat de ruim € 60 mil-

ioen kostende Beagle tijdens de ri-

=icovolle 
landing oP de Pianeet is

,.À.tiga. De landerheeft'of had

- instrumenten om in tle gond te
Uor"o .* de omgevi-ug a{ te schra-

pàn or* sPoren van mogelijk le'

hetmoedeit:s&ip
e ,,Signa:lyss6s

merslander ontvangen
toen hè-t.over da,iandings:
plaats:xloo&

Dt-'
l3-ö)- 2-s51'\
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IiíE\ff BID TS FIhiB IOST 1ïtÀRS FROBE í-- :-\t$-gó_g 3\
DAFTVÍSTADT - Furtlrer atterryts are being inade to conÍact tlre Beagle 2 Mars proUe, hÉich lÉs been missing

since Christmas Day. Scientistshale tried on se!-eral ocsasions to find tlte hrder since it was splut afftowarfu

tlre red planet in sid-fecenrber, but xitfuout srrccess. Europe's M*rs Erpress eóiter wfi apain fly' aler the

laeding iit* or. Sar,:rda-y and on Mordal-. to uy* to pick up a sgnal. Flying 315 kilometers (195 priles) above the

site *íere the probe EEs to hale landed fUars É:'prms tast x'eek rcpoÍted Í!o transmis§ons frcm the pde'
xhiche:as p^ograffi*ed ta emit a §teaÉ besp+Ëp-beËp after it banncd to a soft trdiry cn air bags' European

scientists beliwe Beagle 2's mdhership wrt glr.s them the besi chance of conlacting ïhe 67-kilcgram {143-

n6und) prrbe, after ssveral failed aflem6s 4 
"XaSA's 

Mars @-ssey- oóiter as sell as British and U'S- radio

ielescope=- Desprte Íh€ s€ttlack l{ars E,rpress *ill cootinue to afi}' auf e,rperimen{s on rl'heÍher Mil§ ever

*pp"ri"a ufe. 
.itre oöiter canies a pr*,er1irt radar,hxt ,an probe benealh the planet's surface folinilicalions of

scienligs suspest it possibtr ru§ifoled drun a craler otr the Í§ck\' I*{artian surface- Às the Eurcpeaas aied to Ëad

ttre prote their NÀSA colleagaes broadcas tk ft§ futl-color phcÉos of the Martian *rfuce íaken bv the Spint

rovel. *hieh l*nded s*fell las il'eekend on the ptaret-

\ 3 0 az
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SFÀCE COivi i I ÍÀ]\L-ÀRi 2íift-í.

ETJR.OPE'S LATEST BID TO CO\'T,{CT MARS PR.OBE F.\ILS'

i,OiiDON - ïhe luropean Space Agencr's tvíars Erpre"s orbiÍeÍ' iaiied to Lroilact ihe Èeii-uic I i--riii-rt irr its iaic.izftemiii oti

Sah6da_v. British scientiÍs said Mars E:press i-lerr over Beasle's desig:nated landin-e site on \Í,'.rs at about i4{}'1 GMT bitt

Plarret rirr Ciuisurrus Da1- are tàtiitg iàst. Scieliists said &{ar-s Erlaess rruuld rttake arrtttltcr t'"iss .i.r' it ii.rtdutg site earil ort

Líonday and to-.{d lisr.en ior a sigiral. A-fter tha'u the crbiter uiii move to iess adl'antageous comm';:ticaiing position. Beagie

2 has riot tieen ireaÍd Èom since ii separated Èoin the rirothership in mid-Deceinber. despite coili.i.i .iÈii-i b'- l,iars E.rirress.

mechanicai arm ro sampie ivíar-iian soii and rocks. fuiars Express wiii oibit ihe pimei ior ai ieasr i:nc iví:itian r ear - aimosi

trro Earth vears - rrsing its radar to search tbr signs of rvater or ice uhich rya] once har-e sustained iivirLs ol-sani-.-rns

lg3cl ee \

Still Astray
As hope fades for recovering Beagle 2 lander,
European mission team turns to orbiter

í-\;\r r I t^Nnr/rDt lrrrtL.rlt !!Jrulufttutuu?.

ÀTTE}ïPTS TO CONTACT }{ÀRS PRO§tr FÀTL,

Dlö.eIILC}'iDCN - ïne iatesr artempi to coniaci a Brirish-leci nission io lvfais iirxn iis oÈirFg moffieïShio iaiicii cn Saiurciar.'
compounding the gro*ing tèars that the Beagle 2 prohe crashed during its landi-ng on Christmas Da1. A spokes*'crnan for the
m,issiail s*irl&41 no sigrel liail bee.t ileteeleJ :lclr'ilc r*tiLicrship, tlte Mir: E.ipic:s- po-rcll aba',.e tlir pr+h.:'s pie;rrrircrJ
latióingsiteatt40itGffi."icarrsoiil*-rmrnosiqr,.ri*asiiete.;tei-ihe*ertr;t'r*rriiirr',itr rrili tcciithe',2rii":ire:*riii-ari<iirlg
that the communieation shouid be better on the 12th than in the iasl t-+ o dai,s due to its positiot. The glcom surounding the
irrst all-European mission io fufurs cortras{s eitli tlre elatrot ar }iÀSA- rlliicir lias ieceived hig}r<ieiïiitiur pi.tuÍes rn tlie lasi
:<r'. Lls:'-q t?+:l* ii^c nlb{}t e:rpÍr:i:r Sllril :'"'hi+il 

.i:r:ià--! 
--:iC3- +a 1è.: E=i1 Piarr*t iast ..ir=-k. -à';ter ilt l ltir ihc hprc-.-; u :li +a.:.

orer the lamiing siie again on the i.ith. ïne iacr atrempt rviii be marie in Fretrn:;ln 'Fne iaiiure ro picii Lrp ;i sisr:ii ,licicasc.i
lèars that the rnobe. no bigger than an open umtrrella- has suffèred the sane tàte as manv craft tplbre it and ended u+-] as icra,-l
;;='rai§re.+'titir*s:i-{ars.B'.1',Proiè.':;orCcliri;ll.r;:;;.;i;;l*atiscieirli,;tc;rthemi;sit,l;-itl.:'e:--t:i:.il', saidher.:--:*::..-;-:. -,-.

ÀtlCHAE[ À TAVERNA/PARI§ and DOUGTAS BARRIVLONOON

f,r neineers have not siven up hopc of csllhlishir:g a com-

§ rnunications Iink witlr Europe 's Bcagic ' lrirldcr. brrt

ffi ,rr e alreadv shifting most r.rf their attcntitrn to the ac-

= 
cornpatrf itrg Mars Express orbiter. uhich rvas inserted

k into l\Íaitiirn orbit last Dec. l9 with()ut rr hirch.
Using NASAs Mars Odyssey and radio teiescopes on Earth,

rnis.ion controllers had tried to pick up a signal fronr Bea-

,tle I 
.t.-.ilowing toLrchdorvn orr the Ntartian surface on Dec. 25

q.-lliitSI Iu.-i.p. 22).They had placed considerabie hope
in a nerv attempt on .lan. 7 using Mars Express. whose com-
municatioris svltem. unlike that on Odyssey, underwent end-
t{)-end tests rvith Beagle 2.

Br"rt this attempi. performed after a series of orbit-lower-
irig and inclination-trim nranerul'ers on Jan. ;t-6 that brought
the orbiter to within 315 km. of the lander's planncii landing
site in the Isidis Planitia basin, also came up short.

Rene*'ed overflights of the Beagle 3 landing site by iv'lars

Express were planncd tbr Jan. 8-1tl and Jan. 12, the dav con-
sidered lhe most propiticlus. Further àttempts will be made
ii necdcd. said the Eurcpean Space Agency's science direc-
tor. David Southwood. "[Jan. 7] *as the first good opportu-

.1.\'I.4 I()N WEEK & SP.{T'E TECH\OL0G}'JANU.ARY I2. ]Ti-!T

AL/

bet-ore ue ccasc tryirtg-" I{orvcve r. lii .,.ii:r,ru lt.ir-.i :

odds took a dive" after Jan. 7.

: i\c;\i, . -..:.

if, as seems increasirtgil, iikeiv. thi: prr)\ j\ iill\uLLc\.iLi,.
then scientists may lar.re having to u'irit urltil Litrhilps carlr Fclr-
ruary to see if Beagle I uses its last back-up lttotle. auto-lrans-
mit. to determine if the Iander has actually sun'ivecl atmos-
pheric entry and descent. Werc' nothing to bc heard rvithin
-5-10 days, the assumption rvould be that Bcagle lras hee n krst.

While emphasis rvill no* shift to nrission sciencc usinc
orbiter instrurnents. in parallel, the iv{;rrs Exprcss le;nr rr iii
continuc to anah'zc ilata lnd aÍtcmp{ to c{}iï}c up w'itir .r.l,.}i-

tional recoven modes to lind tseaglc 2 if those alrcadr pr,-r-

grammed pn-rve inadequatc. Soutlrwood said.
Il the absence of teler.netry that could determine what hap-

pened, it is impossible to say to what extcnt llre lander has
sun'ived reentn. anci retains a sufficicnt b3itcry charge. Al-
though Beagle I is tt:o smail to bc seen. rnission controllers
hope to locate iis airbags clr parachutc-s using thc oririter's
high-resolution stereo camerÍ.r. which is scheduler-l lo seud
first ima-ses thi: §e ek.
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[p News : ts JAtIt ART no+.

NEW ORIBTER EYES *GRÀND gÀNYON' ON HÀRS.

BERLIN - Europe's Mars Erpress orbiter has sent back its first higbresc{ution pictares-Í FplaneFs-suifuce,
capturing Ín detail paÉ of a huge ilartian ernyon, the European Space Agency said Monday, Mars Express went into
oöit around the rd plane* on Decsnber 25 on the írst European ilars missisa- A§crÉ tlrs uyeks later, NASA
lanH its Spirit Íoyer on the Martian surÍace, Both missions are searching for §gns of past or present water ac{ivi§
or liíe- Overltre past ytd, European contrdlers have íaa:sed on calibrating its on-boar{ ins,truments - including, in
addition ta lts trigh<esokÍioa stereo caslera, a pctuerÍul mdar th* t*ill search beneath the surÍace fur signs of rvater
or ice that may once have sustained living organisms. On Monday, they published the camera's spectaeular first
image, shot fcm 275 kilometers {17O mile} abave tte surface and shoadcg a bíght-red crcs*sectÍon cf Mars'Valles
Marineris -- thc pÍanefs "Grand Canyoa-" The E§A d*sibd the frst pc*;res, shot at a reoltÉisÍi of 12 meters (39
fee{) per pixel, as'Very promising." The image, it said, shsvs "a landscape wiricir has been predominanfly shaped by
the scsional ac{ion of water," with surfae Hures irlcll.si*g nsrahin Íang€s, valleys and mesas, }rdars Express is
set tc a*àit the planet for d lest one Martian year - alntost tu.o EaÍ& pars- The orblter canies two-{trirds ef the
European Mars mission's expaimenb, aÍnong thern instrurnents that will search for ultraviolet atnosphere. Canying
its companicn Beagle Zlande4 Mars Éqrss was launcfied Ia$ June trom the Baikonur cosmcdrome in Kazakhstan.
The lander, releasd ts\sard tie surf-ace !y the qÉils Decsnber í9, hasnt beet heard from §nCg its orr*n schduledlandingon'ct"i=t*"rDay 

iqil § 3l \

íF ?íEw{, 2 ï-JÀ},{UARI- 2w.
E TfROPE}TTÈ *íARS ORBÍTE R §g*,DS BACE
FTRST TTTGE-RËSOLATION PÍCTURES AF ?ÍÀI{ËT.-lí\-.t

I ï3ö 9b\
BERLïN - Europe's Mars Erpress orbiter hss senÍ back rts first high-resoíaion pícntresQïÍ§è'píanit's
surface, cspturiTrg in detoil grt of a latge Morti*t &rryft, the European Spce Agerc1' soid- Man
@re-rs werrt irrío orbií sxt*rd rtË Red Ptanct on C&nirner:s *sl, or? the §rr,t &*oynr *furs missiaz
About two weel<s later, NASA londed its Spiit rover on the Martian surface. Both missiotts arc searching

far signs cf past ar present life. Over tlw pst week, Earopean controllers hcve foatsed ot calíbrating its
**$*arà ínsfrumeírts - Ínchrding in &ifist §o iËs high-resolufion sí€r€§ ctuïïera. a powerful rsdsr lo
search beneath the surface for srgns af water or ice that mcy once have sustained living organisms.On

?v{sndq;, they pwbtished the s**ra's specÍcculor§rsf image, slnt -from 170 miles obow thz surface and

s&ow:xg * brig§zt-redcross-sscÉrox af Mars' V'alLes &!{*riuerri- r}re pkrceí's "Grard Cory.wn-" ïke ESÀ'

described the first pictures cs "very promising." The image, it said shows "a lardscape which hss been

predominontly thaWd by the erosional action of water," tith suríace feotures ir*Íuding mountain

r#rg€s, vaííeys *nd nssas. Mars Express ís set r* crisÍt tlw plawÍ-íor ar Íeast ote Martíon ysrr -- símosÍ

two Earthyears- The orbiter carries fiy*thirds of tlze EuropeanMars mission's eryeiments, among ïhem

instnilnents t?wt witl search for ulímviolet oÍmasphere- CarryÍng its compdotr Beogle 2 lsxder, Mars
§press prn ín**d lasï.Íurw -ftom tle fuikawr e*s:*sJrarre i* Kazr,klxíaz. The lander, released

towsrd the surfcce bv *e orbrter kc- 19- hacn't been heard from sirrce its oYtn schedaled |anding on

C&ristmqs Dav-
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o Dit b eq wr * aller*rste Ío-

-ío's die & {.lilropesc ruimtànde
Marc E WB van het opperulak
van de plan*t Iilarc heeft ge
maakt. De ffio, die ís genomen

'-van 275 kilom&r a&and,toont
en deel ian de rcdeVallesMari-
nsis, de Grcte Canyon.

_H et Europe* Rui mtev aarth urea u
ESA noemt het bedd veelbelo-
vend omdat het ,een landschap is

dat dqgr erosie doorwats is ont-
staaaq. De Mars Farw moet on-
derzo* doen naat sporcn van
water en rjs op Marc en zalten-
minste eén Marcjaar - bijna twee

jaar op aarde- rond & flan*t
draaien.
De satelliet werd vorig jaar juni
gelanc*rd vanaf het ruintettaart-
cenfrum Bajkonoer Ín Kazadrstan.
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CF: FïïÀ§l[ÀRI2§trf
EUROPE PROB TEtr-ICF;

Th European orbiter Mars Express detffted ics at the Red Ptranet's so& poleami§sioíoffi a
Darnstadt, Gernapy, said Friday. NASA's Mars Odyssey, also an orbiter, cmfird waÍer ice at the
north pole. at+ng xith dry- ice - frrozsn srbn diaxide - in 2$0?- ít pieked up §gns cf hydmgen at tk
south pole' the first indication tlrat water ice might be fouud there. Mars Express confirrned Odyssels
suspicions about the sorÍh pole. "\Ye have alredy ideatified water vapar in th€ atmospherg" ssistrtist'
Yittario Farmisana said. "We have ideÉified rya&r ice on tfte soil sr tke ssrth polar cry*," Mars Express
headed offfor tàe four& pland oa June 2 specifically to look for water. It carrid with it the European
Spape Àgency's rover, Beagle 2, but fat craft was treveÍ hard &om aftsr its sxpocÍd D€€. 25 landing.
Ëxprms, àawever" attained its Sm: cperalimal orbit in ïi:e last week and bas eoutinued its scienti§c
mission. Express made an qgsucggssful attempt to codaet B.qagle Z eprlier this modh wLen it passed nar
&era,rrefslaÉdiÍgsite- I \3 I ö2 

)

AP NEWS : 23 JANUARI2004.

EUROPEAN PROBE SP SPOLE.

G\.'-I
DARMSTADT - A Ernopean qpac€craft found the most direct evidence yet of water in the form of ice-iln Nlar§itrtrcffiLg
molecules vapori4lng ftom the red pland§ south pole, scientists mid Friday. The que$ for water on ldars - which coríd
indicate life - fascinated scientists for centr.ries- The Mtrs Express, lamched la§ yem by tbe Erropea Space Agency,
made the discovery with its inftared caniera while circling the planefs south pole. Scientists long believed the planefs poles
coatain frozer wat€r, but previous firdings - including NA§A's Mars Odyssey orbiteds evidence of lage amor:ats of ice -
*'ere trasd more on infercnces, Euopean scienti$s said. Whrle the Mars Odyssey rndirectly shorn'ed the pr.esence of uzter
at the pole using temperature monitors, tk Euro,pem camera has for the first tirne been able to "literally map the polm cry'
using infrared technology that shows rn*rere water molecules ae presenf scienti-S Jean-Pierre Bibring said *You look at the
picture, lmk at the fingeryin! and say rhis is vats ice," said ageney sci€nti$ Afi€fi ÀÉoorehsuse. "lhis is the ÍïÍst tirne it's
been detected on the grouad. This is the fir$ direct conÍirmation," Jaoes Gavir:, lead scientist for Nl\SÀ's Mars exploration
progrtrn, told The Associated Press on Friday that Iveus EÀpress ofsed fur&er confirmation of,ufrat scientists have long
kao*:r: nMas is a r*ater planet," At a aeqs corfereace earlrer, he said tle Europeaas' findlags wae naot rmerqrected" uln

terms of the i*p""t, that's wonderful results," Garvin,said. "It's insiant science, and I tlink the science commrmity is going
to want some time to think about q&at that means ia tbe conte* of slhat weïe leaning-u If lvlas once had surface water, it
had the ptential to suppott life, although mesbers oltk European project *essed it was too ealy to dras'coaclusions. Ir
2001, NASAs Mars @ssey trmed up evidence of lots of ice mixed with the soil, as lifile as 18 inches from the surface.

Phil Chri$enseq n, Aflz;ru State {Jniversi§ professa involved irr NASA's Mars projec§ said óe Eraopean findings
bolsteed s*ch data *That is a ctry rli€ë *onÍlrmdim of tbe o&er masurem€rts &at have bm pevio*§y made,n he told
AP by telephope
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tbïARs sEEl{ tl{ D-ETÀIt.

The Europeon Spoce Agency hos releosed lhe eorly results frorn its lors Express probe now órbiling lhe Red Plonet. The dolo incfude o -boiih of remorkohle

pictures loken ol very high resolution. The imuges shor rtrol oppesr to be sediments leÍt in the bottoms of river<uf volleys, ond detoils os fine os dusl

blowing over lhe rims of crolers. "This is no ortfinory sp«eooft,'ssd Dovid Southwood, Eso's heod oÍ srience. "This is only lhe beginning. There is msre to

come in the next lwo yeors." The scienre results y*ere releosed ul 0 neïs conÍerente ol Eso's Spure 0perotions (enlre in DormsÍodl, Germony. The evenl

look plote ss the US spore ugency oilempled to mde fril conlsd rÉth iïs $iril ffurs rover, whidr hos inexplicobly stopped sending dolo bsck lo Eorlh. The

Erropeon orbiler's inslrumenls hove olso reveoled ner informstioír óout the slores oÍ woler-ire ot the pionel's south pole ond lhe woy il is mixed in wilh

írozen corbon dioxide ((02). ln oddition, Eso scientists soy they con see, for lhe very firsl lime, woter being losi from [ors' otmosphere. Bul il is lhe imoges

loken with the probe's High Resolution Stereo (smero thot hsve generated lhe greotest excitemenf. ïhe comero con see delsils down lo fwo melres ond

Germon reseorchers working on the mission hoye even romtruded rompuler-generoled movies from the pidures to shor* whoï il would be like lo lly over

lhe Red Plonet in on oircrofl. ïhe (omero's leod scienlist, Gerhord Heukum, from lhe tree Universily in Berlin, soid Hors Express hod olreody imoged neorly

two million squore kilomelres oÍ lhe llortion surÍore. The oreo, rovered ot o resolulion of I 0 lo I 5 melres per pixel, rvos equivolenl to lhe lond toveroge of

Fronce, Germany, lloly, Spoin, Porlugol ond Àustrio tombined, he soid. His leum hus olready received more lhon l{X} gigobytes oÍ processed dolu - mosl oÍ

whirh hos nol even been looked 0l yel. "!ïe hove done some instonl science ond I Íhink we con firmly soy 'yes, lhere wos woler ocling on lhe surfoce oÍ

ltors'," Professor Heukum soid. His pirtures shor xfiat oppeor l0 be sediments left in woïer-cut volleys cnd ut lhe baltoms of eroters which other

inslrumenls on ihe prohe will now try t0 idenlify. Ihere itere olso fealuras ihot had heen piclured lhot oppeored to be evidenre oÍ glariolion, he odded. ll is

slill very eorly in lhe lwo-yeor mission oÍ flors Express, but prolecl scienlisis soy lhey ore thrilled wilh the iniliol relurns oÍ doto they ore gelting Írom the

spoterrcfï. "We hove olreody id+ntified ï{ulèr vopour in lhe dmosphere ond woler-ite in the soil on lhe soulkrn polor rop," soid Yitlorio Fornrsono, who

looks oÍter lhe probe's Planelory fourier SpetlromalÈr. "Sè mn identiÍy xoler direclly on lhe plunel," odded Jesn-Piene Bibring, Írom lhe lnslilule of

Spoce Astrophysirs, 0rsoy, Fronce. "lt's mixed with (02 essentiolly but ií we g0 l0 0re0s which ore o little wormer where there is no t02, we hove

Ihe US spote ugency's Àiors 0dyssey orbiter hos olreudy given o slrong indicotion thut there is woler-ice on lhe southern pole. lls ossessmenl rcrnes from

lhe use oÍ 0 g0mm0 roy spedromeÍer, which delecls hydrogen, whidr wilh oxygen mokes up woler. The Jtlors Express dolo omounls l0 o conÍirmotion,

beouse il onives ul ïhe sgme condusion but ty a differenl tethnique, its 0mego rpettÍoÍneler onalyses visible und infrsred light mther lhon Íhe gommr

port of lhe energy spedrum. Xi*ord lundin, Írom lhe Swedish lnstitule oÍ Spoce Scienre, is sïudying how the Sun is eroding lhe ilorliun ulmosphere wilh on

instrumenï cotled lhe Energetir tleukol Aloms Ànolyser. "[t shows us lhe 'plonelory wind' which essentiolly describes uroler escope - but in on indirecl woyL

becouse whst we see comirg [af{ tturs] is oxygen ond the oxygen is most likely eoming Írom woter-" [10rs Express orrived ol the Red Plonet on 25

Deremher, [Í operules from o polor orbil thoÍ tokes it betiïeen 300 ond I l,fiE km from lhe plonel's surÍoce. Europeon sdenlists wont lhe mission lo:

. mop lhe minerol composilion of the surfore o1 100-m resolulion

. mup lhè tomposilion oÍ lhe almosphere rnd dalermine ils globul cirrulolion

o determine lhe sÍruclure oÍ lhe sub-surÍoce to o depth of o Íew kilomelres

. delermine ihe effecl oÍ the ulmosphere on lhe surfore

. ond delermine lhe interodion oÍ lhe ulmosphere wilh Íhe solur wind

Àt lhe heorl oÍ lhe mission is the desire lo undersïond thr ïristory und suÍÍenl slsls of wrler on lhe plonel xhith rnay soy sornelhing oboul the presente oÍ

liÍe - rurrenliy or in ihe Íor-distafi pasl- S0 Í0r, ilors kpress hos performed llowlassly. ïfie one disuppoinlmènl has heen lhe loss oÍ its londer probe,

Beogle 2. Tha Brilishiuilt robol hos nol been heord from since it Íell throurh the l*orfion atmosphere on (hrislmos Doy.
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. Usvot-cvex nactlrel

De vondst van wateÍ is een
snel zucces voor de jonge Mar-s-
missie rran de ESA, die nu ook ,

ft over zeer gedetailleer-t \ ? I \,\Jd"foto'svanderoà'eplaneet.
.- L u-' ti 'Hetijsdathetruimteschip

-."........T1$íars Ex1»ress heeft ontdekt,
I tigt aan ae oppervlakte wan
I ktarsenwordtwijwelnietbe''
, dektdoorkooldioxide.Andere
, metingen bevestigen ook de

1 sterkeaanwijzingenYoorgmte
_ : hoeveelhedenwaterinde

i vormvanijs onderde oPPer-
I vlakte rran de planeet

v ' Hetvindenvanriuaterwas een
: vandecentraleopdrachten
i vao de Mars ExPress, die eind
i decernber in eenbaan rond de
1 planeetwerdgebracht.Water
i is eenvoorwaarde voorleYens-
i vormen en de vondst van ijs
i versterktdehoopdatdewe
' tenschappers óok stromend

water oP de Planeet aantref-
fea. ,Een grotedag",juichte de
ESA, die eerdereen gFote te-

E-STliakenaar-
genslag te verduren kreeg door
het Yedis van de lander Beal-
ge 2 Dezeverdween tijdens de
landing op Mars een maand ge.

'led€n-
'»e 

eSa gaf gisteren ook een se.
rie foto's vrij. Op de beelden
die MarsExpress de afgelopen
ïrckeo heeft gemaakt, zijn on-'fu meer een diepe slenk en
UnascUppente zien met
sógrtte deailszoals stof dat
oyer de rand v& een krater
wordtgeblazen
De Mars Express heeft in-
middels meer dln tr00 gsaby-
tes aan infomatie doorge.
stuurd. Het grootste deel daar-
van is nogniet eens door
wetenscheppers,bekeken. [n-
formatie van het Amerikaanse
nrimteschip Mals Odyssey
wees al eerderop de waar-
schijnlijkheid dat zictr ijs op de
zuidpool van MaÈ bevindt,
maar definitiefbewijs was er
tot nu toe niet. Dd aanwezig-
heid van ijs op de noordpool,
bedekt met kooldioxide, i*i wel

. al aangetoond. Een woordvoer-

Druerror derrnndeAmerihanse
ruimtmrganisatie I,[ÀSA noern-
de gisteren de vondstmnw+
ter op zich den ook niet niernu,,
maar zeiwelbtj E ziF dat de l

Mam Express depreciezeloca- 
Itiekonaanwijzen- i

Voor de I.IASÀrras het ook in
een ander opzicht een goede
dag, omdat de Amerikaanse
ruimtesonde SpiÍit, die zich op
Mars bevindt weer signalen
naer de aarde heeft gezonden.
Donderdagkreeg de robot, die
op 4 januari op de planeetwas
geland, pech. Maar een ruimte.
antenne bij Madrid in Spanje
ving gisteren weer een signaal
rran de sonde op. Pa1 signaal
was wel abuoruraal zwak
Als alles goed gaat, krijgt de
Spirit morgen gezelschap van
een tweede Amerikaanse mbot
genaamd Opportunity. Als de
hitteschilden het houden, de
remraketten op het juiste mo-
mentworden ontstoken en de
airbags de val breken, moet de
Opporfunity morgenochtend'
zes uur Nederlandse tijd op
Mars landen.

DC)L'. 2\^- o )-z-aou
?3ö5e



\-

\.r'

v

\,

\-,

v

\.,

13.6o--DDL''. 2-v)-ol-2s\à



b: lr

b3 \L=

?3oÀt



i
23 ob1-

BiQ-b.,. 2-\.r-ö)- rcot



t
tw

*
'i_

e

IVIàis Express overtreft
verwachtingèn

Su-ccéS rulmtè§onle '
I(b3t?l)

Niet èerder werd het bewijs

voor water op Mars zo

onomstotelijk geleverd als door

de Europese ruimtesonde. De

verwachti n gen voor verder

ondezoek zijn hooggespannen.

belooft Véel Voof deloèkomSfl

De camera is slechts een van de
zeven gevoelige instrumenten van
ESA's Marskunstmaan. De eerste
rezultaten van Mars Express over-
treffen alle verwachtingen. Euro-
pa mag trots zijn, aldus de Duitse
minister van Onder*ijsen Weten-
schap, Edelgard Bulmahn, die ere-
sast was op de presentatie in het
vluchtlerffigsce'ntrum in Darm-
stadt.

I!Íars Express kwam op 25 de-
cember 2003 aan. Van de meege-
voerde lander Beagle 2 is nooit
meer iets vemomen, maar het
moederschip zelf is inmiddels pro-
bleemloos in een baan over de
noord-.en zuidpool lan Mars ge-
brachl Vanuit die omloopbaan
gaat de ruimtesonde de komende
iaren ile tele planeet-oíiGÈóè-
ken.

Een volgende belangrij(e stap
komt in april. u'anneer de radar-
antenne van l[ars Express in ge-
bruik wordt genomen. Daarmee
kan ook ijs diep in de bodem op-
gespoord worden. De Amerikaan-
se Mars Odyss€V heeft indirecte
aanwijzingen gevonden dat het

Eipress moèt da-ar urtslurtsel over
geven.

Daamaast hopen s'etenschaP-
pers er met behulp van Mars Ex-
press achter te komen of er lang-
seleden ook zeeën en oceanen
ïan vloeibaar Eater oP de Planeet
zijn geweest. Às \{ars een Paar
miljard jaar geleden waÍrner en
natter was, is er misschien ooit
leven ontstaan.

Volgens ESA-s we.enschapsdi-
recteur David Southwood vormen
de eerste resultaten nog maar het'
topje van de ijsberg. 'Dit belooft
heel veel voor de toekomst', zegt
hij. Augustin Chicarro, weten-
schappeliik projectleider van
Mars Express, beaamt dat. Vanaf
hier kan het alleen maar beter
worden.' Het verlies van Beagle 2
lijkt al bijnà vergeten.
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Van onze medewerker

§oved Schilling
NOORDWUK

De Europese ruimtesonde Mars
Express heeft op de rode planeet
beworen water gevonden - ijs
dus. Geen verrassing, want er wa-
ren al langer aanwijzingen voor.
Maar niet eerder werd het bewijs
zo onomstotelijk geleverd, vindt
de Europese ruimtevaartorganisa-
tie ESA. 'Dit is het eerste directe
bewijs van watermoleculen op
Mars', zei wetenschapsdirecteur
David Southwood van ESA vrij-
dag op een persconferentie in het
Duitse Darmstadt.

Uit metingen van de Ameri-
kaanse Viking-sondes bleek 25
iaar geleden al dat er ijs op Mars
voorkomt. Alleen op de noord-
pool u-eliswaar, maar toch. De
*itte poolkappen van de rode pla-
neet bestaan namelijk voomame-
liik uit koolzuurijs, beworen kool-
dioxide. Als dat 's zomers ver-
d*pq bliift er een kleine, perÍna-
nente kap van gewoon waterijs
over, zo bleek uit temperafuurme-
tingen van de Yikings.

Mars Express heeft het waterijs
nu ook op de zuidpool gezien,
Ook heeft de sonde de verdeliag
r-an het ijs voor het eerst nauw-
keurig in kaart gebracht- Maar
nog opmerkelijker zijn de specta-
culaire foto's die Mars Express
van de planeet heeft gemaakt. De
haarscherpe beelden van de hoge-
resolutie stereocamera stelen de
show op de persconferentie.

De foto's, genomen var, zo'n
driehonderd kilometer hoogte, to-
nen details van tien meter groot.
De camera heeft al bijna twee mil-
joen vierkante kilometer vastge-
legd. Op de foto's zijn geulen en
andere sporen van water- en ijs-
erosie gevonden. Ook werd een
waterval van rood Marsstof gefo-
tografeerd op de helling van een
vulkaankrater-
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ars:op nlIJS
geníIrspefNASA-E'SA-

Odyssey. Volgens de Amerikaan- vangen. voor ret rev

se fua§a is àe Europese vondsfJander wordt,geEeescl'

De Eurtpese sonde Mars rxpress íGuw wapenfeÏt in-de 
'strflilom

heeft ijs gevonden op lvIars- öit is Mars, die -op Aarde wordt ge-

het eérsie concrete bewiis voor voerd. Onder een wetenschappe-
water op de rode planeel zo lijk vemislaagje slaan NASA en

maakte àe Europese ài-t".ru..t- ESA elkaar met persconÍerenties
organisatie ESA tT ijdag bekend in om de oren, waarin zij mooie fo-
heI puitse DarmsÉdi iot en vondsten openbaren'

Atshetiisooitinvloeibarevorm -furgna 
móè1 Fet doen met de

orrer de píurr".t tt""it g""tt""lià, ivrars rxpr.ess na het verlies van de

kan er leïen ,iln onttti*. HïiJ lander tieagle 2' Daar it. tT9: 
-d,"

echter te "ro& uoo. dergeliíke landingopMars,opkerstochtencl'
conclusies, waarsctrdwt BSÀ. 

- 
niets meer van vemomen'

Er bestaan al laneèr aanwiizin- NASA heeft wel met succ-es een

ffir-ti" aO rui,ffii.'ËÈ lander op Mars neergezet, de spi-
Iens de Eurooàanen,ziin die alle rit. Die iÀ sinds woensdag echter

Ïndirect'. Did eerdere íanwijzin- ernstig in de problemen' Cisteren
gen zijn onder meer aÍkomstig van werd voor het eerst in twee dagen

à. Àmerikaanse sonde "rta".. weer een zeer zwak signaal opge-

Odyssey. Volgens de Amerikaan- vangen. Voor het leven van de

dan ook'geen nieuw.,i***i.--- q i I 2 6
Het bericht van ESA is een---" J--
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AP NEWS :26 JANUTRT 2UO4.

ET.IROPE'S BEAGLE2 UANS rNOgg sraYSOFrIxÓuTL-YSIENT.
LONDON - As Europe's first Mars próe reuained stutÈornly silenq British scientists armounced a "last resoft-
plaa Monday of switchi4g off the *ioi"g Beagle 2's wmputer slsteÍn for an orerhaul. Beagte 2 has not ben
heard &om siroe it separated from the mothff ship in rnid-December, despite contact efforts by the European
Space Agenry's oóiter Mars Express, NASA's Ua.s Oayssey orbiter and British and U.S. rdio telescopes.
Colin Pillinger, lead sciestist on the Beagle 2 prognna said MaÍs Eryress passed o'-er the probe's lanrting site
trvice over the weekend but nothing was heard. Piliager said his team would ask NASA to send a comga116
from its Mars Odyssey orbiter on TuesdaJ' to tell Beagle 2 to switch off its orÀm computer ard reload is softs.are.
"We are now working on the basis that th;s is a comry system and the oaly lr?y *e might resurrect it is to sedl
such a c§mmànd ard mmpletell' relmd the softnzle- if it's *itl alivs," Pillinger said at a ness conÈrence ia
London. "Of coursg Íhat is a l-ery dangerous cocuiurnd to send because if the thing is AWOL- or enen if it's
there, it may qever fesfond to iL so ir's pre§ much a last resort,i' he added. If eyssey fails- Pilliager said that
Mars Express may also attemË to fu tk same ïhing oa Fó. 2'w 3. Pillinger said that his teem uorÍd press on
with the search for the missing probe. d€spite the bleak outlook. "It would be fucredibb' useful to us io know
how frr in its mis§ou it got because E'e Íre --- dedicated to qving tCI re-fu Beagle 2 in one n4. sbrye for fo1r1"
he said. Mars Erpress has tpd I lrx)re srcc#rl mission- Sci-*$ists pf the Europeaa Spce Agenq. said last
week that Mars Eryress had fouad the most direct evidsqce yet of water in the form of ice on Mars detecting
molefiiles r.aporizing from the Red Plamet's smrth pole- Sci€iltisB have long beliwed the plmds poles mntain
frozen r+'ater. NÀSA sientists, meanx'hiIe. aÍe qring to pinpoint their oBTr problems sitl its Spirit rol-er ttrat
last wtrk cut of what had bsea a stdr flos- of pichrres and scientific date But American scieuists are hopeful
of pinpointiag the poblem and sy Spirit coufd Íes1lrne normal operations in trm to thÍee sreeks" Thev atso are
el*rating the arrhal of pictures ol.er tk *e*end kom Spirit's identicat t?ri4 Qportrmity, which ras se$ torheorhasideoftheRedplmer 
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New Agenda for Europe
High-cost objectives in milspace, applications arena
could blunt space exploration ambitions
MTCHAEL À. TAVERNA/PARI§

AVIATION WEEK & SPACE TECHNOLOGYIJANUARY 2ó. 2OO'1

\ï:3 )3À\
: rtir'icJ tri(\:t fllX) rrrilliori

Aurora will be €S§§p*Ëi*g

nther hËgvrr rv. * *§, Progra rns

against a number of

tieket

urrrpciiu reaction to U.S. Plesi-
Jrrr Bush's Lpuce exploration
:'..r:t !\.ii positivc but Í1Ot cntlru-
:.-::... pL)rhaps atr acknou.ledg-

:: :::;t finding funds for such
.i'..i: ;nCeat,or rvill be a hard

European Research Commissioner
Phiiippe Busquin greeted the proposal
warmly. as did France's research minis-
ter Claudie Haignere. European Space
.\gency Director General Jean-Jacques
Doidain called it "good news for Eu-
;!rcc.' and offered to earmaÍk the
dÈi:1C\'S nascenl AUrOra solar explo-
:r::lrn program as Europe's contribu-

In fact. Dordain said ESA had been
'L.rieied on the U.S. initiative well in ad-
vance. and a meetin-g is scheduled in
§{arch to address specific elements of
Europe's contribution. These could in-
clude Mars ortriterllander and sampie
return nrissions and re lated technolo-
gv projects alreadv under stuely (Aty&ST
ocr. 13. :00-i. p. 31).

I'he ESA chief remarked that §&'o ini-
tiril Euiopcan Moon anci Mars missions

were lau:;:eJ :.rst year. Although the
Beagle I ).Í,:s .:inder has apparentlv
bccn losi. r.i: :iltrrfipàïlying orbiterwas
injectei ::.:,. .r:r:l *,itlrout a hitch anrj
last rveei< ;eic',,.ci thc first stunning in-
ages from ;:. ii3:i-resoh.rtion stercr-r ciim-
era (see photol.

However. there is considerable doubt

about Europe.s abiiity to finance such .r

prograrn. Dorilain said the bulk of funC-
ing for Aurtrra u'ould come from the
winddo*l of development spending for
the Intemrrtional Space Station ilSS).
'All ISS partners have always consid-
ered that there would be a post-lSS [pro-
gram]," Dordain said.

ESA officials noted that the fit'st phase

of Aur,,i,. :itriied ltr -rr:l !llX] ntillit.tri
ellros I ! -.1 :'.:,r(,n : ir! cr five vcar-s. rvill
repre\.íli lcrr il'irrt - r ttillttr FSA bud,s-
ct. In ctrntr.isi. rhc ISS rccouÍrtetl irr:'
25% ol rhe ESA budger in 1003.

Honcvcr. ESÀ i: alstr crruntins,,r -
healthy contribution from the Europrea:.
Union. u'hich is hr'ncetorth linked t.r

ESA through a

frrmerr'ork coop-
eration agrqernenl
rhat has iilread,v
helped spawn the
Galileo sarellitc
navisati0n syslem.
A rvhite pilpcr ap-
prr)ved last De -

cenrher foresees ii
considerable rein-

torcement of cooperation between the
rrrganizations in the future. although
sL)me issues tied to stalled EU constitu-
tional talks renrain r.rnresolved.

The closer iinks are reflected in a medi-
um-term strategic plan. Agenda 2007. re-
leased by ESA last rnonth. that rvotrld
serve as a stepping-stone to a long-terni
spilc§ lrrogulru inleuiied to double tire

eso 6s



size of Europe's space etfort \AW&ST
Dec. 1.1U0,1. p. 33:June 30. 2003, p.43).

According to the Íoad map set out
in Agenda 2007, the EU could provide
indirect support for Aurora and the ESA
science program by assuming more of
Europe's basic space infrastructure
costs, as it agreed to do last year for the
-\riane launch system. The document
foresees that the EU would Lrear 150
: -l :on euros per annum in additional

a - !:! o\-er the next four years.
Hr-\\'È\ e r. backing for such a scenario

rs :,: ::om assured. Two of ESAs four
:-i_:Ès. .rutributors, Germanv and ltah..
:.;; :;Joonhg budget deficits and have
:t;: in no hurry to join Aurora. Onl1'

-- r:ii]ion euros have been allocated for
--= :loject so far. and ESAhas had trou-
:-e pushin-u throush 25 million euros ilr
bno*ee funding to keep rvork going un-
ri1 a ruIl go-ahead. erpected ne\1 \'ear.

Furthermore. Aurora rvill be com-
c::in,q against a number of other bie
ii.-oet programs. So:l: ol§'hich are .-.:e-

-'" :o be considereJ h:-lher priorl;'. -{
:--"jor thrust of Asend. i007 u'il1 c; :;-
pications programs crrnsiiered ;r-:-.-ai
to Europe's strategic anc economic i,r-
ture. These inciude Gaiiieo-the de -

ployment and operating pha,ses oiul;:-
are not vet fullr' funded-the Gio'e:-
Monitoring for Environment and Sec'-
rity (GMES) network and an as-\.et un-
defined broadband undertakin,s :r'
bridge Europe's digital divide.

Another top priority wiil be mili:"1
space. rvhich as part of Europe's cha:s-
ins eeopolitical environment is nou des-
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SPACE-COM : 04 FEBRUAXT ZU-I+

lryITHOUT À TR,4,C[ :
\ry}IERE,{BOUTS OF BEAGLE 2 REIVTÀTN A &í}'STERY.

ïhis 5D photo from Europe's Mars Expres is Last. Busquiit expressed concel: :i:l
of fttarí Grand Gnyon, Valles Marineris. lt is Bu-sh's space esoloration plan could con-
$€ first image oí fris size-120,000 sq. km.- promise cootruation of the ISS. Dor-
*rowing Ére planet in high-resolution. dair --; a5;-:lent.c commified the U.S.

to ruiir :::-t', :re station, but acknowl-
;in:d to become both an ESA and EL edsed "::.:. r:e concerns thereafter."
:esponsibiliry (AW&ST June 23, 2003. An addiriorai * orn'rvill be how to
;. -16). Agen da 2007 for the first time par l.r: ;;-.r s r;-atei lo the Shuttle dis-

riaces defense squarely in the ESA do- as:e:. E-:oc:'s :tr:: -{T\- space tug is

main. .{ad then there is Europe's furure no',r i--<e .r :.r 'r: la;1.-::c lr late l0[t-1

Launcher FreparatoryProgram. and the Lar ar:-\' lr r-rj. :-1<-=' i ,-': S.::ember as

:ecn:ioiogl effort needed to support it. p-al-ei. I:s C.r-u=tr'us .-rbil;, labora-
The cost of these new endeavors is :on :: erpe cied:o'ne pLrsi:oied :.r Lr

s::-i beine tallied. But GMES alone is 1'e ars. Dordain said he u'ouid look in:o
:rl:cted to cost 750 million euros per emplolin-l enuineering leams on -{..l:.--
::rium u.hen it hits full stride in l0[t- ra or oiher programs to minimize e r-
r-{ l{ .1§7- Dec. 8. 2003, p.38). ^ ^ Ira costs. o

&!l

Gone r.iilra:;t a fa.€- ïhe British,built P,ez4te 3 laniler iemaia:i 
.1c51 

ài a+{i:a aiter attempti*g ahaihng Ga }-lsÍli latc last

gear. The probe was.j*t"d *osr the Eropean Space Àgency's Mars Ëipress CtrbitÈx^ 11611' 5bgling óe ral plmel A Mars

btonA S,..o*r*r tlutCS; Mas Orbirer Cama íMOC) higl+resolution rrelt ol the Beagle 2 lading area \\ias released

-iarrrËyr- :r-:. LàE:t ftx* Seis:e S.-r=a:-" ci§m *iqq .)p§:rlrlr *9:Èe tvíC{, i:;:<i;*j i!:e :*t;';ii imigerr -*1ilb!e * c}*ss up

image of isi6is Pianitia - the Deternber 25 lffiÍing zone ol tle fugle 2 - tÀere is no obvious sigo oi Beagie 2 - but the

p56t o.ntv ccvers a fraction of ttle area in whieh tfoe probe mrght have landd. Making the seach tbrr B*al-zle2 more dfficult
i. rieat ttre atm*sphae *f L{55 heeiaae rirss ai &e entl ci 2i}i-;. iËsreased ,àr-tÈ ia ihe maríiari atfto§FherÈ r** riegi:eilethe

hfh-resolution lE ger] t*kea by the MOC.The search for Beagle 2 has rnvolved using troih MOC i:nagery arrd daia &im
*[1h* NA5A oÍbitrr,ths MErs Od1'sse.v. The Beagk ? tem rqre$ed the help of Malin Space Science Sy'stears, hoping

tÈat src* a s*re}: *:iglt sp*t {he prelk's p;rraclnde, :: k:f-Jrro:e;!: :g a*r:*heii ,iixe;**ai abor.c i}e !'-r1}e}:'3i}-*:r zr:*e" i}1' eïel)

iie lander itself- "Thse me ao obvions indications for lanèr elemerÍs witiri* fhe high resohÉion MoC image,. notes a rq)ort

on the Beagle 2 geb site: n"urwtreagle2.conf "Of course- there is only a small chance that M-zle 2 actually iaaded in this

paa oi rne-eitipse"' iire p,eagie ? tear* rep:aat- Higllv reÍieetir'* it*aïls *Íh ï the Beagle 2 para.:hute ar Ére lëa.ler iisell

shouldbe vi§b1e bv the MOC carBera^ ïbe Beagle 2 team had ïheir hcpes raise<i eiven the srccessfirl l}Se of the MOC camera

to +ot NASA's Spiat hrds- its parachute, ald aeroslell *ithia Gr:sev CraÍer. The harduare sÍood oul in pa4 by ttle iàct

rha a rerirlish ve*ar *lihrs pa:t;i:e h:x *cl leJ fireíÈ it i}iÍË*r;l? i* disc€E È*;1 ry:ianaii elt=:-:siis iai *ià. '3rxfy §:àaiidrl

terrain- Using orbital imageÍ to fipre out ntat r*'at wrong with Beagte 2 remains a high priorin.. Sinrilar in fate to

NASA's Mars poir lan&r in i999- &e British larxler did not relay signals to its Walors aboul §hethsÍ specific míestonesl

iir_§ing its 6L,1, d€s.tel1t arrl baiiírg rse aÈirier-r:l 1r is ccnccirabie drri tlre Be;gie 2 làitc..J 'lring íts àigh-lemp<.mfure

enÈr-over Mars. MOC obserlatioas could x a minimrrnl l'eri§'uhethe BeagÍe 2's parachute had deplor;exl. Given that

§n4 a ae-rt stage s6qdd be to loi;ate @le 2's the aibags aatl possibl-v th lffil€Í itsdf. Depending on *ïat §e iluli
e.j"otrli*i1 *o à.* t** sbstrtaii#la it mar.. tre pas-qible r* dram;licaliy nerrorr iire se.lrch fi:r can-q ui BeaElss misl-:aa"

&e Bergle 2 ieam repcried-
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i , . --- --'panying Beagle 2 lander in Decmber.

I Scientistsbegan activatingtheseven
i , . - -.instruments oa board Mars Express,

. i launched last June, on Jan- 4 With the

I - exceptionofthesoundingradar'which
I will not be deployed untit Apr.2O all in'
,l - - -,stntmentsarefuncrimiognmiaally,the
I European Space Agencyk (ESA) sci-

', j ence director, David Southcrco4 said

i at the presentation ofthe first resuhs

- L - here on Jan. 23. The initial operating
i ' phase is to begin on Feb. 20, and rou-
i - - tine qperations, on MaY 8.

i rlgpeessru start overshadou,td tlrc
i àt^.i ' ,F&i_-

likely loss cf the Beagte 2
spur enthusiasm, particu{arly in the
U.K, for a follow-on landing mission- r

Much of the elation was centered on ,

a new set of images released by ESA on
Jan. 23, shouring can,,ors, badlanè mem
formations and other features in aston-
ishing detail. Ttr imagq like initbl slros.
made public a reek earlier, were taken
by a big}-resolution stereo camera
(HRSC)-the first to be employed on
a Mars misin (llï&.§IJan. 26, p. 25).

The HRSC wrtainsnine CCD linetr
detectors allowing it to take nine image -- 

'

sBaths at a time--three far steÍeo, trvo
for pliotorueay ard forr fsr aohr h*.1
Tbe three stereo arrays look at nadir,
fo,t*ard irildaft, soaspot on tle gfound
is viewed from threq positions. A super-

1

:

I
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resolution channel (SRC) haba f ,OZ+
X 1.032-pixel 2D detector that usè com-
1ruter enhancement for finer detail. §ots
clearly outlining the slopes of canyor,s,
mountains and craters illustrated the
oblique viewing capability afforded by
the 3D camera (see photo p. 5).

HIGERY OF MOUING dust sheets flow-
ing into a volcanic crater highlighted the
resolution, which is 10-15 meters (33-
49 ft.) per pixel for most of the stereo
aad color data, and 2.3 meters per pix-
el in SRC mode. Some other Martian
carneras. including one on Mars Glob-
al Sun'eyor, have featured higher reso-
lution levels, but the multichannel res-
olution on Mars Express is unparalleled.

ESA scientists noted that images
shmed traces of water everywhere, in-
clurlin.e sediment deposits in former riv-
er vallevs, signs of glaciation, karst-like
formations and other evidence ofwater
tÍansport. Pictures were also taken of
the south pole, where the presence of
raterwas identified by past NASA mis-
sions- but have not been processed -vet.
Although widespread water histolv n'as
alread-v-evident-from the previous mis-
<iorrr the level of detail of that preserc
provided by Mars Express is unprece-
dented and will permit much closer

Ihis phob tdÍcr bry fte HRSC ma irs
sedimentary depcib (da* shaded rtn) L e
furmer river raley. Scimtisb hope b írly
their composítion her with tlre lR sensr.

study of hydrospheric phenomena,
Southr*ood said.

"A.mong the photos released, covering
1.87 million sq.km. (722,000 sq. mi.) of
Martian surface and 100 gigabytes of
processed data, was an image covering a
swath up to 4,000-km. wide thar ESA
claimed was the largest high-resolution
image taken in solar system exploration.

According to HRSC team leader Ger-
hard Neukum of the Free Universis of
Berlin, which developed the camera, the
four HRSC color bands (red, green, blue
and infrared) show "true" colors, using
standard red-green-blue filters, with some
added processing for picture brilliance
and morpholog. only-which he said was
another Martian "first.': The only ex-
ception is the IR band, which must make
filter corrections, but this channel has yet
to be switched on, he added.

The IR sensor's ability to discriminate
between mineral types is expected to pro-
vide more clues as to the nature of the
sedimentary deposits and other telltale
formations, said Neukum,raffirming that
the HRSCwill provide "tlie most com-
prehensive set of data since Viking." 

^
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Other parts of the instrument pack-
age also gave ESA scientists cause for
jubilation:
a Omega, a combined visible cameÍa

and fufrared spectrometer intended to
provide a global mineral map of the
Martian surface, performed an initial
pass over the south pole on Jan. 18. The
instrument found that most of the po-
lar ice contains water mixed with car-
bon dioxíde. but that some pure water
ice depocits exist. lnstrument scientist
Jean-Pierre Bibring of France's Insti-
tute of Astrophysics acknowledged that
these findings had been previously in-
ferred frorn indirect evidence. Howev-
er. he said this was the first time they
had been observed directly, which
u-ould permit accurate quantitative
measurements. Bibring said the Omega
imtrument had also confirmed that the
ire cap is perennial, and not a season-
al phenomenon.
. Th€ PFS. a high-resolution planetary

o Aspera, a plasmàand energetic ntu-
tral atom analyzer, demonstrated a dif-
ference between the inflow of solar wind
and the outflow of the planetary wind.
Rickard l-undin of the Swedish Institute
of Space Science cautioned that results
were still preliminary, but suggested that
the slow escape of volatile elements
through the atmosphere could be the
prime explanation for the disappearance
of water on Mars, and muld have a bear-
ing on similar mechanisms on Earth.
. Spicam. a lightweight ultraviolet and

infrared spectrometer. performed what
Jean-I-oup Bertaux of the French As-
tronomy Service said was the first solar
occultation to be carried out on the red
planer The occulation, which permitted
the disrihrtirn of satervapor and ozone
in the atmosphere to be measured si.

showed a relation betweer
the accumulation of watervapor and tht
depletion of ozone. another phenome.
non sith lessons for Earth. Spicam ak

Fourrier spectÍoqreter, confïrmed these
findin§s and found that the distribution
of carbon dioxidë is differeàt,in the
northern and southern hemispheres of
Mars. The PFS-which Vittorio Form-
isano of the Institàte of Interplanetary
Space Physics in Rome said is the first
to be deployed onMars-also produced
some unexpected results that will have
to be analvzed further, after calibration,
to determine their meaning. It picked
up some solar lines'that are absent in
the mostwide! used solar spectrum, but
did not obsen-e some lines that were
predicted.

produced a vertical profile of the tem-
perature and density of carbon dioxide
in the atmosphere-another first, Bert-
aux said-which could help engineers
model aerobraking and aerocapture
techniques for future missions.

MArS, an advanced radio transmit-
ter-receiver, performed its firct bistatic
radar experiment on Jan. 2l,usrnga70-
meter Deep Space Network antenna in
Australia. A direct radio science track-
ing experiment began on Jan.23. A

Michael A. Domheim cantibuted to this
report from Los Angeles.
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BeaSm-
With hopes for Beagle 2 Mars Lander all but
gone, U.K. scientists begin to tout successor

DOUGLAS BARRIE/LOFIIISN and !dlCtlAEL A. TAVEENA/F*ANCË

ï=f,.L ritish scientists and industrialists and bring Beagle online. A command was

1 É are beginning to consider options sent to shut down the lander's onboard
€:- for a íollori-on mission to the processor, assurning it was at all func.
', ,j neagle 2 Mars lander, rvhich tional. working on the basis that the prob-
.= lÉ'r could see up to three lander ve- Iem s'as with a corrupt computer' There
hicles sent to the red planet by 2007. rva-; a very slim chance the Beagle's main

With scant chance the Beagle 2 u'ill c(rlrputer would then restart.
:e found in an operational state. scien- Follorving these unsuccessful attempts
iists and industry are now beginninu to a rneeting was held at British National
;rgue that the effort needs to be t,uilt Space Council Feb. 6 to a§sess the mis-
ran. evefl though the final element of the sion. In the rvake of this, an ESAJed in-
mission is almost certainly a failure. quirv was announced Feb' 11'

Exactly just how difficult it will be to As the Beagle's scientific and indus-
garner government and industry sup- trial partners move to make a case for
port for such a program, andwhat form a follow-on effort, Pillinger underscores
àny follow-on takes however. remails just how uefuI it would be to "knorv l'ron'

rec@Rea-

lo be determined.
Scientists and engineers have begun to

unofficially explore alternatives for a fol-
low-on mission. be it a Beagle 3, or Bea-
gle2A, B and C. A mission in 2007 might
require a dedicated lander-bus, unlike
the present effort *'here the Beagle 2 pig-
gy-backed on the Mars Express mission.

European Space Agency Director of
Science David Southwood cautioned
that the proposed Beagle 3 initiative
should be construed as a broad objec-
tive, rather than a replica of Beagle 2.
"There's no question we have to go back

[to the surface of Mars], and we have to
move reallv fast. But no specific mission
is vet planned."

Southu'ood said engineers were more UUftf,c Hars Erplorer continues to provide

likelr, to sludy how some of the ingen- to?rqrtality imagery oí the Martian surface,

ious burros'ing, picking and chemical sró as his volcanic crater, it has so far
analvsis technologies, developed for foond no sign ofthe Beagle 2 lander.

Beagle 1 could be reused on fulure mis-
sions planned rvithin ESAs Aurora plan- far in this mission we got." He added
etary erploration program. One possi- that he u'as "dedicated to refly the mis-

bi1iq,'rvould he the rover earmarked for sion in some way, shape , or form."
the Erol\Íars mission, set for 2009. The team is hoping either the Mars

"We have to begin to accept that Bea- Express orbiter or Malin Space Science

gle 2, if it is on the Martian surface, is Systems will be able to provide imagery
not active." Colin Pillinger, the lead proj- of the Beagle 2 landing site on the sur-

ect scientist. said. face. The lander's main parachute, in
The lander separated from Mars Ex- particular, is iarge enough to be picked

press Dec. 19, and was due to touch- up. Pillinger pointed out Malin has al-

àown on Mars during the early hours of ready.produced images of the Spirit lan-
Dec.25, GMt on the Isidis Planitia. Nu- der site, and that the company has al-
merous attempts to locate and commu- ready begun to search for the Beagle,
nicate with the Beagle 2, however, have should it have made it to the surface.
proved fruitless. Attempts by the British Jodrell Baqk

The mission team made a "1ast ditch" Observatory, using a specially con-

gle, have also come to naught, so far.
"We've collected 37 gigabytes of data,

but there has been nothing [fronr Bea-
gle] therp, I'm very sad to say." corn-
mented Ian Morisolr, team leader at the
observatory. He, like Pillinger, is a keen
advocate of a further mission, admitting,
"I hope there will be some Beagle pups."

"We are already making two enor-
mous lists," noted Pillinger. "What might
have gone wrong, atrd what we wouldn't
do next time."

Determining whether or not Beagle
successfullv negotiated the descent br-

locatins its landing site would at least
allou'the team to dran'some conclusions
as to the efhcao of the lander parachute
and inÍlatahle hags.

Once the lander had sepanrted from
the lt'lars Erpress and begun its descent,
the team had no rvav of knowing its state.
Pillinger admits. "\\'e rvould have liked
to have had a radio signal, but we did-
n't have the mass resource . . . or an or-
biter in the right place.''

The ESA director refuted any notionr
that the comparatively limited Beagle 2
budget rvas the root of the near-certain
mission failure. The real culprit, in his
opinion, was the program approach. The
lander was added to the Mars Express
instrument package at the last minute
with insufficient interface control on the
part of ESA, and efforts to reinforce the
interface setup after the fact could not
fully correct this shortfall, he said.

"The scientists were needlessly dis-
tracted by technical details. You can't
fly by the seat ofyour pantS on projects
this complex."

Nevertheless, Southwood insisted that
the Beagle 2 team had done an out-
standing job under difficult circum-
stances. Notably, he said, they delivered
the lander package on time. unlike a

good many other scientific teams ir.r-

olved in ESA missions.effort in early February to try to locate structed cryogenically-cooled 401-MHz.
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oElf ebruariweEllle-marslan-ÍtióIoageËeale-DarwinTiinff -
dei Beagle 2 officieel verloren servaties - in Zuid-Amerika en
verklaard. Maar er is nog hoop. op de Galópagos eilanden - wer-
De al meer dan een eeuw verlo- den de basis voor diens revolu-
ren gewaande Beagle 1 - het tionaire evolutietheorie.
schip waamp Charles Darrin De Beagle kreeg na terugkeer
rond de wereld zeilde - is na 154 in 1E56 een nieuwe bestemming

iaar ineens opgedoken: vier da- als patrouillevaaÉuig va-n dc En-
gennadatziiíàoderneopvolgo gelse douane en deed dienst
íerd opgegóven langs de kust van het Sr3aftch1n

Toevat of niet: professor Colin Esser Vanuit ziin bas-is op-de
Pillinger - de goedlachse Engelse rivier de Roach moest het sehip
wetenschapper met de enorme smokkelaars zien-op te qloren
bakkenbaaràen-isbiibeidepro- die in het doolhof van kanalen,

iecten betrokken. Zii het dat hii rivierties en kreken aan de wa-
terrdke oost-Engelse Noordzee-

Niet op Mars

maar in Essex'

de Beagle

alleen het droeve nieuws van de
verloren Beagle 2 mocht bren-
gen, terwifl ziin vriend en collega
professor Robert Prescott de
spectaculaire vondst van de Bea-
gle 1 wereldkundig mocht ma-
ken.

De timin! liikt echter perfect
De vondst van de oude Beagle is
een opstekervoor Pillinger na de
zeperd met de Marslander.
.Alleen zit er een addertie onder

het gras. Het is niet helemaal ze-
ker of het schip dat onder een
dikke modderlaag in de monding
van de rivier Roach in Essex is
ontdekt, ook daadwerkeliik de
oorspronkeliike Beagle is.

De Beagle was een brik - een
van de meest voorkomende oor-
Iogsschepen in de negentiende
eeuw. Het schip werd in 1820, na
dienst te hebben gedaan bii de
marine, omgebouwd tot een hy-
ilrografisch onderzoeksschip on-
der commando van kapitein Ro-
bert Fitzmy.

In 1851 begon het schip met
een viif iaar durende ontdek-
kingsreis rond de wereld. Eén
van de uassagiers was de ionge

kust opeieerden.
Het schip diende later vermoe-

deliik als woning voor douane-
arhbtenaren totdat het in 1870
werd geveild en voor 525 pond in
handen kwam van de lokale
kooplieden Murray en Trainer.
Zii ontmantelden het bovendek
van het schip en verkochten de
bruikbare spullen.

Pillinger heeft in 2002 stam-
boom-onderzoek gedaan om af-
stammelingen van Murray en
Trainer te vinden, maar kwam
niet verder dan een achterklein-
zoon in Australië. Prescotts team
ontdekte uit documenten echter
een iaar later de locatie van de
wer{ waar het schip zou ziin ge-
sloopt. Met grondradar werd op
deze plek onder een drie tot zes
meter dikke modderlaag een
houten gevaarte gevonden dat
qua omvang en structuur oP een
bÍik liikt. 'Omdat er geen sche-
pen bekend ziindie hier daarv(x)r
of daarna nog ziin ontmanteld,
moet dit de Beagle ziin', zeg!
Prescott stellig.

Maar hii sluit niet uit dat het
een ander schip is. Het team van
Pillinger en Prescott zal zrin
werk daarom v.oortzetten. In de
komende maanden zal met
grondradar verder onderzóek
worden gedaan. Opgraven wordt
lastig, denkt Prescot. Hii hoopt
wel een houtmonster te kunnen
bovenhalen om meer zekerheid
over de echtheid te kriigen.

\qo

ta2rksÉ^r*-&',
2 ) - e?:Zssq

A3ÖT J



SPACE.COM : 08 MA,{RT 2m{.
SCiEi\ ï'ISTS E,lA.lIlrE litIAGE OF ilI-{RS BEAGLE z LANDER.
LONDON - ELrropam scieatiss said Mordar thel are exmining 1111 inrage of its Beagle 2 Ldffis knder, taken moments after it
sepra-ald Èom its molhership aad later rra-s lo$ t t ,f* shcr-.s àn ffiid€ntÈed objaf,-ïhe ml.stoious blot on lhe phoiograph is
being scrutinizel as .rrre of sel'ef,a} ptential reassns tix &e iàíure oi&e mrssioa - Ërropei Étst ut"*pt to larid a proË cir the
Red Plaet- Mission conkollers said the!- t'ere also cmsi&ring *re possiblis thx Beagle 2 simply oÀn"A onto tJr surface of
lvfars becau-qe its aimosphere t'as less dense ttsn er?*ted §cientists said ttei., are examiaing photogaphs of &e l,andiag siÍe that
sharv f*:r kight spot", the '§Íirg af peals,'that miËht be the remains *f Beagte;.^E*§" : trgs not bea krd frai::
since it uas ejectd fiom tàe Europeaa Space Agenc,v's Mars E:qrress orbiter ia mid-December. The 143-po*rd pcbe did not
regr:ard to scheduleri afiunss to coatacl iÍ on Dë. 2j aad h*s rmuined §l§t evs siace- Mssion contr-allers adrnitted detèaÍ last
mor*r after repteri a*emp*s at corumunicacian and last-ditch chane-*s to pogrmtnri*g- lï,f*rh SirEs, Beagte 2 nÉssm rnxrager_
showed lellcw scientists a1aknage of the lander as it sglr arxay Èom fUars *ry..ss, O+*i"g both a briglrt ryot in tk 

"he;ithe side of the landa and an entirely septrate objecL Sims said tle image was stifl trcing anahzd to"&termine wLether the
marts are signiÍieant *r simply a rgylt oi-the imasirg p:aeess."ïhe briglt o§ect ar*l ttre glàt on the sde olBeagle i r*ay be
rythï8, they may be everlÖiag," Sims 55i4 Sims added that the 'shing of peals" images àay also simpl1- shorx.uaitu"t" oÍtn"
inuging {roce-§§ Che thmr.v about te missing proLn gaining crederate is thai MàË'atraosphue o* ooi^ dense as elpecled -soEleagleSma3,'sicplyhavebeengoi*gtoofastlcitspaackuieandairbagstoensureasofttading Tharid€ao*pport*e-a1,
evidence fiom NASA, which also reprtd a less-derse atmosphere thaa eryected on the ens of ie fos rover- Spnià la_ j
NASA succeeded ia getting rts vÉicle doxa safel--v becau,qe of Spirifs nrultiple óutes d -lus uir tug st'=t"rn Both tt* U.S
**d Eiiropn nirssi+es n'ere derised to Imk far -qeoiogic er.idexm i:lat Àr{ffis rÀ-as otree a Eelter g*e tfat rnight hage been
àospitable to iitè' While tàe NASA missioa §?s aimed entirèly at landing §pirit and its companion- Opportrnih, on Mars- the
BÍitl$t-hrilt Beagle 2 rpas not &e làcus of the E-§À's *l*91 ïnsead, it:*as to gÈl its ]r,{trs erpres" mto 

^-tir 
,.À*nd the planel

"The fiÍs lesson r+e can Ïsrnr is thaÍ irrrdiÍg +n h,iars is &fficutt etiough ii1.o* ha:.e a dedieatd missim' si3 Colir piliiÍger,
m9 §{.rygntrst on the e4peditim- -It's even more difrcult if you havÉ a mission r+rhere you are a hirchhiher m someone else,sti&." Bd§le 2 controllers had little choice aborÍ tre tíming or location af ttre gobe's Aescqt onto lvdas Eloti p'ere d"1o.mi,,ed
b.v the trajecton' of }+í*rs Erpress Imges of the larding site h*ve rel-eald ttat tUe 11, re Elsre hazfrÈ ia tk uea - inciudiag
craters ad órg storms - than mticipaedThere r*'ue also hrge firnnliag ötïerences betu.een the Europ:a md British projectsl
NA§A\ cost $820 nrilliou xtik Öe ESA -ioint poject cN -iust over $3?0 million- Pilliager is aleadr seachiag tbr arÀ hurds
and spn-sership ïbr a re!'ival of Beagle 2 iIe *ats mo&er missíon sending more tlr.*n one gobe to Làm as eari,.,as liiS?.

itsit4)

BBt: ffi §ÀÀRT ?0S1.

3EÀ6I.8 BE§{ÉHï PÉS§IEIY ïOO TÀST. t3\\
À heoÍ shÈld ros designed Í0 pÍolert Beqle &ring &rartïhe hogle 2londer could hbve sEhed into Fars beouíeïreolfuoiFhere on-Íhe plonel rss less rlenre thsn

experted. §ission srleefisfs tsld a loadoa meeti*g ïhe probe mq simp[ hore been goiag lss Íssl {or it: prodrute o:rd *irbsgs ïo brisg lbad o saft ludit4' the loyol

)eiaÍí .6{ii€íët{È ui:a halrd ph+tegrryhic eyideae hd Íound Ío*r brigàt tpalr, du*ed làe "rlrírg oí patrls", on lhe rofale *í;he pitnet kiëíii!Ír nre íud}ifig the

imoges to see il they siow the lundrr's remoins. Ihey xsnt ïo lmr if ïàe rpok sre tt* prsbe's cirkgr rnd drule 0I srs merely on 0rïeÍ0d 0Í ttE imaging proress. ïhe

Becgle ixar, Ied by PrcÍes:ar {olia Pillinger, tslC tbe so{iet}, the ktter xas prabcbly ttre rlse. leediegs oí lhe *er!it* almo:$ere lake* en lhe doy kagle ? xas due to

redured ornrospherk densiïy ot 304ftm ofuve the surfuce." soid hogle ? mission nanoger Dr Hark §ms. "lte nor need ïo find aut rheíe (eil HsÍs! lhot meosurement wo:

tgksr. l, lhsÍ rss trr:e oÍ the Beagle ? laading site xe might hove *:ded up xiï§ s silsgtisn xhere xe did*'l lurtl Íha rsder sltitssl+r glr." &is rsdgE shimeler xss supp+sed

wm considerobly redured ctrno:pherit rlensity ul S-{Hm sbave ïhe rurÍste Wilhsut oir$ogr lo s*ion lhe llnding, Betgle ? wotld simply hlve aoshed inio the iíurlion

olmo§phere might hove meofiï B;ogle ryprooóed lhr§ 0ï up to t*mls. Br Siml ssid turbulence h,gb in tite slmotphere muld olss have esuseÍl fire noÍl problals us it

foiled. Ihe i&u thot §eugle moyhave hod too higà o relotity os it opprordrad ihe su{Íute oÍ l{ors is nol r huge surprile. The US spute lgeaty niro raporïed a less dease

rvere óonged cs a re:ult. This wos dgemed portíorlcrly irnportmt be(ouse 0pportu*iÍy wos simed st s higher otrinde lorget. The meeting xcs ol§s Íold lhsÍ s$ unidenlified

n*edad fu rthel isYeltiqiliiÉÏ.
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EUROpEAN spÀCe AGE\C\'\Ews RELE isE rs \.LAART l()Í)-r

}VÀTER ÀT ]ïTARTIAN SOLTH POLE.

Thanks to ESÀ's Mars Erpress, !1e no\\ kaou that \iars has last lleids ol pereruual uater ice. siretclihg tiuiÈom thè soutFryole
ol the Red Planet. Astronomers have klorrl tbr rears i.iral \'íars possessed polar ice caps. but earlr, attonpts at chemie:al analvsis
suggested onlv that ihe northem citp couid be conip+sc.: oi'rraicr ice. and the southem cap \1as thought to be carbon diorrde ice.
Recent s1x.ce nilssions then suggested that the sLrLrih.r, :ic ra1-- erisung all r,ear rorurd- conld be a miriure oluater and carl-.on
dio§de. But onlr,*.ith Mars Espress hale scieirtisis leeir abic io ctrrrl-rmr directlr' tbr tl-re lrst time that rater ice is present ::l lii;
soutir poie too. r\{ars Bxpress rnirde i>trserrations titir it: OivíEG-q irrstrumeni to ÍleasLlrelire a:r.umrts ol studight an.l h*ri
rellected trom the Martiarr polar region. l\ihen plaletan scientisi-s aualr-sed the data, it clearll shoued thal- as well as carh,ol
dioxrde ice, u,ater ice u,as preselit too. lhe results shos ed thai hurdreds ol square kilometres ol 'penraÈost' surround the souC-

pole. L'ennaliost is utiter ice- mired into tire soii ol \.íars- anii trozerr to the irardness of solid rolk b1 the 1ow Martiar-
tempoalures. This is the rea-son ulu u ater ie c irr-i 1i'* iutitieu Èr,nr deteclion rurtil nou - because lhe sr-ril u ith uirich it is mireu
!-alulot rellect light easilr- ald s,-. rt apPeix's lir. I i.',. rr t:- (l\ítrGA lcroked at ttre surlàce rrith rlll'ared eles and beilg sensitile
io heai- ciearlr picked up the siglatlre oa \\ :i:e: :,< ,1-,< --\."' t'n hinis that perhaps there are much larcer quiurtities ol rvater iue
;.ii oler Mars than prev'iouslr thousirt. i-.riig lrr. :ri:. --.--.:-:-. *'ieniists nou knorv that tire st-ruih prlar resion ot Mars can b€

.olrt into tlree separate parts. Part onL- rs ::L- r:-----:.-,.: ",: ri-iÍ-. a mirture oÍ85Yo higÍrlr reilectr,,'e carbon dioride ice and

i -i 
c.,ó rr ater ice. I-ne see onri part compn È > : -<i: > -. r<: r.:.. ,l :- ". 

'sca{ps'. made almost entrreir ol u aLer ie e- tirat tà1i an ar Ètm
the g-i1ar cap 10 the sLLrroLuril-lug plaurs .. = - -. * ..-:. i,r -:.i\Lrccicd iurtl elcornpasses lhe va-sI pcmraliosi Ílelds that slretch lbr
tets oikiloneÍles a\r:f\ iitru the sca.i. -*.. ,l.r :.:- --:sen?uo1rs xere inade behreor i8 .laluan aud 11 Ijebrum tlls re:.:.
*iren ri uas iate sunnrer 1br ihe ivír.::: : ,-r:-r r-=:-:+hcre alti temperatrLres tr,ould be at their irighest. Ever so. il-iai l:
prohabir onh' -1 30 degrees Celsius ali 'j-c --< :: l,',-. : :rpr1g5-s irzrs observed is a lxrmanent lèzture ol this kx.ation. Durmg tirc

diii (.)\ ciinq some o1'the $ ater iic liom i ieii 1,',:. : '.:::e's and Oh,íEGA * iii nor.v continue loolong lbr water ice an.i ntirera-
:1.ii-i:: --re surtace ol the piarret. irr \'íar- ii-rr,--'ilie: l'1-':. :',press ir»tmureni. the Mars Àdr-artieii Radar lbr Subsiirlàce 2,i

\i{ii>-: i.»ks a1 the souih pole Lrrause- once piaire-.:-. \'renlists fuion iro* .leep i}e ice reacire". irer lriil be able to caie iiiaie
craci,'. ...:,.i much waterthere is Lrorving lius is r.r.. ,:-;Lriafltto understalii howMars evoiveci ani rf it everharboureu,:i;
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Fo6-s von
des Mars-,;
Forscher der ,Europàiischen Raum-
fahrtbehörde,,Esa haben auÍ einem
Foto von Ëeagle 2" ein mysteriöses
ObieXt,. entdeckt, das fiir die
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^ ^ r \ r r- Zerstönrnp des Mars4oboters bei

ï J \ V\ ) seiner Lan"rlung auÍ dem Rotm Ptane- t:t q6ffi
wesen sein köqllte. Dis teilten §e
gestern in London,uit. Das Foto zeigt
einen noeh nicht nàher edauterten
Fleck. AuÍ anderen Bildern der Lan-
dezone sind vier helle Punkte zu se-
heq bei denen es sieh um die llber-
re$e der ersten europàiràm trf,ars-
sonde handeln könntc.

o3-§3 zootà V
{'/\R/u^nis& P"Ir /

dÈ.den,.ffiiÉ des
uberbétönt-.'ÍïëB-'i eest€rn uom
Rechnungshof. C'm8brítaronien hat
qllerg in deu ku fu lcrngesteuerten
Sonde tiber 2Z,tr[il]im Piund (rund
32 Millioi@ Eufo) iny€§ti€rt.

l1 -ö3 - z-oot1
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Europese Beagle 2 laat en
Kwam de Beagle 2 te hard
neer? Lanclde het misschien
op een schuine kraterhelling
en rolde hei toestel naar bene-
den? Ligt het op zijn kop?
Ontpiociden de zonnepanelen
zich wel om de batterijen op te
laden? Vragen, vragen en nog
eens vragen, maar niemand
heeft een antwoord hierop.
ltJat kan er mis gegaan zijn?
I'la alle pogingen om ook maar
het zwakste signaal als teken
van leven op te l<unnen van-
gen. leverden tot dusver niets
op. Op 7 janua.ri vloog cie Mars
Express het gunstigst over de
landingsplek. Toen uras het in

staat het zwaksie signaal nog
op te kunnen vangen. Helaas,
het bleef stil.

Het ieek ailemaal zo prachtig
te verlopen nog vlak voor aan-
komsl. Na 205 dagen onder-
weg geweest le zi.1n en onge-
veer 40C miljoen kilometer
afgelegd te hebben. bereikte
de i3eagie 2 de Rcde Pianeet.
Zes dagen vocr de landing op
25 december werd de lander
van de orbiter Ma;'s Express
gesclieiden. Die operatie ver-
liep naar \,{ens en de toestellen
la.gen oc koers. Een camera
aan boord liet een opname
zien kcri nada'; beiCe tcestel-
len gescheiden waren. Vlak
voor de landing werd de Beag-
le 2 nog in zijn juiste baan
gebracht orn de landing in te
kunnen zetien. Beschermd
door een hitteschild dook het
toestel de dunne Mai'siaanse
atmosfeer in" Een parachute
zorgCe i,ooi de verdere aÍrem-
ming en airbags wisten een
zachi neerkomen te realiseren.
Dat scheen aliemaal volgens
plan verlopan te zijn. Het toe-
stel was op 25 december te
5.52 uur geiand. Toen braken
drie uren vafi spannend aÍ-
ylachten aan. Het eersie radio-
conïact met de Beagle 2 zou
via Ce Arnerikaanse Mars Ody-
ssey dan te horen zijn. Het
bieer st;i. ln het vluchtleídíngs-
cent;'um in Darmstadt kon men

i

zelÍs het kleinste speldje horen
vallen. De opgewonden blijd-
schap na de landing temperde.
Nee, niemand wilde er aan
denken dat er misschien toch
iets...... Uitgeslotenl Dan maar
wachten tot een tweede gele-
genheid zo'n achttien lange
uren later. Maar ook toen bleef
het stil. Er braken dagen aan
om van alles te proberen om
de Beagle 2 aan het praten te
krijgen. De grote radiotele-
scoop van Jodrell Bank in
Engeland werd erbij ingescha-
keld. Muisstil bleeÍ het. En
toen dit nummer van AST-
RUIM naar de drukker ging,
begon iedereen al met de ge-
dachte te leven dat de Beagle
2 mislukt was. Ontzettend
jammer. Vooral omdat dit toe-
stel de geavanceerdste was tot
dusver naar Mars gestuurd.
Nooit bevatte een Marssonde
zoveel wetenschappelijke in-
strumenten.
ls nu het hele Marsproject van
ESA mislukt. Geen sprake
van!

Op 4 januari zorgde de hoofd-
motor aan de Mars Express
dat tijdens een vijÍ minuten
durende brandiijd, de baan om
de planeet op 190.000 kilome-
ter veranderde in 40.000 x 250
kilometer. Nog twee maal wer-
den er wijzigingen in de om-
loopbaan aangebracht: in de
nacht van 6 op 7 januari en in
de nacht van 10 op 11 janua.ri.

De geplande baan van 11.000
x 300 was bereikt. Vanaf deze
hoogte kan de orbiter aan zijn
gedetailleerde studies van het,
oppervlak, ondergrondse struc-l
turen en de atmosÍee!' begin-
nen. Je zou kunnen zeggen
van het gebied tussen de bo-
venste lagen van de atmosfeer
tot enkele kilometers onder het
oppervlak op zoek naar ijs oÍ
water. En wanneer die lnstru-
menten voor de volle 100% het
werk doen, dan zullen weten-
schappers heel veel te weten
komen van deze geheimzinni-
ge planeet. VanaÍ half januari

kunnen we de eersté 3D oPrra-

mes al verwachten. Laten we

vooral goed voor ogen houden
dat instrumenten aan boord

van de Mars ExPress de inte-
ressantste Íoto's en gegevens
gaan leveren.
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Commrrnicatións first óÍei ilIài§

A pioneering demonstration of communications

between NASA's Mars Exploration RoverSpirit

and the European Space Agency (ESA) Mars

Express orbiter in early February was

successful. While Mars Express was flying

oyer the area Spirit was examining, the orbiter

trànsferred commands from Earth to the rover

and rehyed data from the robotic explorer back

to È",tfi.
"This is the first time we have had an in-

orbit comqunication between ESA and NASA

spacecraft, and also the first working

international communications network around

another planet," said Rudolf Schmidt, ESA's

project manager Íor Mars Express.

These two significant 'firsts' took place on 6

February as part of ESA and NASA's

continuing effcrts to cooperate in space and to

enable plans to use joint communications

assets to support future missions to the

surface of Mars.

The commands for the rover were

transferred from Spirit's operations team at

JPL to ESA's European Space Operations

Centre in Darmstadt, Germany, where they

were translated into commands for Mars

Columbia memorial on Mars
ïhe area of flatland in the Gusev crater in

which NASA's Mars Exploration Rover 1, Spiril

landed on 4 January, has been named the

Columbia Memorial Station in memory of the

seven crew of STS-1 07 who perished during

re-entry on I February 2003.

This ablique víew of the ancient impact
crater Gusev ras Ía,ken by the *ars
Express HRSC instrument in calour and

3D ftom orbil 21 on 16 January ZdN. This
crater widt a diameter of 16A km probably

hosted a lake, as inferred from the
existence ofan inflawing channel called
Ma'adim Yallis. The §ars rover Spirit
landed almasl exactly in the middle of the
shown image, at frrc geo,graphíc

coordinates 7 1.571 8"" S and I 75.1785*E.
ESADLTFU Beríin (G. Neukum)

Express.

The translated commands were transmitted

to Mars Express, which used them to

successfully command Spirit. Spirit used its

ultra-high Írequency antenna to transmit

telemetry information to Mars Express.

The oöiter relayed the data back to JPL,

via the European Space Operations Centre.

"The communication sessions between Mars

Express and Spirit were pristine. Not a single

bit of data was missing or added, and there

were no duplications," said JPL's Richard

Horttor, project manager for NASA's role in

Mars Express.

Bea§lé
investigafio 315
An official investigation by thé British

Government and the European SpaceÀge.ncy

has been launched into the loss of the UK's

Beagle 2 lander on Christmas Day 2003.

It had been assumed that Beagle landed, so

a series of attempts by Mars orbiters to detect

signals was launched with no success'

Professor Colin Pillinger, the Open

University's Beagle 2 creator, hopes that

images taken by the orbiters may be able to

spot Beagle 2 on the suíace, or any of its

artefacts, such as its parachute or landing

bags.

The investigation will look atthe

development, integration and testing of the

craft, the project's funding levels, resources

and manaqement.
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De Amerikaanse President
George Bush heeft gisteren
in een toespraak zijn Pfan-
nel voor de ruimtevaart toe'
selicht Bush wil tègen 2015
ópnieuw Amerikanen oP de
rr|2aÍt, waar een Permarcn-
E basis moet komen.

Yolgeud doel: mensetr naar
Mars brengen. Orn de Ameri-
kaanse kiezer niette veronm§-
ten, deukt president Bush daar
de komende vijf jaar ma;rr een
miljard dollar extra Per jaar
rreor nodigte hebbeo.
-In de afgelopen dertig jaar
heeft geen mens nog een voet
gezetpp een andere Planeet of
Tjch verder in de rfuimte' ge-

v,aagd dat 621 kilometer, zowat
de afsand tussen Washington
D.C. eu Boston. Het is tiid voor
Àmerika om de vo§ende staP te
nemen", zei Bush.
De spaceshuttle wordt binnen
zesjaar uit de lucht gehaald en
de Verenigde Staten trekken
zich tegen 2010 teruguit het in-
ternationale ruimtestation
(ISS). Dat levert jaarlijks zo'n
vijf miljard dollar oP. De NASA
heeft nu een budget van zo'n
vijftien miljard per jaar. Het
wijgekomen en extra geld moet
de I{ASA investeren in het op-
zetten van pePerdure langeter-
mijnprojecten Projecten als de
temande Marslanding. Na de

er vermoedelijk water. Daar
kan onder meer zuurstof aan
worden onffrokkel.
Na de aankondigrng van presi-
dent Bush, hebben Rusland en
China gisteren eveneens laten
weten dergeliike amtritieuze
ruimteplanne n te overwegen.
-Voor het eind van het jaarwil-
lea we eeu federaal ruimte'
vaartprogmmma tot 2015 ont-
wikkelen en het is mogelijk dat
dergelijke projecten daarin
saaa', zei Nicolaia Moisejev, de
vicedirecteur van de Russische
Rosaviakosmos ruimtevaartor-
ganisatie, tegen persbureau
Itar-Tass.

In Peking maalcte de Chinese
Ruimtewetenschap en Techno-
logie Onderneming bekend dat
het ditjaar tien satellieten gaat
lanceren. Verder worden voot-
bereidingen getroffen voor een
tweede bemande ruimtevlucht.
In 2010 willen de Chinezen een
onbemandvoertuig op de maan
Iaten landen.

Bush: e-itra§Ctd
voor reis naar Mars

Effi
prograln-ma. De D€reKemng van
de kosten daarvoor laat Bush
aan zijn opvolgers over.
De Democratische senator en
voormalige Shuttleastronaut
BiIl Nelson, betradjfelde of het
sxtra Íniljard per jaar voldoen-
de is. -Daarmee geraak je niet
op de maan t egea2}74" , zei Nel-
son. Maandag bleek uit een opi-
niepeiling dat iets meer dan de
helft van de Amerikaanse be-
volking het geld liever naar on-
derwijs en gezondheidszorg
ziet gaan.

Veel Y/etenschaPPers vinden
dat er beter in het gebruik val
robots in de nrimte kan getnves-
teerd worden dan in astronau-
tea. Bush was het daar niet mee
eens. -De menseliike drang
naafkènnis kan zelfs niet door
de meest levendige foto's of de
nauwkeurigste berekeningen
bewedigd worden. We moeten
zelf kunnen onderzoeken en
voelea', aldus de president.

Bush' rrader had tijdens zijn pre
sidentschap ook al een plan om
Amerikanen op Mars te zetten.
Het Congres zag daarweinig in,
vooral vanwege de astronomi-
sche kosten: aan het plan van
George Bush sr. hing een prijs-
kaartje rran 400 tot 5O0 miljard
dollar. De plannen van Bush jr.
zijn ambitieuzer. In'het plan
Van zijn vader was geen sprake
van een peunanente basis op de
maan.
In 2008 sturen de Amerikanen
robots naar de maan, onder

tb3§6 \

meer om voorraden aan te leg-
gen voor de astronauten die er-
gens tusseD 2015 en 2O2O vol-
gen om de basis aen te leggen.
Een lanrling op Mars volgt op
zijn-vroegsr tien jaar later. Om
oprueulr naar de maen te
rliegen moet de NASÀ een
nieuw ruimtewaarnrig bouwen.
De basis op de maan is bedoeld
als springplank voor verd.ere
v-erkenning van de ruimte. Op
de maan is helium-3 aanwezis--
datintleoriegebruikrkan*oïl I t i c ]t
den als raketbrandstof. Ook is- -- , J ? I

<3 ölB -

door Bush becijferde vijf jaar
ikom(het duupste deel vaqhet
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Bericht uif d* rrimtE.
Nummer 48 - 15 februari 2001

Mensen in de ruimte.
A:EherbeCiarza k Eiqr*É jar *erd k Intx-arii*@ ilmi é l{ffin }vtíc&ref FeIe
en deRus AleksmdrKaleÍi die samaEryeditie-E t-omrelr. Het n:imtesehip Sopz TMÀ-3 vas g*appeld nn &,
Pirs mo&rle- en de rrachc4,sle Progless M4 zrtvast aan de achterste krypetpooÍ r'an & Zvezfu woonffirle-
Ia de *rge x'eet raa jmrai bt€* dat de trrht&r:k i* het statioll geteideli3ik daalde- Nzt duid& daf er erpns in bet

cqlttri ern klein 1*. mnezig \yàs. Op I I jauari werd het lek eindelijk gelakaliseerd in eeu slmg rertonden met

het grote tenster in htÍ Desiny laboratorium. De slang rn'ordt g$ruikt om & lrch te reutileren trssetr &
rtrschilleu& gk*rhde* nzaruit he{ 1.r.Ests is cg,g&ruxà cn za coadensalie te roertomea Fmle slaag& sil hÉr

ldi te dichter- waaarl het gatim weer @ de rcnnale lrrhukuk N.erd gebrdt De ProgÍess M{8 m&ryeHe q
23 iamtri om 08:36 ur- Txee ornlopen lrer odstak e Pro8fess M-48 hffi mdor€n en r-ertrmdde korte t{d l*er
is de atmodeer borea de Crrote &ram- Dags dmrna xerd de Pro-eress Mf-ll -setaoffiÍd m op 31 jmrai am
l3:I5 rsr keppet& &ze a*n & acÉterge koppelpoort rm de Ztezda modrÍe- De Progress Mt-lt braclrt nieuwe
l-oorr&mrHmimegion, tsree nieure Russisch Gan-M nrimtryakker- Íedez-\us appaatu:rvoor de in
zSÍJ-i te l*nce.rea errryqe bevoorr& §ï!-- Afil boerd betad zich o* het erpeimemenpa*ke.: die de

Nederlader Adre Kuipas zal gae S€bruilen in het k&r r-an de DEL-TÀ-rrissÈ fr. ryí Op 11 jaauari
presenerOe de Amerikaase peside* Cmrge W. Bush de toetsmqvisie l-oor het Arerikaanse bemmde
ruÉ*EgograÍÍrÍ$e" Hoe*.el het phn EEer eatr duidellt dml a*n de NÀSA acth'iteita kan geven. ii§ k aan

& firrrrÈte cdrrskimiag te mq*krr€rr. ffi .ijÍ s sck gsen &§aÍkre r+rtr rasigeíeld E'aargp de dselseeltingen
rcrrrali.lilr zou mo€en zip- Sommige mali$en slrggsreÍen dan ook dd deze toekomstt-i§e eerder gezia moa
nrrdet inht kaderrzc de r.erkie.zingsstrill rza & rCI§e* Amerikrc pÍsideÉ late.r dit jaar- Hiermfu e*kele
dgails ra het gspeseilteeÍde plaa (lm J- McDowetr$:

o Onbemrrxís maansondes en l*rxlers 1-u1269*.
r Een nieur-te ontxjkkelen Crer Eptoraticn Yehicle {CE1I, zal o&maxt gete§ gass rror&nramf 2SCE.

De cnt*'ikkelicg rzn de CEV Eed ;rrmiddels b*ffid aIs Prs,)cÍ Camdlatkm-
o De assemblage ran H ioternatioilale ruimtes*ion ISS sore afgrmd in 2010-

c Ye.rv-olge,*s zal è space *urle in ?Sl0 uit de acfiere diiens gmona r*r&n-
r De CEY al tzrllelf 2&Í4 bemade rÍrchten naar het §S ena uih-aren In de vier jair tusseí het uit de

vaaÍt reB van de shrffle ea de ingebruiknare ra CEV- allea bemmníngen yan en naar het ISS
gsÍatrryoÍ€Íd wsrder &cr mid&ts va* niet-ÀmÍikaanse ruimesc*epen zoals de Rusische SoFtz-

r CEY zal bema*de r*axnmissies gmn 6i&'ccasa €rgffi tcssm 2St5 ea 828.
e Er is geen Amerikaans hldgctloouisvoor het ISS pograrnrne m 2O16-

e Be*r:de missies rur lt4ars * terfu *adat de tenrgteer tar re car de manrr r.'..r*s7gniijlÍ is-

r ldemationale ptieiptie is gierens {doch niet aadr*etijt}.
o Het budget van NASA (raaÍtiJts 15 mi§ard ddk) wor& r'erhoogd met I miljard dolh per kalenderjaar.

De rest lam het benodigde geld al ve,rl«egea moetetr scr&a fur het o-a- rroeglijdig Hidiga rzn de

shxtle eE ISS prcgrfftrmàrs

Q 16 jaouaÍi maakte NASA b*ed dat de vier& en vijfde seryicevlucl$ van de shuttle uaar de Hutrble
nriutetelescoop gea*nuleerd =ija Ee r&hisvccrisdat mHorgetukmetSe C**snbia alie *ut*s'luchten *aar
het I§S z*llen gaa4 zodat de bemming een reilig heenkomes krrrmen zoeke* mocht de shuttle niet in *zat Àjn
terug tE keren naar de aarde. Mstr r'errrcht dat de ruidetelescoop nog drie tot vier jw zal kumeil btijven
ftmctioffiea Omstreks ?GIi zat de Hubbie eeÍr *§gffir*rsleerde temgkeer i* de aardse da*$aing makea en
grote*desls cÉraade:r.
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Giant Leap
Chinese want new heavy{ift Long March to fly
in time for the Beijing Summer Olympics
ilICHAEL À TAVERNA/BREI,ïEH, 6ERË{A§Y

hina is on track to loft by 2008
the first model of its next-gen-
eration launcher family-prob-
ably a heary-liftversion capable
of carrying an orbital iabora-

tory-officials said at the International
Astronautical Federation Congress here
last week, as they fleshed out details of
the new line.

IHE CHINESE have been working on
the KT rocket family, which will be able
to launch payloads of 25 metric tons
into low-Earth orbit (LEO) and 1{ met-
ric tons into geostationary
transfer orbit (GTO), since
the beginnin,e of the decade.
It is aimed at replacing the
country's present fleet of
light and medium-lift boost-
ers, whose upper GTO lim-
it is 5.2 metric tons. and cre-
ating a hean-lilt capability
comparable to the Delta I!
Atlas V and -{riane 5 and,
most recentll-- Japan's en-
hanced H-IL{ (,{IIASI Sept. 29, p. 22;
Nov. 12. 1001. p. 5+).

The KT line is also intended to boost
fl exibility-through a modular design
based on three standard sizes similar to
those employed for the U.S. EELV pro-
gram-and improve reliability, while re-
ducing fuel-related hazards and cutting
costs.

Tàngming Cheng, of the Beijing In-
stitute of Aeronautical Systems Engi-
neering, said the next-generation launch-
er famiiy is expected to improve rocket
reliability to 0.98 for unmanned missions
and 0.99 for manned flights, compared
with 0.91 for the existing model line. En-
gineers also forecast a20-30% decrease
in payload injection cost per kilogram,
and a launch preparation time of less
than L5 working days.

Officials declined to discuss the cost
of the ambitious program, but ac-
knowledged that a Chinese plan to or-
bit a zs-metric-ton space laboratory is
a major driver, as are other planned
projects such as the fledgling lunar pro-
gram and the country's recent entry into
the World Tiade Organization (AW&ST
Aug25,p. 30). They admitted the 2008
target date for the first flight is geared

to the Summer Ollmpic Games in Bei-
jirg. ri-hich u'ould offer a high-profile
opportunin to showcase the nation's
neu'capabiliq..

-\ccordins to Wang Jianjie. assistant
director for launch vehicles at China
Aerospace Science and Technology
Corp.. x-hich is responsible for devel-
opilu the new launcher line, the two
all-nes'pou'erplants to be used for main
and booster stages have begun firing
tests and are expected to be ready by
late 2005 or early 2006. These are a120-

The upper stage. nhen used- q'ill fea-
ture 8-metric-ton-thrust-c1ass L}Ir{LOX
engines basically identical to the YF-75
engine used on the third stage of the
LM-3B. The differences, Wang indicat-
ed, are mainly related to process changes
introduced to increase reliability.

In contrast to the approach in West-
ern countries, which focused initially
on mediumJift versions, the first mem-
ber of the new launcher family is ex-
pected to be the basic heavy-lift ver-
sion, which will have a total mass of 175
metric tons and a 14-ton GTO rating.
This two-stage rocket will utilize mod-
ules measuring 5 meters (16.5 ft.) in di-
ameter for the main and upper stases
and have 3.35-meter and 2.25-meter
strap-on moduies for the booster stage.
It will car4' ts'o -§0-ton LH LOI mail
stage en_uines. sir LOXKO boosters in
four pods and nr-o S-ton LHLOX up-
per stage engines.

^ Paradorically. he indicat-
i ed- the second model to en-

Ier :enice *ill probablv be
the s-malle st-a sin gle -stage
lisht launcher using a l.l5-
meter-dia. module and one
LO\ KO engine thar is to
fly ir 2008-09. The light
Iauncher line nill also in-
clude a two-stage version
with a total mass of 69 met-
ric tons, capable of lofti-ne a

New heavy- and mediurt{ft long llaró 1.-<-ton payload into LEO. The expla-
models also will be availabh kr smaller ver- nation Íor this strategy is doubtless the
sions put together by modifying the nurÉer relatilely rveak competitiveness of the
or module size of boosters or by eliminahg low end of the Chinese rocket family,
the upper íage. nhich is dominated by older models. An-

other new light launcher is being devel-
metric-ton-class liquid hydrouen kero- oped by rival China Aerospace Science
sene (LOXA(O) engine and a 50-met- and Industrial Co.
ric-ton-class liquid hydrogen liquid HEDIUM-IIFI versions, weighing 147
oxygen (LHILOX) engi-ne, designed to metric tons and designed for a GTO ca-
replace nitrogen tetroxideAlMDH that pability of up to 6 tons, will be intro-
power the bulk of existing Chinese duced only when existing models. in-
rockets. cluding the LM-3 series, no longer meet

The LOX,IKO powerplant. based on market or government requirements. By
research done in cooperation with Russ- way of indication, Wang said, there are
ian engine design bureaus, has a vacu- currently no plans to move manned mis-
um thrust rating of 1,340 kN. (301,232 sions from the present Shenzhou launch
1b.) and a specific impulse of 335 sec., vehicle, the LM-2E
and can swing in one direction. The The three-stage basic medium-lift
LH/LOX engine, which derives from model will comprise 3.35-meter-dia.
Chinese experience with cryogenic tech- main and second stages, a 3-meter-dia.
nology introduced in the third stage of third stage and 2.25-meter strap-ons.
the LM-3 series, generates 700 kN. of The core stages will carry two LOXï(O
thrust with a specific impulse of 432 sec. engines and each strap-on, one po\\,er-
and swings in two directions. The for- plant of the same type. As with the
mer is pressurized using turbopumps; heavy-lift version, the medium-lift mod-
the latter, via helium. Both engines are el will be made available in smaller vari-
builtbyChina'sAcademyof Aerospace ants down to 1.5 tons (to GTO) by di-
Liquid Propulsion Technology, using minishing the number of strap-ons and
onh indigenous component». Wang said. drqpping the upper stage. a

à&§,1 §;i
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GROTE STAPPEN
VOOR CHINA.

De KT lijn komt er ook om het allemaal wat
gemakkelijkerte maken. Zo konrt ereen basis
idee waarmee vemchillende versies gemaakt-

\-

L

L

Alsallesmeezitdanlanffikunnenworden.Vergelijkhetmaarmethet
- ï 2OO8 zijn nieuw modet uit zijn "rria ramíÉ;. Ameril<aanse EELV. Atlas 5 en Delta 4 hebben, --

i De heàvy-lift vercie die onder àno"r" èun ooklerschillende configuraties.De streefdatum

i ruimtestaÍon in een baan om oe aaàe ka;f -Y9_olde eercte zogenaamde "maiden flight" is

i Ot"ng"n valt onder de Long Uarcfr r"rirttt. óiti :lg"Lt in 2008' Deze moet samenvallen met

1 - ""r0" oàieno gemaakt td"* het, g:,-olympische spelen in Beijng in dat jaar.

I int"àationàte AstuonarÍicat ' Fàerationl Zo'n.evenement als de spelen is natuurlijk een

ö;ËË; ii'0" 
""rs" 

vyeek van ,H;b"; 
-' -" - goede showcase voor het pmiect.

De Chinezen zin druk «loende met hetr

I ontwikk;ÈÀ van z,jn rakenen àÈ d;l yilg" Jianjie, assistent directeur van het
l; mogelijkheid hebben om.rraclrten-in "", ragàl 9:9IJ China Aerospace Science and

I oaaïóm àà aanoe te brengen. oe oeooering"is] Technology' onder andere verantwoordellik

l_ _- ààt rn zàXer 30 ton aankun*-. Voorï" voordeontwikkelingvandenier.nueraketgaf-:::ï,',1.
I ;;;"tiionaire baan is het t4 t;. À-;";; aan dar ze op het Íxmenr ook nieuwe, 

I

I ;rt*iki;tinó Naar is, dan ,*r"rurrn- 
=ui d; |aca]iteiten 

aan het botmen ziin. Deze zijn voor i

i rrriOitu ,róöt van raketen. Deze ifuàaamOei !:--L"tt"n met o'a' de mdoren die op de

i meOiimJifr raketten hebben nu *r"à*.,it"nl- ptanning staan voor 2fi)5/2006. De tests
, ,an íz ton. En dat is toch een stui.i;6gril oe3ta11 uit verschillende soorten motoren die

veseii.lken met de Dgna 4, Aflas v, ce Arianë g:lt]§ Y1!:l-:-1 de dirrersiteit.va,! ,h{- - -
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REPORT : CHINA TORECRUTT \ryOMEN TON SPÀCS.

BEITING - Chirasrill recruitsomen ashonarÍsforfirture nmed space misions as arcsuft olpres§urE&om à leadm§
rv'omen's oryanizalion ïhe oÍ{iciat Xnhu News Àgenry repoÍtd Sunday- A propsal by Gu Xiulian" prsi&nt of the
Àll{hina'ïYomeats Fedeation, to allow §'omen to fl_v on qpare missians k b€en apprer,'ed by the cenïral governrnent,
Xinhua reparted Lag Oct&er, China larmched its fiÍS manrcd space mission- A$rfiraut Yaag Lirvei became an
instrd nrtiawl hero upon retrrning from his 21 hors ir oöit aboard the Shenz-hou 5-China's space craft designers will
liate to uake minorchanges tofuture qre ship to mmmodate BsrneÍq Ée report said, quoting an rmrrmed afficial
sitl the Bei§ing**sed Space Medical en$rering Irstitutq rvhich is rmponslUte for training asfonauts" No further
details rvere p,rovided The rqort said hmdreds of Chire women pilots have joid the cou&r/s civil aviation and
air force since lgSi.Xiahua has rtported thal 14 asfÍonauts are being traind for the nfflion's rexl mission, which could
hryen as an{y as the first half of next y-ear- The United Stdes arrÍ Russia are the on}.v other cormtries that have sent
nrenned spacecraft lrlito atbit. Chim apears to be stepping up the pace and profile of its ryce missions. The
pveÍ'rnent said is Jaxmry it hoped to smd l0 satellites iats oóiÍ tfuis rear
ryàce §alio* is alsa d*rmed.

Warum Chinas IWàu
gar nicht so gïoíl wi,

\:cht ne::: lange, Das 6300 Krio-
It--.- =e:er lanqe Boltu-àrk ser vom ett àu,
I ë S ) J t1 gar rrcrt íu se:en. beschrlerr sich cier?:i\-\G. Pekings e_r.ster bemanr:-re:' Í'ots"b:eo:Èele \\'arq Xiane Er

3a-::::l''rg hat 
^fur^ _C_hlna verspàtete stellte r]à1.eri cer ea'rlamànistage

l:-:e:. Kaum fiinf Monate, nachdem den -htraq. alle Sc:;,cucher fU de
-{=::.:.:-:'. Yang Lirvei im Oktober Ce sech*.:e Klsse ..si-eLlsiens zu :::-
Erde :::: seinem Raumschlff (Shenz- dern, Diese u..;rien rranrheltsrii&rS
hou \ i ':::kreiste. muss das Reich der behaupten, dass Àstronauten ..retï
Mitte .:::-e Geschichte umschreiben, blo8em Auge zrrei Bauwerke a'.u un-
Zur::::.s: ciie von der ,,Gro8en Mau- serer Erde èrkenaen. dre lleerCàmme
er". i'= s-. E:oi ist. dass aile sie auch Hollands und Chinas Gro8e -1,Iauer',.
r-c:: i-e.::an: a,ls bewrrndern könne, \\'ang Xiang ruft Yang Lirrei ais sei-
Da: i-err-niel 'cisher die Lesefibeln nen Kronzeugen a:rl. 1.1 mal habe der
a:: ,ien G:*:.:.::'.:-ien. - \ationalheld die r:ie um:r::ce: ,_rnd

SPACE.COM : 22 IvLAART 200-1.

REPORT : CHINA TOTAL]NCH NIOON ROVER IN 2012. ts.tt6,
BEIJD{G - Chixa plans to larmch its hrst moon rover in 2012 z» part of its anbitious space exploralion prograrn, state media
reported- The vehicle's main purpose would be to provide inÍbrmation on uttere to set up a base on the moon, the Beijing
Youth Daiir ne$'spapff said Sunday, citing Oul,ang Ziyran- lead xientist of the corurtrv's lturar probe program. The rover
would cam a camÈÍ4 a telescope and seismological gear to registcr quake activ§ on the moort, the report said. The rover is
part oithe three-phase hurar probe program, also ca1led "Chang'e," atler a t'airv ir Chrnese lblklore rvho flies to the moon.

The firsr phase is under uav. wrth Chinese scientists buiiding a t\\'o-ton lunar probe that is to be launched by 2007 and or'oit

the moot lbr at least 12 months, state mqlia has reported It urll take threedimeruional lslpf inuges, measure the dens§ of
the moon's soil and e>plore its environmeat- The oll-rcial Xinhua News Agency put the price tag of the first phase at 1.4

biilion luan (US$170 mrlhon). The satel-lite iarmch is to ire follo*ed bv a moon lancirng bv an rmmanned veiricle bv 2010 aad

soil sample collection br 2020. Xbhua said. Chha's top space ot'ï-rcia1 has also said the corurtrry wants to land a human on the

moot that salne year. Since the success of its landmark manned qpace launch last October- China has raised the prohle ol its
ol1ce-seffet. militarl -lixked space program and regulariy releases rnformation ai:out pia:x lor fruther erpioration. it is now
the thir<i countrr in the u'orid to successfully accompiish manned spaceflighi.

wldlp dereloping its fi{s hmar profue. A

{83)l2l

Ausschau gehalten. ..Unsere Erde ist
s-irklich wunderschön. Aber ich habe
keine Mauer auf ihr gesehen". habe er
schlieBlich bekennen mussen,

Chinas erster Tarl<onau: konnte
auch nichts sehen. Die zehr Meter
breite, weitgehend niu. als Ruine er-
naltene GroBe llauer lasse srch aus
maxrmal bis 36 Krlometer Distanz ge-
rade nocl e:kennen. musste sich àer
Àbgeot&nete beleiuen lassen. Aus 300
bis i00 Kilonerern Höhe. in der As-
tronaJier gemeiahin verkehren,
könn:e" Baurrerke nur a,,tffal1er.
t'en:r s:e:-:ie:iens J0tl l,l::=: ::=:.
unri ebe:-.o ^a:i -;-àren. Dle S::;-a:-
tel leai.*.- .-.:-pll ,rrj ^:- l-+!o
eine ,:à l: -i ...;;;;;";';"-
sonsten na,::-:-:sei: Patia.nent, Sie
versprac]tel = a''en \euauflagen die
Geschrchte s::'etchen zu lassen.

Fur Chlna hei8t es. stiickweise Ab-
sch-ed neitmen von einer hribschen
LeEe:rCe, i909 hatte es in den USA
soEa: noch geheiBen, die Nlauei.sei
ror liond aus zu sehen. Tatsàchlrch
ka:::: ::ral dort. zwar Grundstiicke
ka'a:en. aber nicht ein einziges Men-
schenlrand erschaffenes Werk auf der
Erde erkemen

r\
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CHINA PREPARES FOR SECOI§D PILOTED SPACE IVIISSION.

Chrna is moving forward on readyrng its second piloted space mission, tageted for liftoff in June or July of 2005. fhe Long
Mmch 2F booster that is to loft the Sherzhou 6 spaceship is now being buí! and is slated to rmdergo extensive resting early nexi
Iear. China's Xinhuanet netvs sen'ice repoÍÈl earlier this week tlrat Shenzhou 6 is likelv to be hear.ier than &e cralt used last
October to place TaikonarÉ Yang Litrei intcr Earth orbit He circled the globe 14 times in tite 21 hourlong nrission- yang's
ilight cahpnting China into an eiite -roup ol rations capable al iadependert huruar spaceilight: Russia orbited its fir'st
co§monaut iÍ 19ó1, tirllowed by the Llnitat §41ë in 1vó2. Xinhuanet quoled Wang Yongzhi- noted as the chieidesigrier af
China's marmed space prograÍÍ, as salilg that lhe Strerhou 6 nould take two people into ryace f-or a ilight lastrng five to seven
dal s Now being kained in China is a cadre ol 1-t space pilos- Èom r{rich two will be picked tbr that natíon's second piloted
missiru. Àccording to Xinhuariet, durirg the mison the tre* ujll floai into the ryaceship's fortard orbital m«ide to càaduct
e\pennrefis. Chinese space authorities bar e regea.iallr' statal that early shakeout ilights ol ShCIrznou r ehir.les tvill lead to space
docl-ing of harduare, as rvell as establislring a permatreilt laboraton in Earth orbil Meanutrile- a-s China moves forward oir ils
ile\1 human spacellighq the Shenàou 5 orbiral module cotrIimres to r,r,hlrl about Earth. 1t u.as letï in space affer Taikonalt yang
rehrrnerl to Earth in his reen§ capsule, TÏre module- ourEtted lrdth its orn solar 1rcwa panels ard rocket motors, has bÈn
mrneuvered a munber of times ovs Öe laÍ sseral months The orbiting capsule, stuffed rith science gear and other eguipmenl
ha-.i completed its rvork after 152 davs- according to China Central Teie\rision this p.ek. Phillip Clarti- a tsritish-basett r$iutrs
rn SovietlRusian and China space Fo\\'ess. said the Shenzhou 5's module u,ill rs=rter to Eailh in some ?5 da1.s, give o. tuke u
n'eli or so. Clark said he u'as initiallv surgised at the loag 

-sap 
bet!,!.een $re first ad second piloted space jaunts. ,'Éil I Íhint- the

current Chinese Ífr-e-r'ear plan srmplv cal]s tbr tuo manÍred missions, and malbe the fust oae carle ealis than erpectd. The
test program had tèrn-er protrlems than expected" he totd SPACE,com. Chinese space officials have staÍol tlat there will be no
docking kials on nerl r'ear's tÏght. But Ctak smses that the Shenzhou 6 orbital module - left ír space - could be used for a latch
up using a Shozhou 7 rchicle that could be lauached late next -r-ear. "Sherzhou 7 could even see the tirst Lthinese space w.alk, as
u'ell as Lreiag theiÍ lrst tàree manned flighl' Clak said Ofl the other hand he added the Chrnese har.e split the l4-man team
torv in training to *r'ea tearns of §vo raen each. So perhaps they are planning t\r'o-man missioas tbr the foreseeable future, he
specuiated. Looking deepe'into the fuiurg Ctark said that China's ne*'genoation iaunch vehicle under developnent aplxars
*ell-suited for hurling Taikonauts out of EaÍh oóit That planned booster could launch a complde three-man Shenzhou .*R ort
an around-the-Moon and Earth-retum trajer:ton, "if the Chinese §'ant to do this." Clark said Í O ) .Lrarf,sat.' jï3 .1;ï

sPAaE.CoIví:26 RT2oo+.

CHII{A MovES uP lvloo\ 0RBITER LALNCH DArE. ffiI=l
SHANGHAI - China has rnol'ed up the larmch of a moonróiting sareilite by one yffii to 2006, state media said
Fiday, adding momentum to the space program Íltat got a massi\-e boost from October's successf,rl manned
flight.The lunar mission, origimllv scheduled for 2007, will place a tso-ton satellite into orbit around the moon for
at leasl a -year, the ofÍicial Xnhua lierrs Agency said Fridal. Chila's lunar exploration program has shifted into
high gear following last year's sucressf,rl launch of the Shenzhou 5 spacecraft with astronaut Yang Liwei aboard. It
made China the third country after óe Uilted States and Russia to put a man into space, providing massive prestige
to the Communist regime and the militarr-linked space program, The lunar oóiter and its 280-pound payload will
be based on China's existing Dongfanghong 3 satellite and oÍher indigenous technology, Xinhua said. A Chinese
Long March III A rocket will be used to launch ttre satellite, it said. Xnhua cited China National Space
Admini§ration Luan Enjie, the chief commander of the lunar sà1el1ite Foject, saying work had begun on ilre
satellite, its launch vehicle and support slstems. It said Luan delivered his comments Thursday at the first national
rvork meeting on the project. The lunar Fogram - named Chalg'e after a legendary Chinese goddess who flen'to
the moon - aims to eventually place m rrnrnanned vehicle on the moon by 2010. Plaff also call for a vehicle to land
by 2020 that would coliect soil samples and conduct oÍher tests, possibly in preparation for a manned moon base.
Xinhua gave the budget for the initial phase of the program as $170 million. It said the launch would take place from
&e Xichang Satellite Launch Center in the soulhrvestern province ol Sichuan. Along with the lunar mission, a
second manned space flight -- this time carrying more than one astronaut - is planned for next yeaÍ. Longer-term
plans call for a space station. The report adds to China's gowing openness about its space program, whose plans,
costs and launch dates rrere once closel-ï guarded secrets.
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CNN : 26 FEBRUARI2fi)4.

MA L F UNCTIONINCffi M SPAC EWALffiT.
CAPE CAIIAYERAL - A riskierlft*usal rywalk outside the international ryace $ation was cut short Th@mgErmrrse
of a malimction that left one of tte two cresrter wilil a wrm, damp sdt. Russim cosmmarÍ Alorader Kal€ri oade it mfety back
insfuÈ deryite thepa:oblem with his space$it KaleÍi d American astrooaat Miehael Fcte had left ille ryace sation ernsy *ïen
@- ventwed out &e first time the í1u+ld o@o$ bad ever beea unatiarded &ring a ryacewalk- It uras aecessitated by the
grmding of NASÀs SrÍde Íleet ia &e **e of,&e Columbia rcidcnt. E*erythiag \+d reIl rmtit lhee hours ido &e spaceualk,
*tea Kalai reported fh* tk inside ol-hÈ helmet m vrct- Fligbt cootrolles irndiaÍely srryected a heak&um of tk &vice that
is sposed to rqUlate temperahre *rvi remove rrrrdensatioll "Ifs strangely warÍL'Kaleri said- À few minutes lateÍ, k radioe<t
'Ifs amrfrg. I have rain inside fte hdod- I tave uder m tte visor.' Russim ryace offEcials deci6 to €rd lt€ rycewalk ealy
adadcised Kaleri aot to siert hirrclf Felecmtimed xutmg as Kaleri res'ted. TïË eimo{But sid tE cmH s udl fuo§gh tbe
vi.s, even thougb it had a wata film "Iïn not ooving too fast so I doat oyqheat " Kateri said as he ïnaíle his uay to the harch

FoIe sm joid àim ia {he air loctq ed Sey dosed Ée hdch- The crëwrrren maaaged to cmplete hlf tbeí Elut - priuilily
;ÍL<rIliÍE m*'ssimtific experima*s oÈÉsi& - befse Kaleri's mit @an malfimctio*ing. Tk ryualk was sryosd to go 5 l2
hourË it lasted tkee hours d 55 mimtes- Fole impe*ed l(aki's spaceffit mce &ey were back insi&. the marÍ was slad
to have Íhe srit off oI feel better oow. I feel *,' h safrf Tbe mer quickly diseovered &d se of,tte tsb6 fumgh s&ich wdef,
flows to cool the suit, iathe Scmaeh aea,*asbed- KaleÍi straigttd&et$e arrÍ *akbcgil flovitrg eorgL í He saidhehd
ao in.e hw fu tube becase bent- ïwo ryme Rrcim are almd fut KakÍi coulil rre if he ad FmIe have to go out
agaia ÍIorveva, no rrrfrË spaceralts are scMrbd fu öeir nisiffi- Foale's Russim sdt ïDrt€d firc. fhuryhl tàe encursioa,
flight orÉrallerc in Hsr§m *rrl Moscow yafded mall tte qdems o*,itiry ?30 miles ry ard uae pqmd after mouths ol
safe§ aralyses, to eall the veÍerm hr* in if a fire" or sosle other emergacy aose, What erdd ry

- a srímalimction - wasnd oeatya cÍtbat h *ill worrisorne, esp*ldty wift no re imi& to he{p-Nrmally, a
ttrird crewaeaber Sals inside &rriag 6 yerryalk ls oËE rle sïSe6s, xzÉch arer tlc tsio outsíè d @ them me @- re-
enter- BÍtile space statim hgsïdonly a tnoam crt:wsirc lrstspriilg to cmserve sryties uàilefu shÉle is gro.ffi- Wifr
shdeflighbot-mtil aeld ryiag" m;"ïiaIy rqf'NASA 4reed pifteeRusiatr SpaeagË$y ihsr ÍErU ndkry *e@
Íir a fuee4ersm crew in ff& to FÉÍfrm a rymalk Fs rl*, &e ksims left fun SalJAd ild Itr6r qm statire
rrrananled ering En€rlxaks- Bdre tte ïreceg'Ít EalfutrÉim, Foab d Kal€Íi took d rEís of sckatific sryles to rEÍffi
móahedb@ h-S.g odside fs me fta t*o ),€aÍs to grcge lhe effects of rye d*is ild derffiic rtrdk
The,'also p*tr dt a radidicm,aeawiry &[- Tb sprc doll - a "m*:r.oÓta" r lraditimal Rtrssim ÍÉing ddl - is eEy a
clsls-tifesize H ed ttrso mde of sft naltrial to simuhfe lnrnsn §sqre, with eobedded sÈ.rsÍs to ffirÍe mdialion
e:qlosre- §c*nti$suffito kno*'hosmn h sdrrdialim a rycdktrruie criticd iafuÍn c ITIASA sEirc to meet
PrsiderÉBr$\ gmf of s€adhg asirmarahe&to&euom*rrl mblhs. Tb spffialbs abo photograhedfuaea qàere
they head a Srage Índanic rois laS l{creober, to se if ry jmk.au*d ay,l"*%e hÍ fuy did d hare tiÍrE to nf,rce a
tluustercofltaminxirm-rr:e*qdngkitardrstemvigatimalrekssfsarsy -ïÍÍ*ÍÍElegD*beetoaived5rer-Fmle
aad Kaleri tave bm óoild rÍlp sH'€ Sdim sitrÉ Octobtr- ïky yin be repbced fu ÀprlI by- a tm.ra crm; lH ëryects to
reriormtrrrowzlls b3\?
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*vERH=ÀTil.J G SFÀCËSU|T CUTS :=ËÉORT SPÀCËWÉLK.

Russian rrission contr-oliers ended ïhursciay's spacewalk at ihe internaiional Space Siation early aftei"

Alexander Kaleri's spacesuit began io overheàt. The Russian spacesuit's subiimator malfunctioned, possibiy

^; ^ L;^i, i* ^ +,,À^ ^i^,'+ +^.^^ -.ri,cr.d\rrr r,! o ^ri,^,rr d ruuE. d,/\,ur U,,-- ,r.iii:'s,nïo Íi]Ë spauewaix. ïi-ie srDi;i-laioi is ces'gnÈc ïD rei-ilove

heat and humidity Írom the spacesuit as the cosmonar:t does his work. "l can feei i am strangeiy watm,"

Kaleritold ground- controllers afier reoorting thai drops oÍ water had Íormed in his helmet. "Please take care

ef youiseii i'igfti now." w riied Ri;ssran cor:ii-oiiei-s repiied as thel, di-teussed Yïnethër io eaiÍ cïi ihe

spacewaik. Kàleri anrl Commanrjer Friichaei -oale compieied anotri haïf ïhe iasks ihey were slippÖsed io

flnish on this spacewalk. ihe first Írom ihe international Space Siation without anyone left inside to keep an

eirÈ Èn lis s;ustems. tmong ifie iasks ien LiirdonÈ \iías iile fem*va! ci',efiec-iois inai aie tiiicei SïLjÖy aS pafi

oí ihe r-ravigaiion sysiem Íor a European car-go ship expecieci io arrive ai ihe siation in spring 2005' iir

addition, Foale and Kaleri didn't have time to àplace samples in a Russian experiment that studies residue

:i'om siaiion-iili'uster iiiings. ïn-i. cid ilori";Èvei. atiËnë io a jap*nesÈ Ëxpafimefii iilei stucies expcsui'e ol

rraieriais io spaee, and tf,ey iirstaiiecj a iorso-shaped Ëuropean experinreni ihai es'rimaies radiaiiotr

exposure to humans. Russia wanted to accomplish Éth to satisíy contracts rvith those p3nlefs ]!9 =Tf--.--.^. .-+-ri^. ...nicn aiso c;nsisïs ;i iusr inyo iïËit, plàn5 ii+J sDa;eweits Geirnàiiy ia'-tàih;a an; '"'::i:i
)yéL.r-Jtdtlul I u)cYv w

Fincke likely wiil complete ihe tasks left unflnished during Thursday's 3-hour. 55-minLrte excursion which

utrueii ai ï, r l p.llÍ. LO I

j
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SPACE STATION INSPECTIONS INADEQUATE, NASA REPORT SAYS.--- - - 
-): _,.

CAPE CANAVERAL - lnspections o{ ihe cs-s:é :j:re lnternotiono S:.::: Sioiion ore inodequote, occording to c )r.§A sofeiy-

:'eporJ'releosed Fridoy. Adding io the c.c::- :: eirernol inspec+c. :s--:rouis were lo do during o spocewolk ïi,..:rsdoy wos

crnong ihe iosks leit un{inished when c -::-^:-:ning Russion spc:es- - :;t the excursion shod. Lox inspeciions, which hove
been done remoielywíth comeros rr,c-:-e: :,-s rv ihe orbiting ioi :-: r.-ong sevei-cl deiiciencies NASA outlined in o stolion
s:Íely revierv tholwos prompted by ics..r=:-s s--rle Columbio i.sos-='. '.àSA is beefing up ihe stolion inspeclrons now ond
repo#ed "exierior horcjuvore is generc y .:-:.- ^g os expecied.^: ^. -.,gniiiconï onomolies hove yet been reveoled." The

exiernol inspectíons ore not compleie. Q::g. -.-rr.*s ciied in lhe .ec,:,-;r,ere incons;stent record-keeping ond irocking of in-

Í:;gni problems wiih siotion po*s, c c--r3 e- :,so presenÍ in 11.e s^,=e progrom beÍore the Coiumbio occident. I'JASA

ccknowledged ihe need to improve iis svs-e- i:. <eeping drowings c^: c:ci-cgrophs oí iSS components íor engineers io use in
irorbleshooiing. The stotion progrom, :as:-3 5-,ils counterpori, s 'e,,'s..,,,:rg every "woiver" or exemplion ircm ihe originol
eng;neering requirements to moke sure iiey :-e lusliÍied. Excessive ,,,'cl,'ers oÍ s,-,ch requirements wos criïrcized by Columbic
iivesligoiors. liASA is dol.,ble-checkinglhe r:"ro-:ie used lo iusliív's<s accepied be{ore Columbio wos los1. There v{ëre nc
exomples oÍ speciÍic dongers, bur N,ASA soio is i.rprovements will ;;c-s íirsï on ony issues thot could destroy the Sl00 billion
lob or horm crewmembers on boord. Meonw-i,e, l.lASA soid o ris§ scccovolk Thursdoy proved o sccled-bock, two-mon crew

could venture outside the sirrïion in on errrergency. "We {eel l;ke i: 'gos o huge success/" soid iulicherel Suffr.edíni, N,ASA's

monogeríorstoïon operotions ond integroiion. Tnes.iotion hos beer s;cÍ{ed wiih irvo, rotherthcn ihree, crewmembers since the

sh,-:iJle cccident to conserve onbocrd supplies. Aïier initiql hesíioïion, NASA wenï olong with o Russion proposol to iry ihe Íirst

1SS spocewalk without o colleogue inside io cssisi. A spr:cesuii giitch prompled U.S. osironout Michoel Foole ond Russiorr

cosmonout Alexonder Koleri to come bock inside eorly. Work lefï ,ndone will be deloyed until ot leost July. A new crew

scheduled io orrive in April will do the work during spccewolks plonned ior July ond Sepiember. Suf{redini soid engineers think c
ci-imped cooling sysiem woler line coused o b"ild-rp oí con,Jensoïion in Koleri's suit. The suit olso begon io overheal. So

Russion conïi-ollers colled the wolk o#. Foole ond Koleri {in;shed cboi.;i 75 percent o{ the plonned work. Among ihe tosks nol
compleled: relccoiion of novigcïion r-e{leciors .eedeC 1o dock new Europecn corgo ships ïhoi will begin orrving nexi yeor,

replocemento{sensorsiorneosureconiorrii'rcïiononiheslciionondtheexierno{ domogeinspeciions. 
; ,] ,:} U l:
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Li sind zwei Kometen pleichzeitisgleicl'lzeitigMai sind zwei
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mit blo8em Auge sichtbarl auf imi
Reise durch unser Sonnensvstem
kommen ,,C/20A1 e4 Neat,,' und
,,C/2002 T7 Linear" bis auÍ etn-a
40 Millionen Kilometer an die Erde
heran - weniger als ein Drittel des
Abstands der Erde zur Sonne. \i'àh-
rend im Schnitt alle zu,ei Jahre eia
Komet mrt bloBem Auge zu sehen ist,
ist der DoppeiauÍtritt-zsveier Kome-
ten extrem selten. berichtet das Har-
vard-Smithonian-Zentrum fiir Astro-
physlk in Cambridge (USA).

Rlq^^usÀ,- P.'sL'.
z-$ - o2-- Zco,à

ffi-;FGalalrie an Grenze

Wtr ,on Raum und Zeit
Bei der ErÍorschtrng der Tiefen des
\l'eltraums haben Forscher al§
Franlceich und der Schweiz einm
neuen Rekord auÍgestellt: Mit HilJe
der Europàisehen Siidsternwarte i:r
Chile entdeclÍen sie eine Galaxie in
13,23 Milliarden Lichtjahren Entfer-
nung - so nah an den Grenzen von
naum und Zeit wie noch kein anderes
zuvor gesehenes Himmelsobi ekt.

oO i f> \(..1í-qrr'rS<-La- ío<t'
o ?=§3 -?§tlq

trrTB
Rekord-Kohlenstoff-
in kosmischem Staub
US-Forscher haben in kosmischem
Staub Kohlenstoffverbindungen ent-
deckt, die dlter sind als unser Son-
nensystem. Die Zusammensetzung
der Atomkerne dieses interstellaren
Kohlenstoffs weicht deutlich von der
ab, wie sie auf der Erde oder in ande-
ren Teilen des Sonnensystems vor-
kommt. Damit sind die organischen
ferbindungen aus dem AII àIter als

f,5 Milliarden Jahre, schreibt ein
Team von der Washington-Uníversi-
tàt in St. Louis in ,,Science".
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SPACEFLIGHT NOW :01 MÀART-2004.

NE\ryFOUND GALAXY SHÀTTERS DISTANCE RECORD.

Astronomers say' they've peered deeper into the cosmos than ever before, recording light that left a galà§ w[-erhe tmrrerse was just
3 percent its current age. The discovery ÍepreseÍlts an important and challenging leap in time ard space beyond the gevious record
holder and points to more record-setters to come. The galary is 13.23 billion light-y'ears a'À.ajv, seen r,l:hen the unil'erse was 470
million years old Likuring tlre miverse to an 80-year-old human, tlre astronomers said the prer-ious record holder uould be a four-
vear-old cbild, *tile the reutound galaxy is just tq'o-and-a-half. The galary is thought to be one of the first to tbrrn- in an era w:hen

a thick "log" had @rrn to lift ard €nd the s+calld cosmic Dark Ages that ttrllou'ed on the hels of the theoretical Big Bang. It and

others found in the sa:ne str:dy witl help theoriss rellne ideas about how galaxies initially developed. The near-hlimed observation

nas made with the Eriropean Southern Obserrato'4's Very Large Telescope in Chi1e. In a sort ol Best Supporttng Actor role, an

rnten'eaing clmta olgala§es sened as a gianl natural magnirying glass, making is possible to detect the more di*ant galaxl. "This
discovery opens öe uar to future erplorations of the first stars and galaxies in the early universe," said the studr's co-leader Daniel

Schaerer &om the Genera Otnsrzton aod Uoiyusitr in Su'ikerland. Light Èom àra:*ay objects is stretched dmng its tralels
across space. The nareiengths ol r-isible light are gradually shifted Èom blue to red, to*'ard inrisible infraÍed light. Scienti*s
mea$re this sbetching uith a scale they call redshift.Prior to today's anÍouÍrceÍneÍÉ, the most distant gal,arr - presented just tw'o

weeks ago - w-as estinoated to be somewtere betrlen redshift 6.6 and 7.0 and was said to be li billion ligfit-r'ears away. It had

supplantd a redshifr 6.4 gda* tlat *'as annormcsl irr -Ianuary' 2S03. The redshift sale is tilie a logaritlmic one: The difference

between red$ift 1 anrl 2 is billions ol years, but the ditl-erence between redshift 6 and 7 is onl1' hrmdreds of millions of years. The

most distant echoes of the cosmos ccmre &cm redshift i,0OO or higher, radiatioa that's stre{càed into radio nares. The ren No. 1 sits

ai redshift 10, according to Schaers and his colleague Roser Pe1lo lram the Observatoire lvfidi-hrenees in France. Getting to
redshiJt 10 and berond many scientiss have thought, *ould tre extrernely challengiq if not impractical rmtil rerI-+eneration space

teles.'opes are burlt. One scientist involved h Ífnding the redshift 6.4 galax,v in Jamrarr'2003 said la§ mmth &at *eettrng routinely
h=rond rslshi,ti 6.5 nith crrrent telescopes sould be ren. ,1irïcult. Schaaer is more optimixic. "Though technicalh' ,lit]-icult there's

ao rÈason uttr one should not be óle to lind gala{es ber.ond redshift 7," he told SPACE.com. Here's uà'r. The neulirrmd galarr is
catalogrred a. Abell 1835 IR1916. The iutervumg eala\1 clusteÍ- *ïose graril. bffids light liom objeca belonli magniÍ-rai tle
light of the Abell 1835 IR1916 somelltrere bet*-en 2i md laXJ time. Tbere ae other. similr natual ienss tn spaceémong the

challenges asronomers face is sorting out *Írat these magrritled observatir:ns mem-After ièntinrng several obfecs &at appeaed to

be very far arar', Schaer-er md Pelio ermminÈd Fi§bie-Ught images Èom the Canada-Frmce-lfui*'aí Telescope iCFIll) md the

Hubble Space Teiescope. The gala-cies don't shon rp in those images- su€-eÈstql fuir liqht had all shifted out olthe ri§ble and iato
the infrared and helpmg the a-{ronomers pin dorrn then ralshi,rts. [n all srx pevrouslv unseen galaxies @pÈar to sit more llnn 13

billion light-vears disant Schm€r hinted that the nen'record mignt Dot hold &e top spot tor long 'Il principle me could be atrle to

lind galaxies rry to redshilï 16-18 from tlre gromd-' he said 'In practce this seems. ho*erer 1-gn' ,-lifflcuit. I strspect öat redshifts
around 11-14 could be tèasible, but very tougl-" For nou, he said, 'ue'11 stat to obserte more galaxies b:tns:n redshift 7 and 10, to

be able to stuö' their properties and to uderstand ia more detail ho*' thrs fs-m md evolye. Ét've just sttrted to see the tip of the

iceberg." MoE ol the most disLmt galaxies seer itÍë Lnosn as a quasas- a class of r-err bright and compact objecs thought to be

powered bl- supumas§ve black holes. Abelt 183-Í IRlgló is prtrbabir nol a quursir- but it is experiencing a bout ol intense sta
lirmation" the a$ronomss said Yet the overall lms oi the sÍtrs is esimaral to be 10,000 tims less than the mass of our muctl
more matuÍe Millr !lral.'- Galary. Astronomers ere not exactll sure hos' gal-aries gre* in tlre ealr' lears of the unil'erse, but

discoveries lilre this one should telp them sort it alt out. The leading theo4 holds trar black holes and $a tbrmarion go hand-in-

hand, and th:t galarl mergers plaled an especiatlf important role eal1' cxr in a rmir-erse ftat sas smaller and Èr mme i--rorvdd- The

latest discoveri supports tli. Uie-Ë*io.o moJel ài gaiarl -ero*th br. àc.ïui§ticil- the astronomers *rd I 6 3 t 5 à
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AS1RONOTES : OS NOT,'gruMER 2003.

MARSROVERSPTRTTINSTR-UMENTWORKINSFINEFO\ry.

PASADENA - A series of tests of ore of the science instruments on NASA's Mars Exploration Rorrr Spint Es
enabled and scientists to identiff how to work around an apparent problem detected in August. Tests now

indicate tlat aU of the science instruments on both Spirit and its twin, Oppornmity, are in suitable condition to
prwide firll capabilities for examining the sites on Mars where they are scheduled to 1atrd in January. Spirit's

Mössbauer spectrometer, a tool for identi$ing the types of iron-bearing minerals in rocks and sot refllrned datathat

did not fit expectations during its first in-flight checkup three months ago. A drive system tlnt r4idly vibrates a

garnma-ray source back and forth inside the instrument appeared to shcw paÍtial restriction in its motion- "The drive

system is adjustable. We can change its relocif. We can change its frequency," said Dr- Steve Sqryles of Cornell

University, Ithaca, N.Y., principal investigator for the rovers' science instruments. 'We\-e found a set of parameters

Íhat \\rill give us good Mössbauer science if the instrument behaves on Mars the wa;- it is behaving nov'." A possible

erplanation for the instrument's behavior since launch is tbat intense vibration of the spacecraft during launch sttook

something inside the spectÍometer slight§ out of position. Spirit is on course to urive at Mars' Gusev CraÍer at

11:35 p.m. EST on Jan. 3 (0435 GMT on Jan. 4). As of 8 a.m. EST (1300 GIWI) today Spirit has trareled 228.3

million miles (367.4 million kilometers) since its launch on June 10 and wilt still hate 74.3 million miles (119.6

million kilometers) ) to go before reaching lvlars. Oppornmin- has traveled 184 million miles (2!)6 million
kilometers) since its launch on Jul.v 7 and Edl still ltwe 99.2 million miles (160 million kilometers) to go to reach

\7zoöiMaÍs.
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The MafS fovef SUffaCe OpefatiOnS Stfategv flyeachMERsiteduringthe,landings.

will be coordinated in a milirary-like maÀner ,"ffi#iïà"t"ïïHï;i:1"1'*1:!
to trace the role of water at the landing sites ta.ï,.ïïÍtJi"';::i"1ïï,3Ë":§;

cRArc «)vAUrr/cApE .ANA,ERAT t,'*1;y;*f:i'.Tïr"--'ffi::ltffi:
\4'ettest places on the planet. It lrill tre

he two NASA Mars Explo- plemented in the days or weeks ahead followed on Jan.2a I the MER-B OP
ration Rovers poised to de- àuring each vehicleis expected three- portunity rover- launched July 7 and
scend on supersonic para- month lifetime. planned for a 9S-5 p-m- PST touchdosrrn

chutes like scientifically U.S. rover operations srlll be preceded on the Meridiani Plane about 6.0tffi mi.
armed commandos will bè by the »ec. í5 hnding of the British west of Spirit. Data from Global Sur-
operated by a Jet Propulsion Tieagle-2 spacecraft (iee p. 57). The veyor indicate a large gre:e q9e 9f $e
Làboratory science and en- 73-16. stationary Beagle,-unlike the mineral hematite at Meridiani- On
gineering battle staff on both rovers, has instiuments to detect the Earth, this would be an indi:atu of mm-

tactical and strategic Martian surface chemical sigrrature of biological process- bined water and geologic proce§ses.

operations. es, following inconclusive 1976 Viking From a science planning and irljtial
As befitting the Roman god of war, lander datà. Beagle will be comple- roving standpoing "the several dap from

Mars will be explored in a military-like mentary to the MERs. s'hen we first land until the rwer rolls ofl
manrner by the MER Spirit and Oppor- Wittrmobility and detailed -',{rhena" the lander is in many respects the most
tunitv rovers. They will first condïct a instrument and imaging capabilities, the critical portion of each rover's surface
stationary but highly detailed recon- U.S. rovers will focus on whether water- mission," said Steve Squyres, Athena
naissance of their landiirg zones before related geologic and climatic process- principal invesdgator from Cornell Uni-
moring out to specific sóience targets es could have made ancient Mars hab- versity. This -impact-to-egress" (ITE)
chosen by their èommanders on Eàrth itable for simple life. The MERssill trc period is a lormal mission, phase that
more than 100 million mi. away. targeted to land about 3,300 mi- to ei- could last for a little more than a week,

Once on the move, the 400-lb. rovers - depending on the pace of

H#f.ï:Xiff,ï:tl'Jf,ï;ï:f§ Both MER sites show *,Ïi;:Ï,ïïlÏïu,,o"",
times tnev w,r be tord'":,':ïl;:r"i; 

signs of past water, f#Ëài#r,',,Hi:i:i:jective, but navigate th
itwrththeirhazard-avordan;ffifl,ï:ï 

anË spirit's ëould have *ii}:.?ti".Y':i;J:ii
willshifttootherobjectivesastheir L^^^ ^ z n6n Í+ l^^^ l-1,^ MERdeputyml§slonman-
ground teams maintain a nexibre bui Deen a 5,000-ft.-deep lake H.,1*';ï9,Ïïlïïrï*,
precisely timed planning and execution mission management duties
process. That day-to-day "tactical" withJeruriferTrosper.
processrill be keyed to Martiansunrise ther side of Beagle. MER high-resolu- MER operations present human-
ànd sunset for rover solar-array potver. tion imaging anà surface spectrai data factors, as well as engineerin,s and sci-

Once commanded, the roueri oper- acquisitiàn sÍould begin as éar$ as land- ence, challenges. Large portions of the
ate autonomously. The surface opè.u- iaf day, depending upon critical seff- 25O-member ground lgams will change
tions strategy witl be goveihed by the tests aïter aéscent ana tanaing on a para- their work.rycles to correslrcnd to Mars
timing of X-6and radi,o links diróct to chute (see cover), braking r-ocketi and days (Sols), rvhich are about 40. min.
the vehicles or relayed via UHF to the airbags {AW&ST }day 26,-p. 54). longer tha;r an EaÍh dav. That will alter
Mars Odyssey anà Global Surveyor Eaitr't,850-1b. iander/rover entry their wake-up, vork-shif_t-and sleep
(MGS) spaceóraft orbiting overheàd. package will transmit X-band telemetry times. And with,n that Sol time, the
Other factors include FartÈrise and set io farin through the parachute descent. teams are also shifting to Mars local so-

over the landing site's horizon, when sig- Tèlemetr1 during the airbag rollwill be lar time (tST) hased on sunrise and sun-

nals either .un-o, cannot be receivedl possible but qu.íio.rrble until after the set at each landing site. They.will not'
While tactical opefations are under- ïour-sided piatform stops and opens howet'er, be.able to make a full circadi-

way, a formal stratègic ops team will as- with the rover fixed atop the base petal. an rhythm shift because theywill still be

sess "the big picturé" tobegin to build More detailed telemetry will be taped exposed to Earthly sunrise and sunset
sgience targàti and roving plaïx to be im- for replay by MGS, manewere{ to over- timerHupan fatigue experts from the
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RS
NASA Ames Re-
search Center and
private companies
are providing guid-
ance on how to best
adjust, however.

The shift to Sols
and more specific
LSTs will govern the
precisely timed rover
ops planninglcom-
manding that the
ground teams must
do during their work
shifts. Those factors
will be further com-
plicated when Op-
portunity lands on
the opposite side of
Mars from Spirit-
meaning each team's planning and com-
manding routines will be as much as
L2 hr. out of phase with the other's.

Spirit will land just past 2 p.m. Mars
LSI about 17.5bÍ. ahead of Pacific time
at JPL. To take maximum advantage of
remaining sunlight, Spirit and (later
MER-B) will use stored commands for
all key tasks during its first Martian Sol.
Airbag retraction and the lander petal
opening should be completed within 90-
100 min. of touchdown. Once exposed,
the rover will immediately open its solar
arrays. Ifcritical health checks are passed,
it will also deploy its Pancam (panoram-
ic camera) mast extending 5 ft. above the
Martian surface.

One group of immediate operations
important for both science and rover
navigation planning will be the start of
highly detailed 360-deg. panoramas of
the landing site from the mast. These
will be done by three systems: the twin-
lens high-resolution color stereo Pan-
cam, the two wide-angle monochromatic
Navcams (navigation cameras) and the
Mini-TES (thermal emission spectrom-
eter). Such imaging could begin about
2.5 hr. after landing.

The first panorama at each site "will
be a spectacular product," Squyres said.
The Pancams have 20120 vision and will
provide IMAX-quality imagery. The first

alternating blue, green and Camera mast on down for the day at Martian
infrared filters on the other, each 400-lb. U.S. dusk 4 hr. after touchdown.
so the fuIl color range of the rover will extend But it's more likely initial im-
landing site is captured. 5 ft. above MaÉian agerywill not reach Earth un-

The Mini-TES will also surÍace. Arm caÍry- til the first direct X-band con-
capture a 360-deg. panorama, ing instruments can tact the morning of Jan. 4 at
providing the initial miner- extend I ft. SurÍace JPL.
alogical data on the rocks and operations strategy On Sol 2, the rover is pro-
soil around the site. The will be divided into grammed to awake early,
Mini-TES is a remarkable in- tactical and strate- ready to accept its first com-
strument capable of differ- gic obiectives. mands from Earth for multi-
entiating individual rocks by ple engineering tasks, includ-
their mineralogy and therefore as rover ing the start of extensive instrument
targets. The Mini-TES imagery will be checks. The high-gain antenna also will----r
or"ïluid immediately on the Éancam im- be deployed. S 3 a c> g^ \
agery.Mini:fESalsowillbepointedup- Although the schedule can b"' - ,
ward to obtain a temperature profile of changed, Sol 3 is to be critical for rov-
the Martian atmosphere. ing operations, with the start of unfold-

The wide-angle navigation cameras ing of the rover's suspension system, legs
will provide an early panorama, too. The and wheels. Squyres calls this process
Pan and Mini:TES views, coupled with "reverse origami," after the Japanese
the Navcam panorama, will be the fun- art of folding complex geometric shapes
damental scientific and planning tools on in paper. This will be done in connec-
which surface operations will be based. tion with images sent by the rovers' two

Earth will set at the Spirit landing site forward-facing and two aflHazard Cam-
about an hour after touchdoun. Although eras. The Hazcams will be used later
a long-shot first attempt, Odyssey may to help drive the rovers, but initially they
be able to acquire UHF data from the will serve as key engineeringverification
lander at about 4:30 p.m. LST and re- tools.
transmit it to Earth as early as about 2 One major event will be command-
a.m. Iocal time Jan. 4 atJPL. ing the lift mechanism on the base petal

If the project is luc§, this could pro- to elevate the lander about 10 in. at its
vide the first detailed information of center. This must occur for deployment
rover sta[us before it automatically shuts of the rover's suspension system and the
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extension and rotation of Spirit's two
front wheels.

Sol 4 is tentatively planned to be a
heavyimagery dovnlink day, with images
taken and transmitted interleaved be-
tween higher priority engineering data.

The panoramas will be done in eight
45-deg. segments to facilitate this in-
terleaving for downlink, Squyres said.
On Sols 5 and 6, the rear wheels are to
be extended aft and into place. And ten-
tatively about Sol 7, the umbilical be-
tween the base petal and lander is to be
cut, followed by about a 4-in. "baby step"
drive atop the base petal-the first rover
motion, Adler said.

This would veri$r command and drive
system health, and possibly also be used
to reorient the Íover slightly for the best
drive-off angle, be it forward or reverse
or angled slightly to one side depending
upon what the imagery shows.

Normally, on about Sol 8, Spiritwould
be commanded to drive,about 10 ft. off
the lander petal, finally completing its
"landing" on Mars and finishing the ITE
phase. Its first drive will be targeted to
the "safest patch of dirt we can find,"
Squyres said.

First checks of the 3-ft. Instrument
Deployment Device (IDD) arm me-
chanics, its joints and motors, will be
critical at this juncture, because aÍn mo-
tions cannot be tested while the roverjs
onthelanderpetal. 9:3 2 lè)

lmmediately after checkout, the aró
will be lowered to the ground to acquire

initial spectroscopy of the Martian soil.
This will be a baseline reading at the
landing site using the arm's Alpha Par-
ticle X-ray Spectrometer (APXS) to de-
termine the soil's elemental chemistry,
and its Mossbauer Spectrometer (MB)
to assess mineralogy.

The microscopic imager-another
rover camera, but in effect a micro-
scope-will also be used to observe soil
structure. All threewill play a much big-
ger role later inspecting specific rocks
selected via Pancam and Mini:TES im-
aging. The same process will be rcpeaÍ-
ed with the Opportunity rover.

Each rover will transmit data direct-
ly to Earth by X-band two or thÍee times
a day for 1.-2 hr. at a time. The fre-
quency, however, may be somewhat
higher early in each mission, Adler said.
Engineers want to conserye electrical
power and also avoid overheating the
rover, which the X-band system can do.

Most commands to the rovers will be
sent direct from Earth via X-band while
rover downlinks will be about evenly
split between direct and the UHF or-
biter relays. MGS will pass over each
landing site at about 1:30 LST every
morning and evening, and Odyssey at
about 4:30 twice daily.

Being solar powered, the rover will
'lrake up" about 8:30 a.m. I§T for com-
mands and operation, take a short sies-
ta around noon to cool down, andwake
up again to continue operations until
about 3 p.m. n with its batteries

charged to keep warm overnight, the
roverwill be shut down for the evening.
The APXS and MB instruments, how-
ever, have small processors that allow
them to maintain long data takes on
rocks or soil at night.

"§pically we will tell the rover what
to do in the morning, see how it does in
the afternoon, then having received that
data, decide what to have it do the next
day." Adler said.

The tactical sÍategy on the surface
will be carried out with an organized and
precisely timed series of daily planning
sessions.

There are four tactically oriented Sci-
ence Theme Groups (STGs) assigned
to geology, mineralogy/geochemistry,
roclísoil properties and atmospheric sci-
ence. A fifth STG has the "sÍrategic"
mission for big-picture planning from
the assimilation of data from the other

Spirit target crosshairs lie in Gusev Crater
landing ellipse at mouth of a large river
channel. ïhe g0-mi.-wide crater once could
have been Íilled with wateÍ 5,000 Ít deep.

four STGs and related terrailland navÍ]
igation issues. YJ3 E ) 2\

A typical day will begin with a Science-j-----J
Context Meeting directed by the strate-
gic STG lead scientist with participation
by the other STGs. This session will be
driven daily by the desire to explore spe-
cific scientific hypotheses raised by team
members. The pursuit of these theories
will be based on data received so far,
weighed against what's expected in the
upcoming downlink-and what it might
mean for uplink commanding.

BASED ON DISCUSSIONS at the context
meeting, STG members will receive
instructions on what specifically to look
for in the approaching downlink to sup-
port the various hypotheses discussed.
And they need to be ready to report on
the new data in about 3 hr.

The downlink of science data from the
roverwill then start. The informationwill
first be managed by Payload Downlink
Irads assigrred to eachinstrument or im-
aging system. They first assess the sys-
tem's health and data qualrty, then for-
mat the information for access by STG
members. From this point on, the STGs
have about 3.5 hr. to assess the data and
determine what they want the rover to
do on its next Sol, in light of what was
just received.

Toward the end of this period, the
chairman for the overriding Science Op-
erations Working Group (SOWG)
comes on shift to chair the first of the
day's two additional, and most impor-

P3loo56 AVIATION WEEK & SPÀCE TECHNOLOGY/DECEMBER 1,2003
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8=2 )3Ëoto baven: tekening zoals de Spirit op zijn
randingsplaat op planxt Mars stond-

Fato ondet: eeen camera aan boord van de
lander rnaakte op 1400 meter hoogte deze
opname van het landingsgebied
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tant, discussions-theScience Assess-
ment Meeting. This is is where the Pa1--

load Doqdink Leads and tactical Sci-
ence Theme Group review the latest
science data and determine what neaÍ-
term actions to take.

Discussions typically will involve, for
gsample, whether to have the rover go
to a particular rock for specific science
objectives based on PancamMini:TES
data already received, weighed against
what might be obtained with the arm-
mounted instruments. And this in turn
mav frequently require using the Rock
Abrasion Tool (RAI), which can grind
open a patch up to 5 mm. (0.2 in.) deep
and 45 mm. (1.8 in.) in diameter for the
instrument to reach subsurface layers.

Differences of opinion will inevitably
arise that the SOWG chair will have to
help resohe. After the meeting, the STGs
will have only t hr. to complete the (a1-

readywell-practiced) instrument tasking
sequence for their particular sensor.

That will bring the process to the for-
mal SOWG meeting that will be held at
6 p.m. LST for each rover-essentially
immediately after each is shut down for
the night. This 90-120-min. session is de-
signed toweigh the STG operational se-

quences against ÍoveÍ electrical and oth-
er competing resources. It's essentially a
"bloodlet meeting" to choose between
what could be done versus what actual-
lywill be done-and make that selection
in time for key uplink command timing.

Immediately after the SOWG decides
among the winners and losers, it will pres-

ent the resulting integrated plan to an-
other goup called Payload Uplink Leads.
Theywill take the science plans and run
them through the uplink planning and
validation process, with the objective of
having them ready to transmit to each
rover about 8 hr. later, when the vehicle
wakes up on Mars to start a new daY.

The appropriate engineering, soft-
ware and uplfulídownJink personnel are
integrated throughout this process, to
be repeated every day for each rover, to
guide tactical operations on the surface.
To facilitate commands, the planning
process and command software has al-
ready been divided into four generic cat-
egories:
o Panoramas to guide the Pancams and
Mini:TES imaging.
o Drive operations to traverse distances
up to about 30 ft.
r Approach operations to move the
rover to within the IDD arm's reach of
target rocks.
o Tàrget science operations that guide

what to do with the various instruments
once the rover arrives at a specific spot.

This includes rvhat sequence the arm
should rotate the RAf, APXS, MB or
microscopic imager into place on the
target. The tasking will again be keyed
to support data on a particular hypoth-
esis related to geologY or water.

Each category of oPeration can take
an entire So1, depending on the science

objective. The "driving" and "approach"
operations are distinct in their own right.
The fore and aft ground-level-hazatd
cameras and fwin wide-angle mast-
mounted navigation cameras arc criti-
cal for both rover movement andhaz-
ard avoidalce. and involve positioning
the instruments within the arm's reach
of target5.

WAY?OltÍ IIAYIGATION inwhich con-
trollers map out safe routes can be up-
linked- as can longer traverses of about
30 ft. n-hen the rover's automatic haz-

ard-aroidalce software is engaged.

Hazardar-oidalce, hon'ever. must be

deactir-ated tbr approach operations be-

cause controllers do notu-aot the rover
to avoid a rock thev Eant to sample. If
somethins tantalizing emerges in the
imasen'as the tover mol-es- the science

r

team plàni tó comm-and the vèficlè to
ttop uïd sample a taÍset of opportuni-
n ihat may not har-e been apparent
rhen planning to reach a more distant
objective.

For these operadons. Precise but
small positioning morements will be

commanded until the arm's instruments

are vithin reach of the rock or soil tar-
get.

The science and oPerations teams

aren't going to be sht about driving to
interesting targen Squ,vres said' With a

hignl mob;te ror-er. the immediate land-

ing site Lr the on"!'area u'ithin about a
half-mile radius that the science team
did not pick, based on science objectives.

"It mai not make a *'hole lot of sense

for us io hang around where we land-
ed forven long." he said. -\\-e will sam-

ple at ieast one soil location and one

iock there- but if it doesn't look very in-
teresting,u'e miÓt'put the pedal down'
and move elservhere prerq fast " G
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SPACE.COM : 29 DECEMBÉR 2003.

NASA ADJUSTS COURSE OF IUIARS.BOUND ROVER.

NASA saici Monciay it successÍuiiy aciju§eci the course oí a rover that is scheduled to Énd on Màrsthis
rveekend as pari of a mission to search for evidence of life on the Red Planet, Engineers altered the
-ci.jfse by firing the thrusieís oí ihe Spii"it spacecraii ícr 3.5 seconds Friday, shifting the scheCuled ianding
spot by about 34 mÍies. mission manager lvïark Hdier saiEj. it was ihe fourlh and possibiy iasi iime ihe
course has been adju§ed for the six-wheeled robot. Such adjustments become necessary as the craft
gets closer tc its destination. Spirit is being serrt to Gusev Crater, a depression the size cf Conneciicut
inat scientists believe once heid a lake. ii is sei io land Saturday. Spini !s cne haiÍ oí a $820 millicn
cioubie mission to Mars. lts identical twin, Opportunity, is scheduled to land Jan. 24. Both rovers were
designed tc 0rosoecr íei' minerals thai :ou!.d in$icate whether the olaneth.--rspitabiererire. 1t32)=\

lvas once a wettei^ place

i*.
.lÈ+1

0RLÀHDo SENïINEL, z.l oÉtËfietxloor. --- -
NAsÀ ptus HopEs ol,t ÍvlARs wlrn splFlr. ) g n a a ,il
GpE CÀi,iÀvtRÀL - ïhe Íirsi oÍ two iiÀSÀ roiror geologiís wili moke a deoihi@ffiiirngiir rile s',irfuàoÍEriíïn-oÍuiïoylo-u-egfi-ae iïltre musl om-niïious rtiente

[nnoverol Àir [0r(e §hli0n on June I 0. Bul the Íinol ?l minules of thnt lrip - lhe time it t0kes t0 seporule Írom o rporetioïi nhove lhe fied Plonel ond lnnrl in Msts' Gilsev

whirh lounched july I ond is scheduled lo lonà on the other side of the ploner shortly rfter midnight Jon. 
.25. 

Two+hirds of humonkindi previous 32 missi0ns l0 I'lors since

\Àjednescoy, [urope,s llors Express probe su«essfully wenl int0 orbil oioundïhu pionet oiter deploying o smoll londer oomed Eeogle 2. The londer hosn'l been heord Írom

"l'm tonterneri oboul i1."

L? )c3



Mars: Location, location, location
NÀSA scientlsts are searehing for safe lanrring sites for two
new IvIars rorrers. Ttre rovers must land near the equator,
where thgre is enough suntight to power solar arrays, and

..:

in spots that are not too windy, roc§ or steep. The landers
will bounce down in elliFses that are 50 miles by 12 miles,
slightly smaller than Cape Cod.
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i Urnrrapping Harc
i; .. This Íiat map (abcvsi cÍ the mid,jie latltudes cf Mars was gererated by ihe Mars Orbiter Lase:- Aliimeter aboarC NASA's

Gt{eridiani
Fras: Majar hematite cieposits
impiy water was once prosent.
Flat with lour winds.
CoBs: Nt:ne.

STIle rovers.. speeding tlrrough
spae at 1Ë.00* mph. hÍt tlre !Z,O§O r*ph I,SO6 mph 2OO r*ph 65 mph
lv4art ian atmosphere an"l
within a minute, siow to- O
|SO* *rph. :.j?:-,{srosf.sti

€; Isidb $ Etysium (} Gusev Crater

Pros: Fiat plain rnay contain Pos: ixlremely flat, and so cairn Pros: Layersd rocks and possible
inieresiing roci<s that tumbfecj it has i]e..me known as the stíear{,. chacne} indicate i+ater
dolvn tronr the mauntains. "wirC--'e" site. may have been present.

Coas: lblcanic plain of little Cons: líiin littie variation. some Cons: Winds and ti.irbuience rnay
geological iriterest and very wlndy. cail tn€ area berrng. make lancing hazarcjous.

Borxrcing onte §srs
é.Jter a severt-month, 286-miilian-mile trip f:'orn Earth, the ia*de:-s wiil srnack crtr the Martian suíace ia a ballistic landing in January 2004

O r*ph

g Cioser to the surface, a
- pamchi:te slo''rs each ianding

g,a.:kage i* ?S* rn$*.

f} Àli=. ? Í:.:::' Ínea-surèÍ'r,en:
dete*'*ines the gr*u*d is clc,se
encugh" rock-*ts iire at abcui
65 feet, siowing ihe craft ts
rrearly zero.

(! lnAated ar.bags protect tl-re

iamiing package as it hits the
*:ría*e arrd bcurrces" gerhaps
rnore than a dozen trmes.

§ïhe lander r.rnfelds. allowing the raverio
cp*': its soiar panels ar--d drive ofi-
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B8r,3l Dmlmr2tm.
QtA: t{uÀï cAIt §?nÍt Ei(lÍcT?

The Íirsl U5 rover - colled Splnl - is due lo orriye st f,rrs El 0{35 Gtï on Sundoy. The "robolic geologisl" wili be followed down in lote jcnuorffiits
twin, 0pporlunity. Iheir missím is Ío exomine their londing sites for posÍ environmenlol conditions Íhol moy hove been conducive lo life. Dr Sleve

Squyres, of (ornell University, is principol investigotor Íor the suite of stience lools on eoeh rover.

ïíhot is lhe mission stotrc?
§§, We've iusl compleled o finol troiecory mrreclion m{tnoeuvÍe with Spirit - o litlle nudge oÍ lhe sporeroÍl l0 pul us 0n (ourse 10 our finol londing sile

in Gusev [ruter. Bolh spoceroft ore ieohhy ond we're reody.

Does lhe silenee Írum Beogle odd to your neryes?

I wouldn't soy lhoÍ il odds to our nerves. lïe're tertoinly inleresled ond mncerned with Beogle. lïe've heen stoying in louch with our tolleogues in the

UK, wishing ihe best Ísr them. llors is s hord plore to do business for onyhody ond it is going to he no exeption Íor us. llfe'll see how oll these

missions come out. t{e're still rooting for Beogle ? to rall home.

lr thete unythiag yor tlr leln fro*r tle loqle erperiètté?
The two vehieles ore rery diffuenl ond so I'm nol rure there is much we rsn leorn from lheir experiente, lt is hord to tell whot hos hoppened lo Beogle

ond it will be until tolin Pillingrr ond his teom hsor hom their rporecroft.

llow do Spirit ond Qporfuaity differ fror tlc first flors rover?
They ara murh lorger ond mucà more copdle- Ihe rover lhot Ílew lo ltfurs in 199ó-7 on lhe ilors Pulhfinder mission ras reolly jusl un è[gineèring

demonslrolion vetride; ii didnl fiove mudl oÍ 0 lcièn(e paylood on il or lhe copobilily to go very for from ils londer. ll never gol more fhon ubout l0 or

20 melres 0H0y from ils londer. This time re ore flying o murh, much lorger vehide. ll's more thon I 80 kg in weighl. lÍ's oble to Írovel lens of meÍres

in o doy orross the ltcrtion surfore ord il orries on efilire suita of sciantiÍic insirumenls with it. lÍ's o reol robotir explorer.

ïlhol ore §piril ad Opportrrity gci{ ro h hotirg Íor?
The purpose oÍ the mission is te § to fid out rdrether or nol llors wls onre the kind of plote thol rould hsve supporled life. llors is o reolly cold, dry,

miseroble plore lodoy. ll is not rr arrirsrnenl al ils surfute thsl is very xell suiled lo liÍe. Ànd yel wten ne look down from orbit xilh romeros ond

spedromelers xe see lonlolisirg dues thot il used lo be differenl. We see dried up river beds, we see dried up loke beds, ne see the kinds of minerols

lhot one might find in o hot-sprirq mrirurmenl.
l{e're trying to g0 t0 trïo ploces nhera xe Íhink il might hove been rormer snd retter ond more Esrlhlike in the post ond t0 try to rèod the geologic

dues there ond see i{ lhese redly rcre plores lhot would have heen srilde Íor liíe.

Àld to lool il there is slill lih rlcrG?
llo. lYe're nol ocÍuolly looking specifidly Íor liÍe. llhot we ore doing is lcrtirq for evidenre thgl li{e could hove been supporled. Ihis is noi s life
seorrh or life deiedion mission.

llÍhy do prober lo ffor: hove rscl r lil ftilrre roie?
ll's on incredibly long dislonre owoy. lordrE in porticulor is very. very hrd betruse you ore going inio 0 yery poorly known environmenï. We don'ï

yet huve ihe ïerhnology to do o confrolled londing cl o pinpoinl lorulion on the lgrtim surfore, So ot lhe momen, you jusl plummet lowords lhe suríuce

into whot could be o rock Íield or some olher type of lerroin. You hove gol io design a vehide lhot ton rilhslsnd onylhing it might hit, ony environmenl
,t might run in to, lt's not surprising thct therq hove been o significnnt number oÍ Íuilures-

HLot she oreg nill fou come dora ia?
! n th: rose oÍ our vehides we will lond in un oreo lhol is moybe ó0 kilomelres long nnd | 0 or | 5 km ride-

Àrd tlere is eo opportunity to look Íor Beagle 2?
llo. lYe're going to two very different ploces. The lunding sites we've pi&ed ore quite fqr from the lsidis Honitio site where Beogle londed.

?resemobly yoo sre slill leorning so wholeyer hopens
whl §pirit you cín srill modiÍy 0pponunity to help it?
Yes. Ile hope so- lÍ we sulr some unexpeded evenls during ltre fiqol destenl oÍ

reprogrumming of some ospeds of the way 0Bporiunity would lond.

we rould do some losl-minuteSnirii towards lhe surfote,

b3 z2?
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sPA(E.ton, m JÀNUÀRI 2003.

TEISE TrfilES ÀS §Plnlr CtosE§ l[ oil tflAR!§.

PÀsÀDBIA - llundreds of scientish ond engheers ore gothering here cï ïhe jet Fropulsion loboroiory@L] lo ioke p0rr h ïhe l0udr dowïoÍ Spirí - the Íirst oÍ twolook-

olike rnobile londers. The six-wheeled, golf<ort siled robol is l0 reoó ïhe surfote of ilors on Solurdoy, januory 3, ol oboul 8:35 p.m., Psdfit Slon&rd Time. lhe

spoteaoíï's troiectory is so predse ïhol ground (onïrollers opÍed nol 10 perform o torreclion muneuver olled ÏCfl At md moy forgo o finol odiustmenl l0 Spiril s

loÍgeïing iÍtïo Gusev [rater. $iril\ tïin,0pportuniïy, is olso on murse ord rill reoó llors three weeks loler. Í*in lo moking q "hole in one" oÍïer spiriï hos flown

over millions oÍ miles. grouad controllesm members ol JPI maï lo mole o bull:-eye loding xilhia Gusev [raler, o 90-mile {14S-kilomeier} ride fuoture likely furmed

ïhree to four billion yeors 0g0 0s 0 resuh oÍ on impoding lsleroid. Gusev is tonsidered o dry ond ontienï lokebed, tomplele with o óonnel spleín lhsï mosl probobly

ronied liquid xoïer, 0r rvoter ond ice, into the sster. Ihe Gusev bndsrqe ho: been eyed for yerrs by Huthslie C{brol, o plonetor; scientií ul XÀ5À s Àmes IeseorÖ

[enler. §he wos a key odvoeate for hoving o llors [rplorotion loyer touó dorn ol Gusev, ond eoguty oxoils the firsl "grounrl level' pÍu]oroÍÍxl han $irit s omero.

ïes, lhis is gelting very dose now." Cobrol told §PÀtt.om . "Àt lhe prerent lime...interesliflgly enough, I om not neIYous ot oll. I guesr, ïheie is norhing xe ton do

ex(epï profl" "l find myselÍ oÍten thinking how big f,lsrs should be by now in Spirit's 'eyes' ond il is o wonderM thing ïo be ïtinking obout,' Cobrol ssid. 'l rould like

ro be tbere, and ir:sl ser &lser letoniog bigger ood biggu in the hsl nomenis beÍore londiag," she soid. Às $iril dives tkough the lkrïion dmospiere, o complex

set ef sclhnr must otrur in ropid-fire order, sudr os: Unfurling o oiïitol parodrule, heotshield sep0Íf,1i00, rsdsr smns oÍ lhe opproodring lenoin, refo-rodel frings,

ond the iflflotion of o huge set oÍ oirbogs to cushion the londer from repeol brunces before comilg lo full*top on Ítlsrs. Ïo o person slonding on the surfure of lorl. thol

seriol shor rould be on eye-cotrher for sure. "[ wísh I tould be sitling on Gtsev foor and see Spirit londing, boundng ond Íinolly tome ï0 rest on this pha I I{Ye been

thinkingoboutsomudrinthepcsrI3yeors,"[obrolsoid."UlithGd'sh]p infer&y:fromnow,wewíilseethefirslímogesoÍGusevsndIfeelextra*g./yivileged.

for o plmetory geologist, ond Íor lhe time being,lhis is os dose m ore tln grl ïo beiÍB in the field on lkrs." Às Spirit hurdles ïoword &lsev Crster. tht rytcorft will

iBitisllyromrrrlriÍlterithlarththrugtuseÍiesoÍsimpleloaes, lettbgr*trollenoahrtbkaswlhroufllultompJetedvoriousphoselof iBart'7 dtsierll snd

londing. ïhe BeÈp §psre l{èï}rork {0Sl{i lntennos on Eurlh rould heor Írm lpiril kïurdoy nighï, but moy n0ï íereire the firsl signol fiom o icohfiy rpt+ae-ft rnïil

§undoy evaring. lYithin the firsl ?4 hoon, Spírit will hove severol dlsntes ïe (mffinioïe rith Eorth bolh directly ïo lhe B5l* ond through HÀSÀ's far: Bód Surveyor

orbiter md HÀSÀ's 0dytsey orhiter- Soth orhilers cre nor drdhg lkrs. rofierti4 seÍmc óouï ltre plcnet- Ihey witt mó fty over $iril's lording rile r*hin &tsev

(rater, throughout the missirn.lieonwhile, he enigmsti€ uorld oppeeru lo lrve delr*d yet anoïher rcbotit explorer. llum's lhe rord from lhe &ilish&itl hogie ?. lt

dropped onto [krs' surfote more lhon o reek ogo. l€pe$led onerqïs to rsrirt dtt hder hoye nol been successful. Eeogle 2 nos lorgeld ï0 lord on tsídis Plmrtic s

lorge flot rEion thgl overlies the bourdory àetxeen the ontieal hiSadr Ed ïà. !!{llcn ploias. lYiile tlre Srilisfi stiíï-qper-lip is dearty in full bloost the àoares

tïat tle impressive srienre padroge is sliye ond rell seem lo bc fuCiag BHr, dq h dot. [ 105ï to ldors, fte Beogle is one more piere oÍ hordmre lÉsped ír! :
groring plonetory iunkyord oÍ eorlier foiled U.5. snd lussinn lo-s nissioo! lM órt tk pbet. 'tors hos been o mosï dounling desiinolirin. Some, induding *yr*f
csll fi thc '0esth Plonet'.o noted tdxord Yíeiler. 0ss0dsle adlràiJtrstsr hr llll's ?rcc rtienre progr8ms during a recnt press briefirg- 'lusf getting lo l.Ís r
hord. . .hut hnding is eren more so,' he otlded. HÀSÀ's De4 $te l*trrorl hcs a,rtrfot*d seoró ïime Íor the missing lurder. Bul now the D§N is intreasiqly hria
[undling the links fur both Spirit, os rell os the liA5À Sïsrdrsl mission th[l ir drhg h n (meï ïíild-? fur o Januory ? fuby. ïhe n€xt opp0rtuniry íor retrievol oÍ g

rigEal Írr,n Beogle 2 rill be tiÉ t}e [urryeon Spnr: Agtaq s {§f]hr kpress b lh ler Yeer. tlÀ\ lkrs [rpresr is làe aràiter thot #ployed the Emgle ? and is

n+x drding tte plonet. [§À gralnd lernx reteatly nudged *re *ors [§res: Ír0rí sa eF]oíiol oÉit inlo 0 polor orbiï nrsund lilors. ihar tfiarge oÍ oràit rill ollox

in«earilgly doser looks ot the Eeogle 2 loding site. lÍ Beqlc 2 did xctessfu§ rd.cit lt làq q,rfsre oÍ the red ploneï ínfocl, ïhe reduced distsnÉ. the idetl orgle of

overí}ight ond the pre-teited tomffir$irotions linl betree*r the 'rmtl*r' orft ondih hl}Í' lqli ? xill inoease llrS probahility oÍ totdring sigaak ftom the londer

/"t rea tl

FaORIDA TODAY :02 JANUARI2004.

6 MINUTES TO DECIDE OUTCOSIE OF }TISSK)N.
/,.t :22-5 \

PASADENA - NASA's Spirit rover has kekkedmore than 300 million miles through spa€ m rolrte to Mrs The t-ip

took six months, but tonight it comes down to wtat the rover team is calling " six minutes of hell, " Spiril the first of two

automated M.as tuggies set t* land on Lfue red plmet this moatl1 mahes its sqrrsanic phrnge to the sarface late this

egening. A11d NASÀ scisrtists and engineers admit the numba of things that could go llrong is large. More often th,anl

noL the unman:red probes Earthlings have fired tonard lvÍms landings do aot n:ake it - at lea$ not intact The latest

example came last month- Britait's Beagle 2 screansl through the atmosphere Christmas Er-e. Its late is still rmlttown'

because ground conkollers caa't pick up its si+al, meaning ifs lost somewhere on tle surfàce. "Clearly, Mars is not a

Sunda;, drive,' said Firouz Nadel, manager of NASA's Mms E>ploration prograra office. 'It's quite am adventure ever,v

time,vàu go." Nothing about tcaight's en§ and lading sormds like a leisure trip The shell coiriaimr-e -the rover will zip

ia1o thethin Malim atmosphere at about 12,000 mph- For the nèÉ four milutes, a heal shield $apeil like a saucer sled

1l,ill slorv the lander dorln to atrout 960 mph. Ttle buildiag &iction wili increase the temperatllre outside to 2-600

degees A monstrous parachute will pop out two minutes belire Spirit hits the grormd- firthu slouilg the sirip. The top

*à hfto* halves of the lancbr-s shell will be ca$ aside alld, $ix seconds and 49 feet above the surface, the airbags *i11

inÍlate to protect the rover Èom its lmpact Ttre ship, looking like a cluster of giant beach balls, will bormcc off the

gtouíd more thar 40 f#t ad mll to a stop peltaps more than a hall rnrle away from raitíal impact. It's duriry that ít
*inrrt * that so many things can go §,rong - sorre ol them under NASA's control, trut manv of them impossible to

predict or prevent. Ifthe parachute or airbags dont *orli, the ship u"ill slam into the srrface too fast and tre smashed to

bits. If anyttring is lvrong v/ith tle aaligaticn softp'are, or some other problem such as a sudd§l burst ol ïihd that

causes theshiplo UrrA off course, it could end rry in a hole. Thafs qllat the Europeans say might have happened to the

Beagle 2 thatis presumed lost on the Martian srrface. The most fea.red bit of bad luck Spirit could encotmter is a rock,

espgcrally a sharp ore. If on any of the initiat bomces, the mvsr's inÍIatable cocoon hits a lBinty rock that pops the

ui*ug; ttreri tlre mission is almost certainty ovÈr. While scèntiSs ad engineers took great carÈ to aim the rovers to a

safe place- EaitHings'msppmg of Mms is still too crude and knowledge of the atunosphere and r*-eather so linrited, ihat

it is impossible to predict for cerfain that §pirit was aimed at a salè spol "We knolv a lot more about Mars today than

rve've known in the pas! but there is still a lot we dont kno\il," said Tom Yormg, an outside consultant rvho looked over

the rover technical plans before lagnch "Tllere are alot ofhazards, uYou?e somewhat at the rnercy ofthe unknowns of

Mru:s. They've taken all of that iata consideràtior with the selectim of tlre lmdiag sites, to minimize tliat, but even the

better oithe landins sites has pme luzads.l
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AP NÉWS : 02 JANUARI2OO4.

NEW NASA MARS ROVÉR TO TOUCHDOWN ON 03 JAN- i- . 
-i l{.?;

pASADENA - Afrer a journey oí seven months and 303 million miles, a six-wheeled NASA rover will speed ljke a -

bullet Saturday nightiowaró the surface oÍ Mars and, if all goes as planned, stop with a bounce. The plunge

ihrough ihe Màitia; atrnosphere ai i2.300 mph wiii mai'k ihe siari oÍ the riskiesi ponion oÍ the voyage ihus iai' is
the u-nmanned spacecrafr Spirit plummets to the rocky surface 80 mites below, it wili rely sn the precisely

choreographed use of heatshietds, parachutes and rockets to stow its descent. Just eight seconds before hitting

the gro-unci, the goiÍ cad-size spii-it shouid infiate a sei oÍ aírbags to crishion its impact l-he eniire ha.íowing trip

Oow-n shouiO také just six minutes. A single sharp boulder could doom the entire enterprise "lt's not the fall that

kills you. lt's what you hit at the enO," sàiO Pete Theisinger, project manager oÍ the $820 million project, which

alsa inciucjes a iwin rovei, Opporii"iniiy, sei io ari'ive on Mars on January 2'1. ihe cameía- and insirurnent-laden

rovers are designed to spend g0 dayi analyzing Martian rocks and soii fsr ctues that could reveal rvhether the

Red Planet was ever a warmer, wettér place capable of sustaining tife. lf successfut, the six-wheeled, 384-pound

Soirii and iis twin would become ihe íourih ancj iifth U.S. spacecraft io surv'ive Íanding on Mars. ií neíther surv"ives,

they will join the wretched ranks oÍ some 20 other spacecrafi from various hations that faiied to successfully reach

the'planàt. The latest, apparenuy. were Japan's Nozomi satellite and Britain's Beagle 2 lander. Nozomi was

unable to enier i,iars oi-bit"lasi mlntn: Beagie 2 has been siient since ii was tt have iancjecj on Chi'isimas Da:d.

,,Some, including myself, catl it the 'death planet,"' said Ed Weiter, NASA's associate administrator for space

science. NASA Éopós to learn almost immediately whether the twin rovers have landed safely. ln 1999, NASA's:

iasi aiiempi ai ianding on Mai-s íaiiecj when a soÍlsïare giiich sen'r ihe Pciai- Landei- crashiiig io the gi-ounci- its

descent took place iía cornmunicatrons blackout, and the lack of data later stymied the investigation into the

Íailure. Spirit. in contrast, is designed to transmit a series oÍ tones to Earth throughout its descent to signal

engineers each iime onboaÍd ca,"ri.ouieis cicjer a crit'icai aciion. such as the depioyment oÍ ihe pai'achuie, Even lÍ

Spïrit crashes, engineers on Earth will be able to reconstruct its last minutes. "Entering into Mars is always very

tric§, as everyonà knows, and we can fait. But we want to learn from those failures, so next time -- oí ccur§e, we

hav,e anoiheí i-over coming three weeks iatei-, so we do have cur o'wri nexi iime - we can iearn írom ihe

experience sD **ë càï1 correii any probienrs." said Polly Estabrook, who is in charqe of telecomn-runications íor ihe
,^-;in- Zf I girdl ruli ig-
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rlousroN cHnoNorc,TEIANUARIZ0GI
à,IARS ROVER READIED FOR SAïURDÀY HFIDIilIG.

PÀSADENA - AÍier o ioumey of seven months ond 3O3 million miles, o six-wheelecl NÀA;;.;li@llkJ; b"llei
&rturdoy night toword ihe surfoce o{ Mors ond, iÍ oll goes os plonned, stop wiih o bounce. The flunge through the
'l**tic"t otm.:sphere ot i 2,300 mph will mork the shrt oí the riskiest portíon of lhe voyoge thtrs Íor- fu ttre unmonned

,+oecstt S§rit plummels lo lhe roc§ surÍoce 8O miles bdow, ii will rely on lhe precisely choreogrophed use o{
rheoÈhidè, porochules ond rockets lo slorn ih descenl. .just eight secords before hitting lhe ground, ihe gdf cort-size
5f** =hould inflote o set oï oirbags io cushion ib impoct. ïhre eniire honcrring trip down should ioke iusl six minules. A
single shorp boulder could doom the entire enlerprise- 'h! nol tha foll thot kills you. lt's whot you hit ot lhe end,' soid Pete

tTheisinger, proieci monoger of the $82O million prc{-r, rr,+tich olso indudes o lwin rover, Opportunity, sel to orrive on

Mors on Jon- 74. fhe comero- ond instrumstr-lodeÍt royers ore designed to spend 9O doys onclping Mortion roc*s ond
scÉl íor dues lhol could reveol whether fhe Red Plonet was ever o worner, wetter ploce copoble oÍ sus*oining li{e. l{
successíul, lhe six-wheeled, 384-pound Spiril ond iÈ lwín wor.rld become the íoudh ond {i{th U.S. spocecroh to survive

londing cn Mors. l{ neilher sulirnes, ihey will ioin the wretched ronks cr{ some 2O oiher spocecrofi frorn 're:.cl'rs notions
thor foiled to success{ully reoch lhe plonet. The lotest, opporendy, were Jopon's Nozomi sotellite ond &ibini Beogle 2
londer- Nozorni wos unoble to enter Mors orbil lost month; Beogle 2 hos been sileni sine it wc to hae londed on

Chrisknos Doy-'Some, including mysd{, mll it the 'deoih plonet'sid Ed Weíler, NASA's ffiiob odmirÈtrcis;c.
spoce science- NASA lppes to leom olmosl immedioldy whefher the lrrin rovers hove londed sofdy. ln 1999, i'lASÀ itrs;

orhrrgt ot londing onr.Mors {oiled when o sofirvsre glitt sent the Pdor Londer cra$ing to the grumd- fts deqr.r b6}
plreinacommrmicationshlackorfi,mdtbelackof rtaielaterSlnniedfteinvestigaticnintotàefailure- Spirdinmtr4is
aesigned to traosmit a ser*es of toÍIes to Earth tkwghor$ its Mt to signal e:ngircs each time mbomrl ccmputers dtr a
criticai actioq such re the deploymeot of the prchute. Eve* if Spirit €x'd$eq erginqs olr Eath will be abb to recmsnrct
ifs last micutes Tdering into lvfars is alway--s very tric§, as eveÍlafrÉ tnocÀs, *rxl we ce f*il. k r*e sisnt to Iean fl'm
those failures, so neÉtime - §fcoarse, we have mother rover cming thee ureeks latcr, so ure & have our owrl ne>rt tilne --
vrÈ san lem &ten the eryerience so nrB

telecommudcatims fu tlre lmdirle,
correct mv said Polly estatrmt, *to is in charge of
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CNN : 04 JÀNUARI 2004.
Irgz.3 I ,3 323'1

[ ]r a: <\
PASADENA - A NASA robdic explorer touchd down on Mars, sending a signal h'ome-thàfit surfrve? the risicy

f*TAS A R OVE R LAITI D S S A F E LI-6-l\f FtE ttP LAIrl E T.

descent through the MaÉian alnosphere and bouncing landing. The $40O million rover Spirit, designed to
cor:dud unprecedented geologic and photographic surveys on the Mariian suriace, transmitted a simple hello to
Earth minutes after landing, whieh took plrc just afrer 11:30 p.m EI Saturday, The gotf eaÉ-sized Spirit rvent
through what NASA assistant administator Ed Weiler characÍer2ed as 'six minutes fom hell" - the time it took to
enter the Martia* atmosphere, descend and land in Gusev Crater. During the descent, Spirit depioyed parachutes
and fired retrorockets to deelerate. Seconds before impact É inflded a prcÉective cocmn oÍ aiöags. A series oÍ
bountxs and rolls rnay have sent the robot up to Íour §ories high and rnore than a mile frorn its landing spot,
according tc mission control scientists at tlASAs Jet Fropuision Laboratory in Pasadena. "tt sounds like a crazy
way to land on Mars, bnt ifs acÍually tred and tested," said Steven Squyres, a Comell Univers§ geologist in
charge of the scientific instrumenE on Spirit and Íts identical twin, Opportun§, which will corngete the 300
miliion-'nile kip to Mars in the next three weeks. Spirii launched June 10 and Opoortuni§ tock ofi July 7. The
airbag bounce mdrod ururked well with Pathfinder, t'IASA's last success on Martian soil. The 1997 mission
induded a lander, wtrich beamed back thousards of irnages. and Sojoumer, a toy-s2ed test rover that scunied
around the rocks and bulders littering the landing site- Packed with a §erv oí geology instruments and cameras,
SpirË arÉ Opportunity have mucfi more mot$lity and capabil§ than pranircus mis§ons. Each of the nearïy 400-
pound rnacàines is built to explore nearly as much territory in one day as Soioumer evered in three months,
about 10O yards. Their eight cameras should prsvíde stunning panoíailÉrs oÍ the tíartian suríace. with ressiuiions
so slurp öey retain crisp ddail whsr blounr up to the size of a nrovie screen, according to NASA And their
microscoPes. sPectrometers and drills could unlrck secrds from Mars t{llions oÍ yars ago. "ffs a cold. dry
miserable $ace ioday, 8ut we have got these tantalizi*g dues trra( irl the pasi, it used to be warmff and wetter,"
said Squyres, who exudes a passion for pianets like his one-time teacher at Cornell, the late astronomer Carl
Sagan, You can think of these vehicles as bsing robot fidd geologists. A field geologist is like a de{ec.tive at the
scene of a crime. ïhey go to a place where samething happened long ago and they try to read the cluris," he totd
CNN. Spirits landing generated enthusiastic cheers, hugs and applause at NASA's mission control. Team
ÍrsrÈers had waited nervou§y Íor confirmation, knowing too well that Mars has often proven a deadty Sace to
visil Two-thirds of the more than 30 spacecraft that have attempted to reach or orbit Mars have met wiih ciisaster.
induding two NASA afrempts in 1999. The rnost recent casualties indude Japan's Nozorni, a satellite zapped by
ldhal solar radiation during its four-year odyssey to Mars. Mission engíneers abandoaed their atternpts to steer
ihe ailing craft as it neared the red planet last rnonth. Another possÍble victim is the Beagle 2, an ambitious iiíe-
searching lancier from Britain, which has remained silent si*ee its sresumed tsuchdoyrn December 25.
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§Prc.eOM: o+ ratlr-lanr zoo+.

TIIÀï'§ TÍTE SPIRTT:
NIA.RS ROYER LAND S-SÀFEETON-TMT§

B-a zq o
PASADtrl.íA - After some seter mcnths of irrterplalretary trave! NA§A's M,ms rover, Sprit,-fo- mlle<fto a fi{i §tqp ffi mé

srrfbe of the Rgd Planel .Sit barl and {o1'' tlre landing,' said oae coatroller as Spirit slasH through Mars' atmosphere.

Grsd coatrollers received a series of tmes that shorred th fnfi't, dwent ed neading smt bv th€ book. Bursts of
aplause broke out of mission cmtrol as tb spacecraft began to ieel the heat &om aknospheric en§ Follorn'-cn sigrrais Èom

Spirlt totO Erth operatians tlrat tte pa:achute was fully deplove4 with radtr locking onto the Matian $trface as the craft

raced tos.ard the strrface. Signals received from Spirit indicated thaÍ tle spacecraft. was alive oo the ground md botrei::g-

periurps across the rockv terrain fcr several miies. Àffer a largthv wait for confirmatior that Spirit had s:r-rired rs
pf,-g. *to lríu6 cuo," tb word: 'We got it" came ïhe word fiom Spirit's mission coatrol C&ter. *1{e have a r'€Í}' strmg

"g""t 
t .* t1g rovs-' said Robert Mmnfu€, Eatrv.. Landiry aod Desceot Mamger. Initial word was t:hat the Spirit bd

1mdàl m the most iavorable position for latrr unlblding of the R*t'er and its evcriual fir$ tral'ersÈ onio the plarefs §Íl-aÈ,

Thar Imder position makes raracting ttre airkgp, and &e opeffng of lan&r @ls a Èirly simple opration. Initiat thoughts

ae that a fust image fram tle rover mav well be available lat€r tmighl NASÀ's $820 million dual Mas Exploration Rover

projet - Spiril 
""4 

g* er rouie Opportmit, - are designed t* build upsn a iegac,v of ealier distoveries about i.{ars" The

foo spmia:iyqrilpped robots rarere:hurled touard Mars to gain rew iÍlsights the hi$ory of ervironments ot the

plarei-perirryslospitaUtetotitein&epastorpossiblytsday- FolloudngtorchdorrnonMars,eachmverhasbesrbuiltto
canj. uriflrree nrortls oi e>Eloration at their respective laadi:rg spo*, Both Spirit ard OppcrF,mi§ are geareÍ to sàeel across

Mars, i4ryectitrg their surrormdings with a stereo, cclcr camera md *ith m inÍimed irl$ruÍBent that ca classiÀ rock §pes
frorn a distance, Ro"k= thd ae deemed bv scienti$s to be Ílre most cm be sÍ{ected to a hadful oi tools attached

io e roï-er's robotic anr- ?he secoad rovsr- OpportaÉil-, is zeroilg il ot its aÍffipted ir{ars iaridiag on Jatan' 24 at

ryproxinr.rtely 9:05 pna Pacific Standad Tirae This robot craft is heading for M€ridiffii Plaaurq a region on Mrs tlat
óàt"i". er+;*"d deposts of a mirsal - grav bematite - ftat usualtv tèrms rm& u,etery conditions. Scientists specuhte

that tile *tnu:it *;ght have resrlted Èora es:r.ironmemtal co*ditions inilicative ai a past trake or rciil'e hoi sp'ings, perh:rys

hospitable to life. Th-e iron oxi& mineral could be the resulq hor*ever, of hot lava - a sikratio* not con&rcive to srryporti*g

litè. Two cut of tkee mission-s to tre ted plalra bave failed Orc reasm thoe have been so flIary losses is thai tbere have

b*ar s* ri]ftry àittrírÉs. 'Mars is a far.orite largÈL" sarïs Br. Firouz Na#ri mrnngör oi{re Mars Propam O&ce at the Jet

Propllsioa I-aboratory

,"1 )1t



t3 zqt

blztàl

9; 3 zt+ ui 23))2-



i.",i+à.tt :: : '* : .+ 
=r 

P. Í L:Àl{5
F§*. *À Ë i t" r,-, i'.-l e rài 5Ë l *f,"i

1r3r!S

\ B: 2ï

tuï:;Ëi}:l*:'lïii"ï"
i-t i,i'lsï - .i i'.i '"rr f 

=k tË',W{fl{f
ro fr-'"*gr*t EÉ' =;#

!E

.ffi"
Èa

\':

rtt

Jt'

à
È§

'* o'
o'n*"

{

b
i

i

l

h+

?t
L

i

13trà



ls u§ -



23 ))5



b3z5 3
Morgens aufm Mars

Der Mars - unbekannte Weiten. Genauer ge-
sagt der Kusev-Krater, dort spàht die US-
Sonde,,Spirit" ihre Umgebung aus. Was we-
nig aufregend aussieht. begeistert die Nasa-
Techniker, sie haben die Fotos zur Panora-

ma-Aufnahme zusammengesetzt. Ein 3-D- Spirit sollen keine Steine im Weg liegen, des-

Bild, ein Blick rund um den Besucher von der halb werten seine Betreuer jede Unebenheit *
Erdé. SonnenauÍgang. Mindestens funf aus - 1997 schafte die Sonde ,,Sojournel'
TageverharrtderRoOoternochinseinerPo- naBh 114 Richtungsànderunqen 52 Meter

sitËn, dann starrer die Fahrt auÍ dem Mars. R(*t.ra.S.\*È St ." oè_ ._ ;_ _
zfi I

de planeet. Een recente poging
van de Europese ruimtevaart-
dienst ESA om de Beagle 2 een
zachte landing op Mars te laten
maken, is vermoedelijk ook
mislukt. Sinds het moment van
de geplande landing, eind vorig
jaar, zijn er geen signalen meer
opgevangen van de sonde, al
bliift de ESA wel proberen het
contact te herstellen.

De missie van de Spirit en zijn
tweelingsonde Oppom:nin-
die later deze maand op lt{ars
moet landen, kost 820 miljoen
euro. Beide Marslanders gaan
negentig dagen lang het ge-

steentè op de koude en droge
planeet onderzoeken op sporen
van een warmer en vochtiger
verleden.
De ruimtevaartdiensten profi-
teren met hun missies naar
Mars van het feit dat de planeet
in 60.000 jaar niet zo dicht bij
de aarde heeft gestaan. De aË
stand bedraagt momenteel zo'n
170,5 miljoen kilometer.

, - .'t:t :;l 
"

z; ) 1( -

NASA laijgt foto's MaiSlander
Plqlorxa
AP

De Amerikaanse ruimtesonde
Spirit is in de nacht van zater-
dag op zondag geland op Mars.
Al kort na de landing stuurde
het vaartuig tot grote opluch-
ting van de rulmtevaartdienst
NASA de eerste foto's door. De
Spint gaat onderzoeken of er
ooit leven mogeiijk is geweest
op \{ars.

.Dit is een geweldige nacht
voor de NASA", jubelde de lei-
der r.an de ruimtevaartdienst,
Sean O'Keefe. "We zijn er
weerl' De I{ASA kan een succes
goed gebruiken, bijna een jaar
na het verongelukken van het
ruimteveer Coiumbia. ,,De navi-
gatie verliep perfect", zei pro-
jectleider Louis D'Amario. ,,We
hadden het niet beter kunnen
doen." In het vluchtcentrum in
Pasadena heerste een feest-
stemming.
Het 173 kilo lvegende robot-
vaarruig iandde in de Cusev-
krater, een op het zuidelijk half-
rond van Mars gelegen laag-
viakte. De Spiritwerdbij de lan-
ding beschermd en afgeremd

Op een van de eerste foto's die de op Mars gelande sonde
Spirit nam, zijn een deel van het voertuig en de horizon van
de planeet te zien. Íoto,\FPINASA

drie Marslandingen mislukt. De
laatste pogrng van de NASA, in
1999, liep op een groot fiasco

-door 

een hitteschild, een para-

zenairbags zich op rond de Spi-
rit, die na enkele malen stuite-
ren tot stilstand loaram.
De eerste negen dagen blijft de
Spirit op de plek waar hij is
neergekomen. Daarna gaat hij
op z'n zes wieltjes op verken-
ning uit. De eerste foto's laten
de horizon van de planeet zien
en delen van de Spirit zelf.
Tot nu toe waren twee van de

; -. . chute en afremraketten. Acht uit. De Polarlander stortte toenthSZ \L'l t".otden voor de landing blie- alsgevolgvaneensoftrvarefout- 

- 

zen bovendien een aantal reu- te pletter op het oppervlakvan

DDU' ö5-ö\- 2-rov\



itasd
mternetpagim's
ilffil eru ir mt
PASADENA- De Morweken-
ner Spirii wos zondog enkele
uren no zijn gesloogde lon-
ding op de Rode Ptoneel ol
hord op weg de grootste irek-
ker von bezoekers von de
webpogino's wn de NASA te
worden,

De Amerikoonse ruimt+
voortdiensi regidreerde in het
etmool woorin de londing
plootshod meer don 109 miF
ioen hits op zijn homePoge er
oonverwonle pogino's. Dii
oonlol wos binnen zevenlien
uur no de londing ol meer
don verdubbeld.
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BBC: O4 JANUARï 2004.

us iÀIssroN ToucHB-iDowN oN ÀddRs.

A US spoce probe hos londed on Mors to seek sigrs thot the plonet wos orrce @ble of suppórting life. The
six-wheeled ror.er Spirit porochuted on to the plorrt's *rfacs at obout 0435 6fiT on Sundoy. Íhe rover
sent back a radio sigml shortly ofter tsuchdoxn ryhich canfÍrrred that it hcd srrvired the plwrge through
the À{ortion ctmospherc. The six-minute descent uros the finol and most dcunting leg of the seren-nonth
i o}age Írom E<rth. Ïn ihe post, two out oÍ three ottetrpïs to lard spacecr.uft on the Red PlqrEt horu fsil€d.
ïïre Europecn Spoe Atrncy is still searching far the missing British-built Beagle 2. The probe uacs
supposed to hnd on À,tsrs on Christmos Doy b,rt lres not yet sent bock o sigml to confirm it has srriï,?d
xtely. Srch ore the risks of landing on Àkls that tlosa had imrolbd o system on tlle rorer to serd bock
infortmtion obout the descent. The knding *qr:rre took the spcecraft from 19,S00 kmlh (12,000 mph)
to a corplete stop in six minutes. A series of tones picked up by telescopes on Earth signotled thot the
vehicle's pcachuie ord landing airbags tnd deplryed pÍlperly. AÀission coairollers qt Nhs('s Jet Propulsion
Lobratory (JPL) in Pese&rn, íatiÍornia, smiled ard cleer=d as th€ news c«tïE in. Affer G nervöss wsit of
sbost 20 ninrtes tllay re.ceived o rodio sigml frrm the ror,er confirming it ums functioning ofter bouncing
to a halt. lrlosa chief *an O'Kefe congnotuhed mission officials while sciEntists jurped upcnd{own in
jubilaticn. "This is a big night for t{aso - r€ c}? bEekl" he said. "I'm very,very pretd of this team atd we'rc
on Àkrs. Ït's an ósolutely incredible cccotrplishrrert." Spirit is ore of o pair of rolrzrs thqt rili s€€k
evidence for rrter on tlrlors. Its ïryia, Oppodunity, will touch dqrn on the oïher side of rMors in hte
Janr.l€ry. The €545m ro\ÉErs wiil rwm the planet and exomine rocks in e thrce-month mission to nrp out the
history of water on ,lfurs. Mission scientist Dr Stew Squlers. fr.om Corrsll Unilersity in |Èr yo* soid
Spirit ond Opportunity will act as robofic tield galqísts. 'TtEy look qround with o stereo, cohr corcru
ond with an Ínfrured instrtment thof can ckssÍíy rcck types fiem a dislaRce," he said. "They go to the
rocks tlmt s€m mosi interzsÈag. When tlrey get to ore, thry reach ost with a robotic orm thct l55 a
lundÍul oÍ tools, o nicroscope, Íxro iastruments for i&ntifyirg rfiat the rock is made of. ord o grinder for
getting to s fÍ€sh, rmueathered surfsce inside the rock.' Spirit will explore the 6usev Cruter, just sauth of
the irlortian eqntor, which my onee hcw ireld o lake. l.laso officials said on Scturday thot the rover was or
ccrrr:se to hnd within o target zore 62 kilorretnss long by 3 kilorretrcs wi&,."T\te, mvigotion stotrrs is tnuly
exelF,nt," sid Dr Lcu D'Àmoris. the missisn's novigotion team chief. The firsf picturc of the knding siïe
colld be qvoikble ryithin 24 hours of londing. "We could get pari of a pcnorarno this erening. Thene's
noihing better," *id trlatther Golornbek oÍ J?L Spirit will spend a week or rrene scaruriry its s.rnroundings
ond carrying out erEineerirE checks. Tlren it will roll off its hnder and stcri explarirE the Errfoce eÍ rriErs.
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FlmrDrDÀ TO-DÀY . 04 jAN{lÀRfroo4.

WE'RE ON I{ARS / NASA REJOíCES IN R_OVER5 IANDING.
:31 À,

PASADENA -..iubilcntscienlists greeied signcls írom ihe Spirit roverwith cheers, ciops oncj embroces Soiuríoy nigi'r: :..er
the londer rolled io o slop on Mors. The signols indicoted Spirii survived o Íiery, bouncy ionding on Mors, where -s

designeci io spenci ihr.ee monihs ioumeying írom rock io rock in r*àoi mighi be on o:i:ieni iokebed.'"rt'e're oll ecslc-:
obsolutely ecstolic," soid Mcti Golombek, Mors londing-siie scientisÍ. 1ile hove . . . sigr-s o{ bouncing on the suíoce.'
descent monoger Rob Monning soid shortly ofier touódc,,rn, promplíng o round c* opplouse ond cheers- Then the
sígnoi ciropped oui íor severci minuis as iire oiàcg-prolec?ed croíi coniinuecj iis roil, orclotrng o quiel lensíon ín iie
Jet Propulsion Loborotory control roorn- Soon, hcnrever, slrong signols were receinei cy- r'ccking sloïons on Ec.l,
coo{irming l{:e rover's survircl. \{e've done the hordesi pori,' Gdombek soid. 'The hordesr oor is ionding soÍely, ond '*e
now hove con{irmciion'*'e've londec soÍe,iy.- Tones ír'om ihe ionder indicoted ii lcr-i+: =:se-peioi down, *e iie:'
configurotion {or ii to unfold its petols ond solor orrola so iÍ con roli off flre ionder oÍte. severoi cop oÍ checkups. 'ine
solor-orrcy deoloyment is criticoi. fusuming thoÍ goes *ell - . . we'll deSoy ihe pon-cor. 

"',o=t 
c"se-bly ond siod tck'.c

piciiri'* o{ our- loncing si*e,'soíci Chris jones, direcior o{ plonetory flíghr oíoiecb. .j'.:s; cie. -2:3C o.m. i653v. 'r§À
Adminisrroior Seon O'Keeíe pa.rred chompogne Íor $e giddy mission ieom. 1{e're on },lcrs,' CKeefe soicj. -"-e .\ic=
teom c'r tirc jei Propulsion Loborotory ote Milky Woy bors for good luck ond woiched onxiotrdy as lhe rorer w€r'*-c^,:.
the sieos ieociing up lo the oulomcted londing. "ii wcs preif funny when ihey soid We're go for ionding. ::-s€ *e'e
wcsn'i cnything else you could do," Golombek soid. The fírst communicoÍion from the londer wos jusi the Í,.si srec c-er
iis:,-rEe inio the Mcrfion oftemoon. A{ter ít perfarms i1s first crítícol iosks, il will unde*go seerol dcys oi ciec<"ps
DeI:.e expioíng ihe ionciscope.{or evidence wcÍer once exisied there. Soíríit londing ellipse wcs lusÍ 2 miis =§ : -rs-
4C rr.il^; -- obod lhe disionce beiween Cocoo ond ihe Orlondo oirpori. lt wos to bounce on its oióogs o\er cs ir uÍ.- r:.
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sPtRtT R0VER tAl{DS oil mÀRS.

PASA[)B{A - Afler o neor seven+nonlh iourney Írom Eorth, IASA's Spirit iohotit tover bounded onlo lhe rotky surtoce ol llors lote Soturdoy. inÍorming onxiorrs spoce

ogency oÍfidoh snd sdenlisls in eorly communitotions lhe spoteoofl wos down 0n lorgel ond preporing ro widen the seordr Íor life on the Red Ptonet. ïhe first signols
(0nÍirming o sutcessful descenl reothed lhe Jet Propulsion loboroiory, where tIASA fulministrotor k0Í! 0'KeeÍe ond other top sprre ogenry offtiols where goÍrered Íor
on oll-nighl vigil, cr I 0:35 p.m., (3T. lt ïook the good news neorly I 0 minutes lo Íoverse ïhe l0ó million miles separoïing ïhe [srth ond ilors. "We see if lhere it is,":
rhoopd roe relieved member of the !l{SÀ flight oatrol teom- §loxed by poroóule ond ils impsd xith ïhe ground nrshianed by lwo dsren inÍlotnble oir bogr, the golf
rsrt-sited spt.È.Íofï houn(ed inlo Gusev koler, o lfi)-mile-vide bowl*hoped depression 00 ïhe plsnel'r sorithern equoÍoritl helt. I{ore t}ron 3 billion yeors old ondr

gouged Írom lhe tenoin by on impod wilh o comet or on osïeroid. ïhe soïer msy on(e hsve ken ïhe sile oÍ o loke. lÍ Spiriï's studies of the basin's ro* snd soil

minerology ore confirme( lhrs moy onte hove hsd a dimote ilsrm ond *el enflgh Íor some Íorm oÍ tiÍe. Wilh news lhe $410 million mission ras safely dorvn, §pirit's
flight tontrol teom embrored ond cheered wildly. "ltl o rery exdïing time,' srid Steve $uyres, ihe brnell lkrivenily oslrommer rfto serves os the §pirit mission's

chieÍ scienlilt. "ïo huve Íinolly goltes l0 lte plonet i5 u wonderfill Íeelirq.' A gló01 neïrert oÍ rsdio telestopes olong with o poir oÍ HASA spoceruÍt okeody orbiting
Sors rere tunsd lo listm Íor r dislinrlive sequeme of hnss m rell os more iníoruÍive dgrh thut muld reyml sutress or Ínilure, l4erts nere hopeÍul the eorlieí
siglols oÍ the londing would be Íollowed overnight by tronsmissior oÍ psl ord imoges. 'lH oÍ sr tesm is onxiously rntidpoting wlrot our new home on l{srs looks

like," soid NÀSÀ's Jennifer Tros$er. rho leodr ïhe lerm of engineers thol rill lsle oysÍ sqerytjon of §pirit's surfoce odivitie. kientists plon to use the rovels h{h,
poweÍed eameros to corefully s$rvey $iritrs surroundings in lhe (ordrry doys. kqineers rill corefulty ocliyote lhe six-xheeted royer heÍore comrnonding it l0 roli
offoss the dusly olien londsope Íor the Íirst time, 0 milestofie lhot is probuhly oï leost e§ht to nine doys umf. §piÍit is only the frorth spocerofi to sotely reoó ttre
llortion surÍote in 13 atterÍqls over three deodes. Gresl kituia's dimirnÍivc Eeugle ? londer hos nol been hewd Írom sinte its nïïanpted luldiq lute on €hrisïmg:
fue. 0n the eve oÍ $iriti arivul,lhe &ilish tesm uished tieir &nerirffr sunÍsrprÍts good Íortune. krly this re*. drey plun o nex round of uïtempts í0 moke ronlod
xith Beogle ? throu$ rhe furogeon Sprte Àgency's retenlf orriyed llors txpress oóiïer. &tï lhe long silenre tould mèín lhe tnglish sporecrofi hos itined the long lisl
oÍ cosuohies. À lwin l{*SA rdelic rover, 0pporrlrrïf, troils dosely behird Spiril. Eyen subde lroubles sucrcssfu}ly orenome by $irit\ fight eontrol computer riïh the
porodrute ond oir bcgs díssent:yslem rould spell ïrouble Íor 0pporlunity. uhirtr is on course ïc reoth l{ars lcle on lsn.24. [n order to &ol with thc prospeq 0 tesm 0Í
HÀSA experls colled lhe "reronslrudion ïeom' ï0s poised to sift lhrough §piriti esrliest commrnimtiom with [orth Íor signs of potentirl trouble for lhe :econd

nrission. '0ne oÍ llÀSÀ! prime goolr is lo:etró Íor liÍe,u suid HÀ§À's td tïeiler,lhe ogmty's ussorisïe odminisïrator Íor spote stiarre. ïhe {Spiril md 0pprtuniïy}
raissions rÍe not seudring Írr liÍe per se, hut lhey lale r laÍoe rtep in ttrï diÍedioa. Ihis mission is nol obout geology- lh píÍtiolb to drou us ràether liÍe ruld lpve
per:isted on llors betouse ïwïeÍ pesi!Íed on lhe sudore Íor lorg pariods 0f limc." ïhough Beogle ?i mission induded effurts ïo lrok for themicnl signstures 0Í
biolcgicol activity in the soil ond sir of liors, HÀSÀ's skotegy is to lecve thoilo future misrions aÍter eperts have identified the moí promiring lardhg rites lo seordr
foieiidemeofarrrerïrrpasthiologi«tr*ivityonddereÉpedthetechnokgyrequiredÍorpinpointloadings. 
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ORLANDO SENTiNEL : 04 JANUARI 200-1.

PASADENA - A NASA robot geologisr nemut Spint lmded sarerl on Mars rare ,*J ,"H fHlee-monrh
mission that could reveal .w-hether conditions favorable for life once erdsed there. To get there, the golf cart-sized rover
survil'ed ra'hat ore ofEcial at the National Aeronautics aad Space Administration dut'bed "six minutes of hell* - a fier!
plunge ttnough the plarret's atmosphere, a pa-achute descent to 40 feet above the Martian surface, then a bouncing landtng
srmormded bi, fwn doz-en inrlmct-cushioning air bags. T*sthirds of hurnankind's previous missicns to Mars had failed, and

betbre laading, NASA officiats were rvorried that an rll-timed gust of w-hd or a shtrp rock could qpell doom for Spirit as

rlell. The tensianheightened moments aiter Spirit's 11:35p.m. touchdo'iur- ràen contact u"ith the rover i1'a-q lost- BrÍ after l5
sr so miautes of gut-rrreaching silence- cheering scientiss at the Ja Propulsion latroratory in Pasa&aa locked on signals

irom the probe at 11:52p.m., hdicafing Spirit *'a^s alive and uell after landrng in a crater ju$ south ol the Martian equator.

"Frnally!' an unidentihed tlight controller shouted as bedlam rrupted in Mission Control. nWe got itl I-ook at the data!"
NASA Administrator Sean OKeeÈ 1s65 smoÍS the celebrants. "This is a big night for NASA,' he said before pouring

champagne for program Íumagers at a nerrs conference. .Weïe back. Im vcry, very proud of this team - aÍld weïe on

N{as " The successful landing wasat the on},v good ner*'s: kritial indications ruere {rat Spirit had landed on its base,

simplifring ïhe process of lowering its at-bag-covered protectir.e panels and begirming operaiions on the surface of Mars.
Trlo hous after landing, Sprit aheadl: had begrm tnking panorarnic photos of its landing site and transmitting them to Earth.

Ihe ror.er is schedrÍed to leat'e its base and begm roamiag the Martian surface in a rrrcek or so after completing a series of
engheaing and science tasks. Spirit landed in the Gusev Crater, just south of tk Martian eqtrator. Scientists think an aÍlcient
asteroid or comet impact dug the depression, which app€am to have once held a lake- Rocks and sedimarts deposited on the
floor ol the crater could contain evidence of ra.hether liquid rtater persisted there The other prerequisites far life as it exists
on Earth alreadv are knoun to be present on Mars. Scienti$s dont aaticipale &at Spirit will discover direct eviderce of past

Martian liÍè. "There is nothing we ex?ect to find that will be in any lvay a trace of life," said Steve Squges- a Cornell
Unil'ersi§ protèssor and pincipal researcher for the rnission's scie[ce imkuments" "This is not a fossi] hurt. What u'e are

reallv doing is §ing to find the places *trere evidmce of life might be presaved so tlpt xten \le car send much trore
sophisticated vehicles to retum samples and bring them back to laboratories, we have the maximum chance of finding what
rre might be after." To do that, the six-rvheeled Spirit rover rl'ill act as a field geologist, traveliag up to 65 feet in a da-v to
exarniÉe mttresting-laoking rocks seen in photos laken with ontroard panoramic cameÍas. The 384-pound rover has

navigation software and hazard-identiÍication carteras that'i/ill allorv it to autonoillously make its uav torvard destinations
identified by reseaclrcrs on trarth" Spint Lr equrpped .*itli ar extendable m.m that has spechometas to determine the chemical
conrposition of surface objects, a microscope and more. Data gleaned try those iastruments could revolutionize knorvledge of
Mars. "With a l,ehicle like this, ,.re are going to really be able to move around oí the surtàce of anothertryorld in a signihcant

uay for the hrst time," Sqrryres said. "We cal look offinto the diSance, see a hill" ll'onder urhat the vieu' lrrrks like frorn the

tap olthat hill, than go there and Í-ind out... " }}e can really explore in the sense that ]'ou and I t'ould use that tl'ord."
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Sonde S$§iirt zenilt
seherpe foto's van
Marsoppervlak
I Reuters AP

lplsorm

De Amerikaanse ruimtesonde
§pirit is in de nacht van zaterdag
op zondag Setand op ltlars. Al
kort ra de landing stuurde het
uaartuig tot grote opluchting van
ile mimtcrartorganisatie NASA
de eerste Íoto's door. De Spirit
moet onderzoeken of er ooit le-
ven mogeliik is geweest op de
planeet

1---------- it is een geweldige nacht voor
§- : > \ T nase',riepaeleideivanderuim-
§5 ë- 1 J t""u".taienst, sean O'Keefe, uit

'\IIe zijn er weerl' De veelgeplaag-
de NÀSA kan een succes goed
gebruiken, bil'na een jaar na het
verongelukken van het ruimte-
veer Columbia. 'De navigatie ver-
liep perfecf, zei proiectleider
I-ouis D'Amario. '\ile hadden het
niet beter kunnen doen.' In het
vluchtcentrum in Pasadena (Cali-
fomië) heerste een feeststemming.

Het 175 kilo wegende robot-
voertuig landde in de Gusev-kra-
ter, een op het zuidelijk halfrond
van Mars gelegen laagvlakte. De
Spirit werd bij de landing be-
schermd en afgeremd door een
parachute en remraketten. Acht
seconden voor de landing bliezen

een aantal airbags zich op rond de
Spiri! die na enkele malen stuite-
ren tot stilstand kwam.

De eerste negen dagen blijft de
Spirit op de plek waar hij is neer-
gekomen. Daarna gaat hij op z'n
zes wiel§es op verkenning uit. De
eerste foto's laten de horizon van
de planeet zien en delen van de
Spirit zelf.

Tot nu toe waren twee van de
drie Marslandingen mislukt. De
laatste poging van de NASÀ in
1999, liep op een fiasco uit. De
Polar Lander stortte als gevolg
Yan een softwarefout te pletter op
het oppervlak van de planeel Een
reeente pognC van de Europese
ruimtevaaÍtorganisatie. ESÀ om
deBea$e2 een zachte landing op
Mars te liaten maken, is vermoede-
liik ook mislukt. Sinds het mo-
m€nt van,de geplande landing,
eind vorig iaar, ziin er geen signa-
len meer opgevangen van de son-
de.

De missie van de Marslander en
zijn tweelingsonde Opportunity,
die later deze maand op \Iars
moet landen, kost 820 mill'oen
euro. Beide Marslanders g:ran ne-
gentig dagen lang het gesteente oP
de koude en droge planeet onder-
zoeken op sporen van een q/armer
en vochtiger verleden.

NR-C I\,^*N-§^Wo'h,
05 - ö\- 2oo\.\

.-. i
<D -2-3\



l- -------.-l==,'-.
cBS NEws SFacs FLÀCÈ: oj ramrenr 2oo+ | 

' 

i J l_ t à\
SPIRIT' S HTGH. GAT1Ï AN TE NNÀ DUCCESS r.ÍT, iÍ NÉrr OY gN.

In another major milestone, the Spirit Mars ro\€r's high-gain ant€nna rvas successfirlly depsed Sunday nighf and
aimed at Eafih. A ferry mimÍes before 12:30 arn eSf t*a1', the fust direct-to-Earth communicalions session cr,el
the highdata-rate anteítna begaq prompting a norv-familiar round of cheers and applause in rnission controi at the
Jet Propulsion Laboratory in Pasadena, Calif. The X-band antenna is critical for Spirit's mission. Flight controllers
plan to beam commands directlr to the high-gain anlenna every moming to tell the ror.er what to do. Scierce datafiom the rol'er can be baamed back through the ldgh-gain or Urougr NASA's Mars Glóal Surv.evor and Mars
odyssey.orbiters- During the first communióations seision early today]engineers successfiilly established a ilvo-waylink uplinking corunrands and dowrlinking science data inciudin§ moÀ pictures that uere stored in the rover,s
computer. A so-called "postcard" from Mars. a seven-foame color mosaic iaken uy Spirit's panoramic cameía \ryas
erpected to be downlinked later in the evening. If all goes sall, the picture will be releised during a news briefing at
ncot' ln the meantime, Inore low-resolution black-and+vhite Naycam images were downlinked,l series of pictures
that x'illte stitched togetlter into a panorama to help engineers judge ho*Lpirit's mostly collapsed landing airbags
change shape as dailr' hearing and cooling affects trapped gases. 

-engirreers 
are trying to deterrnine what, if àythin!,

needs to be done to fiEtheï retract sectiom of partiaur inlated uirt ag. &ut *igfu block oae or more of Spirits
possible erit rouÍes offthe lander.
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PÀSADEtt-Seientish*:dyrc1Ílirgto6#ercportroitdfiÍralme in ilors' 100-n*mEE (rÈ. ffi-fcttffii§ offi
tftui, sa fB, fts tlËtr tï?dhsi& Ihc trater, drió siro*rgly resr* r aie*rt lakehe{ migltt lEt H rts ïe uJ&ï hc @d for s

betfer site," soid ltÈhdie (*oI, e t'anetory sdentisÍ of Í{À5À Ir hrÖ (effer who wrs inslrumeeil i gfr &sev u ilr: nrcÍ§' itirerury,

tfud raid sdq th fu tktÍc oÍ &rser rsr like í§*liag s- Èï h tonespuntq rÉft ry I h 15 ;ecr ï 3 rrry amtional ol.

thot point'she sdd. Sbd 6arsdenlistr me looking dosdydthÈlrÈdwesSpiriïrook- ïftey drtllyhahrtttuAs

o hl;rrnd &ryressions, possihly rolen, ore nclty-

r IhHryis triss-erussed §ydsst-dcvil ffiff,f{frffy, fuve sÍrípeod dustoÈEy frumIhE $rh-

o lb n& re perÍett Íor st dy ord not big enoqh to srop rtre rorer frorn &iYing lk0ogh thsn.

ttnnc ro*s rc larne{ - -. rigkin Íronl d§,'t&01 srdd,'md reryhm@lfls irtL rry enq[. so that xe tnor

= n;ttere,tetoose it'sfr* enorryh.' '

ï'midtigndffhr;ltitls,*pirxip{imsftdor§cw§quyressaiè.Ih*sortdlosks tite rtrfi;r rd+rl rlde H to look lika

l'm idfurd ï l} r* IsfLiotr, the skt.ge oÍ big houlden. . - . I'm ixrigued by thosa holes ir làe gricd rd br ll*Í n$gfit provide us

ixns:*-g* rà- t lh-' fu r, th Ërhcs rcisg mre $le$iom lhwr ïtey m*rr, $;rrs sil Ih uic-icf d tnaw o lol

rmre,rilpn Spfuil ni** * d sffis ËEËE inilo ile scl qd m*s, probuhly in o ne*. Silril lotcd t* 6 ds rrf írom the hdl's'

eye in ils IoEfiq te - r fi fu pwcl ro Le Grudlf tbè reo *hse làe sdence tenn rdC lr p, fync sil Ib pam *ol lk!.
deseent i:rlqesor ftqh.ÍtFi*lf BqadHpoArcstdenenrs iÈttè inugÉ - iatl*re,rlfrir&!ÍrrË3-dfrC
smlll ro*eÍs iB ÍrÉ h r tfr d tt ia$ ri*. Iorè Mgft,Í fur the ÍiontÈ tè8, L H 
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*n il?ed rih nr

expmive pbtc r&. J t lr;h try tlÉ fitíh! fss fldd Srrveyor, gire tàem sore geqr{iol ffi fu lh lailtq sita [tr idoe, h
lÍr:FH!hlrrÈ**sdli*rH{:nl ffia Dust &rils mks *i qhirr* !ftÉihÍïitrg epd rrsh
!G rr rnsflt L Lrrr- I§ dsa níse *. itrËi{ Frsffiilï llrot ïftit triftt !ffi s.t *ent!.tt fui dertls m it rlriws wumdl

'Ihs: tlis trfl - gft frÉeric stim às netr ' lp;rrs s{dd ol th rotcrs- Tbc fuf dcdls hË dom us t fcvor hy deoning off tui
rËhr,dÍlLrd:ilÉed-'htrr*r&-rsrbdrfmderid -xrritrtishfulrgedepressíonfront
d|!Jtrr-hldHt sm k le ffi;ffit strrri* 1àaï krorfrr sre il's dcrurrrlrag," {qres soid. "And we're

tl;-hf brILE rrdorr lfn Oqres*ml lil ltlllr it dglrt bë e irryqf Íroter- (Ídss ra qlAiq tcgeft íor lhe rovers,
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CNN :05 lAl'{UARi ?004.

hÉÀ§A ROv.-ERWÀKËS UP GË\E FqAffiS.

3ASADEI'IA - The robotic explcre'S: -: .',oke up to its f '::'- da;i on l,lais on Sunday. hours afuer n-raking a
perilous landing. sending postcarcis t,c I-'-.. anci taking a rnlicr :q:'-,ea sncoze. The 5-100 mrliron NASÀ craít. rhe
'-si ío iand '"','iinoui dis,:siei oi ---,è rE- r :^Ëi srnre iv97. prc--:: - ,. j-.: -: :Í;unu- 5:;Ó p.m. E,'!;'-'c:.. :al tra-:

a few houi's after Martian da',',i" w'he. ihe sun's r-ays juicei uc = sc:r'canels enough for it to',va"ke rtselí up.

accordingtothespaceagenq iusltcnakesure,rnissionconir-c e.ssel.;ia:ransmisslcn*írheBeatles:.lne Gcci
Moi'ning. Gccd ltlo:':'iir-:g ra leíf. -: :ia -c\+i. r.shich p!-o:- r ,i -: :r::-. 

jar a ie..^r hL'urs ;\i É -, '!cj -i --
t\!^C^ -^il -rL- -i-,^,L-!ï^iÉ ]<rilj. i;ie si^-rt'íieeled robcl ship. crammed with high-re<h ca,'r:eras a,"d geolog'y instruments, ts expecec rc

begin roa,t-rirlg the surface rn a rreek or sc, afaer it has a chance to sii-elcn, stand up and serde rnrc ias ne*
eiivi;"o;iine;:i. ,L ri-,e iil€aïiiir-:È. :nissici :n::neer9 poi-e'J :1.':' :aia !:-:d:; '.: :i=ck !airii': c;e:-::i:l: :=;ih. i-l-=

rovei- by all accounis made a nearlv rlaw4ess landing laie Satu.day íar surpassing even the mo"t opiimistic
predictions of precision tc hit its iancing talget in Cusev Cr-ater. "Even sonre of the thi*gs that we ''!'ere not sui-e

-r-.,? --.-,:.-*i.:i.F r-.--i;. ...-.ii -^i- =-,^- -^*^-i. 1 r1:::n4r +.i:ns ^-.,:--:;^-. 
è--ar* .: l'-i4trir:. !^t P.---,,i":.-,-llttlui :{i= i.val;S:í!t t=Ei:§'í 'r'ï=ii. àd.i-ri li i.iii iu-i'.r!-i, ; ui !,is i;d'íiiiriilii ies}l §i i tn-ia: i=! i i'Jiiui}iv::

Laboi-atory in Fesadena Ea,-lier" in rhe da;'. soon aíiei' coníii'maiion *f the laie Satui-day landing, NASA chieí Sean

C'Keeíe poured ciranrpagne and toaslei Spirrr's ha,rdiers. -ihis is a big night for NASA- We're back." said O'Keefe,
...l...i.-.-.l-i.r:i:-i=,.l=r,=i:::i,ïi.5!.-.'...,r.l:::-j-+:-:..l:!l,il:li,=:me;ií:=li':i-.^-..;lia+;= rig=íil:t iijli a i-i;* rr*r ..,i,ii,i iruuif ul iuuLliuuYl: . JP;iiL UËalrru Ééil'\ iillrx=r ! ii i!: i!=;;

home, stunning black and white snapsho:s ihat elicited excited shouts fi-om mlssi*n cöntrcllers. its -c.: . g+c,l:.
studies are expècted to last at leasr 90 d+,s. it nrai send its iirst color images back Sunday nighl. ---: :: ' ::.--- ::
i;,,,';: i.e;',1 :l:;-:ugh 'i;:'iel N,l.:-4. isi::is*-,1 ::a'- ::'-.::- ;c i;i3 ig: :l;-:::+:i:ai '-:-c ':::. fi,Ír-::3 ''.'^ =
+:A^ iÉ .^^1, r^ ^^È^- +L^ l\l-*i-^ -rËà-^k^-^ ^-. --.^À .^-l l-^.1 i^ (^.,.^,, í--.r.-- F\,,.i^^ 

"A. -1.--^- i- - -
iiíi:e ii L(j(Jii LL, eíiieí iiie i-iii,iLídli <iLlIlv5P,iEIP .-:--=iiU ó,U idiU i;i JU5gv u,d(El . VU,rrrS tirE L=5-<i - --

depioyed para€hutes and íired retrorockers io decelerate. Seconds before impac-l, it inÍlared a prorecfive cocoon oí

-;Jri:. :i=:;:i;:ilÈ';'ï3iii iijj -;=;iiei..j. ii.',ïSíir.L J=i e!:.:,;i. ; atia l=ji i:;- li::-t=ri{- tsl'rYÉ-ii 'i',it dÈ PicuilLeil

a*: .'.!:r a:lually happened.' sard Rcb Marr,nE. iescant and iarJ,irg ffaràBer al JPL. A series of bounces and iolls
^'i" :3,€ s:r. rhe r'obot up to íour stories nrgh and mo!-e tiran a nriie ircm irs la*di-rrg spot, according to &lission

-^- --- ^- í-1
-,, ._. l:.;e lnai :tcpplng spci i-1ss eiaiec n:i!::+- i:-;:.-iiai.:=í;. ::i* i+íi{-i, ii] íi g;"=ai e}iiÈíii, i:'+it

:,.,::: .ièan. lrs a nruch cleanei- sui-íace than ,!+lat 'we h:J a ',tht to hope for-," sard Steven Squyres, a Coi'nel!

- - ,i-S,rr geoiogist in charge oi tne scienlilic tnsrruments on Splrir anci irs identical twin, Opp*rtunitv. lvhich \"'l'
a:-= =.'.'-.-: :-- 1i:..Jr-i:r r= -J:i:c i1r::::::::;iee:.c. i;:,3i-r'g:c::u:l:.:: i:-:rr'.::c.:ra:-:x:l l: ^- -:'
for 

"r-"1^a: 
this'-'ehicle is desrgned íor." he sard. Spirit la'rnched luie l0 and Oppcr':uniry took oíí,ll' - : : ---:

Opportuniry have much nrore n"robiliry and capab:liry than the n.]csi recenr s!.jccessíui visitor tc !'--- --= rr-

thatscur-r'leda,-oundtherocksarrdboulderslitter'ingthelandingsire.Eachcíihen:n'.o,-:i-.i,.3 -."':''.- ::-:
io ex-piore nearïy as much ierí-itory in one Cay as Sojourner covei-ec in tnree niol..s :..-: -'- '.--, l-: -:-

^,.'^-.^: -:LJ; =r ivuiÈ-=. íyjri; e j:i aaffai-a5 ih:: 3-aij:: p:-cïia: six:::,xg pSnCr-Ë.ni35 :: :^.-: ' --:1 :l j---:ae. ''.1:i
r=olir'tions so shà? the';' re..ain crisp derar i i.,l-:. 5lc,+'n up to the size oí a movie screen. a...'. ^: :c NASA. Their
.r icroscopes, specri-onreter-s and drills coi; ic ., - :.:r geoioglc secres fi-om billions oí year-s ::: ".: :n scientists think
-;- -^i; -^;;-- ^-^..^i .^ r^-- ..^ 
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sPÀcE'coM : oe-laNuanr z oor
FIRST COLOR IMAGESMOTT T_HETTÀRSROTTETSFIRÍT ,' - 1 * -:'Í'.'- -:'iI r - \'i / !

PASADENA - Scientists are having a "field dar' rrn Mrs- ogling a staggering new view of the Rsl Planet revea-lElFor@-hè
calnera eles of NASA's Spirit rover. Sitting on its laidin_s perchwithin Gusev Crater, Spidt used its Panormric Carnera to rereal
the matian landscap to be a colorful, tleyzling locale npe lbr exploration. "It's spectacula." said Dr. Jim Bell- lead scientist tbr
the camera "But to really do it justice, you har-e 1o zoom in and erplore a1l the incredible detail- " The initial view, a mosaic oi 12

separate picturer relea-sd u'as takeri &cm fu Èoat oi lhe rover- said B€11. 61 1l millioa pixels- the rmage and the re$ that
lo11ou'd ae the highet resolution pichlres el'er obtained lrom Mars. It is a 4-ídegree tleld ol r"ielr- ot the terrain in Gusev
Crater- The color vista shows the surface to be a geolo-ercal paradise, rich in rek and soit variations, knage details of the robot's
nettrbcrhoo<.l are olfar greater clarity Íhan pfuotos taken peviously by the Viking md Ma:s Pathl-inder cameras. Scie*ti$s were
elale'l at the qua1i4; of Spirit's camera+licking -iob. The imagen' rras shown today at an early morning press briefing held here at
the Jet Propulsion l:boratory (JPL). Ealy black and nAite pictures whetted the appelite of scientists, but the oew sriieeping
color panorama *'ill help chart exacdy.- *-àere lLe íx-rràeeled robot shorld fir§ be sent. Prior to &e press conlèrence
the nel,l- images, the team received a telephone call from President George trY. Bush congËhrlating thern ïbr their
accomplishmenl Ye$erday into early morning, color views that w-ere stored oíboard the rover il its memory strted to reach the
gattiered science aud engirceriry teams lrcre at JPL- That highly-prized imagery has «rme couÍtery of Spirit's Panoramic Camera
- alsa called the '?anCam" for short. 

-Ihis photographic hardware tops a tall mast trnilt into the Spirit Rover. On this rotating and
swiveling rrra.$- two higlr-resohfiioa color stereo cameËts complement the rol'er's nal'igation carrleras, as llell as a Mrai-Tirennal
Emissioa Spectroraeter, or "Mini-ïË§". Wh Spirit begim wàeelirg atrcut Mara the camera srstem uill be some ,í tèt (1.5
rureters) abor.e the grorxrd - providing a vieu' similar to *rhat a space-saitoJ himarr might re standing on Mars. Às exp:ctd the
ru$ color of the matian surface is alparenl Scieatists ae particularly keea to study in greater detail what has been called
"Sleepy Hollow," a shallow depression in the Mas grormd ner NASA's Spirit rover- That leature orav becorne an arly
destinaticn t-herr the roveÍ drives off its lander platiorm in a week or so. More imagery and engineering data rrill continue to be
fed to &lÍh irl tlre days, rveeks, and months to come- F-ngrneas luve nou' successfirlly tested "robot speak" through nrultiple
communicatiorx iirks - rela,r.ed througb troth NA§A1s Mars Globatr Swve1.'or aad Mars Gdyssen trut also dinxriV betu.een Earth
and §pirit. Traveling at tIrc speed-of-light, the image and 'lata tranvnissions take atrout 10 minutes to careà1 through the
írtervening ryace betweet Mars and trarth- Not only is that a good ide4 "it's the law," said §teve Squr, er principal investigator
lbr Spirit's science peckage lrom Cornell lIniversih.
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aaRiDÀTeEffi
GLITCHES WILL DEIAY ROVER,'S TREK

PA§ADËNA - ïhe Mors rover witl woit o coupte of exho doys fo ."lt off itr ÍànJ"iGile the miGon teom

wo*s lhrough oirbog snd snienno glitches. Further l,ests on the high-goin onlenno sho*ed no more

current spíkes like one lhot occurred when it wos deployed, mÍssion monoger Arthur funodor soid

Wednesdty of NASAs Jet Propulsion Loboroïory. "Everything come bock deon os o uÀistle,* he soid.

Meonvt'rile, engineers ,arere slo#y relrociing oirbogs still siicking oul from under the londer, soid A*
Thompson, $e tocticol uplink leod for the mission. They hope Spirit con roll skoight off the front of the

londer, though probobly not until next Wednesdoy or foter. \ffe reolly wont nolhing more lhon to get this

puppy off the londer,'Thorrpson soid. The scientists ore echoing thot thought os Serf see more high-

."Jufion photos token by Spirit, the firsf of lwo rovers to lond on Mors. ScienÍists' pobnÍiol torgek for

Spirii will multiply when it completes its íull-cirde, high-resolution photo of the hncf,ng sile in Gusev

Croter, which could hove been on oncienl loke. "lt's c pretty complex site," soid Roy Arvidson, a geologisl

ond depus principol invesligotor for the mission. "lfs nol o simple lokehed.' He proposed on ancienl

lokebed moy hove been covered wilh lovo, crotered by impocfs from spoce thot threw out rocks, then ot

leost portiolly covered with dust- Arvidson olso suggesled c potch of soil "crumpled" when the

spocecroffs oíóogs drogged ocrocs it probobly isnï lhot exoÍic ond might be exploined by sírnilor

processès on Eorth. 'tffe need our engineer buddies io gei us off this londer ond onlo lhe surfoce,"

Arvidson soid At lecst we're on Mqrs. lf onything brings thot foct horne, ifs the new ihree-dimensionol

picfure unreiled Wednesdoy, kken by Spiriïs high-resdution. two-eyd ponoromic comero. "Vy'e ore

getting *rese dor.r glimpses of ihe world cround us of very'high resolution,' pon-com chief Jim Bell soid.

G,*irrg of fie lvtorlion surfoce through goo{y 3-D g}osses. ioumolisls ond scientists ot the Jet Propulsion

l5$61okry sow o hghly detoiled londscope thot wos olmost polpbble. lt feotured on undulding surfoce

l;fered wiih Íod6. .t "Ll'i"g 
out lo o horizon .o*pl.tà wlth hi:zy, dr-slsËi hills- The 3D imog,es r^ere

greeled wiih o lÀIhool'Ëorn the missi§lt pom, Bell roi
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ÉESË=À'Effi.F§KTTEffi'
?roros *tyrÀt $t ilrlrc -ai=II rEÀEi[l§I
1À*Dt[8 §trE [ÀftE3 rr Ifim lrf cot EtE*tÀ 7.

PtsltlEltÀ- Th€ hiqhe§t+dfif PkÍrs etu ffu dft hh srrfÉe rereds Fryffi ffi@-fi re
HifflirE rrieri*s d tlÀ§À's .!eI Èetsim tfuolory, Ib Ère b irs, ille fir{ d rry erfcdd tr;6ràU** dor fÍÍ'., Ëcs s the ks rwa
$irit's pr*oromid Ésmeil. ïliÍ it Ë,* t id ,tr Xdl, *l'r ir Èrgé ef the ?drrrri. .id, O* oliÍr Íra ayet r;pr-dre ria* ia fraat d tàr rorrr i
dqÍ 2ll*inuler Tàisistàeda7 me kèn xitiqh-'fs r rrhGcdrk re*r1frd olsrFdreïrnsdry,llÀsÀdso rwrptr rle Mag site t€ffie,
IÈmíid §otiur lo horw tle ffien sàcltle {Í.L hG tlLG ro irfritÉE ftaàÍB dftre pcr<m Siara i§ *xt l0 !§rit's lmda, 16gÍe tlË lmdeis
dr@s &eggedacnssttrc seil IhEssfue dsst h*r§Edr{ r Uru,r** utxodri*f HIqflstnotiertutrre d FiEdFd inrestigtcr !lev*
Srqupx colls "bizsrre." TËis stuff is vwy ohesie,- Srpyrec ldè 'lt Mi e*q in $eres. Ànd il's rnil Ëke oEytlsng thEr I hoe es seen beÍore- lt's
vlry reird'lcoking sluff'o Ee Yie* eHelds r0 tttË &H kizoo, rlrre c hazy mesrJike feoture faífdia*§ td.nritrr, lt's st lerst lI uiles oroy ondtrxhbie' **ey t}ink" sinre {re rover irardt lrrt tem d pds r fu. Ihe rds' Grtriàutio* is 4uite diffaraat frm r51 afls kr bie* hove reen,
!F.Fl§ 3dd- Sonre ro*s àsïa debris ttdls beldad ttm, idtdie d íruq rdaè- Ihse are srsall ro*s ond lig mer "l sar oae * ta': tkt looted ro

- *r È res das+ to th+ sizs oÍ a Yoltsrqan" àe sà §@ rods i! làe ir4e, dirïr rercds its hlra ètdl Ed tr6dy h dGG! rie', oÍ ilsÏritC featurës- show sigas cf y*ms d.xecth*iq h eri Ss!É t rl *crEs- Itair smÈth s$rí«e r*rdd *rt tte rtrer sl* tire lt tur q tork
ItrdrTrol designed to drill irlto rs*s ss l§e olt* imlrmcrÉr t- sirdy tlc pisti*e loyer uíderÍe*h ÍlE srsfgtè- 1r fca t. - Ec Ée rindilom
dfr tkli hËr xlra*ing up ogltinsl lhesE rr*s for ffillions of Íesrr bos ad ÉL nndrer noiurc's Eo* Akurion Td,' hrrs rdl tb:'s still ao mI
f0 dllfltÉÉ ti+ ra*s'eornp*:itior. Snte lhe rorar r{Em tha rdr ** o *t:gíËt ilat $n see intrared rsdrti6. r,i*gr ta !É àdr firsf dl*r-It r ll0ï ta *iv1 doser to get intimrte lssks al tàè rad6, ïlió ml reed rri e ttot rruter onte uisled in th h-f sfu, GG.il 6,1eÍ. Tile
*oed nrs. C*ó lsrdr ia lers lhun $rea rdr, dro Ëi§ lool k dFs r{ rrter e tk etls §& d tàe dwp1- Sit kï .!ÉC h iire eff its
Ied* *i{ ecly *ext rteeft, H**s+keepiag ord tro*tredrottiq diritits ae #ieriq; Ihs tron p{ol6 tc exertis* tb t{h1§r ;1rac ta 1wrn *we

kse tàc ÍsÍar is nxxrirq I lÍÍÍle hot- Ik tenserdnres sM rr*e È it r.ils ealo tàe cod€r srrfure, missio "ry 
g*tr Iroryr soid,

W'r eI tu sa*d hfsrllrulian imr ddd *:e* tia &e lr*rlirsir r* - irr:r d m ks 0dyssry" she said, lt't a* eÍ tm srtdt* ,hst
ddixr &o har $rit ïo Mà, st$Bdiq lte rovar's dred{+ffi r-*rr- Iàe lea dso pgs giring orden lo }ilit fo írrttra Íètrod on
t*Íàr3 tàc È sri*irg ud Íraan undèr tte knda- hdling it ào* d ar lh rrr r drr Ftà la n{ &m to tha grfite. Àso ïuesdry, presidenl BusLtW tk -kt hrydsion ta§arct«y tem d il{§& Àdrn*ristroir §cr 0lrt r rfta coqratrftIioc. t}ËiÍs tk tdk Hith rhe t*am st JpL, missisn
mmogrs i*vifed llre pesidenf to yisit tàe (difornis center md -öit:'L rrs- fft: rGr ïr*q- rrydar koss sdd the presdenl did ost toke .lpl
try oa its cfÍx - yet- ïhe gesidart *rx in tte exciïemenl d d lsir- r * 99c t fríic *r f* S11q!, rer lqmq nrd xe lnor it is only
o gli»pe ar t}e Íhiryr rs ry rs già turm ir' l'istffirÍrdi str, sriÀ ($A3pp]

?s)s6-



v

-ob-o\-2oo\à-r,q.

2s)31



NBITBIÏ 
= 
Oï IÈffiJÀII 3Og1

, !t$ru§3ET[À1§ï§ffi
Fi§ttilt - Éc Sest4uolÍly pÍcture erer É - t LÈ * r*
srir&IIISÀ's Jet Fraprhion luborer-LÉ-L FrbhJ!ï.rrIt{* *í *e.*af tL: rorer $i*': posd
mr tr È t' rgid JilB [cil, *o! L öqr Jt fx* 

-,] 
Jl- rprfi t ir i t* d lh rx - # ,. 

-ir. 
1Es b Éc ary

rc'ra la *il6 lar.' k it rekmd tt rrrr'r ld ak ÈE! L*, Xl f d l E * (*È lra h r br.Í lk ry 5kÈ
c*- &r: dt Js iddg@ &dkË J t Fc ;ldë b É r ïlI E ft l*ï *rqs fip{ u lL 11 } she #rt b.li
sa*drtfGd *st onera dtdll*.rlrmef f#f*h$ - ïrr*.'6 gbnrT*ft' tp;res s*t 11
he*s q i pieer *d it'r *I & rt'i tÍ I L* rrrr r f. Ít_q rfft {' h !Èr r!* ft H iffirr+ rtue o hcrp

nesa§ch.:5? tuntdircsui#'t'r Jh li * q Jrtl,hq,-hrí rnb F$ lts dyd t*q. k reór' &ftibsien is,

eie &r* Ím r6d ottÍ Lr tr h rrrq ÍA d. 
-*L: 

5 É Efq -ffi! d sfiq Éà lkr ee lmd t!*r otd

U * 1 s e d iÈtÍ! fi lÍblf * h Ë 
'lJ 

* r I *. Ll 
- t l' b d. h I!& h te. kryc,-*i{h Íd! iii r& èhil and

HI ii ee+ ràÈ* Cir ffttl§, t irlË *ttrJ
tix- lt b o Io& afr.§ie T.d *qr{ r § ïr n& :r } *

b't-& rI-- Ë.*r §..* rsfu lrtÈ srlÈlh rarry sanai

{rtlË-tpr-r.FG*hlh sqtooc-1tBe* & &
uirdÉom stdÍtM'r i*o rffif f qfXh idrir *
Ir &t!r*t* t§* r*k' @aftmË- à{tÈ t* rcr'Ëa Í.*s rgl

1s'1 !fr là*lri+ I561tslyrc$ !d*. Ibr'r sffi m q
tlr:* kl *$chÍÈa[h*$ Sli*itÈt ks tutr lh Écf or

drire dfierro 1a Ètu*r Hb § * E*r, ft E r}*d irÉàB - líp * l*f - |b * r&, &r @. ItÉ M rsË, di{à * i
ltrs rim tb* llÈ, *{ rt b* hÍ ra.q d ràr r icderr* *irtetdd n àiË S ih @ udl s* ns mGL {llrrlriit
tnd trsÉkbàth ratufiicl &é §dt3 t! lr lh.a L srë È Ln xr aàu* r wcd qiLe $*bÈry ràË fu 

-m d:weÀ FrrbtsÉ6glftràrirr inrdÉaqflrr$rifrb.* rttcb rm§r §tle hrthËxes:c*d
mrmelire*re*ffrof,sumohi*srfc,is--gr*fr**f Sr§rdidtrmhnwllbd6qípddcFlasilarÍirrdÈ
ro: inseored on l*n 0{yrsrry, *r *À S'r f dtn *hta ak rlÉ, qfhae$ftsËe rsr$'r &+§&r* om&iqer Ih
rèssl slíg mr liËa flsr Í. íË * ltb ÈrÍ r -li tll| i.tf í far * l} *- lt; i ryr i* $E Ës rw E &or F* ar rs§ &§ t+

rto:uto*-$ss@,ttlsii*f"àrhfnat.5thil-tarí?thnfsf |.-g*rkssg'k*r!rkeagr*ie§-Dsie§*Èhlt
già rte em gt §L ri§ir -rigl L*a lb Ffr r rnf f*t * d tiÈ'* rrur: §ite iil$ Sàila ïqlcr &ois sdd tào

p*si&uetmd*ltqrÈ*-pttp:flfhratqË*ÉIf=Èrss:s:cttu{q@inEestm$tufrrriloiueudxera+*irirq*rcdËlll*lLrà{§à4rf,bil{tb§rr&'tur.íI tb 3 3 
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Detutsche Wertarbeit auf dem l?Iars

-<-=-\Lr3 )o
oUssËloÖnF. Es glbt sie also doch.

die deutsche Spitzentechnologie.
Nachdem das Land der Dichter und
Denker bei der Autobahn-Maut tech-
nisch bisher klàglich gescheiiert ist,
nachdem der TYansraPid in Chiaa
statt bei uns zum Einsatz gekommen
ist und die europàische Mars-Sonde
. Beagle l" r'erschollen scheint. rettet
:-- àlsgerechaet die amerikanische
l,Ia--ErÉundungsmission den Rul
ie: ie'::schen Wissenschaft: An Bord
:es \-{SA-Roters,,Spirit" befinden
s:ch nàmlich mit dem MÖBbauer-
Spekrrometer MIMOS II und dem
B-öntsen-Spektrometer APXS zwei
hand"groBe, sensationeil hochsensible
Instrumente aus deutschen Laboren,

sPÀ(f.(BH, 0í JÀFSÀ{| ?{Xil.

ffiÀ*§ *ÍIw*'§rBEr DELÈYEÉ Dut'0ÀTEBAG IETEETEBEHCÈ- 
[Í: 3 \ 2\

PÀSÀtlEtlA, tnlif. - HASA's Spirit rover mission o0 lkrs Ístes a Ettle roboÍic osmetií suÍgeÍy todsf, 0 "tit o* turi- oís bdllÍiiilsgtffimqEilEparmerotio Rom

*r*nt i, ** expeítsd m toke ploc er oblt u *eel, urioidiq i. Àrr 
'Íi,sí$ss*, foiilcl tiplin* lead fsr tàe llri tryltrot*oa {#'ËE} tevei ptsieí. À *eg lomrd

readyiag lhe rix-*heeled robor - stanrliq iï ug firy tlp latdcr ÉtÍsrm -- ras pul oÍl ïrom yssterdry. 0lher prioriïies iook precedente: Deoling uith o high-goitt

a::t***u th*l rypeared ro lxve a sli$t Floàility Febiem and *iàg +at Èe healtt! of * tey srien<+ hslnmsd, lha *i*i-Iler*sl l*irsi+n §pedr*me*r {Siai-I$§}'

Ëetft are ie exr*k*t x*rting erder,-'He xc*t io ger this prrypy eff S txler,' ici* thmrp:ar t*duy d*rirq e rnri*rq gre!! :;rieÈ4g'_"*igil ngx s*'re * l$der-'e§liii

mission." "gur nhoÍe xorlí is rhe lorder x* ori tfiring on,i ïtoapsa mted. Engineeis Íar §pirit cre deolirg rith a nagging lirbog issue. 0*e oÍ the FÍ0lediYe

batloonJike bugs lhot orshiooed the lsnder ss it bsunded saoss the wtis surfoti mighl snog the sohr orroyi oÍ $írit c il:-egÍer§* onts ${í3' S9iÍit tpeÍi§lisle

pkn or oirbog odiirstinerf todry - ! liÍting oÍ o hn&r p*al, lirea rudirg i* r* sfghíy-írltlaied driag ulder Íàe plotform. Ye re nol :turk- - "b!,1 ilsl's *ur fiÍsl

plaÍt" Ihoryion suid. le re bring *utàr rbo§ this,: tÍ slill o rorry, argineeri àsvt otàrr pdh*ays lu drire Spiril 0fÍ ils lsider. àaolher slirc oÍ ltors wos.

unyei,ed t$dry, taten ày Sirit's porerfol Pamrcmir &m+r* lPaa Cotrf'ti+aiists BÍe s$lsli{ dÈut xhs, Írey see. Gelirg oíÍ iala the disïasre- lhe PcF Csm hss

fmeg*d * ret +Í hills e* tic 
-hs*ze*, 

e liltte eser a nile fl-kilarneters! oxay. ïtrat'r drixiag dist*nc tor $irit, xid Iim Eell, f*ylod §e*eni Lea:l Íer lhe P** tam tom

(ornell University. As eló rky of images reaóes sdentists, xhere io drire $iril heromàs more s heated rtebote. 'Sle'll keep our minds open," Eell roid, ohouï rhere

to :teer Sgirit {oi the bert s{ieÍlte. 'tïi're rearty to go-' soid Roy Arrktson- §ewry Prindpol laresl§utor fiom Hoshin$m Universi§ in §1. louis, tdis:ouri' Ye ae,ed

Íamiliai...but s litle bit slien,* kvidson rrid, omprred lo corliar ViiG ÀA *oi, fr*,tindu, lsrdiry silÈl. tle dersibÈd il os o da:sit "deserl povenenl," bul

delernàring lhe l4rerira of dsrt ra*. lslehed msrerfuls. aad lavs ut the lc;dhg rite is :o* still lo do,'lt's a prelty ea*4ler rile' ll'r nol a simgie lclebed,"ér!'idsoa

srid- H&ih tàe de* fs ***rg iíl geÍi3§ girit ofÍ ils itstio*Ery pe&stcl, aceikr c*E*tdom i: st - the errirsl gf Bgsrlrëtity. li ir raee*i*g tsïsrd **rs, $ti

hesded for o londirq slte on rhe oiher side of the ptonet fom Érsev Croter. 0pportulrÍty is mï set Íor loudrdsxn o* lonulry ?4 gt obsut 9:05 pm. Poiifit Stondord

Time, "tlsrs hs: dc'§h us o ornplioted hund." soid loy (risp, Proiert kientisi for the llft mission here qt JPL. Àirborne porlides ki*ed up bv o roging, but nox

xindr sÍ liarr tun bs troublesome. Bqineeri sre nox debqling suó ilems ot mlle of entry parodrule deployment tines, ond olhtr toriobles Íor Spporluaity's plange

toxord the red planer, Crirp told §PAàra- 0peoÍtuniry is taÍseled to lond d lbridiui ihàum. a regi*n cofilsitiÍlg srpa§3d depasi* of c mkreral - heÍlelite - llmt

c:r:cliy forms undeí *§rerf .er{iiti$r. HA5t's t{srs GXéal luxeyer §{85} ir p.efli*g the ek*e:$reie *ver tf l&ridig*i Pla§t m lsrdirq :*ne' liËS is e!!e el lhree

crhiteis -- txo U.§. ond the nerÍy onived furopeon Spoce Àgerq's llors Expres - noi eirding thà rert plon*. IGÍ cmospheric dur is !e1ng pipelined inÍo rlerjsior-

making and {ebrle llris xeek aboul oppa*ucity's uptoming dlreio *ars" 0ensity and lemperoiure strurlure oíthe srnssphere hos been msde oll lhe mote toqoler by

:í:e r+Jsit gi:g st6g*, Jsy sgiÍ|. 'k 1|S 93st, l'm ó:o[**] erstcii about the períarmo*re oí !píi§" soíd 0cíd torary. ËÀ§À'r Prsgrlm lxealíve fur loloi Syrlem

ixploralba, drorged littriull-time rrgmsibiliÍy Íor xorking rhe lors [xploratlrn lorer proietl. 
*Ihe 

anlitipotion oÍ xhlt s lo ome.is lhe tnly thing gnoring 0l me 0

liÍtle bit I m er<ited cbout geÍli*g sir *àeek dirtf g}d ffts*'l *e l'rn sÉlr," lover,r raid $issie*s aÍ thg psr Lcvery rcid. Yi*ing. lhe iEar! Pathfi*der$olruraer' end

*cs tlre rfunl rokt: - fuirit urd q*perruitf - esó hsr cwted e fuundeli$ ior rhÈÍrg te ceme. "À l{X} ye*rs fre*n ne*, I tki*k tk mesï tlrrilling thi*g xlll Le pe*pl*

;trnding on *!grs sho $r! g0 i0 ïfiese sites r,':d look oÍ lbm t: 1-ru!y hislsri.sl ries sÍ inlere:!..-l!te lleppilg ,lsne: for ïhe e4lorrtion sÍ #tars." Iaveíy 1s1$
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e---:reit uad gebaut von den For-
s:i:e= am Max-Planck-Institut uni
der llainzer Johannes-Gutenberg-
Lnirersitàt. Sie sollen als Schnriffler
fungieren, also Stei-ne und Boden a:l
der-Oberflàche des Roten Planeten
analvsi.eren. ..\Yissenschaftiich be-
trachtet, senrien sie dabei radioaktive
Strahlung a'ls. die von der untersuch-
ten Probi zuruckgestreut werden".
erklàrt Lutz Richter, der als Mltar-
beiter am Deutschen Zentrum fiu
Luft- und Raumfahrt an der Ausrver-
tung des Projekts beteiligt ist. ,.Mit
HalËleiterdetöktoren köinen dann
chemische Elemente identifiziert
werden."

Etwas Vergleichbares haben die
Amerikaner offenbar nicht zu bieten.

,,In der Öfientlichkeit ist .das zwar

n c;i so bekanirt", sagt Lutz Richter.
,.aber i. der Planetenlorschung eehö-
ren die Deutschen internationa- z';
SpitzenH.asse'. Das zeigt auch i.e
Besetzurg ces Gremiums, das die Er-
pedition der NASA auf dero \Ia:s
wissenscl.aiLich begleitet: Zehn der
ftinfzig Forscher kommen aus der
BundesrepubLik,

Vorerst miissen sich die deutschen
Wissenschaftler aiierdings mit Er-
folgsmeldungen gedulden: Denn die
Bewahrungsprobe steht ihren High-
Tech-Schniifflern noch bevor. Bevor
sie zum Einsatz kommen, muss der
ameïikanische Rover sieher die Lan-
deplatte verlassen haben. ,,Vor nàchs-
ter Woche werden rlir s'ohl nicht mit
der fubeit anfangen", sagt Lutz Rich-
ter. Danach gehi es iedoch schnell.
ivlàrg.n, senden die Wissenschaitler
erstà Àuftràqe an den Rover. \§erige

St'.inden spàter liefert er die ge-

ir.o-..ilten' ntten. Richtig spamend
rruC es dann bei der Ausrverfung'
He';:e ist die MarsoberÍlàche kno-

cr'-e':rocken.

l:: Wissenschaftler hoffen den-

r::-. Belege dafru zu finden, dass es

i,il''l :on'.n von Jahren wasser aul

ie* l,la:s gegeber' hat - ..die geologr-

s::e S::.iliïrÍ a: den LandePlàtzen

les: tes nahe''. sa4 Richter. Doch si-

eLe: '.: nichts.

\:crt mal SPrnt Denn der soli

sestern ieichte Probleme beim L-ber-

?..s.o ,'0, Fotos gehabt haben -
deu'tsche Bauteil,e hàben caran aber

àà* t.rn.t't*en -ac: ke::re Schulci^

cil)r,)

a<.f

gen
< nir
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iPACg-U&í - (Ër IANL'ARf2**if
SPIRIT L{\Ï}ING T}ATAEVNTU ATED FOR OPPORIANIT\ 

"
PASADENA - T.<< 6f .=rgÍnrers are recmsructing fte dl', d"so-rq mrl larrling of SÉrit m lírs, É-irg@ffi
well t1a lpq.fran b&yed as it plumrneted tkough fu rgtim ontc Í1re srface of, lte Í€d plilrr kh-
assÉssrtrds ry€§ thËt Spirit plor*-ed ihmr4h strmg guss of *inds so mrch so- ïht special oaboad g€zr ezrs tig€Íed to
assrre lie satÍy su'vived lk sdeal Deqne &e btrorirling Suoge tlrr<x]€È trrbrta air, Spirit's airhg
iouchdogm *as less seyse ttgn that expeiarced by fu lvfus ÈófualsojaroeÍ mva in t997. ThÉ missim also nrade
use of a ai@ Imtrag Sdern. Secure in its cocom of afu@s, SpiÉ's fu§ iryaet fut it rp irto óe ai sune 26 ibet (t
fleteÍs)- tollofir, by srme two drrzen bomces ad skips bef6e caming ts ÍeÍ m the E-tra srtb- Here at tlre Jd
Prcprlsirn t-abqdsv (JPL)- a rnajm recrastruction effort is udemzv to Sitcà bge dta abmÍ Spirifs
srtt*srul tmMo*.n- tessms teaned aÍ€ t:emg fitl€red inlo desÈioas tb ryccory Hmg eÍiefrS bv Spirit's
tu-in crsft qpqtunitr. Opeorhmi§ is nov ryeeding torrard ilkX k-ht tèr a Imua4 24 toffirn d ru.€.nry- 9:05 p.rn.
Fri5c §adrd Time. 'E-e arc going to do a ftIIqp rmrstnÉio-' said Fe5 Theisiry- Pr*É tr{nryeÍ tir the Mars
Erflqaxx Rora IHER) g{ect A team of engmes. as sdl as indepartïent rerienirs are p<t a fu etTut. Puttiag a§de
yas of t"+ng the mly real 'eall{o-€íÍi" ryaisal of tbe t*holog,' cme Àrr E Slii-r drd cnrrv- descexit,
ild lail@ m lías, '1*e will be basicaltv o{r crqectati@s fm ufu ve ömgtÍ E _iíir h@ md a1i these
obescabtes to ria realh haepErf4' -Iteisirger told SPACE-m . Ho* beiry rsessed ae cmFËÍ #trze ómgss thd
atter pactre dqllotlml time sod c*k panders 1o mn<imize @uuri§''s chilces of sm:ss. Bl' lhrÈ is also
ftpllafim of dtain_s tm rnm:v tbings fut cocrld srosàall into a bd dal'. Th Mss Etpr*in Rou r"MER.i a""ig has
nes'tooh absa m ÉÈ Mfts PaÍrfider/Sbjornrer ttat hmH on fu red plm in 1997. Adrl;rng eÈ egip* *as hotlr'
debAetlin er#rr:eriÍrg circles asio itsneeó Thehrdwaewas ryecialll'- de$gnedto ax*I erlce§siE kiffial spsed.*ns.l
b;- sEmg qinds astb spacecratimcedtoward grordispact kmovatims ceidqv $*itmaOppamf-r ircludea g of
tiree sroail raasctrse rcckeÍs mouated on ttre ryacecraft's bactsHl \at can be fiÍed i! q mlfudin- Doins so re&ces
horizsrlat rrc"bcix or co{rrts*d§ls effecÍs of íde{Gside swinging of the lading sry.em as it neas }rírs' "ito- af,o
csrit' lb öe &É time *as &e Descat Imags Motim F,eirrstion SysteÍn {DIMES) - a &xr*adJookirqg caÍtera
mmiql m tfoe lader. Orx;e onboard radar sens the snriace. *ris camera rhdífrdly takes throe prctrres of the grormd about
foltr v*mls 4ilt It fun rapidly a*alfzes them to esiraate th spau:cratrs fuíramltal rdcitr. l"ooks at SÍÈit data has
cmÍïm€d rhar D{MES wqted like a chary, triggering rockeÍs to dryen wird effects tàa rse m+ectedv stÍstrg. A
poirt of dismss*n È rr-trdter or rot §pirit survir.ed &ar*s to re of &e ffMESÀrckt airrin cÍ des{ie làe s_vstern

'TheÍe is merÉire Srv justooiherecoo§n*.ti<ma&me--.a lotof fascinditrg sufl,' saidGedry Ir, Ctief Enginta for ib
lvírs pag'am at JPL. lvfeaiags abcqÍ Íhe ert-v, descffit, and lading dda ae bdd euer-v dav fcr brs *iË _inms and
Írt*Ítàg:Es aryuiry about ntrat the &ta Eeans. "There are sorne nre$arnd occurreffi, \te re siry to exFact the
iaformatim md see hw it rylies to Opp«hmí,v,' [,ee told SPACE-cm . "We tave lods of quditr dca This is a iob of
anatfar€ aod sÍ].trthëizirtr aÍr trrorrcus rmrnml of dara iq a very short psiod of {iÍrs" tee sant

/g:3t3 I
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FNews : as TANUARI2oo{-

NEW EXIT ROUTE P_IÀI+iXTN F'OR SPIRIT ROYER-

PASADENA - The Spirit rovet's d o tb ssfrx;e of ldms ÍLimaim k)ked b,v aihss dï wilfmb-tltrn eI trrÈ-t
rry, brt vtile síl ftÈr ith revealed tlre presence ofmimah tlt* q'tave formed in a lake bd*:ved to

have once lïled the landmg site- I{ASA srit Fridil The fud indicatiw c*-tb gieologic rokerp of Spirit's stil{mdb§
cuild srypo.t ftoo{ies tht lqr*l r*er pusi€ m ihe srface of fu dild öriry iE ancimt pasl providiry m
envirÍEÍn€nt cmóxive to tilè §ci<aaisls shessd fu bndin€ Ée mirrafs called catmates. does not immediately prore fu
lake@. Iastea{ *ecatmaEdtxt coutrdhareM frrorgh fuIerffiirm xi& ftetirymumts of *ater rapu tbmd in
rbe martim amosÉere- Sr"idi$s cmtinrc to &e tte vaious sdrng hypofteses "Wdve got a hreh of idear ad te
drnt lmow wtich one is right yet' said Sesen Sqn-vres, of CfrEeIl &iseÍsitr'- ad fu missim's rnain sciati* À*ofk
\aqS,A +ocecraft has spced caM &{m nbit a rdl Sfrrit rtmaioea paked or ifs ted€r- ngtrly a week

rnÈr saÈt!. ffiiyiilg m Mers. gasineÉÍs sr*tlh six-Bkletl robd rmt rdl otrlb l& d oalo lvks ixrlil la1Ë Jae 15 or
€-h lan- 16 at &e eerlist- À lasiitr;b efu foI€d to &as in t*o sios of óe air bags llut cusfrioned Spirifs landing.

Tbe seakrrs of tougfr fabric $ill t{ock Ée safès$ pae lbe rou coutd follw to the srfrce. Eagineers will np'r ci:mmand

SÍiÍfr to am in place 120 degrax to its Íight ad mll oft a securday, r*tuuctsl rmp, said Matr $íallace, mission

míÍrags- Whil,e imrnobile, Spi{it ius mntiued to @rv out scirue sffi| fuctdicg saping a sq.eeping p.arana olits
srcmmdings rrith its colcr cam€ra. NASA k received 73 pcÍc€nt of thd 3óO{egree rierv as the rest tric&les iÍL said Atbert
ItratAaoq depty project gei€nfi§- SpiÍif abo has begua the tempemtre rul makeup of làe rodks tm<t soil
aotd it §,ith ils miai-th€rmal emissi{n spffi€meÍ€r- ïbe ir$urrent rc ialiadrdiatim _ hed * erultted by objects,
incluörg rocli,s and soil. lt can raea*re thd rdiarion in 16? difirent 'oolors-' inforrnationa tlat scientists use to dedue the
mineralogical cornposition of what ftiirit se. Determinirg ufrat fte Íocks ad soil re male of opefis up the mrtim
geological history trook tlrey cmtain ed allffis scienti$s to be-sitr in srre< 6e job of picking targets tky vaot Spirit to
exarnine up ciose, once it rolls ofi-its hder. On Frifuy, scientiss displapd tk fiÍs of &ar &ta, showisg offpychedelically
colme<l views of ihe srrface of ldrs The ro*er also cmpleíed the tirs §€p in íding rry 1o ils ffi h*igUt rmfolding it§
t§o Ècflt xteels md Iocking them into plce. The $P0 million lvlrs t$omticr Roro piect irrcludes a secm{ identical:
roter naraod Op6trmíy. uihich is epected to Id m tk Red Flaet m Ian 24. NASA sent ihe
frlsrct lbr evidenee ihat Mas may- have been a r*et *orid drcive to life in its mcint pa§.

two mbotic geologists to
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R0iiDÀ ï6!AY ,ltlÀruÀrl ,66i"

Àr{Àr.Y§r§ : *0YER Bou-mb ir finrs.

FtSA1Et{i - ïtror's rhe nnyrhe iiors rosl-Edr*s oÍ sii*fíiffingre@s-ndioileïto o n@ urEiEG,
Eot ils bose pelal os Íirst thought. desant qrl § soid. lÍs ïih wos cne resson lherc Ë r Éte silence ÍÍsm Íhe rover aÍter it stopped

sa dte suífsie. Iirsl it Írid ts send c signdfrth!- rsteÍEs, xhió ms gc!*t:d am; kon [rllk i s:eÍ e sigttcl sul th€ hs§É petal, crd that\
: uàct mr*e {h te*m reieite. 'ïtose xere llr S - lh re hesrd Efier re kft&d,' mmirq idl hdFis * lh hding in *rcv CrrlcÍ *ill heh lln Jei

Propulsion Labarotary iearn rnaage rte e*y Í É rrrr Srrif b ilre ï€*r, *.! it krà rr tàe dlr ÍLt S lÈe pkrct et tteddiad k- ïl:
tiggest rurp*re ra: first hor sEo§d * Aft r a GlÍG',' Iíe-! sd- l}rr El i th 

-ttàtÍ., 
EGI{ld lhere írgr I rb:t sl9rs s L

ofÍer i*l*alrl*pton*, *ad*tklax pst *fcf{lrroHai làe rpcr 5 rrlrd lcsr ias ïhr's *c *cí:l {tdfti*i{*. **ràE tda. f iL
atnuphere-is less rlense hi$er up, t mp rd h t rkf* J d*ri{ dora fàe ldÉ lÉ= f§ *7 i[f. fia otuos$ere and lte opedng d È
porarhute. ileonxhile, the otmosphàre rts ro dcme nr * rntse, Íl sloned ttk blcr'r kr- rre tàa* erycced. 1t doesn't do you mu* good il it's

dorn *esr $1g ground." l{anning srkt. Tou mat it rBtL lilrr q, pleme!" *issln q;r trrl tk some lind o{ rïarn, less&nse rír thíl ïrB§ 0rèr

Csser weuld sffg(| àhlidiani Saarm, fiawrins sdÉ, tors: tkry hsd s dtsl SstE tor, r rírcl rrre Àrl rtarrfi-' Tc lx $pí*nily Bse mere ol lhe

r,Eo:phera, "*e tome rery do* lo makiry ar unsàe#ei tí{er}oÍI íaírcÍrkn mr*c Èt 5É i rder to shdar the ertrT fli$l angle," h* :aid. &*

rlc tern dejucÍl thort the upper smosdlere wU bc dmsc e*qtsh Í0r lh hc- *I d Fff! l. nrl cs eryeded. Ite lemperalure dcto $irit

3daed rhringiÍs desge* mardrer upreflvi&ílrprefrdioesdtlreroyerlea,g{atq*ÉÉl7Gif !--íh ht,pdls:oíth*_ctms$ere me t*til
i.f*ryr1t *urf,erhglhsnr"BstBelikr,aaf sa«rs:fulla**rrtra* gatkdraÖtlrtryHtrk$rk eero$xa. "llrir i: sníoorth time

d;q'rcsrertohen sudr meosuremcnls,'Crisg Joid. Ihtt inÍornrntion ir rupphrrrlC hc-;rii h ryoeooft oràiting Hors. Betuuse predid'ions fot

tk 6rcr Gats lsnding uere so oeorrale, Crisp soid. "thot giyes $s ronÍiderc lh - er rs: lc:- frJd k fediding r*oÍ the olnrosphere rill he like

rt kridimi, &r tle rext r0y$r's l(|dis§.'HAsÀ'Í §8?E §Iilligl r*ce{s hÍre s ekÍE*. *f, aci(nl d hfu sfttem, rÍd it xa*ed very nell, llenning

1*È fm ure tlring, it en:pem*ed hr itrag ress-rin*s. ïhe le*Èer t*cs tkee pki fttrcc n tàe rr; à* cd m,pares high-tulfrmt fu§tfiÍeÍ, §{A {s

ssïeÍi, ï0 d31eÍmim its winrlbhxn ÉriÍt uort l§* phnrlt's su#ore. §trong *i* *t l iat tlc 1rec* grd À rd ro*et fired to comparsatc fo ltc
hsrirontgl $oremerï cnd mcy hme prdel örsltr, tsn*ry stid" Tbc tilb Í.óÉ !íta lb |ry,' h !-- f.{:E d * dc$ssÍ sl§s lbmd fk rh
the !g!d?ï br€{ed írc# lísír dte *ía.,t# l,a**gl sr its àíidté, tàe ger lr* b|Ë' lt !Fd!a IàG H b 3i3 Èteg ts lfitd€r}§d *Í- ,&à t
ros lorered, the londer opened iÍs oir@s. fuGd í€rro-Í6*eft ond ot àe àriic ld t Ft -.í. ltc arral- il h.red 2l tiaes, frlooniag soíd, fut Èr
distrntes betxeen bounces slilt weren'l lnsË- ll §or,rced and rolled for aloii r rI:, d ltc tsr ktflï srr r r§rd from the lsndei. Ï[e rsll l00l lcs

I ti*ïe thflo rse.ted -. md tten nme ths sil*- eare tlre rsrer rollerl to c stog, ï n fipcl I r {r,' l: si{ d tàe ttss pctrl ffitGBEt §0s Foili*lE

i ï6ffird E6rth- "ïke &esdr hall is rrill idae{ ttt tihd efÍ ïr trle ride." tt ralal ftd lr&, sr Èr rlvrÍ'Í ÍdilrG rtn&ded il larded bnse-p*lal dom. Ilut
I wss xhst il told lsrth ïhrough ]he toaar ii ]ril*ftd. li ffisl't hlg behra *e * r, *-{ ref, r B lae p:*aL À1 t{rq rar*r {eÍl*e{ d terftíbd
, irioirbes,'iriusrrsuollyiolíscrtoiÍskre*d.'Imninqsoid-Éltollrortdilt,ralËGÍGrcfrJlrd- 
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Ul-At tr.U\JM : l1 JANLr'HI lUU4.

SPIRIT READY TC GEïDOWN DIRTY OIT M[NS.

PASADEiJÀ - Eno ".+'- nere ai ihe -iei Propuision Laboraic'.; .:FL) are one cabiecui 3wBt Íc- -,rviig a i.e:
range Mars rover on their hands. But bautious technicians now project a day adjustrneni in the Splnt robots

-"^^', a.^+^- +^r,^:n ,.*-. 'i- r ;i +^ lafa \À-ra.{noc/{crr a'rar!nr n..,::-!nh{ inln T!. '.ii>'., 
-^--:-^ 

r- 
=öulg:n ur'-L', gu)= j utcrÉl lcitót,i ,i,J';:i:J :i i- .ëau ËvguilÉDuí} uí=ii:,1J. uici..,uiii ,íriu I r'v,-ec, ::iu;i;i;i5. r:: r

iiíai step Rover engineering teanis ha.rà. i'eadied Spirit's set óí middle wheëis - there are six in ail - inat wtii
enabie ihe mechanical wondei- to fir-si r-oii aci-oss ihe deck oÍ the landei upc. :#iich it is perched, ani :1en exii
]rto h4e;-s sLii-tace. in anothei' .ï:caeiï i'iiiiestone, the robot's arm vias '::;sÉ: anc ïien sïo'jiei ^ iiive
:rs,i:- T.s exira Cay siitlng.u- :-- =-:ei piaiform i+iil glve Spii-!t scie:':i:s:s -:': ::lJ-i.i;:::!,, to :ar-t' 3-: scans
:: ir€ s,Jiicuniiing iandscape. "S3 ,,,È =.€ ro--.,/ Íully sicci up and aii oí or,. s . 1,-ee s aie clepioyeci in a normai
:cnícuratton." said Arihur Amaicr a -issior manage!'for Spin: cperaiic's -^ i-J3.s at an eariy moming JPL
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imaoes that can be co-reoistered v/ith the i'"Íini-TES. Stiii oe,.: asse:-5iec is a -:3--:e:':: '-:-ccicr Daic-3": :'
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-::::=:-= :nd lea;srrn" =LJut *;hat thei' 

=ee 
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-.r.:;:,:=, ;: s+.,=reC, i,!e i=ndel becal-.':es space debi-;s cn l,:=:> - :.: :.; l;;;=r i;:':::.: -= --:...;:. :-: ',; a
..;iícai elierri." 

^rn-àoi. 
rold SPACE.com . ïhat caDie is fairiy inrcx ccntain,ng nrrmo€:s .:' i. .ës iaiu.cart cable

c-:ïiers are now ready io dc ihe task. Once cut, that urnbiiicai spnngs Dack, snaki.g :s 
"''ai 

o?l< --:er^eaih the
:--;-. i. -^:; i6^-;-, '^ 

^t+ a-- ',-^:'^^' I ha- caat ,'^ -- C- -- ----.+ii-,'cri .JÉi ii= odiU. :VtUi;UéV ni,Qni. tne COmmanOS lv i.:ur t,'È Liíii!ir;,-= i,,r Ue Set]i utr .- ]- . L' i . UileiS.

:1,^ li-;i-i. -- ,'--

MARS ROVER GETS READY TC ROLL-

L2,

=. -r: :- *a elei ro:)a\a'.,'-.èa .,.,ó:a- s'.'-,i: liio'. lI l'l eY;:'lr? -? a

-,:=.= :'.?a srccoss{ullv, r,rv;n; ile crcl onic its six '*heei:

wos ine tcres'srcc.-s-. íor iie

à I )Ll 5



pÀtÀ}trÀ - Ífre tiisi íuli,rirde paaorama t*.r t .3 i*ri rÍ-i rorerlr-griln-g ftÉ ràomdlh. la ht**r-lrrr*a;r in ir ptà?'lttsïiïE. ttt* lí
;;;; ; ,*ni, ini eioai*n.. rui6 rirhod rrh t E ïre kience sJsreir t nrdirn-rEirhi* inEge E rdeased *ondoy beru'se the highest

reselurioa pid,;n i*o r*,s., ir *, frïËril; a d;'tà", c*e ;', iu* arrllng our rempder: Ío their tnss,' said Jim !e!!, xho'l in drorge oÍ the .

p§n*,'r*ir r'xteíe lkr,È0i àe i,.};ióà-;+* t,l'-1hrr re Éei .[É-'*,*o im nÈe **r be ra tig p*àe§!;, rlre aniy *oy mosr :aembers

of tie gublit xi!! ge! ro see lte tdl ia*aEe is lhrouglr o furre ffir ;, h si{ I!= is i th urks ïhol xill Íegture $e lhrs nmges- 
*lf 

yor: hod g modem' il

roulí toke a yem to riomioad ik nhole thírg," BelÍ srÉd- h * fl Ëb s{ sriisr reuld put o ponoroma i§*te r $ere and tlran sti* their fteod

* ii io eryerie*a I1e :fO-aeEea rtei. fie'd'iita ro rh làe rre * tit" Flrfr ir.' Í0u 0 Yerf. rëry irle§5e rass oÍ being thare'" he srid' Ihe

58?S i;':iiiiaa lxia rsrerr, $irit lad tbe roa*+o-l**d Sp9**urir7, t*l ttt * l*f eÍ *lg axay pe*ars:í§r- ïh3 asc § Ete* ia piets: or+,.lhtee- drys

rnil ms*rnsier! Èi;o one pieirre.'Ihis is a rerlly remarkoble piete of $otugrryhyi tfurm sr*u- *e beír.eÍil l$ suth a highreuhtior imoge is lh0ï 3iieirïill! icn

rsom h ïo shordr of rodr o millimerer wide. Bell soid. Even ilrr *a'irriirï iiaure - *rior,srretrlÉd o$oss o bod rdl h m ouditorium ol HÀ§À's Jel

pro$r,|risr lcboratery - affers sraggeri*s dstÈil. ru 0§e thi*g, bour,r, m;ifl *oL by th* totd*lt rirbsgs sàou Up eieodl as ffi Íp0!§' lIls rpolr §lrel'h bork

infa §eepy iteilax, the porrthle imprrt arter mrrhy.Ihe *orrrr to*,.'*,itEr ài* ritg*s in it' "s-t :haxcd *ese to ttre ergineers, a*d they wení' '0h'

ö, #:;;#;g ,idg;;i;; Brl;;id. "I&ey'ri sees lhem s lhsussna rim*r. rney n** e-xrctiy-xhol lhey were.' ïle ài$4ditv imr$s laken bv the color

pon<rn - n{rió on toke stereo i*rg;i ruí ;*, bnses - sllor- the.ieÀ tn ,r.ut tt** putts of the surfoe in three diÍmfishir- lsver drivers use suó'}D

redari*g:, buï :p dr raeali:]r. llay 1*ake{ *a:r§ *} r poró sÍ rsi! :Àped by t}re !+-ríti: ri*ags.}bal sa: tsile{ 'oliea' s fr§' lle :sil' xbirh they tall

"m«gic rorper,, msyes in s Í,-id ;ó'#;;rbi iint :t*n :*e*isi Joàr eoftingc. iaid- Itrougfu ïhe soiÍ m6r hsre blac §le mrd in làe ec*y, lor-

reioluri'il pidurer, in ïhese, 
*you ,t,i i-rii ir. i- rr,rre ir dó nor ho;"$. m*dnnird behoriot oio,mud," he soid. lhe }D imqe rho'' one drtgged rt*

thot is 
-rery spedo,utor,- erotiniri i-iu. iit lire s box xuve of dirt ss ïhe rod moyer roxord rhe lander." "Yery, very ftre-groined mcleriols betave in
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PASADENA - A/ASA said tday ít has Sieked two tocdic{ts on Mus tor ts Spffi rover to visit: a ne*by cxder and,

later, a distant duster of hilts the exgtorer will reach - q db tr.ving. nrfe ktorr fire-re we are nw and we dso know
wltere we'rc going," Sieren Sqr.ryres, the missi<xt's mdn scientist, sti duïW a fiev,í§ anference d NA§,A's Jet
Propulsíon Labordory. SfiA. rerr*nd on tad<to rott orÉo the Martian sd late Wdne§ay § esu Thursday. The
rover cut Ífre Jast catÈ altacJriirg I to ls ian&r rÉ bqa, a ttvee-pt tun Ío §ne Ë up wrth the exit ramp ft shauld

usE Èa reacÍi tfte ground, flÍgfiÍ dr.erJ.cr Cfrrs Let+icí<.r.- sad, The rover abo r*d iar Íhe fr§ tím*, mwíng &acftward *n
the lander about 10 incfies, he sdd 'SprÉ is a royq,' Lew**i said of the rtu{ fiticll had been largely immobiie on

the landing vehicÍe §nce landing Jan 3 Ping*titg the rovds iccat*:n. nrenröers of tàe nrssion detumíned SpirÍt

landed abo$ 99A feet to the sodÍhe€§ of whae t §r§ bouncd dwn, sx-d*d in air bags, on Mars, said 17m

Pa'Jxa, the tanding site mappirtg s*íÉsÍ- Reiased dafa sugge§ it fultd 28 tirnes Öefare coming to a re§ abauí

825 íeet ta Íie sor.dhne§ of a ftnr-strng craér, s*, R& fuíanning, manrya dthe entïy, descenÍ and landing portion

of tÉe rríssícn- Once off the ramp, Strii *{ pak fv a day s {lro fo grue sclenísÍs a §hancË Íc §udy {ile cfuernistr.y

and mineraÍogty of the area befue fr r@rns rry fathq. Ane of the f,rst things Spirrt wiíl d* ís extend Íts rabdic arm to
tauch and ca§ure sofl sampbs, tt dso wtr md<e measuremenfs of any rack tfiat happen to be in range. The frrst

target afrer that is the crder, a destindian È *i§ take days if nd weeks la reach, NASA pians ía t*en send the rover
ío ífie so{rÍÍreast olthe crd.s, tsward a ctu§er al híis nearíy two miles away. The distanw rs a&ouÍ frve times Spfr/'s
maximum drÍving ranp, rneanírtg the rwer canÍJ db on the r#ay uness Í tu olÍhres ffs expecfed 9&day lifeiime
We are g*Í*g to head íor f§ase ÍriÍÍs, " §guyres sard, addr-*g íaier, We are gaing Ío ge-f as clase fo fÍrer$ as t*e can. "
NASA on friardray rebased the frrst SÀGdegree, calar panuama af the terrain araund Spirrt- A bam screnfisÍs and
engineers assernàbd the aweeping pancrafia frwlr. 225 separafe images. *The whoÍe panaraff a is there àefore us.

lfC a greet apening ior the next slage i* our missiox, wàlc* rs gettixg s§ í?'t* lander and out *ifo làjs §eÍd,- sairi

Midtl€1 Matin ol &íaàr Space Scrence Sysferns, a mernber of fàe mrssrcn scvbnce ieam" §prrt sidl rreeds ta tum 7A

rrrare dqgrrees Ío ifs rgÉÍ, rh Ínao sÍeps, befse rt can roll aff iís nost inaft lander *ïhe anaíagy àeJng we're abqtt to

kicl< Ífie baby bird íram the neS,'sad Kevín Eurke, [ead mec&a*icaí eng*eer íar tke roíf-off Prrce§s. The new
panorama sfiows a tandscape thd ís pancake flat in some directÍons and rding ín athers. The topography apryïs
'dominated 

by mounds of mateial cas{ off wàen asferods or camets pummded the matian surface in the distant

pasï, punchiig out ctaíers. Spli{ È working in c*ilty temperatures thd,, at thdr highest, w*uld be famiÍiar to anyone

shwering thrwgh the cald snap thd hit the íinited SlaÍes r;n íecerrl lveefts. Tle daytine àtgit r-s a relatÍvety batmy 15

Aegrèes fahreÀhdt. projecf *nàsÍ Joy Crisp sad- ï chr.hed, ÍJus corresponds ta tuíinneapdis'tow tortigttt"" Cisp
Ëcld reparfers àríonday. The matían nÍghtlime bw ís rninus ÍO§ FahrenheiÍ, or abast tfie eaide§ É ge{s eÍ f*e §oilfrl
pote,'Crisp added, The $820 millbn Mars Ex§oration Rover gaied indudes a second, identicat roner named

Opportunitv ïhat is scheduled to land an the appssite side af the Red Ptafieí an Jart- 24-

23 I Ll,À



HOUSTON CHRONICI-E : 14 JANUÀRIzO(N-

SPIRTT GETS READY FOR MÀMTtrONRNT.

PASADENA - NASA p.epued dre f.Ars Spirit rover fm a maattm Íafur &m a sprint om Trslal, *lcctinB a di§mt hll for
the robotic geologi$s uttimde desirlatim- The low-sfuog hï is aho$ two míes ea$ of $irit\ lmdmg site, neaiy five times
the disanee tk six-qiheeled mver *as rrigirafly expeted to travers. But eaga to get fte rffi Ëm fte $4I0 nrillim mission,
Spirifs scire team lras fuided to të.1 for the ffi- to tsffiilelffig, 3*feet mnge with m in&rmediate stop at a 6& to +
feel@ s'ata By óil-acteÍizing Ée soils ad mcks of fre saq aod hiÍq *ieatists belève they'have ihe best "hance of
emining uÈeher Spirit's tagely llà1 mdÍod§y lmding siteis m mcienl lr{rtim l*e bed. Stmding 5 fed" 2 inches, Spirit is
eluiprl *ith eagle-eyul stereo c:urreÍi§ $nt *ill wiffi thejorrey frcan m alffi hrrm.an penryective alart fralucntly trawit
imeges Èm its btrt to Efr& *Tht È our Img-rmge plm, md I thiÍrt it is ver-v rich in sciemiic potertial," said
Steve Squges, fu Corfldt tlaix=si§'astm *to leads Spirifs sciae team 'It als offers a Saed alvenfire rhat I think is
.rrydded in ar hisrrl'-' StÈit has beer peÍ(M dsp fu lffiter óorí 16 ;n Ílër óore the t*Íóscape sinte ils Jan. 3
:dest-$ rrrÍo Gsev Crater. 0m aftetea'aia, SÍtdtHIl ryeod several ep ul).ziry öenÈmdogi d themical mkarp ol
irre smu*ing sdl d ÍoÈs. Thta it *{l sier temad a srcmrdary .rafiÀ hdè Om" *un ffi-ièer ro ee ncrths. À it
lcloses in m tbe rratr=, SÍrrit *rï rre fu intrrffis §J<ed to tb *1 of its robot am b adlze fu Íocts d dirt b ó:trrmine
iwtaÍ kind of materia[ l*e spilirrsrtq a vdcmic lava residm bdou, &e flos of,Crus- Then it wtTl rthrqt to sb a a'der lip
iof about 15 fiàÍ to pr= in. tOre se hre dre ftat, we rrill bave seen a deep irÍ. liÉrs as se Grtr eru hrye b s m this

imissicxr,' said fuares- Ih SFÍit Bt'Il §Ëtourdrdïk hill for simr-lr Sldi= EGil*t rË a mied rrder le&e, fb hiltry
laight hse toqued abore &e *aro Effiually, fuu$, tb uoundiags umld hr lr-r Eoded arA'b-v flcmitrg Baf€Í tr
iwids re sm scrt of rcSaid trÍ qia chmge in ctimte trd l,ks rlrlL d 6ld- ïb a ruy bedifrl 1i* d soqr'-
ooe we wifl gs* to hov very telt in fu wee*s ahea4' s*it Sqwres of
adveature- ffii I dmt kno* hffi it will ktr firl"
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§onde dàel,t naar tlarsoppervlak Robot rfidt op Mars

g?3

,PASÀDENÀ 
- De Amerikaan-

se sonde Spiít is gisterochtend
aan zijn eerste erpeditie op de
planeet *Íars begonnen. De
ruimtesonde laldde tien dagen
geleden op de Rode Plaaeet en
gaat onder meer zoeken naar
sporen van water.

Na een tocht van de a{rit van
het landiageplatform raakte de
robo-t hei oppervlak van Mars.
De zes wielen.van de Spirit rol-
den drie meter over de planeet
voor de sonde tot stilstand
kwam om zijn antennes in posi-
tie te brengen. Kort na 11.00 uur
zond de sonde de eerste opuamen
van zijn eigen lege platform en
de eerste sporen die hij met zijn
wielen op het Marsoppervlak
had gemaakt.

De NASA laat de sonde.twee
tot drie dagen op deze plek
staan. In die periode moet de ro'
bot de bodem testen en voorbe'.

reidingen treffen voor verdere
expedities. In het vluchtlei
dingscentrum ja Pasailena is er
dan tijd om lnet de robotarm van
de Spirit te oefenen en de iustru-
menten te coutroleren.

Voor ten minste de komende
78 dagen onderzoekt de sonde
zijn omgeving in de Gusev-Kra-
ter. Wetenschappers zijn ervan
overtuigd dat er in deze krater
eens een !neq{ moet zijn'geweest.

M etspanrrirrgwacht de NASA
ook op het moment dat morgen
de Europese sonde Mars Ex-
press op 300 kilometer hoogte
over de Spirit vliegt. De Spirit
'kijkt' dan naaq boven en de
Mars Express 'kijkt' dan naar
beneden. Deze waarneming zal
de onderzoekers veel gegevens
verschaffen over de dynamiek
van de atmosfeer ter plaatse, a1.

dus een verklaring van NASA
(ANP/DPAIRTR)

Pnsnorrs.a

AP

De Amerikaanse Marssonde
Spirit is gisteren het oppervlak
van de rode planeet op gere-
den. De robot landde bijna
tw'ee rveken geleden. De drie
meter die hij moest afleggen
van zijn landingsvaartuig naar
de grond waren de riskantste
fase uit de Mars-missie, die
drie maanden gaat duren.

De wetenschappers in het con-
Eolecentrum van de NASA rea-
geerden uitgelaten op het suc-
ces. .Mars is vanaf nu onze
zandbak", zei missieleider

Charles Elachi. ,,We kunnen
nu spelen en leren." De Spirit
landde op 3 januari en haci a1

eerder uit het vaartrrig moetex
komen, maar de airbags die
voor een veilige landing heb-
ben gezorgd lagen in de weg.

De Spirit maakt op \'lars foto's
en doet bodemonderzoek. De
NASA hoopt berr.ijs te kunnen
vinden dat Mars ooit 'natter'
was en dat er een omgeving
heeft bestaan waarin leven
mogelijk was. Op 24 januari
moet Spirits tweelingbroertje
Opportunity landen, die aan
de andere kant van Mars het-
zelfde onderzoek gaat doen.

DDL',/b-or-ze'.q

5p'Es '-) I -or- 2crsÈ
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Spirited Exploration
The Mars rover Spirit is returning tantalizingidatEEEout
the history of potentially life-giving water at its landing site

fÈ-2

(Ë,
cRÀtG GoVAULI/PASADENA" CALlF.

long-held LJ.S. space pr()gram
dream is mrlrins to*aril rcalitl'
this wcck rrith nrolrilc :ciuncc
opcrations on Mars b1"a highly-
capable rover to search tirr life

clues, while also scouting r.l'hat eve ntu-
ally coukl hc a manned landing site un-
der new long-term U.S. spacc goals.

The Spirit rover ín the Gusev Crater
ItXl million mi. from Earth is discover-
ing increased evidehce, like cartronates,
of potential liÍ'e-sustaining watcr.

Jet Propulsion Laboratory sontrollers
were set to command Spirit to drive nine

ft. off the right sidc of its lancler early'
Jan. l5 at 3 cm.;'sec. lo bc-gin a multi-
month search for Martian rock and soil
"with a story to tel[" about the area as a
potential habitat lbr life.

The JPL-commancled Spirit's stand
up and rcconfiguration of its six-rvheel
rocker-boggie -linkage-suspension sys-

tem followed by a planned drive off the

Higt ÍE dution imagery dth€ 100{. Easiem

Hilh shtrs roryer/s secmd Plötnd deslha-
tion about a mile from laltetS site. Ihe hilk
couldve been írlands in öt<kíl hle Guseu.

L333e
lander is "one ollhe most-cómplex se-
quenccs of rotxrtic opcrations cvcr dtlnc
()n ii spacecraft." said Chris Vrorlrccs.
JPL mechanical systcms cnginecr (sec

tbllowing story).
Using precise Spirit imaging and oth-

cr pxrsitioning data, along with txcrhcad
rcconnaissrncc by thc Mars Od1'ssc1'and
Mars Global Surveyor (MGS) space-
crati, JPL has mapped out the first orcr-
land exploration of Mars, said Steve
Squyres, the rovcr mission principal in'
vestigator from Cornell University.

Spirit is lïrst hcing sent about tl{X} ti

t7
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northeast to a 600-ft.-u.ide. 60-90-ft.-dcep
crater. En route there. rt rri1l sample rhe
crater's ejecta blanket tor rock blasted
from deep underground for a "bottoms
up" analysis of suspected lakebed de-
posits at Gusev. Bareiy visible to Spir-

it s cameras ;t iÍtrir- -.'.:-. the nearby
ClateÍ \\ ii\ ltrJaicJ :'. \ 1CS a\ erhead re-
connaissan;:.

"Tt i. ill;rli,ï;.'. .::::J.li\e tafget
that ri ill pror rie i r-, i:.-r:.r. into the sub-
surlace of \Iirr:." Sq *-, -;s ::rjd. 'As we
go iurther and iurth-:,-,-,ihe ejecta
blanket. u'e u ill see :i--- -\.i', -:ted from
-1rl-o0 it. belou thc :Lr"..r -,

Large, perhaps in.u::: '.:table,
rocks surround the 1-<-it. :i. :,.'. rim of
the crater, but the or erh;.; -::1ailerl'
al:o:hou: rrhat could ir. .r -. Í." ail
arct l'ru< ol'lalge dehri. l.-,r.: \,,\\ int(
the crater Lrn the side facin_e Spirit s ap-
!ir.re-h p:1th. The crater no\\ is r-ieq cd
.:! -: :rr;Jir 'letter target than the Sleepr
H.--io.,-. >.ril, .rater that first dreu. in-

"Magic Carpeí' soil Íeature that curled as iÍ
it were mud when rubbed by airbag is shown
in 5D, Chemical or electrostatic propeÉies,

or salt brine, are postulated as the cause,

terest (,41ïctSf Jan. 11. pp. 26-28).
After ser.eral u'eeks rvorking around

the crater. Spirit n il1 begain a l-2-mi.
tra\/erse east tou'ard 300-ft.-high hills
rr.here the spectra and mineralogl: of the
rock nill sive the science team a "top
dou.n' r.ieu. of Guser.'s geologr'. which
at the hi1ls could be 3 billion r,ears old,
said David J. Des Ntlarias. an Ames sen-
ior research scientist s,ith the mission.

This should provide additional evi-
dence as to whether or not the site was
a iife-sustaining lake. Spirit's design was
for onl-v about 2,000 ft. of travel and the
hills are five times that distance away.
The performance of the rover so far

and or erail trafficabiliry ofthe site gives
hope Spirit can reach the hills and the
rockl'al1s below thcm. Up to 5-6 months
of surface life are nou'being predicted
b-v- JPL ber ond the three-month spec-
ification.

Rover Mini-TES infrared spectrometer image
overlaid on surface targets shows red
(warmer) powdery material rover will avoid
and blue (cooler) rocks rover aims to sample.

But even if Spirit can't get the fu11 dis-
tance, eveÍ\' foot closer wiil give the
NIini-TES infrared spectrometer and
Pancam high resolution imaging systems
er.idence about whether the hil1s were
pe rlraps islands in a once 3,000-ft.-deep
lake at the site.

-\iong the way, Spirit u,i11 tn'to dis-
cor er *hv some rocks at Gusev appear
blue and rvhv some ol the soil at the site
rolls up likc mud. a fe atu:: the siience
team has dubbed "The \I:,si,- C:rroet."

Like millions of c.'.rl= iJiL':\ the

U.S. this ri eek, Spirit faces the darir.
srind ol * aking up and setting out jn
lri_eid tempcratures. Nights in Gusc..
Crater are dropping to minus 100F bu:
at middav u.arming to 15F.

Meanuhilc, back in space, things are
heating up on the Opportunity rover,
u.hich is sct for touchdown about 9:05
p m. PST. Jan. ll. at the Meridiani
landir.re site 6.000 mi. u.esr of Spirit on
rhe other side ol \Iars.

\lission planner-r e\pecI \leridiani.
..r rtl.r its \\.ater-reiarcd gra\. hematite sur-
.:ce . to lcrok alien L-\en to \Iars. rvith a

irrk "rar roliing plain r oici of dLrst, said
\latt Golombek. JPL scicnc.- ream man-
r,scr. \\ ith the roi ei ti:tr e -trli delayed
I -1 .iar s. JPL scien.-;- :r-r::ti '.., are get-
tinr.L;h good dr:.: :: '- .-- . .tionary
posiiion the1, decide; :. ::---. : -:r[.from
a pre-set strateg\ to tl; :: -':; :lshlv co-
rrrJlnated "tactical" Di,-ra-!:. ..id John
C:rllas. JPI-s overall scicr-': rr-:tager.

This involves structure.i i::.-irgs and
decision points behr-een th- r ,rÍ science
theme groups and an orc:- - '.5.ience
Operations Workins Grl *: SOWG).
The objective is to rer r: ,. ::.:-,--c data
from the previous ,lrr . - '., - :h u-ith-
in a daily 17-hr. r;r,-:. --:-::-..:,te hy-
polheses for tlr- . -.;.1 !.i:t-
iions, then turn t-1o:- --,,-- ---:m:tricls
lor thc lollou inr. i.,. . :-:*: ..::.
Mars. "Ít is a t..rllr i.rn'li..r.: 1J.:r*--
ous process. Cailas slriJ.

The priman'obiect:r ;> rri the r arious
,science group\ qail_i l:r:r-) the start of
I'( )\ Ëf lnu np(I .r., .. - . . . . :

o Geologl ar; , :-.:-.-:m planning
groups: "Thcr r"'.: t!rih be cn verv
much focused .-i :-.:ting up riith a

Strateglr on u hat i1r. :h- iirst le* rocks
that we so r isit." Squr res said.
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First Bàbi Steps
Good thermal and power perfiormance raise-prospea
that Spirit could last for a year, instead of 90 days

HI€HÀEL À DORilHEIilVPA§A!}ENA, CAtlE,

he N'[ars Exploration Rover SPir-
it nrade its first nroves last week
and was set to roll ofl the lander
deck and onto Martian soil lirr the
first time on Jan. 15.

Rorer health remained excellent, and
otficials at NASAs Jet Propulsion Lab-
oratory (JPL) here believe warmer-than-
expected Íemperatures mean that op-
erations could last rnuch longer than the
90-Martian-day (90 Sol:92 Earth days)
primary misskrn.

An initial long-Ierm exploratiolr plan
has been set, first going to a crater 260

meters (850 ft.) awav. and then torvard
hills an ambitious 3 km. ( 1.9 mi.) tou'arcl
the horizon, stopping at interesting otr-
jects alorrg tlre rvav.

The panoramic camera achieved for-
mal mission succes§ around Jan. l2whcn
tinal octants of a fltll 3ó&deg. intage in
stereo and color at hieh resolutiop were

transmitÍed to Earth. Thc nriniature
thernral emission spectrotneter also
achieved mission success with a full
panorama. These achievements were
aided b-v continuins high-rate conlmu-
nications with Earth-

COI{TfOffEfS DtClDtD on Jan. 9 to
ahandon the primary for*'ard route off
the lander deck because an incompletely
retracted aiöag might snag the left so-

lar wing 1-4lIKSf Jan. 12- p. l4). In-
stead. the-v cho,se the egress ramp in the
.l o'clock direction. ïb realign thE rover
on the lander deck. they toed in the for-
ward and ali drire ,*'heels t('t turn it on
its outr axis I l5 deg. to the riehr in a se-
ries of three mo\ es.

The t'irst move totlk placc ttn Jan. l2-
After cutting the cable from the rover
to the lander-pcrmancntll disahling
the lander's petal deflection and airtrag
retraction mechanisms-the rover

AYI,{TIO\ 1ÈEEK &, SPACE TECHNOT,OGYIJANUAR}' 19, 2OO{ïrgUl
-TIiíwil-I entaif using Íhe-arm ftr

about three days uf soil and rock tests
near the lander immediatetv after drive-
oif to calibrate the arm-mounted in-
struments and otrtain basic starting data
on the surface.

The geology at the Spirit site is total-
ly different with much greater divercity
than that seen at the fwo 1976 Viking
tanding sites and at the 1997 Pathfind-
er sitc. And the rover is returning six
times more science data per day com-
pared with Pathfinder.

Geologist"s trelieve they see at Ieast rw*o

types of rocks at the site. including those
with a bluish tint. There are also frac-
tured rocks that could be evidence of
freezelthau cycles involving rvater, said
Mike Malin, a science team memtrerwho
has also led kcy MCS tlperations.

A vital early science operation was
the completion of the 360-deg. "big
panorama" involving 75 frames each of
red-, green- and blue-fïltered imagery.
"It is à truly remarkable photograph,"
Malin said. It has been overlaid with
Mini:TES infrared data. The image data
were calibrated at Cornell, then trans-
mitted track to Pasadena rvhere the JPL
Multimission lmaging Processing [-ab-
oratory ixsembled it. "The panorama is

Í--.

- 
§ Èr,rt, r,"t J,,t'rl:r =ïïh*r**.t,*Jï,§lï ,;}

six times more Ti,,ïlHïB!;ï;.iritiliililf,;*,ouo,

§€ien{e dala p"f H$"',§iiHiïjl.ji*riiiï!:
day than Pathfinder" ifflï:Híifliïï:-"t,i 

inst*rntents

"They continue to ïxtur over Mini-TES

a great opening to the next stage of our data to pick drive direcÍions that will max-

rnission as we start moving out into this imize our atrilit-V to learn ahout the min-
fietd," Malin said. eralogy and the rocks," Squyres said'
a Rock and soil physical properties The initial Mini:TES data show that

group: ..They are very excited to obtain fine.grain materials are comparativell'
images of wheel tracks thatwill give data warm and more coars{l-grain material
on ssil compressibility," Squyres said. cooler at the site. ln arJdition to min$r'
An early objective will be to do a alogy science, the infrared imagery will
"scratch and iurn" to scuff up the sur- be used to help the rover stay out of
face. The microscopic image r will also fine-graineel nrate rialrvlrerc it could gct

be used to look at the Magic Carpet ma- stuck.
terial which could tre caused by elec- The initial Mini-TES temp§rature
trostatic charges in the soil, or the more and spectral signatures also sbo*'er{ the

exciting prospect of chemical precipi- presence of carbonate material on the

tate between minerals touching on the surface, a possitrle key indicator of wa-

surface. said John Grotzinger from MIT ter processes.
o Atmospheric science group: "The at- That early carbonate findings alone

mosphericscienceteamhastreenvery wilt be a ke-v area of investigation
much focused on analysis of the first ttrrough the next several weeks because

Mini:IES infrared specirometer obser- of its implications ft-rr potential lifc-gi""-

vations looking upward through the at- ing water at the'Gusev site' A

movedSàCFï-0 in. ard a 45-deg. right
tum \L?s mirde.'I'his alltr**ed pic:tures to
be taken of parts of the lander deck that
had not been seen beforc'. to ensure thel'
were clear. Maneuvering room is tight.
and corrtrclllers werc worried rrl'rout
hangups on lander parts or clebris. The
moves were rehearsecl rvith lander and
rover engineering models at JPL.

0n Jan, 13 trvo lI)ore moves werc
made, to 9-§ deg. and the final I 15 dcg.
IvÍore checks were made between thc
moves. All appeared rt go well. Late last
week in the first few hours of Jan. 1-5 here.
the rover was scheduled to roll lt) fi. off
the deck antj ontcr the Martian soil. Thtrt
date would tre three clays hchind the orig-
inal schedule. with the delay caused b1

trving to retract the offending airbag. It
is rhc l2th Stil of thc mission.

Given the difficulty with airbags ob-
structing the primary egress path on
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Spirit, also known as fEn-+ óanges
are planned for MER-B,.Op1»rtuni[,,,
set for a Jay'A landing. TIié airUag ie_
rractlon wmcbes can turn a maximum
of 40 revolutions, eacà one pulling in
aDout ó.5 rn. of retraction cord. More
retractios gets the airbags out of the
wai', bu puts them under tÉe hnder and
raises the deck height for rover rolloff.'lhe automatic retraction sequence on

bàuér-@ctr'ómeter wr1l5e pldcécl on thG
soil to take measurements. Their observa-
tions take 1G12 hr. each for accurate data.

Initially the rover will be kept at least
1.5 ft. away from the lander. Controllers
may Íry to get pictures of the airbags
to see why they didn't retract more. They
may also send the rover [o curious near-
by marks in the soil made by the airbags.

After measuring rock and soil targets

come comfortable with automatic nav-
igation andhazard avoidance. This sys-
tem will run in the background and
transmit its strategy maps to Earth for
scrutiny by navigators.

Under manual control, the rover can
move no more than 15 meters at a time,
because that is the maximum distance
at which the navigation stereo cameras
can safely detect hazards. The first

Spirit reeledth-" bT9 petal airbag in by Rover spirifs first move on Mars is cafirrcd moves will be under 10 meters for safe-
30 turns, and the-side petal airbags by byfronthazardcamera. Frameatleftihows ty, then 15 meters, then several drives
37 turns, as a tradeoff bgtween bag ob- Spirit at its original heading after moving per day with rapid aecision cycles en-struction and deck height. The base bact t0 in. and toeing-in thi Íront rvÍreeli àut"a Éy the frequent commuíications
petal winch was commanded to turn an- Íor a trrn-in-place maneuver. Frame at right opport;nities. If automati. nuuiguilo"
other 7-9 turns over the first week but is afteÍ umang 45 deg. to right Shiny objóct is àctivated, it should girre ttre tingest
the airbag moved less than expected, at lower center is actuator Íor Unaer petal. drives with Íh" l"^t ouË.rigni. 

--'
perhaps due to broken cords. Aióag is visible at petat Írirge. Position on the surface Ëas been re-T!. 9.-* height in the forward di- solved wirh uHF Doppler measure-
rectio-n is 32 cm. (12.6 in.).above ground, ofopportunitv after rolloff. the plan is to ments by the Mars Cjàuat Surveyor
p9 9. edge of that fabric egress ramp drivè northeast about 2í) meters for ob- (MGS) ind Mars Odyssey satellites to
is 7-8 cm. high. In the actual rolloff di- servations near the 3-5-merer-hi-sh rim i3O -ót"., in latirudé u.rd 10.5 -"t.,rection the rleck height is 42 cm. and the of a 2fi)-meter{ia crater, and thà head in longitude. The position is 14.571g deg.
egress ramp is 10 cm' above ground, said southeast toward hills that are about 3 S. Lat] and 175.4ig5 deg. E. f""g. 1.n.
Jennifer Tiosper, the surface develop- km. away and about 100 meters high. resolution is more accuràte than tÉe po-
ment manager. The rover can move at 3 cm.r'seó. top sitions of features on maps, which can
. Opportunity-will add more base petal speed, or 100 metersAr. Automatic hai- be off by 300-400 meters, said naviga-retraction to the automatic sequence, irdavoidance may slow this byhalf, and tion teín member loseitr n c"lr"probably another five turns, she said. power and tempeiatures can be.limiting. optical t""hoiq.r", u.e u"'l.rg oamÀea

Egress will be followed by three days Tiosper said the rover is designed ó f* b"tt", map registration,ie said.
of testing and usilg the instrument de- movè 20-40 meters/day. She thinï<s Spir- rhere aià iigns"that the rover càuld
ployment dwice (IDD) arm and its four it could bg 

.a1 
th9_crlter by sot 30-35, last much longér than expected. It was

instruments. It will be unstowed and hov- which would be 17-25 metórVday-if thó a"sgn"Jio rurvive 90 Sols, eventually
er over the ground. On the first day, the drive were to start at Sol 20. The design to dË of cold as Martian winter arrives,
rock abrasion tool will be positioned range of the rover is 600 meters but wiïh but updated thermal models are offer-
where it can be seen with a camera and the good power situation "those hills ing hàpe that it could remain active
tested, and the microscopic imager will don't look impossible," said Peter C. thlougir the coldest auy of *iniàr, it 

"ohover over the soil but avoid contact with Theisinger, MER project manager. regaii strength'as spríng a;J;;;;".
dust. Duringthe next two days, the alpha Rover waypoinis will at firsl be de- ,"irr*. This is offsetïy d;rib"il;;;-r"-particle X-ray spectrometer and Moss- termined mànuallv until contSolters be- ducing solar array output.
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"The mission litètime is àuch longer
than predicted-" Trosper said. Based on
porver and tempeÍature limits, she said
Iitètime nou appears tlree times longer,
or about 270 Sols, which is the number
of cycles in the qualification tests. And
the bottom of winter arrives sooner than
that- in about 240 Sols. It is now in the
latter half of soutlern summer.

[-ast week the solar arra.vs were gen-
erating about 900
$-am-hÍ. of energl'
per day and the
rover was usrng
700-750 watt-hr..
providirg good
margin, said Ar-
thur Amador, the
Sol 9 mission man-
ager. If the rover
doesn't die from
low power by 270
Sols, it's not clear
what might cause
failure. "That de-
sign spadework
has not been done
yeï;' Theisinger
said.

A long life is by
no means proven.
The thermal mod-
el was updated
with the rover on
the lander, but en-
gineers are not sure whether the changes
stem from the hardware, or from the site
temperature being warmer-there are
no direct measurements of ground or air
temperature. Sitting over terrain should
make it 9F cooler, but that is not certain.
Scientists believe the current location is
one ofthe cooler spots in the roving area.

At the moment, the minimum dailY
air temperature near the ground. based
on a physics model and not direct ob-
servation, is -75C at 6 a.m. Mars local
time (MLI). At So1 100 of the mission
this is predicted to drop to -86C. The
daily maximums are around 2 p.m. MLf
and are estimated at -10C and -30C for
Sol 1 and 100, respectively.

If electronics do get too cold during
winter and the rover expires, it could re-
vive when the seasons get warmer. "We
sure rvill listen for it," Tiosper said.

The MER team is working arduous
shifts that get 40 min. later every day to
remain in sync with Mars sunlight. To
reduce exhaustion, after MER-B lands
on Jan. 24 and proves its health, espe-
cially regarding communications, a team
will start devising how to get most peo-
ple back to normal days by the end of
the primary mission on Sol 90. Tiosper

said- The abiJity to have frequent com-
munications is key to getting new in-
structions to the rovers as soon as pos-
sible- 1'et u-ork normal hours.

So far. the Spirit experience has been
excellent-it has been typicalll- con-
ducting three UHF sessions per dar-as
well as three direct-to-Earth high-gain
antenna sessions. The three UHF ses-

sions involr-e one with MGS in the Mar-

The plan is to &ive 260 m&rs Írom the lan-

der to a neaóy craër, ft€tl Itead Íor hills r
km. away. OyeÍall sih b h Guev Crater.

tian morning and m'o with Mars
Odyssey. Al afternoon MGS session is

available but usually skipped to avoid
overheating the UIIF transmitter.

IHESE SESSIONS return 200-250
megabits per day of engineering and sci-
ence data. This unexpectedly large
amount is on the verge of overwhelming
both the science and engineering teams--
science from the volume of data, and en-
gineering from the frequenry at which it
arrives. "It's hard to keep upwith," Tios-
per said. Mars Pathfinder in 1997 had no
UHF communications and only 1-2 di-
rect-to-Earth sessions per day, she said.

The high-gain direct-to-Earth anten-
na is continuing to move without any re-
currence of the high cuÍrent spikes seen
in the elevation motor the first time it
was used on So1 2. The stow position has

been modified so if a motor froze it
would be usable as the Earth drifted
across for 0.5-1 hr. per day.

Reconstruction of Spirit's entry, de-
scent and landing (EDL) is largely com-
plete. The upper atmosphere above 20

km. was warmeiand less dense than pre-
dicted, but this was partly compensated
by a denser lower atmosphere. There was

less braking in the upper atmosphere,
then either a gust or a pocket of dense
air created more dynamic pressure, which
delayed deplolment of the parachute to
24,500ft. at 920 mph., versus a nominal
altitude of about 30,000 ft., said Robert
Manning, the EDL development man-

ager.
The parachute

descent rate was
slower than ex-
pected aÍ I52
mph., perhaps due
to updrafts or a

high-density ak
pocket, he said. At
342 ft. above the
ground, braking
rockets on the
backshell fired, re-
ducing downward
velocity to 8 fps.
when the lander
was cut free of its
bridle 28 ft. abor.e
ground. The de-
sired is 0 fps. Man-
ning noted the bri-
dle-cut altitude
\ï3s onl'i 1.5 airbag
diameters; the
nomkral is 40 ft.

The lower altitude and 8 fps. sinkrvas
Iikely due to a low-altitude,eust and the
lander swinging the backshell attitude
to off-vertical. Uncorrected, this would
have added 10 meterslsec. to the touch-
down drift when the braking rockets
fired, but.an attitude adjustment rock-
et fireil to correct backshell angle, re-
sulting in actuai touchdown drift of
10 meters/sec.

Manning thinks when the rockets fired
there still was residual lateral velociry
from entry-the parachute didn't har-e

enough time to stabilize to vertical flight
owing to the thin atmosphere. Also, he

was surprised at the wind dlmamics.
The touchdown was 7-9 km. down-

range of the target point, which can be
largely ascribed to the weaker upper at-
mosphere deceleration and the several-
second late parachute opening. The
airbags bounced 28 times over about 1

min. with little rolling. The lander is 1o-

cated 250-300 meters from first impact.
Engineers might deploy Opportuni-

ty's parachute a little earlier depending
upon atmospheric temperature obser-
vations by MGS. A previous idea to
change entry angle to cater for a warmer
atmosphere has become unnecessary. B
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sPÀcE.coM a2l r§[iARr 2004.

SPTRTT TE.{+{ WORI{I}IIG CN CO*ÍMTINIC,{TïON GLITCTI.
PASADENA - A mmmrmirpé released late afternm wfusday from Ée Jet prrryhin t^àbioratory (JpL) 115
indicded m unresatved isse qrilfo the **rx d fu spidt Ma; rover. According- to a JpL saemËm. *romdcontrcllers rvere able to sed msmaads fc tk ltías E$ratim Rorer Sfirit o4 W"Omar" aad reo,]l-d asi@ signal acknowldging that &e rover heard tkn rfus€veÍ, grord m"ne"s-ne* öd oot receire expected
sciedific and enp*eerrqg rhh Èom Spirit dlring sctrdleal ooumrmictirn Fses Íftn.iÍg fu reS dÍl,et mÍtim
dft-- kats{t mnËgers kle uot 3.e{ determixed lk eause, àut srmiltr.sl€sls mrrred set€ra} tin€s eriry ihe Mars
Pathfiner mission, stated a JPL press release- Tk team is exanining a rrrÍrer d diereu q.-ios, some of
which wmld be resoh'ed wten the rover wakes rry after pffieÍing down r fu d d Se matim day (aromd
mirktar kci§c tirne W#da-rJ- Tle rer1 cËarc to kr &sm the ye§icle is yhea tk rors rmï atte&pt to
mmmrmicate *ith NASA's Mars Glóal Srrveyor ortiter at abour 8:3o p.m- ffic dre todgbi A second
coÍrÍrumiufii{n €muhmitv rrran'(rcqtÍ *out tm h:Ís htrr órring a relay mss vÈ fu lvks Od}oey orbiteladk HA§A rycecraA nm circtirg Mrr If rcsary'- tk gigtrt tee x'ill afre ditiaml rffi,r€ls strys mrly
thtrr§daY ffiring - tlre morning dthe lgth day on Àdms ftm SÍirit has btrn ryeratiry - \*,h€n the rover *rt* "irrxl cen cmicate diÍecÍIv with EaÍth tttrwg[ its high gain amm- Eeti€Í todily,-SpiÍit grolrnd onfollers hd
r€poífd ràgÉ an ryli"k d mmnrzds Ëom JPL's kp Src N*rrryk sàtion a Cr"*rrr+ An*ratà kd been
lftruted &!e to bry'Íhtmdergrx I &d rnrelma site- Tht commrmicatioa se6kn irch6 comsmds to S$rit,
to begh nsing fu fu &st tinrc its Roct Abrasion Tool, a grirfu to begit Up1k d a sdect ro* within Íea€à 6r the
r§bd iE Griw crarer 

t $3 3 \ b
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NASA FIGHTS TO"ir§vI\rE SPIRTT ONMARS. 
ffi

Attempting to di+nm a nearly mute d èlirious Wac€cx'aft ree fr.m l00niillioh àiies aua', NaSÀ -nti*
contollers said Frilay thd they suryecÍ a had*are poH€o m Öe six-s,l# }írs rover ry- hre cltrreed a svere
malfimctia Th cÍaft- Spirit, ks se*t h* httle mre thm beq md +trdic dda Hs since Werlnestr,v, fucitrg NASA
engineers to scrnmHe fm mswqs at m ioopmture time: an idedical rotrot ship is poised to lmd oo fu deÍ §è of Mars on

Satrrday night s Sunday rwaing, Cadiming fut@, wilt d rme tireto unffid &t r*at utrq, project engineers

sal! @.bave deÍsmid ed SpiÍit hm rtbmtd s tieil to Í*oot itsdf mre ihan 60 times a day sinae tàe faifure- The
pefiminal'heatth chehry includes both bad reqn znd good nerrs fm the $400 millim missior, designed to sch for evidence

of qater m &e red plmd in the ancient pa$. First &e M. nWe will ncÉ be reSring fm{Íimality to Spirit fc sme time, for
drys u wedrs, evem fu tk best of circrmstanees,* Pete Thiesinger, lvírs rover foject Ínsrra.gtr, told reputers d NASA'S Jet

Proprlsion l^abordory in Pasadena Califomia Nor*'the good. NASA ergineers rhink tky can maintain tre spacecrafls crrrent
heahh f€ wrne time, colnmrmicating simple corrrmads aad receiving simf,e rephes, btÉ norhing comryable to fu flood of
geologieal and Srotograpfoic rlata Èm the first 18 days of tàe missim in Grsev Ctater, a mqlty tfiLmile-wide poAcmaf
thfirght to have once bern filled wifh water. "I expect we will gsÍ fimctionality back from this rover,o Thiesing€r affi- The
chances that it will be p€rfect again ue not good. BrÍ the charces rhat will not regain fimctionality are low, too, he said- ïhe
culprit ranains a mystery, b* engine€rs have pinpofuted lfoe time §,flérr the glifck begm, Spirit was nsing a onkd motor to
move its theflnat speetrometer for a test v/ktr tk motor unexpectedly coÍked oul After flaL its messages to Earth became

sporadic. feeble md in some casu gatrled- Mme &ective urork &miaed that its gocessor rcpeatedly uakes up, aile@s to
load sofrrryme data Ëndr a pstr1en! ardthcn presss its oqm re*[ hrtto- JPL enginffiB lmve coaxed SdÍit back into regulm and
coherent contact r*ith E^uth, albeit io very simple conversatiors They think one possible caus is that a hardwme system has

brokelaodaffe{tedtbe softwaresomehow. *Welealmg, longway&ombeingdoaehere,tnÉwehavemiousproblmsandour ,

abili§ to wotk asd th is u*known," Thiesinger said If perfmming loagdistmce therryy on Spirit were not mough, NASA
mrst guide m ideatical twia rover to a landing io M€ridiani Planrrm, a high-elevatioa plain loaded with a minsal ïhat often forms
ia tfu prestnce of r*zts, The Àíaitian atlno@e is mush thinftÍ tilse tian it is *tr«e Spirit lad, and a rec€ot dust Sorm in
tàe regioa thinned it eyen firtrer. The cordidom rnmn Íhaï @mtm§rs parachute will have a hrder tirre slo*ing the craft as it
prepares to lmd- To compensate, tle craft will deploy its prachrÉe mtrch sooner before touehcbxn, qàich is sclmduted for 12:05

a.m. ET. 'This will be challenging because ifs the highest-altitr* terxling that NA§A has ever #erySed," said Wa5me Le, &e
qngineer in chaee of &porttmitrls entrv- kctnt mdlanding. L3)59
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SPIRIT'S TROUBI.E PUT PNESSURE OTI OPPORTUIIITY FOT TATER CIUES.

PiSÀD*A - l{ÀSÀ's next rorer is due tc k*d a* ltars esh 5sndoy. hlï its fxin remsirn iE riltd orà*r oa the plarct'l urfatlÉ@*e stotEÍcr tile uproming

taudrrhxn. Cocosned in protertiye oirbogs, ïhr Írkrs 0pprrtunity sporeaoÍl is sóerkleil lo àouate ods s fld bosin nelr dre plonet's eqsslor ol l?:05 s.m. tST

Saday, tapp*rg a sirrnonth iarmey írun tape {o*werd. }t ffiïoÍk b*E àiG }7 tle §pirit rrrar, ràirà H:d m lhe opposile side a{ líar: sa Jsn. 3, }6s becn

ldtd i:r#*nitely *:ile ar§ir€Ís tïy ïÈ s+rl trlt *; Ë step:d rycÈq pr{.rh mrlier ttris r*et. *e've gct a laq r.oy to ga here riifi *re pltient *r ilteasi*
ore,' HÀSÀ pÍoíed monogeÍ Peler lheisilqer sdd tritq. k do lrre reríom poàlenl, crd our obilfr, to erenludlT rorh oroutd Íhem is essenriolfi udmon-'
Ihe sir-rdreeled Spirit rover begun ocing enatio§ fcàcs&7 rb* eqiecn írhrl rmning s EsIoÍ drire le pint ils iafared spedtorBÍer sl tsrgcfs Idth
&:ev [rgtar, a ra*-rïrern iegíoa tàg rize oÍ (6mefu- !:rsft r*e ;rt ef r*ead proHm, *re roreir co*rpelÉí sïopg?d ereoïÍxg cammedr. Iharr it §r
tr;hs ta r&ot iBelÍ over md over ogoit - Ebrrt óll thcs oïeÍ tt€ csse rÍ tm days. lhisinger litened lhe royer's behovior t0 tÍyiÍtg l0 reslod s &sho,
oq*r ra ktt- Tsr yau at k, ttÉs is iU lc fstf rfe resct àsih!- IIs b i futl rcry darc to galling u mll ro*et ouï,' ile suid. &rl là+ rotw': dlearpÈ

tc È its* sr Ís lcse ë** msxrssfrd, btr q-ërï È b*cy* lH tl. oJl i*t be erpe*e*riq bdir hc'dmre sírd saltmre problems. Ï1r* xÈele orde§l is

prplerhg qheers. Ihe rover wh Fddey resprded le rsmrds Írea Ltl hí L lirul tkre in tuo dop, hut rent hd mly o limiled smounl of engíneering

dsto. I}ul, h.rcïeÍ, rsr o*ri&cd gryess sinr $il res bemiog lad rdy !ÍlÍr.6 mdb nobe au* shnph bsff lfu told ground co*Íollen it slill wss

dir*. DcsgÍre fi: *tÈ{omfrole iïtrtí *e rarer'r prr *d rkínrd ÍoTÍC Érs - r*l se {re{ia} *e *lrririry *re lmlila klian eaviio*Ërar* - oppesr ïo be

uo*iA property. So h hospiol leÍ*B!, tà. sd b h sitirol àst rtde ta*fir, jíq cqàeers lin+e lo sorl oul the problerns. Sli$,lhe rover's toaditiol lihely uill

rx**c s- kxy*ys,pcÈpro$ -;aels, cra!.dslL b tirËes,'IhdsiEcr soid-'lk x $toit isaï Slely to Sa beuning bod

sri*lt,rÈlxCkr,*FitG§.ldtlc*nrf -rurqr-Ih--1*sk{Bsrklatstllà€FÉÉdlÈ,lmddtlrinl,**n*tsèèd.Ï}t
drsrer lli it fl rrt nrt d 0ll, 1 thinl, rc *r br. I thhl =h rr**: - tX kood nildb.'ïheiriqer sd- ïch sbgÉC lkough this me rloy I r
time, *d reï $e *crc re end up,* hc rdacl. * aíHI kG Í rtt Lsl rror iR s.E quirer I quife o skÉó d fc b$rtim.' $iril md its t;in
réprcsd c oml*aed [?ïstmestï Df S?$ *. Ih tÍH LaC - CGrr gatÍ, t er1er€ ntl t*lilte #f l**G& i &Ëbrir'r &iar* S*rar]. ll§l'r
0pporturily rorrr il hcsdëd Íor lk#ieni Pku, r ;er-fy hsr *ii lf r *e eter skle d lie pluret 0* oÍ làe íehd d rrodherl regions or Im,
flsÍi$d rrus àssm ia fst ào&§c it prer-r hr=f rít r.re*qr dxre fu u xfu bdirg. Srblbt ts !*a.a ril lhe síe ktrrss il
tpg*r*kràerakod*itlt*e! oÍgrayàe*,r-rrlIËhr H*wsr xiltir LsdiereÍrÉs.'ll*rs - Lxtit rq*rer ftï
xoter,* said llÀ§A proled xíentist by &Ép. & re EÍ t t r :- lr{ S tàe rofu to &lernrire rÉelk Eda rr:Í rs Í!d h thc F0í É.r
these radr Íormd. sr* íhdter thst Fst ce*t§.rt r hr* Lh'$Sfl kr Hód kr*yrr, or orbls ÈÖl m -.Í Órn tle dmtí, fus
furea*dthepresalre dbemciteol lreíili€d --rraklLtÉLftrfl*taÍr*ter mIs: -iaíttteltsrr!.-1Ir:s r rix &eaat,'*
Xry ln*han, a depïy yixipal àrverrigcr fur nr*lr UËÈf I 9- l-s, S- 1t tiad aÍ dcd to us ii gc ti a.' k t a Ld k- *G IlSl tÍLcí
shrs *xrycas telaa?rtódlerali'hlh §rcdffir-Lffityrr:r is hÍ!dt{ El Er &sa ÉlElr ËÖ *à b a- a5 dcs lq-
kisÈht**l*Gtsès*cÍàemttcie*(E$atlrtt**re{hb}lffirÍcrd*trtalh*l*dLxcrd*ditcrt§fL
oÍwkrnirrub&lt, ir Ífiirfr cerc&Íkliciin$tiiLrriarc Jbttr -.-.Ítd r Fcs€r -Lrc.,l lk tlÉi rfí!. tIIs !-tlc.rï lrr'
kvidsmsr*d.tuireertchhtií:Ikbritui5tcbclrclrhdi*-rrb$ lbih.hIfSAit*i+lËÈdÍÉrhacÍ§-à.tI*r
iacomËiraa-1fa'reasare*k*aae *attàiriÍtf L'trrALfipl; flíLÍta--GaËrÍaplp:s:redírarriici
Í{fftioat*ngia-bdit$ldyri$hd*lrthmperh$rb}+.bf LftrIyrhrLdtbrrsCÈa5r#bdp:l@arsnofiie
surtu§rrtalsplÈstrarliltf.rda,Èrtirittc-iJt-l-HEhof rqccl-'Èqr-!r-a.§dtàl$$'sS?*it
rcr*r,**ar§ih,ut*r*qfua{lrÍt.#É.fi.íf;ff3l*qryï*tLislmnitL-§Lde rerlEíeFÍatiEonl$e
surÍgceaf lfursÍortkeeBsk-ll prto dfxih LÉotLdJlr*r-rl--ïrly:r; -stuF sIdh!íLaÍ. re'rei*vested o ht,'

'q*'r*p'"s-0ï&ïIrË$'aË'ïÍ!*i,'=Örrarb'ËÉï I ÏrS 3 5 l \

WASHINGTON - De Ameri-
kaanse robot Spirit op Mars heeft
pech gekregen. De robot heeft als
gevolg van het euvel al 24 wt
geen bruikbare signalen meer
naar de aarde gestuuÍd, zo heeft
hetAmerikaanse lucht- en ruimte-
vaartagentschap NASA donder-
dag in Washington laten weten.
Wat er kapot ging, is mede door
het uitvallen van het contact nog
niet duidelijk.
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§pirir
lï'ashiagf,on :- De' ArierÈ
Irr:lsesonde,§piri-try
Mers heeftPecÍrgel<re
p- Ile roÉt stuurt als
Hsv:mhet€usel
seensi*nalcnmeer
íaaraàaarae, mld
h*AM HÈ

f+tapl{A§À' Ia
+*n Éq;:Ï .aË_:ei1me
ries lÉpot is gegaan' is
ded-oorhetuitvallen
imnktcetact[osIrFt
dtddelt'k Hetmanlrs
mentis mogelijkere
stigvotgiens de NÀSA-
De Spiritarriceerde
zondas+ÍanuaÍi oP de
rodeplaneet
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SPIRIT ROY'ER REMAINS IN CRTTICAL CONDITION.

PASADENA - Ergireers lrere a the Jet Propul§on l-abor*ory (PL) Íace a confirsing high-e6t
togedEr o{ daa as to wtr* has crppled *= Spi.it Mars Erytrcr*ion Rcner.. l\lASA o{fici* s*l in a staterrEnt this
rrorrÉrg *re7 had received a signd at the qerq/s Deep Spae Network antèí'rm corrdex rear Madrid, Spdn at 7:34 a,m" Eï.
Sprrrt corrrr.rricaed íor I0 rrirutes ir*ddty ard *ren ler íor 20 mlnurg more, for a total oÍ a half*rour of data transmission.
The u-asrrisiorrs arrived du'irg 90-rrinrte wirdow of opporu.rtty a the roner eÍrterd the rrrartian rnomirg. That's dr€ Bood
rer,ls- lt rreans tle róoric fieH geotogist is keryir6 icetf ledd-lf erro,qh to trans.r*t iníornstic*. B.r in a fit of robotic outragè,

Spirit È rfutng itself orer and orrer again dozens ad dozens oí tirres in a futile atterrpt to restore itself to norrrnlcy. One
thirg is otviots. The rcrer has -en better dz1n, ard nrqf rrct be sr rtive rience duty for an extended period of tirre. ïrVe do
har-e a =rious problem- in or.r ab{lity to event:ally work al-or.rrd issres, said Peter Theisinger, JPL Proiect ilran€er for tle l4ars

Explo{-atioír Rorcr program. "The chances óat itll be períect 28,in aie not good," he said * an early rnornint press briefing here
a JPL Spirit's Ílight software b riot bdravirg rlorrnalb/, Tlei§rger eryldred- The rotrcr has been rebooÈng itselÍ sirrce

Its or6oard processor wakes up, lods fiight soítware. dren uncovers a conditiar that, in turÍ! causes the roarer's

brain to reset itself after a period of tirre. lt tfen repeats tlrat cycle. \i{fislgygp e, r<es dre reset is not always perceived to be fre
sarre," Tteisirger added, rruking the roct .ar Ee of the problem all Ép rnore elsive. Tlrere are irdicatioÍ§ *ra Spirit b resdess.

TheiSnger reported. not gorng to sleep at nlght, Tlieisinger satl ergireering ard sofrnrre tearrc do nst lspw-uàat sted *e
chain oÍevenb that have upset $irit operations- "l think p€ísonally, ód it's a sequence of events and we doàt lsrorar, dereíore,
tàe corrseqr.srces. I think itb diflioJh at Éis vely prelinÉnary scage to surïE that vre did not hane sorre tlpe of hadwre everrt

thx caused óis to stafi." To v.Àx exent operarors can be:m r4 a software patch to ignorc that hardware issue - ií dra tuns
out to be ttre trouble spot -- is not lsrow. lly'eVe got a lorg way to go here with *E patient," Theisinger said- TheisÍnger tdd
SPACE.com Érat the problem now beirg wresded with rypeas to be relegated solety to Spirit ard not be a prólem lurking
within the look-atike Opportunity .olrÉr set to lard Saa.rrday night, rorrrd g:§5 p.m. Paiíic §tandard Ïrr*, Or-re tecirni<=l tidbit
surfaed today about what was takingplace or$oard Spirit beÍore it begrr to throw ia tèrrper tartlunn. Er6ineers \^,ere testing a
rroto,r in Spirit's Mini-Therrnal Emissiul Spectrorreer (l"["i-T§).The rnotor dr"iyes thè ebvatisr rrirror within the Panoramic

Itlast ÀssenÈly - a lcrg tube-straped strucftre at Ére front o{ t}e rover. E:Ferirnet* raaere beirg done on l'1ars ts {ompare
temperdure rarges ard electrical currents needed to drive the rrirror motor with those rneasrired preJaurch Ín a vacuum
chamber here at JPL These tests vrlere in process when Sprit seeÍTs to have started to e)gedence probbrre. A ryeeial anornaly
tearn at JPL ha been forrred, task€d to troubleshsot a rrynad oí pce§ble sc*naríos dlat led to Spirit's bewilderirg coÍdition. 'l
expect for this to go oíl in *ris mode for several days, talkilg to the spacecraft, gatlering more data winnowirg out theories, ard
tesïing iàose theorier" Theisir6er exf,ai.r€d. 1 think ule *sid e+ect drat ue will not be restorirg Íurrtionality to Spirit for a
signiÍi€ant peried oí tirr=," he add€d, lcting "many dalË, perlraps a ccrrpk oí mree§ eiren in Íhe kst oí circurrstarces," liíe're
stqging rhrough thís one day at a tírre," Theísinger corcluded. ^ .- , i2?\6)
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sFirit It-ahèi To Move
Rorlgr landing goes well-but rolloff is delayed by bulky airbags-
and its Iessons are being applied to following 'opportunity,
illcHnEl À DoRi{HE|IVPASAOEIITÀ CAr,rF.

ars Exploration Rover
"Spirit" has had a re-
markably good n'eeii
but engineers at the Jer
Propulsion Laboraron
here are already usiug
Spírit data to improrae

the chances of the other rover. -Op
portunity," slated to land on the oppo.
site side of the planet on Jan. 24. These
activities are part of a formal entry. de-
scent and landing reconstruction teem
that started *,ork imruediate§ afrer Sfir-
it's Jan. 3 landing.

Program officials were going to de-
cide late last week whether to add an
unplanned trajectory correction ma-
reur-er (TCM) on Jan. 10 to alter Op.
oornrnity's approach path. This and oth-
er tactics based on Spirit dara and
analvsis are being considered because

"rf a December Martian dust stor:-n rhut
ies changed the atmosphere frtrn :1":e

predicted assumptions. One dar L-EftrrÈ
Spirit's landing, commands were sdnr rL1

deplof its parachute 4 sec. earlier be-
cause of the same dust storm.

Spirit- also called MER-A, appears in
overall Erailent health and should drirre
off the lander platform this week. Sci-
ence instruments indicate they are in
good shape- The electronics are running
'* aÍrner than erpected. which can result
n longeridle "siesta" perio& in the mid-
Jle of the day to prevent overheating,
but the problem does not appear seri-
Lrus. lt might even extend rover life,
x'hich is limited by cold t€{Írperatures as
ilre Mars season turns to fall.

The main hangrp late last week was
getting the tanding aiöags away from
the rover path off the lander. The de-
sired path is to drive offforward. but the
airbag on the left side might snag the so-
lar array wing. The airbags are auto-
matically partially retracted by tendon
calrles after they are deflated, and can
be further retracted by command.

BuÍ several retraction ettempt§ last
rveek produced only margina_l results,
and engineers were wondering if some
tendons might have broken. They are
also looking at turning the rover on the

pad to exit in a different direction, such
as 110 deg. to rhe right but prefer rhe
forrrard direction. Tirrning on the pad
g:uld cause its own 5s:F- .furother re-
traction attempt combined *irh lifting
the lander petal 20 deg. *as to be made
Jan- 9. Engineers are simulating the
problem at JPL wirh a full-size airbag
and lander. The reconstruction team is
studying whether it should change the
automatic retraction scheme for Op-
porrunity (MER-B).

Officials plan to start the process of
jacking up the rover onto its own legs
on Jan. i t. and think it might roll off on

Èord ï rir oÍ hdcÍ was Íreatd hom a navigalíoo c.rlcÍa paronma. rte ccn&d E stqt Íï lrn Es remoticd Írom ftc pi@c d Éc pde at loreÍ lefi b 0tG öG.tsb{ra bt- rbdalttue. ort#srdrrq ar ttrlËle cgrs nmplniàttrlc
ffi * t* bcfitcr ËÉa. Eltr scc b rh:rt.t I o-do*, lut i jri,re ln oattrfrd qt hfisÉrigr tcrsr*ttptrl&ftun dn ramg. Rover
ÉI *c Lr ra btÍ d rlll tc s ddod órdio*

Jaa. 14, which is three dayslíter Íhàn
the ideal schedule. The biggest nearby
rocks are about Z) cm. (8 in.), which the
rover can drive over. "We'll be able to
drive a lot faster than anticipafed." said
Jennifer ïlosper, thè surface develop-
ment manager.

A last-minute discovery of a porential
flaw in the entry, descent and landing
(EDL) software resulted in changes be-
ing transmitted to Spirit about 5 hr. be-
fore landing, Therewas notenough time
to tcst the sofEvare thoroughly before ir
was uploaded in mid-December, and test-
ing will continue through rhe Opportu-

AVII|TION \I'EEK & §PACE TECHNOLOGY/J.4.NUARY 12.2OO4
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nity One JPL manager'said it
needed five months more scrutiny
when it was uploaded, mainly to check
robustness of off-nominal paths. The
MER program was reasonably well-fund-
ed, but the time available for develop-
ment was less than half the historical
norm for success, according to one study
(AW&ST ll/ay 26, 2003, p. 5 6).

Ongoing tests revealed onDec.29 a
hardware design flaw where computeÍ
resets and other
events could inter-
fere with pyro en-
abling. The last-
minute change
enabled pyrotech-
nic devices imme-
diately, exposing
the craft to an ex-
tra 40 min. of pos-
sible inadvertent
firing. Several all-
night sessions of
testing and analy-
sis took place be-
fore deciding to
make the change.

The end of the
approach to Mars
startedwithTCM-
A4 on Dec.26. A
minuscule firing
changed velocity
by 1 in./sec. and
that was the last
TCM. Two subsequent ones were sched-
uled but not needed.

The lander's location appears to be
aboutl-9 km. (4.4-5.6 mi.) downrange
from the target point in Gusev Crater.
This may have been caused by a gust
or high density pocket tha.t delayed
parachute deployment, said Robert
Manning, the EDL development man-
ager. The 90Vo probability error ellipse
was about 60 X 3 km. so navigation
proved to be superb. The MER mission
is one of the first to use the "delta dif-
ferential one-way ranging" technique,
which gives.precise lateral position in
the s§. Tladitional methods mainly
measure range from Earth.

Around 7 p.m. PST on Jan. 3 the spin-
ning spacecraft turned 20 deg. to point
its heat shield at Mars. At 7:48 p.m. the
craft vented Freon from its cruise heat
rejection system that cools the rover
electronics nestled deep inside the en-
try capsule. Times given are when sig-
nals were received on the Earth; the ac-
tual event occurred 9.5 min. earlier. The
venting caused a wobble a little differ-
ent than expected that was eliminated
by thrusters over about 20 min. At this

www.AviationNow.com/awst
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point. telemdtry showed the airUag gas

33d/
for the gr$wd, the airbags i the
Descent Image Motion Estimation Sub-
system (Dimes) started taking pictures
to calculate wind drift, and at the ap-
propriate time three braking rockets on
the backshell fired while parachute-de-

this to 10 meters/sec., Manning said.
Touchdown was at 8:35 p.m. There

were signs of bouncing on the surface in
the X-band signal and the control room
erupted in cheers. But the signal became
intermittent and disappeared at 8:36 p.m.
Minutes passed as receivers searched for
the tone. "Itwas nerve-wracking," Man-
ning said.

At8:44 p.m. Michael Malin of MGS
reported that the satellite had received
more than 240 kiloby,tes of UIIF data-
so much data that most of it must have
come from the surface. But from the
anxious looks on controlllers'faces it ap-
peared no one heard him. Malin made
more increasingly positive reports over
the next several minutes that also
seemed to fall on deaf ears. As testimony
to the strength of the UHF signal, the
150-ft. dish at Stanford University re-
porled at 8:50 p.m. that it received the
signal for up to L2 min.-well after land-
ing. Still no reaction.

Finally, at 8:5L p.m. the Deep Space
Network (DSN) reported a very sffong
X-band signal and the control room

generator temperature was rising more
than expected from its heater and could
reach its limit of about32F,but the real
limit turned out to be 68F and this
proved not to be a problem.

Telemetrywas now transmitting easy- scending at240 fps., to slow the descent
to zero aÍ 40 ft. above the ground. There

Closeup of landing site rock demonstrates the bridle was chopped and the airbag-
high-resolution capability oÍ CornellflPl covered lander bqunced for about a

Panoramic Camera. minute across the Martian terrain.
At the same

time the braking
rockets were fired,
one of three small-
er solid rockets
fired to adjust the
backshell attitude.
That vectored
braking thrust to
reduce lateral
velocity caused
by winds and by
swinging on the
bridle, This is the
Tiansverse Im-
pulse Rocket Sub-
system (TIRS).
The lander was
swinging about */-
15 deg. under the
backshell. Had
TIRS not operat-
ed, the touchdornn
drift would have
beenabout22me-

to-receive X-band tones indicating rs/sec. (50 mph.), but TIRS reduced
progress of EDL events. At 8:14 p.m.
the entry capsule jettisoned the disc-like
cruise stage and the signal was lost for
2 sec. as expected but quickly reacquired
with a healthy tone.

At 8:29 p.m. the atmospheric entry
phase started with the spacecraft at73
mi. altitude andl2,192 mph. Two min-
utes later the tone changed, indicating
that deceleration was being measured.
Within a minute the tones changed sev-
eral times, indicating increasing decel-
eration, and a peak of about 6.29 was
reached. The heat shield reached about
1,600C (2,912D.At 8:33 p.m. a new tone
confirmed that the parachute had de-
ployed, but a few seconds later than ex-
pected. The nominal deployment alti-
tude is 25,000 ft.

The heat shield was dropped at 8:34
p.m., according to the tone. After that,
the lander descended on a 65-ft. bridle
from the backshell and began a second
transmission at UHF frequenry with 8
kilobits/sec.'telemetry to the Mars Glob-
al Surveyor (MGS) satellite passing
overhead.

The radar altimeter started searching erupted in jubilation once again. "I had
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ed the first pictures as well as éngi-
neering data. The UHF link was also
used in the other direction, to send com-
mands to Spirit via Odyssey on the first
day. The camera mast had dePloYed,
Pancam pictures were taken, and the
landerwas only tilted two deg. Solar ar-
ray output wa s S3Vo of predicted, due to
dust obscuring the atmosPhere.

Subsequent communications sessions

have gone well, and by increasing the
UHF data rate from 32 kbPs. to 128
kbps. they can now pass more than 50
megabits per session. This provided data
sooner than e4pected. "On the third day
I'm getting data I didn't expect to see

for three weeks," Manning said'
But the most critical electronics tem-

perature is in the UHF transmitter arid
ihat has cut into its usage. When the
rover rolls off the lander it should run
9F cooler, and a longer-term solution is

being devised, Tosper said.
"We had a big scare coming in on aP-

proach," Manning said. "It was snea§,
a dust storm away from Gusev."

\ i-< ó5
The team flidn't think much of it, but

infrared measurements from Mars
Global Surveyor showed upper atmos-
pheric temperatures were high along the
entry path because the distant dust
storm was having a global effect. That
meant less density, and calculations
showed that the critical time from para-
chute deployment to firing of the land-
ing retrorockets had dropped about
Z|Vo,from 110 sec. to 90 sec. Important
events must be completed in this peri
od, such as calculation of drift from de-
scent imagery, and engineers like to have
100 sec. "It looked tight in the worst-
case conditions," Manning said.

tom of the display, and didn't notice that
the signal had returned so strongly that
it was at the top of the screen," Man-
ning said. The signal came back on
stronglywhen it switched to the bottom
lander petal antenna, which apparently
was pointed at the setting Earth. And at
8:54 p.m. DSN detected a tone saYing

the airbags were still inflated and the
base petalwas down-the ideal attitude.

Airbag retraction started at 8:56 p'm.
and ran to about 9:30 P.m. After that,
the lander petals opened and the rover
solar arrays unfolded. Around 11:11
p.m. controllers received confirmation
that critical deployments-through the
solar arrays-had been completed. Spir-
it reported it had no faults. "I've never
seen that before," Tlosper said.

Things were goingverywell. At 11:30
p.m. the Mars Odyssey satellite started
iending 24 megabits of data it had re-
ceived from Spirit's UHF transmitter-
5OVo more than expected. This includ-

Margin was gained by deploying the
parachute 3-4 sec. earlier at a higher air-
speed, based on sensing deceleration.
The dynamic pressure for deployment
was increased from 700 to 725 Pascals,

or, in airplane terms, from 65.7 kÍ. equiv-
alent airspeed to 66.9 KEAS. Data show
this switch was useful-in fact the chute
opened later mlway, making the change
that much more important. A

A Spirited Dialogue
As Bush administration debates which direction to send the space

program, rover managers debate which direction to send Spirit

GoVAUIT/PA5ADENA" GALI}

he electrifying success of the Spir-/ cameras are reïírning superb imagery weék, depends upon which direction it

comet intercept witï form a pow- The rover's six-instrurnent Athena sci- interference issue on the forward, pre-

erful backdràp to the Wtrit" ence package has been frÍly cleclef ryd ferred ramp. There are, however, sev-

House rre* space goal initiative. robotlc systèms are getting a final shake- eral off-ramp options.

While Stardust is-begirËing a tïvo-year down before Spirit;completes its land- In the meantim-e,.the rover's mast-

trip bàck to E afihcar{ng4-5iUio.r-y"*- ing on Mars" ànd rolls óff its descent mounted Cornell University/Jet Propul-

olà comet material, bn-Mars, Spirit's syJtem. That move, now set for late this sion Laboratory Panoramic Camera sys-

cRAtG CoVAU Ir/PASADENÀ CALI F.

it Mars rover landing and Stardust from the surface of that planet. rolls off, pending resolution of an airbag
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tem and Mini:TES thermal emission in-
frared spectrometer have been inten-
sively characterizingthe landing site for
science and drive-route planning.

The location in the 93-mi.-wide Gu-
sev Crater has been named "Columbia
Memorial Station" in honor of the shut-
tle crew lost Feb. 1,2003.

The rich scientific potential of the site
has aroused vigorous debate among the
rover science team about the type of
landform they are actually on.

SPIRII IS WITHIN 6 Ml. of its original
target. And, fortuitously, was blown by
40-mph. crosswinds during parachute
descent into an even more favorable
dust-free area devoid oflarge rock rov-
ing hazards, said Steve
Squyres, overall rover science
principal investigator (PI)
from Cornell. Squyres said
the site looks dramatically
different from either the
Viking l, 2 or Pathfinder
landing sites.

Although imagery from or-
bit showed this should be a
lakebed with geologic evi-
dence of potential life-giving
water, "We are debating in-
tenselywhat type of landform
we are actually on," said Ray
Arvidson, the project's deputy
PI from St. Louis-based
Washington University.

"It's all being debated," he
said. "We have an excellent
science team but, 'it's like
herding cats'; they are all
trained to be totally inde-
pendent and vocal."

The rover landed pointing south, by
luck, toward large tantalizing hills only
a mile or so away, where the geology
might indicate water-erosion features.

But Pancam imagery looking north
180 deg. shows what seems to be a small
nearby impact crater that could have ex-
cavated potential sedimentary rock-
another indication of past water.

The spot has been dubbed "Sleepy
Hollow" because the area appears hol-
lowed out and the 125-member science
team is going without sleep.

Intensive mineral and composition
science operations near the lander plat-
form will be the first order of business
after roll-off. But then some members
of the team want the rover to "head for
the hills" straight ahead, while others
want it to back off the lander or make a
U-turn and return to Sleepy Hollow.

The Spirit rover and the Bush ad-
ministration both face the same major

;

With about 1.,5 biliír hternet hits on
Mars roverweb sites sirrce the Jan. 3 land-
ing, the public has clearly begun rooting
for Mars and its potential to jump-start
interest in math and science.

That has not been lost on Bush who
last week phoned the Mars Exploration
Rover (MER) science and control teams
here telling them the Rover opeiations
on Mars mark an "inspirational mo-
ment, especially for the next generation
of explorers-the young students in
schools today."

Goals that could reinvigorate the U.S.
space infrastÍucture are important to
watch for in the new Bush strategy. And
again ironically, a totally new infra-

ïhe low-resolution hazard cameral
wheels, imaged a scene Íramed by rover
solar array on top, and Iander platÍorm and
wiring at bottom.

structure is already taking shape-but
on Mars-where the Mars Surveyor and
Odyssey orbiters are relaying data be-
tween Earth and Spirit. "We have now
accomplished a communications satel-
lite system on another planet," said Ed
Weiler, NASA associate administrator
for space science.

At the same time U.S. operations are
underway, potent new science instru-
ments are being activated above the
planet on board Mars Express, Europe's
first Mars orbiter (see p. 28).

Hope for locating the British Beagle
lander that was carried on Mars Express
continues to fade with each gigabyte of
new information from the four spacecraft
thatare working at Mars. But the new

trial-by-fire Jan.24 when Spirit's twin
rover, Opportunity, will arrive on the op-
posite side of the planet from Spirit.

The missions are not about rocks, they
are about the potential for life on an-
other planet, Weiler said.

The objective for both rovers is the
same: to trace the persistence of water
billions ofyears ago at each area in or-
der to evaluate Martian habitability for
ancient life forms. But the reasons for us-
ing two sites are totally different.

The choice of the second rover's
Meridiani site is based on chemistry.
Mars Global Surveyor data shows the
sÍong presence of gray hematite, a min-
eral on Earth closely associated with wa-

\ :s§

ter processes.
Spirit's Gusev Crater land-

ing site is based on the shape
of geologic landforms. Specif-
ically, imagery from orbit that
indicates alarge river flowed
into and filled the craterwith
water, possibly 3,000-ft. deep,
and perhaps more than once.

But what looked like a
lakebed in the initial low-res-
olution navigation camera
images, is shown to be other-
wise in the 64-times-higher-
resolution Pancam imagery.

'A lakebed is typically flat
with fine-grained sediments.
But that is not what we are
seeing here," Arvidson said.

"We are looking at a sur-
face that is rock-strewn, a sur-
face that has a number ofsec-

Los Angeles to Las Vegas," he said.
"If there are lakebed sediments, they

have been chewed up and the rocks
brought in either from the bottom, or
laterally, from some set of different
processes. One hypothesis is that a large
volcano to the north filled the crater with
ash after or during its water epic. An-
other is that liquid or icy carbon diox-
ide could have played a.sculpting role.

"OUR IOB WIIL BE to use the rover's
integrated science payload to find the
evidence, among everything else, that
there have been lake environments here
in the past," he said. "I suspect we will
find it [confirmation of water's role], but
it will take a while."

"And I personally think the rover's mi-
croscopic imager will be critically im-
portant because it might be the very fine-
grained textures, combined with the

U.$ Mars program faceq its own second mineralogy and chemistry that say some-
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,n,,, h*P*í,.í.,3,8J "r,n.material," Arvidson said.

the

Before the rover moves an inch, ba-
sic science characterization of the sur-
rounding terrain for a mile or two in
every direction remains a priority. The

Spirit landing site (anow) in this Mars Global

Surueyor image shows small craters amid

íreak on the sudace caused by dust devils.

downlink of high-resolution stereo Pan-

cam and Mini-TES infrared imagery 360

deg. around the rover was to be com-
pleted early this week.

When the fust images of the large hills
arrived there was a wave of "whoaaaa"
across the team members in the JPL
Mission Support Area where the flight
is being controlled. "That is the fun of
exploration and discovery," said James

Bell, lead Cornell manager for Pancam
development and oPerations.

The Pancam 360-deg. Panorama
carries a huge amount of data, esPe-

cially useful for zooming in on indi-
vidual features. The Pancam has20120
vision. Its images could be-and will
be-blown up to IMAX size without
losing detail.

The images were being taken and
transmitted by the rover in "octants,"

each covering 45 deg. of the scene
around Spirit. Each frame coítains 1

million pixels. The full panorama con-
tains 75 frames with about 50 megabytes

of data. A single UHF downlink Pass
through Odyssey can move nearlY 50
megabits of data, basically an octant, so

downlink of the imagery was going well.
The Mini:IES infrared system involves
equal amounts of data.

The infrared mineralogy datawas be-
ing overlaid on top of Pancam data last
week. Computer graphics were also be-

All of this will go into the initial rov-
ing plots for use after the rover takes
initial data around the landing site to
determine the homogeneity or hetero-
geneity of basic rocks and soils.

The initial deployment tests of the
rover's 3-ft. Instrument Deployment De-
vice arm, equippedwith sensors and arock
abrasion tool to bore into rocks, was an-

other key milestone set by early this week.

MANY ROCKS AI IHE SITE show sand-
blast-type weathering and are absent of
the "rind" on rocks seen at the Viking
and Pathfinder sites. Although yet to be

determined, this could mean less need of
the abrasion tool to reach pristine min-
eralory, thus saving time on the surface.

With few large rocks posing hazards,
managers were confident Spirit would be

going farther over the next three months
than the original plan to travel perhaps
only 600 meters during the entire mis-
sion, stopping often for science data.

By early spring, if the vehicle's basic
science mission is complete, managers
will be more inclined to choose a direc-
tion and go as far as they can for as long
as they can, for perhaps more than three
months, to explore whatever is beyond
the next horizon. a

odds took a dive" after Jan.7.

(r

)$:3)\
ing used to vtsualze terraln a

lander from different aspects,

Still Astray
As hope fades for recovering Beagle 2 lander,
European mission team turns to orbiter-\
MrcHAEr A. TAVERNA/pARIS and DOUGTAS BARRIE/LoN8i3 l

ngineers have not given up hope of establishing a com-

munications link with Europe's Beagle 2 lander, but
are already shifting most of their attention to the ac-

companying Mars Express orbiter, which was inserted
into Martian orbit last Dec. 19 without a hitch.

Using NASAs Mars Odyssey and radio telescopes on Earth,
mission controllers had tried to pick up a signal from Bea-

gle 2 fotlowing touchdown on the Martian surface on Dec. 25

1lW*Sf nn. S, p. ZZ1. They had placed considerable hope
in a new attempt on Jan. 7 using Mars Express, whose com-

munications syitem, unlike that on Odyssey, underwent end-

to-end tests with Beagle2.
But this attempt, performed after a series of orbit-lower-

ing and inclination-tiim maneuvers on Jan. 4-6 that brought
thé orbiter to within 315 km. of the lander's planned landing
site in the Isidis Planitia basin, also came up short.

Renewed overflights of the Beagle 2 landing site by Mars
Express were planned for Jan. 8-10 and Jan 12, the day con-

sidèred the màst propitious. Further attempts will be made

if needed, said thè European Space Agenry's science direc-
tor, David Southwood. "[Jan. 7] was the first good opportu-
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nity, but there wiil be others. It'll be quite a few more weeks

beiore we cease trying." However, he acknowledged that "the

If, as seems increasingly likely, this proves unsuccessful,
then scientists may face having to wait until perhaps early Feb-

ruary to see if Beagle 2 uses its last back-up mode, auto-trans-

mit, to determine if the lander has actually survived atmos-

pheric entry and descent. Were nothing to be heard within
5-10 days, the assumption would be that Beagle has been lost.

Whiie emphasis will now shift to mission science using
orbiter instruments, in parallel, the Mars Express team will
continue to analyze data and attempt to come up with addi-
tional recovery modes to find Beagle 2 if those already pro-
grammed prove inadequate, Southwood said.

In the a6sence of telemetry that could determine what hap-

pened, it is impossible to say to what extent the lander has

iurvived reentry and retains a sufficient battery charge. A1-

though Beagle 2 is too small to be seen, mission controllers
hopJto locàte its airbags or parachutes using,the orbiter's
high-resolution stereo èamera, which is scheduled to send

firit images this week. a
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thirg àEut ttre- various oil[in.s
material." .A,widson said.

Before the rover moves an inch, ba-
sic scicnce charactcrization of thc sur-
rounding terrain for a mile or two in
every direction remains a priority. The

Siril MinS dh (anorr) h thb Man Glóal
*ÍrryÍ kE3t sbflÍ sn l trleÍs .dd
sbr* 0 Éc srràce d bï e$ deviE

doqnlink of high-resolution stereo Pan-
cam and \{inirTES infrared imagelv 360
des- around the ror.er \*'as to be com-
plered earlv this *eek.

\*'hen the first images of the large hills
arrfu'ed tàere rras a wave of "whoaaaa"
across the team members in the JPL
IÍission Support Area where the flight
is being cohtrolled. "That is the fun of
exploration and discovery." said James
Bell. lead Cornell manager for Pancam
development and operations.

The Pancam 360-deg. panorama
carries a hu-qe amount of data- espe-
cially useful [ur zooming in on indi-
vidual fearures- The Pancam has ?Í},20
vision. lts images could be-and will
be-blown up to IMAX size without
losing detail.

The imagcs were being taken and
transmitted b!' the rover in "octants,"

each covering 45 deg. of the scene
around Spirit. Each frame coutains I
million pixels. The ftrll panorama con-
tains ?5 frameswith about 50 megatn-tes
of data. A single UHF donnlink pass
through Odyssey can move nearl-v 50
uregabis of data, basically an octant, so
do*nlink of the imagery was going well.
The Mini.:TES infrared system involves
equal amounts of data.

The infrared mineralogy data was be-
ing overlaid on top of Pancam data last
week. Computer graphics were also be- the nen horizon

ing med-oÍsualIz.e tefraíí arotríd íhc
lander from different aspects.

All of this will go into the initial rov-
ing plots for use after the rover takes
initial data around the landing site to
determine the homogeneify- or hL-tero-
geneity ofbasic rocks and soils.

The initiat deployment tests of the
rover's 3-ft. lnstrument Deplqrment De-
r.,ice arrq equipped with serson and a rock
abrasion tool to bore into rocks, was an-
other key milestone set try sarly this week.

llAI{Y t0(f§ tr IltE SIIE shorv sand-
blast-type *'eathering and are absent of
the "rind" on rocks §€en at the Viking
and Pathfinder sites. Athough vet to be
determined. this could mean lers need of
the abrasion tool to reach pristine min-
eralogr. thus sarin_e time on the suÍace.

With fe*'large rocks pc»ing hazilrdl
mimagers n'ere confidsnt Spirit uould be
going farthe r oser the ÍIext three months
than the original plan to travel prerhaps
only 600 melers during the entire mis-
sion. stopping often for science data.

§ earlv spring. if the vehicle's basic
science mission is complete. managers
will b€ more inclined to choose a direc-
tion and go as tar as they can for as long
as they can, for perhape more than three
months. to explore whatever is bcyond
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SPIRIT ROYER SE]ïDI-NG DATA AGÀIN;STATUS UTUCIEAR.
NASA's Spirit rover communicated with ground ontrolbrs earty this moming, sending bact some data
and giving hope that normal opefttions migtt resume. The rover had gure mostty silent Wednesday,
retuming only beep to acknowledge It was alive. fur unlsrwrn rc:ts(xts, Spirit ould not transmÍt data.
NASA officials said in a statenrent this morning they had reeived a signat at the agency's Deep Space
Network antenna complex near Madrid, Spain at 7:34 a.m. ET- Spirit communicated Íbr 10 minutes
initially and then later fur 2O minutes more, fior a total of a half-hour of data transmission. The
transmissions arrived durirg 90-minute window of opportuni§ after the rover woke in the Martian
moming. Data was transrnitGd at a rate of either 10 bits per seond or 1.20 -- two separate ÍrtASA
statements give differÍng numbers. Officials did not indícate whether the rate was normal or how
optimistic they are based on the transmissions. "The spacecraft sert limted data in a proper response
to a ground commard, and rve're planning for commanding furttrer communication sesions later
today," said Mars Exploration Rover Project Manager fute ïtreisinger at NASA's Jet Propulsion
Laboratory, Pasadena, C-alif. Enginers worked late into Thursday night trying unsuccessfully to
establish normal communications with Spirit. Efurts to relay s§nals using l,lASA's Mars Giobal
Surveyor (MGS) at 10:10 p.m. ET resulted Ín no data beíng sent back. Spirít díd send a radÍo sÍgnal
via MGS, but that transmission did not carry any data. After a signal had ben sent to the róver
Thursday moming, Spirit replied with a simple tone but would not send data. Officials yesterday
expressed serious concem fur the heaïth of the rover but remained optimistic. If the problem involved
hardware, they said, the situation would be grave- A software problem, they said, might be fixable --
fuesh commands and even new scftware patches can be rcsibly uploaded to Spirit if it is in listenang
mode. Indicatíons Thursday were that the craft's batteries were in good shape, that its ternperatuË
was being properly maintained, and that it was indeed listening. ScienUsts said Spirit's flight software
or computer memory might have becorne corruged. Eitïer glitd muld leave tre robot's pourer supply
heatthy and allow adequate time fur recovering wrtrol of the rover. No single erplanation consietereà
so far fits all of the events observed, ffrcis*rger said. Engineers Uied to replicate the situation in a test
Facility at lPL, and the testbed rover did not hare any totrbte communicating. "\ffe have a very
serious sítuation," TheÍsinger saií l# ffxrsOay. SpirÍt landed on lan. 3 and is slated to scour the
Gusev crater, near Mars' equ&, fur thre mrrttrs. Its twin, Opporhrnity, is due to land Saturday.
The cambined mission @st is Sa20 millioÍr. Erler Thursday, -IPL Director, Charles Elachl, adyisd th*
eïeryone "stay càlm, tlrurghtfrí ad careful' and avoid makir{l hasty decisioÍrs. "sometirnes you caR
do more harm than good by redirg tm r!"ddy," Eladri sait. Spirit can communicate wit-h Earth
directly via an onboard 'X-baÍd sy''steÍn," tr t can beam s[n* up to eitfrer of NASA's two erbiting
spacecraft using a UHF antenna- There are brr dlarres €adr day to readr tfrc orbiters. NASA receives
signals from spacecraft thrugh its Deep Spre lletwork (D§L) of tracking stations in Australia, Spain
and C-alifumia. Direct Mrs$Eatr comnurÍtirm ire ÍeseÍ\red for crfti:al Spirit mission data, sucfr
as rover heatth and enginerirg- It tak§ &Lt 10 mirrlfs for a radio rtessage, moving at the speed
of light, to travel between plaÍtets. Signals Eansrnittpd b XASÀ's tryo MaÍs orbiters -- MGS and 

'mars

Odyssey -- can be delayed as little as 90 rËil.fts tD G a 24 hourS becafe of the way eaó
orbterworks and comrnuni*s with Earrh. / \_E ? ) ti
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BOEGED DOtrT SDTÏilTfE
C{IUID IXPI,ÀIX SËHï§ ATTTIEflT.

Ihe gorry wtrtingto unmrel the ditó nithspirit ond ffiIE sfïítÍe'He iítlreepolentiolt
sffid{,s soid fundoy ofternoon. "qririt is slill serious hut we arr rÉrg tormrd guoded mdlion ror," royer po[ect rEEgÈ Pete lhdsinger soid.

1 tl** na got u potienÍ nell on ttc rry lo rmvery." ïha ronr aqerirnred o pd*cm lust ïíednesdoy, disrtSiÍq .oonuirdions wilà futh ond

Utirg dl sderce odiviïies. Ihe ke*dena heened rtile $lí nus perÍormiq o diàrsÍioo oÍ molors on lh ilini-tE irtrmeif. ïh hodq
lhrryisïàd thefilernwrugaent SrGm{è inlàe ssftrrr: hts gqè to sw oídlim tM il ndd Íd tnpè *lh-lldit rc *rrlrt
mo$ fortk opaaions we rerr qqrd i ràrn re hod fh ffm on ïr*@," IhaisiW s*d- Íhr Sffiy, argineers àep Íuuhg r tà*
rors's flo* memory ond the wuy tlr sdfre onnuiÍEtcs Biih the ottpter mmf- Ie get the rorer openiling, il rs tJI tr rruiit rs! làè

flo* memory for nor- 0r §nrday. ftè lcr - dc te re** iririt's orryta to the ln-fr* uiliHi* trÉ,ï[d*!tÍ !-1 f&. ÍE&1, làe
'oqdry diogtostia dËfëm#ed thr [e* xy triwe É6srË lk rotr lr h hdtry- Thcít qre tm stfttr lkodrc lH rs t s rcil in
qerfiiortsl snst bedsornted,dihyrrhiq mled §omdyslÉcm,'TlËrffioddd-'&s h llere rc sue fu of enor or

Hre iss{ oo th m*or o*rd lsrd. lh'r tla dÍdt )oed *à rbe dcrn*r fiÉ dd lb dË. Ihdl àdq udre{ '§sg-rà.Íe
nsrsolwe{Í f?Èresef dïtËtiiqttkis hinglshadiliàÍrs?cdtrtrddimnlfrsrl dwpoËlsrr Ihft*mrmwias ur
f,nsitivc to higf,energy iom d rwtrcnr rl; l§ re H! ncl frtil d uilhs t , d rè mr: aílidÏ arryged io e h d ttd adiriff tH
1fu.'Theisingerteffiim @ tr 5ptoit f, n* its rËdrdian funr C turr frAr k g{*nrurf- 1*i* *'rc g§ o palienÍ nell

iàr *" *nf to r{vxy, qnd I tH n hrrr r rrf fri dta mr rc riil her l ËÍÍ ï.d rum tar E E &rE $ffq làis tlÉrq bod ry.
,ilr{rugh, onre q*, il *ll l*: s- tiae I * m rh *c tuur oryl*Cy ffi rlrl f.Utm d lH re se dt tc S!* oll dl 0[
'ftfrxxtionditronllereldqTutqï&qnrhíis&dà.rÈ§otdor'l!!{aËt te*iri8!ueGqnlgoïprtr,rqq§tlner-'
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sPÀ(IfLls{T iitlï, ?6.lAfiua$ ?Bgq.

*ltc*§?*ï!tïl xG §PI*§'§ llB?ËFIIt *{}ÀD :* *EC*YEEY.

orm ertended Íc u ra* ss tfie scíentifir sdveíture xos heginning. !lox, e*giaeers *re couticm| hopcful lÍrot gpirit rÍt} :aen ie reslsred fo full *o*Íng cnler. 'SpirÍt is

Itst routd tell us u{rut hud hoppnd orer tàa pmt day: wlurlly h purt of the probleu ue ure :eeiag. So re doa'ï hare a lot oï inÍomolion," slx told reporlerr ul the doily

digitol rarneras" hecsurs Íl relsi*s slored íniormstioo eyer when Íhe porer is ïur*d sff. Ite roYer slso tns rstdom sfiess memory, whidr daes*'Í keeg slored &Íc rhen

thà rover goes ïo sleep earh nighf. §ome triggering evefit, noi fel pin§oÍrÍe{ í§(nsd the rcYernl mmpuÍer broin fo kgin a coclintmus series of resetr c*til e*gi*eers en

ErrtII *ere a&le !e reseir, ftrJÍGi of the sa*. 'LeÍ me ga fua* to 3ol I8 and :eli y*a a íiÍÍíe ilit abauÍ rdiul xe thtu* àEpaed -- lo tr.v urd returstÍ8d il- À1 ee gal mere d[l(,

I su{rufilÈè y03 thsï 50m€ oï lh+se ïhiags rill fange, hul leï me tell you whal we lhint loday,'Trosper soid, launóing into o detoiled Èy+lon0ti0n lhal begins hsl

Seil*mday- "5ol 18 ne h+d wm rmtl*r pr&lems rï ràe {fortà ommuritrlioas} sïg}ion, and doul !0 mia*es +orly Íor tàe m*raiq @Ielxra p{§5 xe lasl fie signol. lt

possíble ÍhoÍ wm o spoceaofl problem 0ï Íhsl ïime. ïíe believe tlrst wos possíbty o reseÍ on lhe spaeaoft thot would've equted our sígnol to k losl *hen*Íhe softr.ore

would resei rild wse rr ond pcner off sll of rhe loods and put itsetf inlo a scfe sÍste- 'Due lo lbe reset, xe hcre atÍuclly eeafnned thaf the nnrning adivifies lhsi re were

Irtuolly in the :ome position it xor on fol l8 beÍsrs rlr uïlemplrd lo do lhqt move. 'klne lime lhe morning, oorly offeraoan oÍ Sol 18 {ÍÍednesrloy} ne encountered }he

prablun. Íhol problera, iniliolïy, rm most lilely a r*:el.le donl uderland ersdly ,lue *rl Íelel ffme Írorn bst we harc rasë id§l- ll {omed us la lel ialo this belieÍ

bleep in ÍÍ to Íell us Íhct the sequence gol Íhere. lYe sed lhot sequenre od goÍ fire bkep xith ro prohlems. Trenty $iftIÍes ufler thut we expecled Ía see s sessíon from

Íhe vehide on lhe hÍgh-gci* anlerurc rornmunierting xilh us. lYe hd ben on *re highjoin oaíems sinre Ssl 2. tïe did*'Í sec Ílal sïm6nioli0n§ re§rior" IkflL iB oddition

dqtt lrom the vehide. ïhe elrly hl 19 (lhursrky) morning tÍt§5 {*rrs Ghhol Surveyor) pors, xe oflly srv{ luo minules oÍ duls ÍÍom vehide oÍd il *ara't rerlly dlïo Írom tfie

yaàida - it lra: "tte Utf rsdb ms oa ord aaàady ïqr tsts'iild d fua Àsd lhca fu norniry 0dysey pasr re rereived m dslu. '!a §ol ?0 fridoy) in ïhe rnoraing we

when tfte rover sho$ld oÍfempt t0 roffiïunitote rith us ond lhose windors did nol ereqrte of lhe morning oÍ fl r}, "One cÍ lhe lhíngs llwfÍhe vehide will do Í ít er(ounÍers

c rystemJevel foulÍ is draage the rate ol it xill ocrept commc*ds, eld tlpt is fer tíe vehide's praïection sr Ë€ll us fur osr knarledge. Ànd so iB lhe sflelrr&&r we §efil 0

toíl}lrrs,ld rt r diffucen! Ísle ÍÉr tLe raàíds ts seici .rr a à*ep. **d *e att*a§y gor risr LesF br*- Íírs íare #e lsírÍ il €l Ëfi1 s rate tist Íire r+ÍÍ*rra *aril have

sulonornollly pst us in iÍ Í hsd ram* sort oÍ system-lerel fsult. h xe kner ot itut poinl thtt tlere iler* sboul Íallr stensrios thal xnuld put ls al lhal role ond ue s10Íïed

to go down ïkl palÍr sÍthsss Íatr s#asriss. Ïhgn re di&'l raein &ta ir tbe arami$t Ullf prler thul nighr. "0Íi fol ?l {Stïurduy} re xere tduully lryiag la asïublish

wos on Í{snd comfi}unicoliofls issse. 5o re senl. essenÍiolly, ttre ssí]e cofisnffd I0 gel s hep on lhe morning of ful 2l ond we didn't get the beep. 
*Ihen, 

0§ ire were

geÍling reody ta send lhe nexÍ heep omaund, the vehide detilhrl to (ommwrkoïe ïiÍh us in one of ifs nomind camqu*ieetioal rindors rt rhió poi[f we g0Í c lifÍle híÍ 0f

lhr dato wu: tonupled, tnd we were ull d*erilg rl lhlt noint benuse liere xeren'l q lot oÍ srenorios thol xorld put us in ?l§3 sn $ars.
*llaï 

sigml a*lally droprd oul íriilc mirses ar lllrninuÍm síïer ïe g€l à. lsd ïàfi ffis sl l0 bils per :uaad, is ïl*íe ËÉs very tiHle dgto uld tàe dots uB g0ï llos

ïhe sfuntl on lhe ground -. we gol ote Írsme oÍ dgÍs, whÍtt tcld us thsÍ iÍ ros seadirg us dsïs. Ihen if lÍopped" Ànd thot sessisn lhen ended sbout I0 mÍmtes eorly. lYe
kied the scme *ing agoin cnd we modifid some of the pcronrelerr lr ihe rormsd Ío try sld gef s diffeÍe*t sef cí dofe md thcl differmt seÍ af dcto adually gore ls o

ond thot'r uàere ïàe big 77 numherr onm Írom, ond se re{lired *e hod s Íes€l pÍobl€rn, ïà01 teÍïf,in ïssks t*ra foiiing anrl il uas keepiag us Írom doing ïhe

talmsaitttiom lhst m in,ltaded lo do- 'Às a resrdt aÍ lhat lao*ldg*, ne alsa rdired tàr vàide rxy nol hove :huï doxn hr$rse ihe re:el tosïd h ss§{iald filh the

rhutdsË$ 3f r&e seààd*. * ** *ttx ,r*te* re drgt itÈÈ reàide É*s*, *ld :*+:r xe :** e Ée4 eË+: sL',!td*§ss ïs mcàe rE!r* r: f*r :!rxï do*r, pfe :*eer x*eld lx: r*ply xità e

beep iÍ it wos oshep.l "tt's sort cÍ like feost or {umine - we didn't hcsr Írom il for o doy*rd+-lrotÍ rrd lhen xe shut íÍ down c*d re send a heep nnd ne g* the beep, lhen

xe shrrl it down ogoipr cnd send a beep ord xe get the heep, and lhen xe shrl it dorr aqoia urd send c heep a*d we geÍ lte heep. Ihe vehicle wcr clerr§ *ot able ïa shul

to te or m0led il to be. §o ríe deíeted our overa§ht llllt ptsses in {ose lfie reftide dedded to do lhem - sr olïempied t0. ln lle sorne cíoy the Íeseï ryde hld toused ïhose

tammmdr rld rs ssÍ in old ss He {ot lh€ fií5t Bdyssq llllf pas: xfiaa xs }Ed bp€d ast lo àsr írum lhe veàidt &tuuse He did ssnl il la be §!l+ep ond órrge *re

our low-power made. l.ow-power mode is the made lhat xill sofe ttre vehide, tcke tle bsÍlerhs ofÍ]ine srd siÍ lherq hosicolly, ond bask ín the sun unÍíl lhe rohoge gels

high enoqh f*r lhe rehicte ïa xeke up. "50 we xole up fire nnrnÍng ef Sol 2l {ktrrdq} flr soler orroy ncke rp c*d rax lhot xe hcd íadeed e*tered lox-porer mode ond

sun is nire md hi$, the [orth is nite md hi$ fia ràe sky]and yor ran gel goad doto rdes aDd ïÍn§5mit. "furd in timl we renlized thut we hd this rere] problem. fused on

iust *ind aÍ ïh+ fuadr sÍ aur led rofiuore nÍd*ted, h€ belisvd ltlml tha prol#m ;m proiaöly mssdsad xi*l ïhs rnounliry aÍ f*l ard iniÍialiarïioa" Iler+ is r hurdxure

senï the commond to do fifi, softxore iniÍiolí:ed rormtlly ond wos behoving like the rcffrrore lhai re hsd olways knoxn. [f rss 6 fortosti( moment. "0nce we S0l inÍo ïhe

mode wftere se rouÍd cmmsnd lhe vehíde lo gel inÍe o saftnrre st6fs lhat re undersÍaad llren te rcre ohle ta mlled dsÍo. IlEt is the pdh Íhat te ore on righÍ naw.

requircd in [A* to monrge oll oÍ the fles we luye in fath is oppureniy rnre $un *r inilially ontidputed. "ii/e hlve àeen tollerting Ílrtn ond tolleding dola thanks lo {the

stiene !eu:u! wrd ve tave lols md b* rÍ filar ur lhe ryarerr*. ïbrt's gaad - ne iate*ded la hve hb ond lals aÍ fil+s sn làa spa*aafl. ïhi: is n rery problem tfuut we

e*tssrir*rd **s** or h**ry mrnry fil*. B+ *re r,lrlertly hr * r*udr mere sperilie deLEgks sdiritï. ï*d*y {**nday}, xe rl*rled t* &xp *r:t r**e af *o:h. He *re

aeïuolly loodiag 0 script Ihst re get kiad oÍ the tesk lroe on the sofÍwcre ond idenïily eroctly nhere Íhe prohlem wos ia lhe tode so rYe een moke srre lhoÍ aur truneh is

rorred. ïomorrcw, we sre migkl frf lo ucfess flash cnd d* c [Ínle hit of s hec[Íh €ke* §Íi it. the lert dcy xe might try Ío delete same filer fa see ÍÍ our hu*ó is toÍred thot

re still uarting $ot os xall ïo m*e srÍe thr, ë toa gel àatk on lhe highgah ontarm ia a tery tmliar xoy- "ln umanory, I $oldd lile ïa soy lhal -- os it hos olxoys

the wortd Íhqt we htve. Everyrlay *hen I ccme iÍlÍo wark, theír ínncyaÍia*. their persisÍente. ïheir tolenÍ nnd theÍr hgrd wo* hos airnast overxhelmed me cnd cerÍainly

humhlas me. B* ttrst is whs! hor Sot [§ wlrere todcy and thct's ehcl ir goinqro §et re t* hoving a heohhy rsver on lte surÍcre rhorl$." Eut is :lill isn't arsrred lhct lhe

r+v*r siÍl rerss*r lfiS paral, Írarpaí {eï}Íi$§sd. " ffiïï"Ë
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Rover Crunch Time
Controllers lose contact with Spirit rover.
Landing of Opportunity adds to stress.

the
Mars Global Surveyor satellite flew over-
head and received an empty UHF sig-
nal-RF carrier but no data. That is a
hopeful sign, because it means that
enough of the computer was working to
transmit at the scheduled time, as well as
the power system, radio, antenna and oth-
er systems, but something was wrong be-

cause there were
no data, Cook said.
Also, the transmis-
sion only lasted
2.5 min. whereas it
should last 12-13
min.

After that at 4
a.m. MLIOdyssey
again received no
UHF signal, and
when the space-
craft should have
woken up again at
8:45 a.m. MLT
and transmitted
X-band direct-to-
Earth, no signal
was heard. If the
spacecraft thought
it was in a fault
state it should
have transmitted

MtcHAEt A. DORNHETM/PASADENA, CAL| F.

he Mars Exploration Rover Spir-
it suffered its first major setback
last week when it lost all commu-
nications with Earth for half a day,
and reappeared with a signal in-

dicating it was in a fault mode. Engi-
neers were particularly anxious because
the observed behavior did not quickly
fit a simple pattern.

The problem couldn't have come at a
worse time-three days before Spirit's
twin spacecraft Opportunitywas to land
on the opposite side of Mars. Mars Ex-
ploration Rover (MER) staff at NASAs
Jet Propulsion Laboratory (JPL) were
already stretched thin to handle the land-
ing along with benign surface operation
of Spirit. Now Spirit may need critical
life support to keep it alive while the
complex landing and egress must also be
attended to. Managers faced triage-§rpe
decisions late last week in assigning per-
sonnel to the two crucial tasks.

Before Spirit (also known as MER-
A) dropped off the air, the plan was to
put it in a three-day stand-down mode
starting Jan. 24 Ío free up people to work
on the Opportunity (MER-B) landing
the same day. Engineers were trying to
decipher late last week whether MER
A needed immediate days of critical at-
tention to prevent fatal events such as

its batteries dying, or whether it was
healthy enough to have an intense di-
agnosis put off for a few days.

Given experience with the Mars
Pathfinder rover in 1997, officials ex-
pected to lose about one day out ofthree
due to some sort of glitch, said Jennifer
Tlosper, the MER surface development
manager. Theywere excited that MER-
A had gone for 17 Martian days ("Sols")
without a majorproblem. ASol is 34 min.
35 sec. longer than an Earth day.

On Sol 17 the rover was taking meas-
urements at a rock called 'Adirondack,"
and left the Mossbauer spectrometer
(MB) on the rock for an overnight ob-
servation. The rover computer itself
went to sleep for the night while the MB
electronics collected^data, which is stan-
o'8JJ:i 

ï';ï*,,,§Fr,F,,b""à?.
up around the usual 8:45 a.m. Mars Lo-
cal Time (MLT), tÍansmitted apparent-

wwwAviationNow. com/awst

Polar view above is centered on Spirit rover,
which has iust rolled oÍf the lander. Ahead
are features oÍ early interest, but scientisb
decided to go to 'AdirondacK rock instead.
Frames at right show start oÍ driving
sequence to Adirondack Írom Hazcam view

ly healt§ spacecraft status back to Earth
and awaited the day's instructions. They
were transmitted from the Deep Space
Network antenna in Canberra, Australia,
around 9 a.m. MLT but the royer re-
sponded that the files had not been cor-
rectly received and they were not be-
ing executed, said Richard Cook, the
MER deputyproject manager. The first
impression was that thunderstorms and
perhaps a mispointing antenna at Can-
berra had weakened the uplink.

At 1 p.m. MLI commands were sent
to MER-Avia the direct X-band link at
a low 31.25 bits/sec. rate to confirm it
was receiving Earth. Two 5-min. beacon
signals starting at roughly 1:30 p.m. MLI
from MER-A said these commands had
been received and were being executed.

At 2 p.m. MLI nothing was heard
from Spirit during the scheduled high-
gain antenna direct-to-Earth session.
Similarly, at 4 p.m. MLT the Mars
Odyssey satellite did not hear any of the
exnected UHF transmirsion.
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as heard
then either.

However, an encouraging sign hap-
pened around 3 p.m. MLT on Sol 19,
which was about 9 a.m. PST on Jan.22.
A direct X-band command was sent at
7.8 bps. telling Spirit to phone home now.
The rover responded with a 7.8-bps. sig-
nal, which indicated it was in a fault
mode-but at least it was responding. It
did not respond to a 31.25-bps. signal
sent shortly before.

The enigma is that if Spirit is in a fault
state, why didn't it send a signal earlier
at the 11 a.m. window reserved for this
case, said Firouz Naderi, the Mars Ex-
ploration Program chief at JPL. Engi-
neers planned to send commands early
on Jan. 23 (Sol 20) asking Spirit to send
engineering data direct to Earth at 40
bps. for further diagnosis.

The nominal Sol 18 commands were
run in the rover testbed at JPL and
showed no anomalies, Cook said. The
engineering team stayed up through the
Jan.2l night but could not find a single
fault that fit all the observed behavior.
They were sent home to sleep and re-
turn for more work in the early evening
of Jan.22. AÍ that point there were to be
more MGS and Odyssey UHF passes in
the early morning MLI on Sol 20.

Managers planned to decide on the
morning of Jan. 23 whether to stand
down MER-Auntil MER-B had finished
egressing, or concentrate on MER-A or
some other path. High on the list of pos-
sible culprits is a software bug or a mem-
ory error that upset the software. The
anomalous transmission to MGS says
that key components of the hardware are
working. If the problem is software or
memory corruption and not a serious
power fault, then MER-A probably "can

!e a long time, andwe can pick

ï 33t :
two Írames show

up the pieces again later," said Peter C.
Theisinger, MER project manager.

The problem stands in contrast to the
prior success. Spirit rolled off its lander
on Jan. 15 in Sol 12,three days later than
the nominal Sol 9 because tips of the
airbags posed a hazard to the primary
forward rolloff direction. Instead the
rover turned 115 deg. to the right on the
lander to exit in a clearer direction
(AW&ST Jar. 19, p.397).

The next morning the instrument de-
plo;rment device (IDD) robot arm had
its first use. The IDD tip has four in-
struments on a turret-the rock abrasion
tool (RAI), the microscopic imager (MI),
the MB and the alpha particle X-ray spec-
trometer (APXS). The RAIwas checked
for proper operation, then the micro-
scopic imager was hovered over the soil
to take pictures.

On Sol 14 (Jan. 16-\7) the MB and
APXS made their first measurements
on the soil. On Sol 15 the MI took a pic-
ture of the spot where the MB had rest-
ed with 4-oz. force, and found essentially
no impression, suggesting a thin cohe-
sive crust on top of the soil.

The arm was stowed on So1 15, and
the rover made a 2.S5-meter (9.3-ft.)
curving drive to a rock named'Adiron-
dack." This was the first move since the
rover rolled off the lander three Sols
earlier. The drive took 30 min., includ-
ing frequent imagery, said Eddie Tirn-
stel, the rover mobility engineer. The
actual rolling time was just 2 min.. or aí-\
average of OIS: in./sec. F\ 

" 
R 9 à

Scién tists a n d e n gi n e e rr rp". riÈsoÏ t í-7
(Jan. 18-19) figuring how to place the
arm on Adirondack, and took a Pancam
portrait of the lander. On Sol 17 the MI
took pictures and the APXS examined
the rock for 6 hr., then the MB was
placed on it for an overnight integration.

The plan was to
grind a fresh spot
on Sol 18 and re-
peat the measure-
ments to compare
.surface and inter-
nal characteristics,
but the rover trou-
bles intervened.

Controllers gave
what was proba-
bly the final course
correction to MER-
B Opportunity on
Jan. L6, ensuring
it was properly
aimed at the sur-
face target in the
Meridiani Planum
reglon.

final approach to
rock and placement

of instrument arm,
wÍrich is the position
of Spirit when anom-
alies started. Ihe
lower small írame is

a rear view Írom the
end oÍ the drive,
showing track from
40-deg. turn and 60-
deg. turn-in-place; tip
of lander is at right
Bottom photo is of
enpty lander, taken
by the Pancam at
Adirondack. G
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MÀRTiAr§ LAI\:DMARKS DEí)ICATEI' TO APULLO i CREn'i'.

NASA memorialized the Àpollo 1 cren'- Gus Grissorn, Ed White and Roger Chaffee - by dedicatirg the hills strn'ounrEgthe
Mars Exploration Rover Spirifs landing site to the askonards. The crew of Apollo 1 perished in {iash fire &ring a launch pad test
of thetr Apollo qoacecraii 37 -r'ears ago t*tÈ-v-. "-ttrror4h rec,:rded history explorers have ftad both the honor md responsibili§ cf
naming signihcant landma*s," said NASA administrator Sean Ol(eefe. "Gus, Ed and Roger's contributionl as much as their
sacrilice, helped arake our giant ieap lor manliind possible. Today, as Àlrerica skides tcwards our next gimt leap, NASA aad the

Mas EeAÍoratior Rover team creatql a fitting trib-r-:te to ikse have e--tploras arld theilegac"r." Nerr§ cliri$renql "Grissorl ilil1"
is located 7.5 kilometers í4.7 miles) to the southr*e$ of Spirit's position, "White Hill" rs 1 1,2 kilometers (7 miles) northvest of its
position and "Challèe Hilf is 14 3 kícrmeters (8.9 miles) soulh-southwest of rover's position. Lt. Colonel Virgil I. 'Gus'
Grissom 'aas a U.S. AÈ Force tes pilot rlkr he rras seÍer:te,J 1Í ï959 as one oINASA's (higinal Sever r!íacurv Astronauts. un
.rr{y 21, 1961, Grissom b*ame tlre secoad Aaerican and third human in space'*àen he piloted Liberh'Bell 7 on a 15 milute
sub-orbital flighf OnMarch 2-l- 1965 he became th llrS human to make the vora-se to space tvice llàen he corlmanded the first
marmed tliglt of the Gemiai space fro$am- Gmini 3. Selected as comrnander of the first m:lned Apollo n-rissiot. Grissom
perished along with White and Chaffee in the Apollo I fire. He is buried at ArLngton National Cemeter-v, Va. Captain Edwmd
White was a US Air Force test píot u&en selected 1fr 1962 as a member of tle TrIeÉ Nine,o NASA's second askonaut selection
()n -Irme 3,1965- White beeane the lfust Americari to ia-allc in space driring the flight of tiernini 4. Seletied as sani*r pilrrt for the

frs manrid Apollo aission, White perished along wilh Grissom and Chafee in the Apollo 1 fue. He is buried at his alma mater,

the Uaited States Militry Acaderur', l{est Point, N.Y Selected in 1963 as a raenrber oINASA's third aSronaut cla.ss, U-S. Naw
Lianter*rt CornrnaÍlds Roger Challbe irorlte,:l as a Gefiiiri capsule cmmnmicator. He also reseached flight cont'ol
commrmications systems, instruaentation systems, md attitude and trmslation control systems for the Apollo Branch of the

Astronaut office. Or1 March 2l,l%6. he was selected aspilol for the Íïrst 3-man Apolio fliglrt. He is buried at ArlingÍoa Natioaal
Cemete_r, Va.

had a flash memory gtirch thar has stoppd it working properïy on óe planet since Thursday. But the Nasa team is now
prepari*g to rse tj:e vehi+e's highgain a*ts'!ï!? agin whrch shc.;ki :igm-ficanrtv- irngr+ve pr+Le-ro-Earri.r corr*luílicati+ns.
"So y* can ima§re tte addirional àta we'll get to deh.rg the problems,' said mission manager Dr Jeru'rifer Trosper. Spirit
was po,ised in front of a fodall-sized rock in Gusev Cratr ready to run a series of tests \ d']en it b-oke down. lnitially, it
r+È5 t}:+ught eiie híghgra;* at:ters:a \€es aa the roc't d ti= foiiure er:e all iraGc Es së':t tirctrgh *:-: b+grt ,ca+gaii
anienna instead. The differeT ce in data flow is huge - I I ,0OO brts per secord (bps) comFred wió iust 40- 120 bps. The

slow ínformatjon o-ansfer has hampered engfneers as they have grappled wió dle real problern whidr affecrs the softrrare
thar cantr*ls fiie r:=rar=ge*er',r in \:ir-it's fiasi: me*:orj' sys!sr:, Th= Ul sgee ager:ry's Dr Trasp€í said the l*m was íï3w

making good progress, and ergtairred the eyentaral Íix cor.rld irnrolve the deletion oí a great rrany unn€essary Íiles currently
sitting in rhe rnerrnry. *lf we're on the rigl'rt track we would hope to be back doirg scierrce early ne»<t week," she added.

tp:rn's r:*ri:': .crÉer. +Fp*rn!.lnrqy. !s *n the lar side +f &,e pla::et at l{erldÍaní frazsuttr'- it ís being prepereci íor its rcil +n to
the Martian surface, probabty on Sunday- Engíneers are going through the process oí making óe vehicle "stand up* on íts

lander pad so its wheels can be unpacked ready for the drive. In between the conrmissioning worlq Opporrunity ís rending
back c+Í*ur inrages *í its :urroundinp, incíudir:g highJe*niriae pica:res oí tlre r+ck autcrop .iu:t *ight met-re away tl*i has

so excited geolqgísts. These layered rocks measure l0 centimetres {4 inches) in height and are tholfgilt to be either
volanic ash deposits on sdirnents carried by y/af,Èr or wind. "At this resolutjon. lr.ithout comryessing the data, yotr can

s*.t tE see *te srnali graíns, 
=ebbles 

ar':d aobbles ---rrr*Í'rï d t*e layem iook as eh*ugtt t&=*y nra-r be ccmpased +i these

pebbles and granular material," said image scientisÉ Dr Jím Bell. Opportuníty has now acquíred its "mission success

panorama" - a full, colour sweep of its landing area - wÍth 75% of dre data re&rned to Eardr. Nasa has also annot;nced *tat
ehree hiiis visible ír*m $irit's Gusev Crater lanlir:g *ite wili be named aíter the -Àpoíí* I cre++ - Grs Grisson:. fd 3#hite

and Roger ChalÍee - who died in a launch pad fire at the Kennedy Space Center 37 years ago. "Through recorded history
explorers have had both $e horrour and responsibility oÍ naming significant landmal-ks." said Nasa adrninistrator §ean

G'Keeíe. "Gus, Ed aad Roger*s cane.íbud§ris, as n:ueh as theír sacriflce, helpe*i arake *r-:r gí*nt iap f+r manidrxi pesribie'
Today, as America strídes towards o{rr next gÍant [eap" Nasa and the Mars Éploratíon Rover team created a fiaÍng tribute
to rhese brave e>Elorers and *reir t"g""y." The Spirit landing zone has already been named in memory oí óe Columbia
shuËie re:*r which was Lilled +* re-ent!-y inrq tj:e Earrh's ai.l'lcsp,i'lere ía$ íebrr.:arg.
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FH$TS RECETT=B FR§ISI REC*ïTERIÍTG §PTRE? E*YË§-

Working as space-age surgeons 100 rrillion miles away, ground conkdlei's are kying t§ precisely

pinpoÍnt the softr*are glitch that halted the ?clans rwer Spirifs mission to o<pbre Gusry Crcter last

Wed*xday. Ef successful, *fficiaís say the rohoï gd*gist cauld be out cf rec*very and back at xtsrk

earty next wedc In a prcmising devdapnrent late tsday, Miss*§n f-ontrd releasd tfte tirst phdoqraph

aken by Spirit sirce the rsvet's compuhr proHsns began. It shovrs the rovefs science arn'l reaching

eut ts e*mi*e = 
pyramid*ha# rock nicknamd ffir**dack. Às seen bf the rsver's front{a*lq

hazard-avoidance carnera, the arm rernains where Ít was on tfie niorning of Sd 18 when things @an
to go awry. The Cerman l,ímsbauer Speckoneter inskument is reated over the rock Ín a search for
;r*n-kari*g r*inerals. AÉer finistring Ë:e l4ossbaer inv#igatbnsu #te aíïrt wffi suppcsd ts use the
Rock Àbra§sn Tool b scratch away part of ÀdirondacKs exterior to creah a window itiside. But that
nsrer omuned" Spirifs computer system, its flmh ÍIeÍïlory bogged down by bo nany data files,

1Bgan a confirrucus serts $ resets. t-cntact witt'r Earth §tas lÉÉ íer a tir::e. ltcx, cc*Èr*llers have

managed to get a better handle on Érdr $4€0 million spacecraft to find the elact source of the
prcbÈm and àelete old files that aren't neded. 'lilÍe are attempting to get a trace from the flight

s*ftteare of the problem and ccmpare fut b what tve belese it to be, what lve have see* in the

test5ed" make sure we are mnect and Ëren npve forward in deleting soÍDe sf the files from our flasl'r

file sretem as a result of understanding the probïem," rnissiorl ínanager Jennifer Trosper said

ïÍddne#ay. "1Àíe are ë*reÍjïë_y careful bec:tse we rrya*t b mak* sure tlut we &n't make an err*r in
deleting files. The we have done file ddete on the spacecraft before, so we've shown ftat does work.

The frÈ directories have atl dÍfferent naÍrrcs and you can convince yourself that you are actually

deleti*g tlre right thing." f-ontrdlers are dx-ng tc run a c*mpuËer script in the rcver to track ds*n the

bug. But as of mid{ay li\Íednday, Trcper said tlrings had not gane according to plan. "Over the
past two days we have had some difficulty getting the scrifi to run or tlte vehicle. So we are

c**tinuing ta werk that preble*r. '?*e illËËtod !rë ar€ using riglrt **x* in running t?tis scrÍpt * it's kï*d

of a back donr into the flight softrruare - -s 
a fairly surgical tehnique to ídentify the exact problem and

deal with that IÍtHe problern. "If we are not abh to succesSully comfrete our surgícal technique, we

have larger hammers, wr like to sa-v, *rat **re ca* use in order t* sdve t*is probler:t." ry §trategically
going after tlre bug, officials hspe b prserve useftl dab s:till sbred in the Ílash nemory for laGr
playback to Earth. 'The intent of the last few days has been b rnainbin t}te sË'te of tfte ffash

írïefr,sry. Híe actuals thi*k that tïre fireh is net mnuFt. l*Je *muld tike keep the data tJrafs i* the fiasl:

rnemory. If we can't do thàt based on the technique we're trying to use then the next step we have is

to actualty delete ttre data that is in the flash ÍrleÍïlory. We've talked to tlre science team. lUmmt all of
Ëha data is regaceable" Scier* i*rfunrati*n wafing i* íre Ílash memory includes *re Àlgha PaÍicle
X-Ray Speclronreter and Mossbauer SpectronreÈr dah collected during studies of the Adirondack and

ear{ier collaborative ohervations betwen Spift and the Europmn Mars B$res orbiter. The proriew-

like thumbnail innags oÍthe jrrint mverjerb?t*r research lrave alred-v ben rseiv$ fram §f$rit, givi*g

scientists sonie data to use if the rest can't k recorerd. "Most of tJre science that was deired to be

done can be done from the thumbnail imags. The science team has agreed tftat is adequate for the
ígcus sf the experime*t we had r,tÍifr F{ars *press. Clearl* they nouÍd lil{e to get the rest of it down.

But in order b ggt all the data down it would hke many sols and vve have make a risk kade here and

a tinre trade," Tlospher said. "We will attempt the surgical technique about oÍle more day. Ïf that
drer:'t work* we r*ill mcve íorsmrd ta the Is*urgical teil*iqum" Ànd hapefutty Íf we are cn the
right kack we would hope at the earliest h back doing science early nat week If we're not on the
right tnctq it could take tonger than that " A spialized group of engineers were brought together to
r*iv* Spirit ï46 we*k and aoax tëe rover kck intc actian, ïke mn#ol team xill le returníng tc its
fgll size in the coming dal*, if ali goes well. 'The anomaly team right now is probabiy 15 b 2S people

because it is a focused effort on solving this ffight sfiirare pn:blem. l-ast night, $re went to adding
prckbry ancther 1t pmge b rsnre tcwads d*i*g our *arni*atr tinndine. Ànd in a few nigltts, we wiil
go tu the full wernight tirndine of staffing with the science and engineering tearns in preparation for
gettiírg Spirit back cn ib feet f*r the sience mi§ic*."
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SPIRIT ON THE MBND : BUT DESPITE DELÍCATE STJRGERY,
FAR FROM FDGD.

PA§ADENA - The glitch-rudi SpÉrit Mars Elgkration Rover is on the mend as r:omputer eryerts consider dericate electÍodirc surgery ón

lhe robot's software smarts The hope is fixing the rover and returning í to science-gahering tasks a1 Gusev Crater by early next weeL There

remain nagging worries. howeuer- that what ails Spirit can't be f,rlly understood- If that's the case, engineers here at the Jet PropuÍsion

IaboraÍory (JPL) are takirg slox' Seps in certifuing that Spió's twin - Opportuni§ tha norv rests halfivay around Mars - won't run inlo the

same problems. Engineas hare found a w'ay to hah Spirit's compnrter &om resetring itself by puEing the spacecraft into a mode that avoids

use of flash memory. F-lash memor-v is a type cornmon in many electronic proór€{s, such as digital cameÍas, for storing information even

s'hen the power is off. The Mars Exploration Rovers have random-access memory. Ehrt fre robots cannot hold onto information during
overnight sleep sessions- One oithe next geps plmned for Spirit is to erase from flash memory the files stored there Aom the spaceaaft's

rxuise to Mars tom Earth. That is intended to lessen the task cf rnanaging tle flash memory files. This requires care in atrstrading the

r-oÍrèLa filès, said JPLs Jennifer Trosper, Mission Malager forthe Mars Explordion Rover (MER) projecl. "lf we are n<í able to successfull-v

r.on:ple{e ogr surgical teclmique---we have larger hammers thal we can use in order to solve this problem," Trosper said yesterday at a

mrning press briefing here aI JPL Trosper said thar the inlent ofthe last few da.vs has been to maintain the state of the flash memory- "We
aran§' thinli that the flash is not comtpted. We rrrxld like to keep the data thal's in the fla§r rnemory," sht said. But if tial proves

umuccessful, the ne* step is ta actually delete the data that's m the flash memory. This healy harnmer approach would wipe out science

data collected by Spirit before it ran into trouble on the 18th day of Mars operations. Trosper said tha! in talks with science teams, almost all

of the ontloard science data is replaceable. Of ltre sciemifir- informatioo flnt x'ould tre lost, however, a cordinated data-gathering session

r1ith Egrope's Mars Eqress is the nost *iqu*, .b" said- This a-tivit-v invoh-ed Spirit's inskumelrts looking up wftile lvÍars Express scime
equipmat peered dor*n al Gusev Crater. Trosp* said rhar Spirit did relav thumbnarl images from thal coordinafed look-up,llook{ox'n
session with Mars Expres "So mos of rhe scÈoce-lsr uas desired to be &e can be done tom the thumbpil i-rg"g" she said. The

scieoce team has agreed tlral smaller, darmbaail imgÈs shcrld prove adequate to glm dala thal was the focus of the coordinated

exT.rimenl 'Clear\ they wurld like to gtt' the rest of ir ösn- Ehrr in <rda ro gÈt all oflhë 'leta don, r it will lake many sols [martian dars]
We have to make a risk trade and time trade. The srieo,s ream. I belÉve. would prefer to have more sols to do new things," Trosper told
SPACE.com . Tearns of trobleshoding software ad kó*-a-e esp<ts rmin perplexed intrying to fird "the scere of the crime" that led to
Spirit's predicament. lf srgical removal of files in flash mms does't soh-e fhe poblerr, reformatting ihat memorv is the neÉ phase, in
order to nrove forwrd and get back to tle ssieíoe of rhr missio- 'S'e cm muck aromrd with this tking frr a while, clearly, There's

something that we don-t understanding about the próleo-' Trosper said h's also entirely possitrle ïhat the "heary hammer" approach of
reformalting won't do esaaly what is erpecÍed. B\ gsling dowl fhe partrxay of reformatting llle flash memorl: all eridence of rvhat

happened onboa.d S$rit would tre desroy,ed On the d.Í hm{ tll ttar eridence rmy have already been degoved afts the iririal reser

Trosper said "WÈ just Èed to weigh the risks again§ thÈ timÈ it wurld tdie to do some oftïrese things and get barh on trar-lc- Trcsper uid
that there is a suspicion as to where Spirit's self{hinkiry protrlems our- '§'e believe t}at the flash memory is finÈ, But n migtt b€ thal the

only way we can get @'ond this is just to wipe that fladr mv clea-' Se said. The gocd newg Trosper said- is that Slirit's mission can

be done in the $de the robot is in riglrt now The roter r'culd te Hsbed in a !'don't go there" mode of lhirÈing. The crrtc-me of this
approach would be thd Spirit carries out a nrcre rxtricti\'È strít-Íop §?È of missior, brÍ stilÍ yield a weahh of s.-ierx-e &ring longdisface
mving- "We're Sill very mindful of the fact that Spirit is o tiere and m1" ofus oa t§e tëam wmtto get back ioto thar intesiaticn 4d tÍ!'.
and sohe the puzles of Guser.," said Jim Belt, Pa!,ra,J Ekotr Lad for rhe Panoramic Camu'a &om iomeil Lrisersifr 
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]ïI-ÀRS E{ISSION SPIRIT E]\TERS FLILL S}VIItiG.

PASADENA - NASA's tnin ror.ers reached oul their robotic aflns Ío turch the surfacEcf h[r{aÀ oí}-Mondal', maÍkin§
the firs dar of the joint $820 miltion mission Íhl both spacecraft rtere ir full s*iÍrg Opoftmiry. ad Spiri! 6.6ffi
miles aprt on oppo'si{e sides of Íhe plaret began t}re $cr& rteek geaflrg rry for indepit alal_r'ses of ihe s<-il aad
r***ks beeth their *'heels. Opporruais rolled onto lhe manian grouÍtd on Sal'.:rday. a u'eek after it landed. Spkil
arrn-d Jamn4 3 but brcke offits science xork neart-r tsr r+'eeks ago after softnare problems cripled tlre vehicle.
On h{ondar- missioa Eranager Jenniíer Trcsper said Spirit hàd jsir€d 0pporÍInir\'_' bck ai ncd<- er,.'en as errgiaeers
worked oul tlre Iaí kinks in its softr*'are. "'We have tno operatioml ro1'eÍs otr Mars-- Trosper said at NASA's Jet

Proprlsion l-aboralory. Also. NASA rmr.eiled the first 3íOdegree color pranic irmge Aken by Opportuni§ oÍ
its laÍdfug site. The rorer lurched &nn in one of the -fiattest sftrootk rgions os Mars but ultimaíely carue to resi
inside a crater 72 feet across. 'I1 por4des us u.ilh a real sense of '-vou aÍe lhere.'' said scientig Jefl Johnson of llre
U,S. CËlogical Sunel- office i-n Flaggaff, Arizona Johnsn likened tk mosaic image to tk orerlapping snapshots

lturiss often lake ol the Crrod Car+-on ta ËàFuÍË i1s fi*t s*-eÈp. Opportrrrri§ sftetchd oul ils robstic ar* xd
photographed in detail each of the four iÍstruneots it carries. The arm - formalll- honrr as an "insfumenl
deployment dwire" - is the mosí complex mechanism on each rover md nas rryorted to be working xell. Spiril
resumd rrse of its oi?n aruL pir{ang up rvhere it left oÍf. NÀSÀ planned for it to brush Í}e dust offa volsnic rock
dutÈed Àdirondack. alloning &e ror-efs to photograph it in exEeme closerrp. NASA launched the pair of vehicles

to find geological eridence of pas rnater actiri§'on Man That coukl shon tk Sanet rras hospiable ro life perhapc

billioas ol yars ago. It appetrs Oppanuarl h:s rct bad tc !'eÍtuÍe far ro fird such erideac=: It ir*s alÍsàuy-

discol'ered an iron-rich minerat catled gral hematite. and preliminq. measuremenÍs suëest it is of a rmiety tlut
forms in liquid nater. Spnir rn coffiasl m4 hare to drir-e hrmdreds of tards. to a n€ab1- craÍer called Borneviile,
t0 Enc.§Yer simihr geologic prmf
I:rs.-'Ti*speÍ said

SPÀ(SUGHï ftotf :02 rÉBruÀRi ?004.

THOUSANDS OF FITES DETETED OTI SPIRIT TO TIX COíI,IPUTER TROUBtE.

A week-ond-o-haif rÍtei'ÍaliinE íll ia eompuier roes, Ni5À an Sundoy derlared iïs Àlors Explorolion *orer 5pÍril roitrí0111r'y ogíir""ï{e hore tonfir-med ihoi

$irit is booling up normolly. ïomorrow ue'll be doing some prevenlive moinlenonce," mission monoger titork Adler reporled 5undoy. (onlrollers worked lo

Íix the campuler oilmenl affiiding Spiril by purging thousonds oÍ dolo files Írom its flosh memory. The noJonger*eeded files piied up on the rover ond

pre'tenieri ils tompulei system íiam sutmssfriiy rtessirig ihe flrsh ífiemorÍ, friggerirg Spirit's tomprter ts resel ilseif over rnd ovei' tgain. Ïhe fitsh

memory stores engineering ond scientific dolo even when the poxer is turned ofÍ, similor to eledronic products like. fiony oÍ the tossed files were lefl over

from the spoeecrotl's cruise lo llors. A sron oÍ ihe llssh memory iyos performed lole losl week, providing engineers imporlonl diognoslit informoïion, Adler

scid. "'C{e ore non* able to fell lhlt irheii we mounl the fícsh memorlr, it dces in fosl take a loi of lhe systam *Àll in the proress. ln íoci, mora system lÀil
!hon is ovoiloble. S0 thst's helping conÍirm lhe lheory we hod Íhol the reoson the reslorls were honging up wos betouse we were running ouÍ oÍ memory

irlren we ore trying lo (oniorl wiÍh Spiril wus losl ofler lhe lrouble begon on Wednesdoy, Jmuory ?1. Wrestling to regoin tonlrol oÍ the crsÍi, enginears

develaped r pion lo put lhe rover inïa r "ripple" oparding mode thol didn'i ss* lfte flu:h ftsmoÍï. H:ih lire file deletisns tompleled, Spiril's tompuler hrs

been "slsble" while working in lhe slondsrd mode wilh ocress io the flosh memory. "To be sofe,we wont to reformot the flosh ond slort ogoin with o cleon

slote," Adler soid Sundoy. mounl ihe flosh memory," he exploined during o news conferenee Fridoy. lÀondoy's reformoiling will erose everylhing stored in

iiie flcsh Íiie sysiem ond iastali o ciean rersior of the flight soÍtxure. ln preporoíion for thoÍ reÍormoiiing,SpiriÍ xos expecled an Sundoy to ironsmii

priority doio remoining in the flosh memory. ïhe inÍormotion induded dola Írom olmospherir observotions mode in mid-lonuory when ihe Europeon Spote

Agenty's Sors lxpress orbiler flew oyerhead. Eagineers say the ílosh moy need lo be reformoïled every oae-lo-lwo weekr lo prevenl Íuriher lrouble.

limilrr measures r;e iikelT far iislar-rov*r Cpportuniiy. in ihe uproming days, Spirii vr-ill finish lhe stro'y oÍ il5 firsi ratk, nitknrmed Àdirondotk. ïhe Ro*
Àbrosion Tool will be used to scruh off lhe rock's surÍoce lo give the science instrumenls o window into Adirondock's interior. Spiril's lltossbouer

Speclromeler moda reodings of the pyromid*hoped, foolboll*ized rork's compusilion and lhe mitrastopic imoger snopped exlremely close-up views prior

to the compuiar prablems. ïlroi doio iros finolly ironsmitled io Earlh lote lasl ilaak. "tf you ftrd a hommer and rtorked thot roek, ii nruid ring," soid lay

Arvidson, rover deputy principol invesligolor. Àdirondock i: o hord, rrystolline rork lhol ronloins olivine, pyroxene ond mognetile minerolr. Reseorchers

soy lhot romposilion is tommon in [srlh's yokunit àussl! ro*s. lt rsn'í lhe prcoÍ oÍ posi iroter or Asrs lhsi ihe rovers ]irere senl lo Íind. "Adirondo*

seËms l0 be o grod, l':ard ro!ranir ratk," Àrridsrn srid. "ïhat srggesls to ir: thul 're may &e lrcking ut moteriul either exrsvoied from heitt by truters, rr
broken oul lavu flows or tronsporled in. lt's not lhe kind of smoking gun evidence Íhol we ore looking for in terms of climotic hislory." Next, Spirit will drive

ïo o neorby light+olored rock for study. Fulure plons coll Íor lhe rover to heod toword o rroler, nicknomad Bonneville, ahout 820 feel owoy lo study retks

lhroxn outword by the crater-forming impori. "í suspeei xlmt wa rill do is tcke o look cl some ofifuesa so-Eallsd ïrftite raeks ihoï mighl be dusted b{ialtic

rotks. lÍ they don'Í look inleresling, os qui*ly os possible do 0 lroyerse up Ío Bonneville (roler," Arvidson soid- Neuring lhe one-monlh mork oÍ its plumed

three-ÍÍionÍh mirsion on l{ors, Spiriï is iusÍ $eginning ils scienre work. 0Ííidals are qui* lö point oul lhe rover's wheels won'l full oíÍ when the 9&day

primary missirn period ends, giring hnpe that the rrrft n'ill toniinue ir explore in rn exlended lile. "He hrra gone ihrrugi': a ltrird tÍ our worrunly. I gaes:,

on lhe mission. Bul we ihink we have quile o few more months lo go. I expecl onee !§e gel ïhe vehide bork in operotion xe will make pretly rapid prssrsss

in geliing through the scieace abieeiivas Íhcl re hai; in sighl." Àdier loid i'spfirtÈís.

"Spirit is the driling missioíl We are alludr tlsr:rizire how fo drire far and

'\:'-tql I

?3\ 71



Spirited Revival
Rover may emerge unscarred from problems
that appear to be in memory file manager
MtcHAEr A. DORNHETM/PASADENA, CAHF.

ngineers working on the Mars
Exploration Rover Spirit are
planning to restart normai sci-
ence operations this week as they
close in on problems that have

grippled the spacecraft since Jan. 21.
The leading suspect is the file man-

agement system for one of the main types
of memory. It probably can be fixed in
the near term by limiting the number of
files stored, which may have little or no
operational impact. It may also be pos-
sible to later upload a permanent fix.

Controllers were planning late last
week to delete unnecessary files on Spir-
it-for example, hundreds of files that
had built up during the seven-month
cruise that are no lopger needed. They
took similar steps on Jan. 28 for Spirit's
twin, Opportunity, deleting about 700
files connected with flight software that

had been replaced in early December.
The problems that started on the 18th

Martian day of the mission (Sol 18) at
9:t7 a.m. Mars Local Time had officials
nervous (AW&ST Jan. 26, p. 27). They
were essentially completely out of con-
trol for a day, andwere only slowly able
to regain cornmand. The rover normal-
ly shuts doq.n at night to conserye bat-
terypower, but stayed up two nights in a
row while the computer constant§ reset
itself every 15-60 min., draining its bat-
teries to zero. Fortunately it was able to
wake up on solar power alone after sun,
rise, and the lithium-ion batteries were
not damaged. It conducted af.leasÍ77
computer resets in a two-day period.

There are thÍee types of memory on
Spirit:
a 256 megabytes of flash memory,

which is retained when the power is off.

a 128 MB of random access memory
(DRAM), which is lost when the rover
goes to sleep.
. 11 MB of electrically erasable pro-
grammable read-only memory, also re-
tained during power-off sleeP.

The errors that caused the persistent
rebooting appeaÍ to be connected with
the flash memory-notfoomthe ruemo-

ry itself, but from the memory file man-
ager, which actually operates in the
DRAM. The flash is split into two parts-
a"Íaw" part that's dilectly accessed by
the computer, and a flle system that goes

through the file managel said G1enn E.
Reeves, the-Mars Explgration Rover
fljghrsoftware archjr.ec" at the Jet Propul-
Éion Laboratory (JPL). The file system
stores things like science data.

The leadingtheoryis that the fileman-
ager software uses too muèh DRAM,
halting further access to its flash files. The
flash memory itself seems intact; it is the
management qystem operating in DRAM
that appears to have a bug.

Two identical copies of the 8.1-MB

SffilandeJ, parachute and heat shield are
visible infhis Mars Global Surveyor image
of Gusev Crater site-the first unambiguous
oóihl view oÍ man-made obiects ofÍ Earth.
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about l2-mctcr altitude. The landcr ex- gists expected-that if hematite is there, will keep the rover almost as busy as

perienced only about 39 at touchclown it is on top of a 200-300-metcr stack of the bedrock. Soderblom noted that
and is dcsignccl firr up to 40. Thc vehi- sedimcntary clcposits. visitrlc whcn cx- when disturbed by the airbags it looks
clc bouncccl, all the whilc transmitting cavatecl by cnrsion or nrctcoritc impact. as if it has bccomc a niccly sculptured
data to E,arth in thc wcstcrn sky. 'l'hc qucstion is whcthcr thc hcmatitc ".lapancsc rock garden." "Thc soil ancl

It was clurins thcsc bounccs thirt thc was forrnccl by walcr or volcanic-rclat- physical properties groi.rp is going wild.
lanclel ploppcci lortuitously into a shul- ccl proccsscs. '.) I \1 ,r 1 r; . . Everybocly is having a wonderful
low cratcr lvhcre it dribblcd likc a bas- As cxpcctecl. thc site. with a re, tir.ne arguing about it," Squyres said.
ketball, thcu rolled like a marble in a flectance rirtio of only 10-L-5?ó, has the "When you iook at this soil and you
soup bowl, coming to rest in the center darkest material evcr seerl on Mars- try and interpret what the heck you are

of the 20-ti. wide depression. That was totally unlike the two Viking, Pathfind- looking at, there are two schools of
cxtreilelv good luck because the object cr or Spirit sites (see front cover). thought," he said. "One, that we have
that created thc crater had also exca- A FIRST ORDER of business this weck soil with two distinct components. That
vated the bedrock. The airbag's bounc- is to use the instruments on the arm to there are coarsc grayish grains and much
ing also proved to be an excellent first look for hematite in the soi1. But Squyres finer rcddish stuff. And when the airbags
science experimcnt, leaving such de- bclicvcs the rover will have to drive out hit it and push the coarse gray grains into
tailed impressions that the airbag stitch- of thc crater to morc likely find it on the thc red stuff, then al1you see is red stuff.
cs sewn into the bag by the staff at ILC slightly higher terrzrin. Tliat will comc The other idea is that we havc aggregates
ii'r Dover, Del.. havc nor,v treen sharply in a month or so'uvhen this second ror,cl of grains that appear grayish but when
in'rprinted on Mals. ir.r cffcct makes its second landing on impacted they somehow turn rctl." 1. l

The lchiclc cirnte tu r.cst 1,1 knr. Marsbydrivingoutrif thccratorancl Butresearchersarcalsobeginningto
ck»vnrange lront its fornral targct arca. looking alouncl a1 what ugain will bc ir sce pcbblcswith multiple colors. What
but in a ntorc scicntifically rich spot wholc ncw wurlcl not clcurli'r'isiblc fronr thcy may [rc, rurbocly has figurecl out yct.
tlian had it been on targct. Thc lanclcr insicle thc 3-1't.-clccp cleprcssion. Ancl thcrc arc somc innovative idcas
scttlccl on a side petal, which also rvas At JPL I also visitcd thcir In Situ In- on what could cause such a unique pow-
fortunate , becnuse uniike r,vith Spirit. strunlent Laboratory whcrc an cn- dery soil that changes character when
it allorved the airbags on thc prcferred gineering rovcr w:is climbing a dirt slope compressed. One idea is a "flash water"
forvu ard drive-ofï direction to be fu1ly similar tcl thc crater where Opportuni- phenomenon where liquid wziter may
rccleci in before the rover rvas flipped ty landed as a technician careÍirlly mon- have existed briefly on the surflice-per-
onto its basc pctal. itorcd rover angles. haps just a second or two in some wide

So far tl.re crater in which the space- The soil, as first indicated by the area event, which altered electrical
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flight software ate in the raw part of

\ \sur o)
rewrites to flash. and had no limit on the'

t) 3q\J
a staffing crunch. But{once Spirit was
able to keep its thermal and power con-
dition acceptable, its teamwas reduced
to 15-20 specialistsworking on the prob-
lem. Spirit staffing started growing Jan.
27 to resume active science operations.

The Mars Global Surveyor satellite
camera took remarkable pictures clear-
ly showing the Spirit lander, parachute
and backshell, and heat shield (see p.
37). "I've been in this business a long
time and this is absolutely amazing
stuff " said Peter C. Theisinger, the Mars
Exploration Rover project manager.

The camera normally has about 1.5-
meter/pixel resolution with its push-
broom detector from the 400-km. orbit,
but by pitching it to look at the site
longer this was improved to about 0.7
meter/pixel, which was good enough to
put several pixels on the lander and
sense its orientation.

The rover is off the lander but lost
in its glare, said Michael Malin, head of
Malin Space Science Systems (MSSS)
and a rover science team member.
When the rover is farther away from the
lander it probably can be detected, he
said. High-resolution images are on the
MSSS website at www.msss.com.

MSSS plans to take several pictures
starting in February to look for the Bea-
gle lander, which hit the planet on
Dec.25 but never sent a signal. A

flash and are directly loaded when the
computer boots up. This loading process

is not affected by file manager problems.
It was difficult to communicate with

the spacecràft due to the constant re-
setting, but on So120 (Jan. 23) some
datawere retrieved, including the large
number of resets. But other data re-
trieved that day said itwas theyear2053,
which caused concern.

Reeves suspected that flash memory
was causing the problem, and on Sol 21

commands were sent to not mount flash
during computer bootup. Instead, a file
system with the same name was created
in DRAM. Because itwas fresh and emp-
ty, it did not overtax the file manager. The
scheme worked, but it has to be com-
manded manually for every bootup. For
the first time in several days the software
was behaving normally again. "It was a
fantastic moment," said Jennifer Tlosper,
the surface development manager.

Since then, the flash memory is being
read out, chunk by chunk, but it could
take a few weeks to send it all to Earth-
way too long of a diversion. Engineers
were trying to upload and run a trace
program to discover where the problem
is, but last week were having difficulty
getting it to work. This "surgical" tech-
nique was preferred because it presewes
the flash memory, which has some sci-
ence data as well as engineering clues.

If the software trace did not produce
results by about Jan. 30, "we have larg-
er hammers to solve the problem," TLos-

per said. The first hammer is to selec-
tively delete files in flash, and the bigger
hammer is to erase all of the flash file qys-

tem. Most of the science data can be re-
placed relatively easily, except for ob-
servations of the s§ and ground made
simultaneouslywith the Mars Express or-
biter flying overhead. However, there are
already small "thumbnail" images down-
loaded from this session, and the science
team has agreed that these are adequate.

Key aspects of the problem were re-
produced on the avionics simulator at
JPL, but other details were not, proba-
bly because of weaknesses in the simu-
lation, Tiosper said. The simulator flash
file system was loaded to the same lev-
el as on board the spacecraft, about
6,500 "products" comparedwith the full
capacity of 8,192 products. A product
may contain more than one file. There
were about 13,000 files on board last
week. The file manager has procedures
to prevent flash overloading by deleting
files based on priority.

The file manager asks for cache space
in DRAM to manage the number of

amount of DRAM it can request. The
amount of free DRAM is about 4 MB,
and developers did not anticipate it
would ever use this much, but appar-
ently it did. The mounting of flash dur-
ing bootup now apparently uses almost
all the free DRAM, then the first re-
quest to access the file system freezes it,
Reeves said. This request usually comes
from a routine that converts flash data
into packets for telemetry.

IHE ÍltE MAI{AGER software, whichwas
configued by JPL from the Wind River
operating system used by the rovers, was
run to capacityin development testswith-
out trouble. However, even accelerated
tests do not reproduce all that happens
in seven months of cruise and 18 days
of surface operations. "'We were caught
by surprise; we had left files onboard that
we'd intended to delete," Reeves said.
"We expected in tests that theywould be
deleted. We probably got close to ex-
posing the problem in the testbed."

The high-gain antenna (HGA) was
moved for the first time since the prob-
lem on Sol 25 (Jan. 28) and successful-
ly communicated with Earth that day.
There was early speculation that the
problem might be connected with the
HGA, but that is largely discounted.

The simultaneous landing of Oppor-
tunity and problems with Spirit caused

Mars in 5D
European scientists shru g off lander loss

as they tally exciting results from orbiter
MTcHAETA.TAvERNA/rnnrs 

5 3 9f A)
f nitial results from Europe's Mars Ex- liketyloss of the Beagle 2 and helped

tr pr.rt orbiter are putting smiles back spur enthusiasm, particularly in the

il àn the faces of tlie European scien- U.IC, for a follow-on landing mission.

§ tific community, still smarting from Much of the elation was centered on
H the apparent fàilure of the aicom- a new set of images released by ESA on
panying Éeagle 2lander in December. Jan. 23, showing canyons, badlands, mesa- 

SóieÀtists 6egan activating the seven formations and other features in aston-

instruments on board Mars Express, ishing detail. The images, Iike initial shots

Iaunched last June, on Jan. 4. With the made public a week earlier, were taken
exception of the sounding radar, which by a high-resolution_ stereo camera
will riot be deployed untilÀpr. 20, all in- (HRSC)-the first to be employed-on
struments are functioning nómina[y, the a Mars mission (AW&ST Jan. 26, p. 25).

European Space Agenóy's (ESA) sci- The HRSC contains nine CCD linear
ence àirector, David Southwood, said detectors allowing it to take nine image

at the presentation of the first results swaths at a time-three for stereo, two
here on Jat. 23.The initial operating forphotometryandfourforcolorbands.
phase is to begin on Feb. 20, ànd rou- The three stereo arrays look at nadir,
iine operationi, on May 8. forward and aft, so a spot on the ground

The successful start overshadowed the is viewed from three positions' A super-
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flight soïtware arè ili tle raw pzrrt of
flash and are directly loirded when the
computer br'lots up. This loading process
is not xffr-cted by filc manager problems.

It was difficult to communicate with
the spacecraft due to the constant re-
\etting. bur on Sol 20 (Jan. 23) some
Jata u ere retricr ctl. including the iarge
:rumber of resets. But other data re-
iriered that da1-:.rid it nas the year 2053,
which caused c(rncern.

Reeres silrpectl{ that flash memury
r+as causing the problern and on Sol 2l
commands uere sent to not mount flash
dtrrin-e computer bootup. Instead. a file
system with the same narne wa-r creatcd
in DRAM. Because itu'as rrerh arl3 emp
8,, it did not overtax the fiIe manaeer. The
sc:heme worked- but it has to be com-
manded manually for ererv bootup. Fer
the first time in several dals the software
rvas behaving normally again. *It was a
tantastic mornent" said Jennifer f'osper.
the surface development manager.

Since then, the flash memon'is being
read.out, chunk by chunl, but it could
take a few weeks to send it all to Earth-
way too l<rng of a diversion. Engineers
r+ere trying to upload and run a trace

'rograin 
t«: discover where the problem

:s. but last wee-k were having ditficulr-v
_tetting it to work. This "surgical" tech-
::ique u'as prefcrred bccause it preservcs
:he t-lash mcmory.', which has .some sci-
:nce data as weil as engineering clues.

lf the software trace did not produce
rcsults by about Ian. 3{,}, "we have larg:
er hamrners to solve thc problem," Tios-
per said. The first hammer is to selec-
tively delete files in flash, and the bigger
harrlmer is to erase all of the flash file rys-
tem. Most of the science data can be re-
placed relatively easily, except for ob-
serrations of the s§ and ground made
simultaneouslvwith the Mars Express or-
biter flying overhead. However, tirere are
already smali "thumbnail" images down-
ioaded from this session. and the science
team ha-s agreed that these are adequate.

Key aspects of the problem were re-
prr-iduced on the avionics simulator at
JPL. but other details were not, proba-
Lrly because cf weaknesses in the simu-
lation, Tiosper said. The simulator flash
file system was loaded to the same lev-
el as on board the spacecraft, about
6,5tB "products" compared with the full
capacity of 8,192 products. A product
may contain more than one file. There
rvere about 13,000 files on board iast
wcek. The file manager has procedures
to prevent flash overloading by deleting
files based on prioriry.

The file manager'asks for cache space
in DRAM to manage the number of

iewiites ttr ilash. and hai nolimii on the
amount of DRAM it can request. The
amount of free DRAM is about 4 MB,
and developers did not anticipate it
would ever use this much. but appar-
ently it did. Ttre mouatingof {lash dur-
ing bootup no\r'apparently uses almosÍ
all the tlee DRAIÍ. then the first re-
qu€st toa€€ess the 6I'rrystern keezes iq
Reeves said. This request u-suallv comes
from a routine that converts flash data
into packets for telemetlv.

Ttlt Ell tltfcEf soft*are. which was

configued by JPL trom the Yy'ind River
operating Eystem used by the rovers. was
run to capacitv in deÍielopment tes§ with-
out trouble. -Hone!'er. eren accele.rated
tests do not reproduce all that happens
in seven months of cruise and I S day's

of surfaee operatiom. *Yy's 
\*-e re caught

by surprise: we had left files onboard that
we'd intended to delete," Reeves said.
-lVe expected in tests that thev would be
deleted. We probably got close to ex-
pc»ing the problem in the testbed."

The high-gain antenna (HGA) was
moved for the first time since the prob-
lem on Sol 25 (Jan. 38) and successfu!-
l-y communicated with Earth that day.
There was early speculation that the
problem might be corrnecteci *ith the
HGA. but that is largely discounted.

The simultaneous landing of Oppor-
tunitv and problems with Spirit caused

,J 3q)3

a iiaffing crunch. Bh-onceTpiril ivas
trble to kecp its thermtrl and porver con-
dition acceptahle. i§ earn wtis rcd*ced
to 15-20 specialists working on the prob-
lern. Spirit staffing started growing.lan.
f 7 to rcsume act'ive sgicnce rtpcnttitrns.

The Mars Global Surytryor satellitc
camera took remarkable pictures cle:rr=
ly showing the Spirit íirndcr. piirrrchute
and backshell. and hr:at shield (see il.
37). "I've Lreen in this trusiness a long
time and this is absolutely anrazing
stuft." said Peter C. Theisingcrr. the Mars
Exploration Rover pr§eet Ísan-ile.er.

The camera normaliv has atrr:ut 1.5-
meteripixel resolution with its push-
Lrroomdetector fronr the .100-knr. orbit,
but bv pitching it to look af the site
longer this was improved to about 0.7
meterlpixel. *'[rich *'as gooli eraugh tr-r

put several pixels on the larirler and
sense its orientation.

The rover is off the lander lrut lost
in its giare. said Michael Malin, head of
Malin Space Science Systems- (§,{SSS )

and a rover science team rrember.
When the rcver is farther au'ay frlrnr the
lander it probabty can be detected, he
said. High-resolution images are on the
MSSS website at www'.msss.com.

MSSS plans to take several picturcs
starting in Fcbruarl to look lor the Bca-
glc larder. which hit the planet oir
Dec. 25 but never senl a signal. C

Weltraumbehörde Nasa, dass der
Computer des Roboters wieder firnk-
tionièrt. Noch in dieser Woche soII

,,Spirit" seine vor anderthalb Wochen

unierbrochene Untersuchung eines
nahen Felsbrockens fortsetzen. Der-
weil beginnt der am Samstag von der
Landebàsis auf den Mars-Boden ge-

rollte Zwillingsroboter,,Oppo.rtuni-
ty" mit seinem wissenschaftlichen
Érkundungsprogïalnm. Der Rover
soll ietzt die miaeralogischen Be-
standleile des Bodenmaterials an der
Landesteiie untersuchen. ddP
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}}TÀRS ROYER'S \TORK I}ELAYET} OYER MEÈfORY GLITCH.

PASADENA - The Mas ror.er Spirit briefly resnned science operations beibre NASA once again hahed the worE to finish
correcting a cornputer memtr!.poblem that has Symied the wheeled mbofs mission- Mission oiEcials had hoped the rover
t'ould tr*sh aff aad emlnire a rrrck thai ii has laeed since Ja*c"try iS, b,ut cagoirg seift*'are prcrtrlecs lareed eagine*s to
delav gatheriag the data rmtil Thursdav, a da-v after they plarmed to reibrmat tie rover's fla§r memory. "w-e decided it would
be better to nots aeu. things rmtil ue got the lllash reforrnatsed,* &puf p-oject mamgs Richard Cook told The Associated

Prg§s oa T*esda1- SFiíit landed rrn Mars oa -íanrarl' 3, fc'il**'ei thre -ileel:s laltr b,r iis tllà, Opa*rtuniig *a ilre *pp*site
side of itre Red Ptanet- kr tk rcntime Spirit was suddarly crippled by a potrlem with its flash mernory. "Weïe just §ing
to get Spirit back to nominal operations, so we can have two rnissions operating in paallef" project manago Pete Theisinger

-iri. {Sp*rhmi§ llas ea*tiauing ia watk well, tairing micr*-tc*pie phoiograpLt *f srril that scientisi-c Ï:elieve e*lrld csÍtain
evideace the dry plaret once was a u.etter world capable of susïabing illè. The pictures' relesd Tuesday, slrou' a coin-sized

patch of graiir.v soil, peppered ryith &àat lock !íke minute pe&les. OppoÉrai§' caph:ral {he images wiïir its microscopic

image4 crre *lí*i-n inslrume.rrts at tle anrJ *f its mb*iic an:r. @or*nit1 al* bqan a 24-h*ur aaa§'sis cf the tin-t p*tch r:f
sorl, this time using its Mossbauer spectrorneter.The Gennan$uilt instrument Írca$res the composition and óundance of
tron-bea.ing minerals. Scientists hope the ryectrometer caa p,rovide the second qrreka moment of Opportuih's missim
ilithi* dar.s of la:rding, Opportrmr§ u,ced ancther fu*lrlnart, fu mini-&ermal emíssioc,c sptn:rteter, to di:ctrs an ion-
rich mineral cal1ed gray hematite at its landing siie. Frelídnarf measureÍn@ts ryggesi the mineral is of a varieq' that tbrms

in iiquid *ater, protrding the fu hht &at the site oacr *zrs net- NASA larmchd tl€ $828 milliou pair ol ror*s to §nd
geoiogic*i eridmce *f pst tater atiris mt lnías, §cie*tists are m* eageÍ to learn if tle M*ssÈe*er ca rereal the prmce
ol either of two other iron-leaing minerals, goethite and magnetite. Findiag one or tle other should conllrm cr fur ther
hrpothesis. Finding goethitg named for the Gennm poet Godhe *-ould point to a watery origin tbr both it arrl the

prer.iousl,r: d;seol'ered henatite. Otkwise, if qpaftÉity discortrs ffigndde in &e soí, that *ould ilt€ee§ tlst tt amd the

hematife lbrmed llom iron-ricà rolcanic lava. The trocess G oot ÍequlÍe uats. NÀSA expected the Mcssbars resuit:
eatv Wednesda.v. It r*as Ílot irdiatel-r clear r*rha Íh spaoe agmc) sudd rehase t1mr to tle public. 'fm uarring l-cr iL
to*- b*arl56 I rezet t* trnac- it sars.' Theisà,ge said of the Mrrssbers resrlts. NÀSÀ plam to contime batmfirng auar at

\{as r}rorphout tïe decade

SPACE.COM : 06 FEBRUAR!2004.

HÏAË§ ROVER SPIRIT UPDATE : OUR FÀTIETIIï IS HEALED'

The computer woes of the Spirit Mars Exploratron Rover appear to be solved. The robOï ts ROrí Deing

readied for wheeling itself to a iarg+.sized cíater ï{iihin the Gusev Crater landing site. All indications aíe that

the m*mory suÍgery on Sptrit "*orked extremeiy \ileil." saíd ..trennifer Trosper, JPL's Spitit Mission Manager.

She said ifrat tfre patient is healed of a computer oveítoad píoblem, fxed by caÍefully erasing and

reformatting Spirit's flash file system. Spirit is in great health. Trospr said during ar? early moming press

briefing at the'.let propulsion ialoratory tJPLi iri Pasaden*, CalrÍomia. Trosper sai* that ** Tnutsday a

demonstration link between Spirit and Europe's Mars Express worked very vrell. \t1le have our intemational

interplanetary mmmunications netïÀrork established evefi rnore so out there ai Mars-" §cience duties by

Sp:;-ii i**iuCe giving the rock nícknamed A{tírondack the brush ofÍ. Thanks to a brush oft the robot'§ Ës$k

Àtrasion footlnen a surprise coatiÍïg on Adirondack lvas wftisked away, sàid Stephen Gorevan, Payload

Lead for the RAT and head of Honeyke Robotics ir: New York. This \.Yas a big surprise...the greatest

interpiarretary brusning of alitime." Today. Spi.it vr'itl *se tlTe RÀT to heip seientists gleaíl r*oie iÍlfcriTlati**

atrout Adirondack's inïemal composition. Spirft is expected to begin driving on SatuÍday about 270 yards-

{250 meters}. on a stepby-step jaunt towaid a crater nicknamed Bonneville. 'There's going to be a lot of

driví*g on §pírit," Trcspeisaid. 
-seientists 

are aagertc s{udy the walls oí Bonneville for geological eiues

regarding the history olcusev Crater. Bug in our cóurt Glern Reeves, JPL's Flight Softnrare Architect for ihe

uaàrs ex#oration Ràver (MER) píolect said that srting out ïshat ailed Spirit was a major efíort. one that has

nc$J led ia siabilizing ihe problem and debugging the rGb*t"s soft\sare. ïhe lnvest§ati*ri int? tnc c*ïË1putel.

glitch is still ongoing, Reeves said. This ii-Oetinitety a bug in our court that $/e have to ftx.* "The Íirst

problem is that yÍe raíï out Gf meínory. A subsequent problern afier that is we managed to coíïupt the file

syslerË=" F,eeves said. "lË E sËfise, ,r''e're back t* ti'É beginning ..and I tlrink at 1fui5 siage we're v*ry
coilfident that we understand rruhat the píoblem is. We have a procedure in place,.-to woÍk around this

problem indefinitely if we have t§." he said. Reeves told SPACE.com lhat the cornputer iss*e on Spirii has

ih* sai:-:e p*tential to crop up il$ opportunity. Prcc**ures !'rave be*n p.it iti plaee to prëve*t llze seËwa_re

glitches írom reoccuning on Spirit and showing up CIn the O$portunity rover on the ather side oÍ Mars' he

s*id.
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Ready To Roll
poised for long traverse

after memory is fixed
MrGrAEr À DORNHETM/PASADENÀ CiLlF.

he Mars Exploration Rover Spir-
it appears to have recovered from
its memory breakdown last week
and planned to celebrate by
brushing dust off a rock for bet-

ter measurements of its surface-the
first such cleaning on Mars.

If ali went well with subsequent ob-
servations of the rock'Adirondack ' late
last week, the rover should be on its long
drive to the Bonneville Crater this week.
The 200-meter-dia. crater is about 300
meters (1,000 ft.) northeast of thè rover,
and scientists want to find and inspect
deepJving material that was ejected to
the surface when the crater was formed,
as qell as possibly peer into its rim
t{Iíi&Sf Feb.2,p.36). This long drive
*ill be another first.

DllGxo§lt{G AiD Flxlllc the flash
memolv problems took about 14 Mart-
ian days (Sols). A Sol is 39 min. 35 sec.
longer than an Earth day. and Sol 1 is the
day the spacecraft landed on Mars. The
problem started on Sol 18 (Jan. 21) and
the last major repair effortwas on Sol32
(Feb. 4), engineers hope. That means the
ro\-er \\-as largely out of commiqsion for
{-l-r of the first 32 Sols, compared with
ane.ryected rateof 33%. Hon-aner, itwas

doingverywell dur-
ing the first L8 Sols,
and if that experi-
ence continues the
rover should soon
be back to exceed-
ing expectations.

The rover has
256 megabytes of
non-volatile flashmemor-v. Most of that
is a 2241vïB frle rystem that stores things
like science data- and this is *"here the
problem occurred. The softs-are that
manages the file system operates io putt
of the 128 MB of volatile random-access
memor-v (DRAM) and the leading the-
ory is that this flash file manager used
up too much DRAM, causing the com-
puter to reset itself repeatedly. Engi-
neers weÍe not absolutely sure thatwas
the cause but were able to convince
themselves last week there wasn't a
hardware problem, though they still
aren't certain why the software asks for
so muchDRAM.

The remaining 32 MB of flash con-
tains both copies of the flight software.
This area offlash is directly accessed by
the computer and does not go through
the file management wstem, but engi-

. lribssbauer Data

OtvÍÉ Fe(2+)

- 
t a$ettte tet.-Fe(3+)

.-Fe(2+).Fe(3+)

- 
ryÍoxeae Fe{2+)

- 
5643+; Ptase{s}

MOssbauer Spectrum of Àrlkondack Roct
(Sol 18, Gusev CraH, MaÍs)

§o510
Velocity (mm/s)

Moessbauer spectometer detcÍb h se
oÍ iron (Fe) in samples, wtió ney deE-
mine if they were Íormed iE ffi. Itb fiÍí
f,lartian rock measured b lídy udtanic

neers wanted to be extra careful that re-
pairing the file s-vstem did not disrupt
the flight sofh*'are.

On Jan. 30, Spirit folbrrcd ommands
to delete rough§ 1,0fi) leftover cruise
files from the file s-vstem. Over the
Jan. 31-Feb. lweekend, rience and en-
gineering files were tratrsmitted to Earth
from flash. helping to confirm the lead-
ilg theory, said Jennifer Tiosper, the
Spirit mission manager.

But things didn't go so well on Feb. 2
(Sol 30). The planrvas to resume science

ryerationsbyusing the bru-.h on the rock
abrasion tool (RAT) at the enci of the ro-
bot arm to clean Adirmdack then view
itwith the microscopic imager and ana-
tyze itwith the alpha particle X-ray spec-
trometer (APXS). The arm had been at
the rock since Sol 17 and had not moned
during all the file system problems.

BEFOIE IHESE science observations,
hcmrer.er, Spirit tried to find the Sunwith
its panoramic camera to orient itself,
and 'his operation failed to complete.
The solar orientation was successful lat-
er in the day, but the science session was
scratched. Demand on computer re-
sources from another rover operation
may have caused the Sun search to time
out, said Mark Adler, Spirit deputy mis-
sion manager.

There was concern that the file system
anomaly may have had side effects on the
flash memory itself. Engineers finally
were able to get a copy of Spirit memo-
ry showing that the problem was with file
system DRAM allocation. They found
cormpted files in flash and decided the
best course was to reformat the flash file
svstem. This had been planned for Sol

Spirit
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I l. but was shifted to Sol 12 when ahey fcx' fuur clay- on ihe ground testbèd-lo
rcalized lulrv long it would take. make sure the results were exactly as ex-

-l'hc desire rras ltr start at 6 ir.m. I\{ars pected, there rvere no side effects, and
Local Tirne on Sol 32, which would re- the flight sofrw'are in tlte other 32 MB of
rluire batter! polver befrtre there rvas tlash was not corrtlptcd, Adler said. The
signiiie ant sunlight. anrl was much eitr- ptocess ilppean to have gone as planned.
lier than the normal 8:-j5 a.m. lt{LT so- Controllers are now checking daily
lar n'akeup. A krns dav might ovcrherat tlre numbcr ol files in flash. how much
the elcctronics ns the dav rvore on. The DRAM is bcring trsed nnd other data to
rovcr \!as prepped on Sol i I tirr this long keep the file system out of trouble. "If
rluv hv qoing lo bed earlv rtt I :-i0 p.nt. it gets beyond e certain number, we mav
NILT und LiclctinC thc usual rrrc-hoLtrs need to stop science operations and re-
satellite crrmmunications v'!siL)n to pLlt format the flash again," Tiosper said-

more charse in the hattcn . The * arm On Sol 33 thc science plan for Adiron-
clccironics lrox rv;rs allou ed io get cold- dack was reinstituted, with the rock to
e l than norrnal so the conrputer could be brushed and examined. On Sol 34
run longer trr'firrc gettinÈ ltrr lrol iti the (Feb. 5) the RAï rvas to grind into the

r,lirvlight SLrn rrlck and c()mpariltivc Incasurcnlcnts
On Sol -ll. th* 211-\ÍB Í'l.rsh tïlc sys- madeof theinterior.AndonSo[ 3-5Spir-

teÍï rvils erascr.i and the hurdware was it may be iloved to the nofih side of the
checked t() cnsurcr it had no faults; then lander, fiom where it calr start a straigl]t
it wus fblmatted. Er6rineen had practiced shot to Bonneville Crater.

B3\2"

TefoTéEiàsin§The tïash, controllers
downloaded observations made in con-
junction with the Mars Express satellite
on Sol 13, and Moes$auerspectrometer
data takenof Adirondackfnr more than
12 hr. on Sol 17-18. The Moessbauer de -

tects \khat form of iron is in a sample.
and this was the first such data taken of
a rock on another planet.

The overall result is that Adirondack
is probably an olivine-bearing basalt-
a volcanic rock that r+'ould be very c()m-
motr on Earth. said Richard V. Morris.
a science team member from Johnson
Space Center. Morris agreed the rock
composition is a "smoking gun" ti:rr no
rvater. "It's a good hard roch ma-vbe cx-
car'ated tiom a crater." said Ra-v An'Íd-
son, thc project deputy principal inves-
tigatt'rr. An idson noted that on Earth a
basalt can be tbund right ncxt to lime-
stone. tbrmed bv q'eter. O

gen en de grootte heeft van
een voetbal, is 2,7 millimeter
diep en heeft een doorsnee
van 45 millimeter- Oadeuoe-
kers hopen dat het binnenste
deelvan de steen meerduide
lijk maakt over de geologische
opbouwvan de planeet. Het
boren van het gat duurde drie
uur. Na het aoalyseren van het
basaltblok maakt Spirit nog
enkele foto's van de steen, en
rijdt den drie meter verder,
naar een andere rots.
Aan de andere kant van Mars
nadert de Opportuni§, de
tweelingsonde van de Spirit,
intussen een bijzondere rots-
formatie, om die in detail te
onderzoeken.
Wetenschappers zijn geïnte-
resseerd in de rotsformatie
omdat die door water liikt te
zijn gevormd.

Spirit b
3v) a 2 \
rt gaatje

in Marsgesteente

o
U

)o

den Mars an
WÀSHINGTON (afp) Der US-Robo-

ter ..Spirit" hat aul dem Mars einen

Felsón aneebohrt und damit Raum-

iahrtseschfcht€ gechrieben' Der Ro'
boter"habe ein rundes [,och von 4,55

Zentimeter Durchmesser und 2,65

lfllimeter TieÍe gebohrt, teiite die

US-Raumfahrtbehórde NASA mit' Es

war das erste Mal, dass auf dem Mars

C,""t"i" angebohrt wurde. Das -,,Spi-
rit--Gelandefahrzeug war Ende Ja-

ou.t *.eeo eines Computerproblems
tapelans"ausqef allen. Mittlerweile ar'
ÉÏtói aït Ge"ràt wieder normal. Nach

ààiCesteinsprobe soll es einen rund
250 Meter eitÍernt liegenden Krater

,untersuchen.

R(.^J'.\ s ÀL P. &,.
o5- ö2- 2öÖ\À

De Màrssonde Spirit heeft af-
gelopen weekeinde op de rode
planeet geschiedenis geschre-
ven door een gaatje te boren
in een blok basalt. .Wij heb-
ben het eerste bewust geplan-
de gat gemaakt op Mars", ju-
belde de NASA-onderzoeker
Stephen Gorevan.

De Spirit bevindt zich al ruim
een maand op Mars. Vanwege
een computerstoring was de
sonde twee weken niet de be-
dienen. Sinds wijdag is de Spi-
rit weer volledig inzetbaar.
,,Onze patiënt is genezen", zei
proj ectleider Jennifer Trosper
in het vluchtcentrum in Pasa-
dena.
Het gaatje in de steen, die de
naam Adirondack heeft gekre-
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flet zonnsstelsel in I §pirit
Op 4 ja*uari om s4:35 rar eïr,IT is de @irft-srcc
Gusev krater. De Spirit was direct vanuit har icerplanc*aire baan met mer dan 19.000 v
kilomet*.per uur de dmcsfes binnengenlogen reaarna eea parach*e en aióags vcsÍ eoÍr zachïs
ladiug zorgden- Tijdeas de aftlaling ryerden de signalen van Spirit gerelayeerd door de Mars
Glcbat §xrveyar er: Mas *dyssee ktms&aaen ic en baan rs*d de rade planee! a*dat
vluchtleiders het vrloop van de aftlaling konden volgen- Door de &and tussen Mars en aarde
duurde het 9 miauten ea 28 secoaden rroor kt signaal bij de aarde aa*kfl.am.
Na de landing bl€Ëk dc Spirit was md de boderylaac naar benedËtr tot stilstand gekomen, wat
het ia*-ekken var de airbags s k apHappn vaa de zijpxnelen alle* maar makkelijker
martÍe. Binnen eert uur was dit g€b€urd en begon Spirit meÈ het maken vaa de eerste foto's van
het landixgsterrein,Op 15 ja:ruxi rolde de Spirit vaa het laadi*gspl*form op h€t oppervlak. Brie
dagea later begoa de eerste tocht van bijna drie me*er aaar dt serste steen die vervolgens vaa
dichtblj sndersmlrÍ werd. Yanaf ?I ja*ïIaÍi o#sfsadea e.r **:ter communicatiepr*blemen met de

Spirit. Na enkele dagen ontdekten vluckleiders dat een software probleern ervoor zorgde dat de

boordcomputer bijna continu herstarse- H€f blffik dat hef te vol stand met

wetenschappelijke metiagen" en nadat reeds verzoadea gegevelrs werden verwijderd was het
apgel*s. Vanaf ?9 ja*:ari ker Split rrer eahele lyaarÍIemingen en aier.r*re fota's

doorsturen. Nadd kt onderzoek vaa de seen was afterond, vervolgde Spirit op 9 februari haar

weg. Ilct cers*volgende dael is de Bonrevíle krsÍer, eÍg.evËer 34O mster van de landiagsplaats-
Gp 12 febnlari had de rcrrer 58 Ín€fs a&eled. ?3\b6-
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§ de Chileense Atacama-woes- 5effi?at er rèStèn vàn oude
tiin rn, maak een paar digitale beschavingen op Mars ziin ge-
kie§esvandeomgevingrommel vonden, dat plantengroei wordt
wat met de kleuren, en ie hebt weggeretoucheerd, en dat al die
ilars. Een rode steenwoestiin zogenaamd mislukte ruimteson-
met een zalntroze hemel. En zo des in werteliikheid door de CIA
dood als een pier. gebruikt worden om te commu-

Houdt de Amerikaanse NASA niceren met Marsmanneties.

----óÉ 
voor de geH? Ziin de foto's Bliift natuurtiik de vraag hoe

? i-,1| 2 | vandeMarslandersSpiritenOp- die mertwaardige kleuromke-
J - I J 'portunity stiekem gewoon op ringvertlaardkanworden.Wak-

aarde gemaalit? Die conclusie kergeschud door alle commotie
gaat de meeste twiifelaars te Yer, heeft het camerateam van de
maar één diag is zeker: et is iets twee Marslanders daar nu einde-
goed mis met de kleur van Mars- tiik tekst en uitleg over g(ryeYerr.

Komen NASA's
De digitale camera's van Spirit

en Opportuni§r kunnen alleen
zwartwit-foto'§ maken, dus om
een kleurenbeeld te gompone-
ren, worden drie opnamen ge-
maakt, door verschillende kleur-
filters: rood, gxoen en blauw. In
een beeldbewerkingspÍogramma
- ook bii de NA§A gebmiken ze
Photoshop - wordea die drie op
namen 5amengevoegd.

Maar de Marslanderr hcàöcn
veel meer dan drie Elterr aan
boord. In toÍaal ain het er sel
veertien, niet alleen voor zicht-
bare kleuren, maar ook voor ul-
traviolet en infrarood, Yooral
voor geologen.

Volgens de NASA ziin die in-
fraroodbeelden §orns ook ge-
bruikt om kleurenfoto's te gene-
reren. ltrat helder is in h€r infuè-
rood (zoals het pignent in blau-
we ver$ gàat er op de foto dan
knalrooil uitzien. Voor de damp-
kring van lltars geldt dat niet,
maar het zal duideliik ziin dat de
resulterende kleuren van het
Marslandsehap nooit kunnen
kloppen metwatie zou zien als ie
er zeU rondliep.

Met aI die kleurfiIters aan
boord, en met tienduizenden ka-
libratie-opnamen op zak die op
aarde ziin gemaakt onder uiteen-
lopende omstandigheden, moet
het de Photoshoppers van de
NASA uiteindeliik een keer luk-
ken een realistische kleurenfoto
van de Rode Planeet te produce-
ren. De vraag is alleen wie er
tegen die tild nog in gelooft.

Ma rsbeelden

niet uit Chili?

flef is niet Yoor hef eerst dat de
NA§A erru votdt beschuldigd
de kleurvwadiging rel érg ver
op te s{:ho€ren als het om Mars
gaat De Rode Planee{ móet er
immers Ed rcod uiÉi,en Maar
als blauve verf op een Lleurenfo.
to opeens een ruurrode tint
Higq is er iets andst aan de
hand-

Half ianuari, Irrrg gesn twee
weken na de landing van Spirit,
deden de eer$e samenzwerings-
theorieën op internet de rcnde.
Op de landet is een sooÉ'kleu-
renkaarf aangebracht maar wat
daarop .donkeröIauw hooÉ te
fiin, zag er op sommige Spirit-
foto's knahood uit Blauwe kabe-
lisolatie en het eveneens blauwe
NASA-logo hadden op de foto's
een biina fluorescerende, hard-
roze kleur. Conclusie: NA§A rot-
zooit met de kleuren. En dus is
ook de Marshemel niet roze
maar blauw. Mars liilrt.veel meer
op de aarde dan de NASA ons wil
doen geloven. Bliikbaar ziin er
dingen ontdetit die niemand mag
weten

Koren op de molen van pseu-
do-wetenschappers die al iaren
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succesvolle landing van Amenikaanse Spirit op
Mars
ln enkele dagen tijds behaalde
Amerika op ruimtevaartgebied
opnieuw een Íraai sukses. OP

4 januari voerde de SPirit met
sukses een zachte landing uit

op Mars. Na de twee Vikings,
cie Sojourner is dat het vierde
ruimtevaartuig dat Íoto's vanaf
het l\larsiaanse oPPervlak naar
de aarde stuurde. En ze moch-
ten q zijn. Van geweldige

kwaliieit alsof vve er zelÍ ston-
den en door een raamPie ke-

ken.
Natuurlijk vras het die vierde
januari ers spannend. Want na

een tweetal mislukte Marsmis-
sies van de Amerikanen en de

mislukking van de Beagle 2

van ESA, rees oPnieuw de

vraag "Zal het lukken?"
C)p 3 ;ar:uari 's avonds ont-
moette de iander in zijn baan
planeet Mars. OP een hoogte
van een kleine 130 kilometer
dcck het de atmosfeer in met
een snelhe:d 5,4 km Per se-

conde. Een hitteschild zorgde
tiidens de aÍremming dat de

sonde niet verbrandde. Nadat
cie snelheid behoorlijk was
teruggelopen c'ntvottwde zich

een parachule. Acht seconden
voor cie ianding bliezen de

airba.gs zicir op en te 5.35 uur
(Ned. tijd) stuiterde de SPirit

omgeven door airbags oP het

oppervlak. En ciaa.rna urerd het
siil. Een kleine twintig lang

cui'ende minuten. Via Mars
Odyssey moest het signaal
binnen komen dat alles in orde
was. Mars Global SurveYor
ving als eerste signalen oP, die
kort daarop heel sterk even-
eens clooi' de Mars OdYsseY

ontvangen werden. Yes, het
was gelukt. Onr 5.55 uur wist
men het zeker. Het toestel was
goed terecht gekomen. Grote
vreugde !n het vluchtleidings-
ceniÍurn. Het zr:u nog een dik
halÍ uur duren, alvorens de

airbags waren verwijderd. Kort

daarop werd de eerste haar-

scherpte Ír:to o.rergeseind,

vele tientallen zeeu Íraaie Plaat
jes van de omgeving van de

Spirit. We hebben nu in een

aardig idee hoe de Gustev kra-

ter (15 graden ten zuiden van

de evenaar) eruit ziet, waar de

Spirit is geland. Een gebied

waar de wind de meeste stoÍ
heeÍt weggeblazen. Een ideaal
gebied om oP zoek te gaan

naar sporen van water en ev-

entueel leven. Er liggen de

nodige stenen, maar gelukkig

niet veel grote.

Een van de eerste í o -

to's die de cametra's
aan boord van de SP|
rit maakte. Zo strtnd

het dus oP Mars

ander aanzien gegeven. Gedu-
rende drie maanden zal de

Spirit in deze krater gaan rcnd-
rijden en naar we hoPen oP

vele vragen een antwoord
geven. Het wagentje is uitge-
rusl met zes wielen en weegt
in totaal zo'n 180 kg.

Zeker is dat wij aardbewoners
onze Íotoalbums over Mars
met heel wat plaatjes kunnen
aanvullen.
Leuk is ook nog te weten dat
na de eerste nacht SPirit 'ge-

wekt' werd met het liedje van
The Beatles "Good Morning,
Good Morning".

Zo'n drie tot vier miljard jaar

geleden moet deze krater door
een meteorietinslag ontstaan
zijn. Kanaalachtige lijnen doen

zeer sterk vermoeden dat hier

ooit water, met of zonder ijs,

gestroomd moet hebben. We-

tenschappers verwachten hier

toch een 1000 meter dik slib

aan te treÍÍen, dat de laatste

twee miljard jaar geleden be-

dekt is geworden met stoÍ en

zand. Maar ook lava, ijs en
Op 25 januari moet de OPPer-

tunity geland zijn. Meer ltier-

gevo"lgd de dagen erna.door wind hebben dit landschaP een over- in onze volgende Astruim'

I?, rqS &\b3\À3J 3\)3 T
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FtORÍD-§reËÀY :=4 ÍnaaiíZ0$a
NÀSÀ DUSTS HI§TÖRIEmIT'NCFTOWEN:

CÀPE CANA\/ERAL - NASÀ siI begin Amolising rsírmaa§ of a hisforic Àpollo tarch rower to<ÍaJ

after a failed pirate tÍdto rais mo#y to eÍEct it a a Uimd motrm€rt UÍder F€ssÍe to mmf,y with
federal €mvirsm€atal regumim, NÀSÀ has gire fu graM to a ffiÍItrctor to proeed with a S2

millioa effortto dirys drynests dlsmchUffiical Tass-I. or LUT-I. The 38&fod gmq senred

as the ffiingpdÉ ftr €.CÈ* Àpollo add SkJdS fligÈts, inchËtrg tbe mission that took Neil Armstrmg ad
Buz Al&in to fu Doon in jtd], 1969- The torrer s.as disnrentled iÍ f 9E3, ard segm€nfs lrave been ru§ing
in a firre-rre lbore yzrd" at Kemedy Spae CxrÍrrr,, cÍeating m enniromenÍal fu-rrd- IIeasy mals and

toxic sfua6 wifrin mamge gffifry tralfrae lehing ido Ö€ soil at the open-air site as cËIl as lk water

t6te beneath iL Tb si*mnA d*,'tim €trort is aid d bringing NASÀ into corylirc Eith federal'

resgldioas- "§e kve ecidffi fhÉ irdicdes tbd' tk sEscttxe is carsing €rïvirom€nlal cmtmimioa and

weïe got a reqmsibility to deal ri& tt*,' said &rÍt Sure§eld, chlf of the saf€ty, halth md
envirm111g'rhl dilision at KSC. *We need to mve on xiih the prÓlems qe hate at had-" A
d€contami@ioíl etroÍt stilted in eaty rebruary hÍ fu &molitim cf g4§ §e€m"".r§ was trÉ on hold afrer

fre Spe Restratim Soci€ty lnmc.H a'SavÉ the LUT" caryig!- fk fsvrim gr@ píMed a

prop663t to NASÀ hrt qas móle to taise ite eSimdd S,tO millim ffided to Íe€ect fu gffiy- Several

pri6grs €trodts to save th lower also àiH- Said Ross TierreY, ctief operali4' fu dtk socieg: "I
tbink sÉte tosiag a natimal trcanlre ka' Tlry said fte gro{A still S a weaftty beneÈc*or witl
eÍrerge before fu de.molitim wort re*dles a point where th tomr ryot be resmed- lttre 

'ttuit< tftis is a
mabr blow to our efiorq*.he said- "But neïe mt giving rp yet"

8 :q Q t
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Op een steenworp
van de'bigbang'

ggmen hebben dieper in het heel-
al gekeken dan ooit tevoÍen. Een
door de ruimtetelescoop Hubble
gsmaakte compositiefoto die gis-
teten is vrijgegeven, toont enkele
nabije, maar ook zeef veffe steÍ-
renstelsels, gevormd kort nadat
het heelal is ontstaan.

-Ile beelden van de Hubble
brengen ons op steenworp af-
stand van de ó ig b sag:', aldas Mas-
simo §tiavelli, Ieidervanhetinter-
nationale projectteam achter het
gisteren gepresenteerde' plaag€.
-Dit beeld zal de komeade jaren
in vele astronomieboeken . ge-
bruikt worden", verklaarde §te-
ven Beckwith, directeur van het
Space Telescope Science Institute
aan deJohns Hopkins Universiteit
in Bdtimote, waat het materiaal
gisteren is gepresenteerd.

De Hubble-opname (Hubble Ul-
tra D€ep Field) toont naar schat-
ting tienduizend sterrenstelsels.
De jongste bestonden waarschijn-
lijk pas ,100 miljoen iaar toefr ze
hetlicht uirzonden dat nu is vast-
geiegd. 7* zijra dus jong in verge.
lijking met de totale leeftijd van
hetheelal, momenteel geschat op
137 nitiard, jaar.

Het b€eldmateriaal homt twee
rnaendeo nadat de Amerikaanse
ro:imtevaartorganisatie NASA
heeft aangekondigd dat zij de
Hubbletelescoop opgecft, omdat
het onderhoud ervan te duuÍ en tc
omslachtig is. De veiligheidspro-
cedures vao de NA§A zijn rrng§
scherpt naar aanleiding van het
neerstorten, in februari vorigjaat,
van de spaceshuttle Columbia.
Hét is nu verder afrn'lchten hoe
lang de ruimtetelescooP nogzon-
der onderhoud,blijft functione.
Íen.

Het Hubble.Ultra-Deep-Field-
beeld is opgebouwd uitiofi:atood
,en optisch beeldmateriaal dat is
verzameld tussen 24 september
2003 en 16 janueti van ditjaar. De
Hubble had ,[00 rondjes om de
aarde nodig om met zijn telescoop
in totaal 21 $inuten hgeelfde
kleine deel van het firmement te
fotograferen. Het beeld heeft een
breedte zo groot als circaeentien
de van de diameter van de volle
maan. De astÍonomen hebben ge
kozen voor een deel van de ster-
renhemel juist ondeÍ het ster(en-
beeld orion. In dit gebiedje staan
weinig sterren van de melkweg.
Het licht en andere saaling van
het sterrenstelsel, waarin ook de
zon en de aarde zich bevinden,
zou de straling van verafgelegen
stelsels verstoren.
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Den bislang tiefsten Einblick ins All gab das Tqlg.slop ,,Hubble". Bei die'
sem Anblick fàllt es nicht schwer, an gÖttliches Wrken zu glauben. rco: *p

Iq: l5 r

- 
---Dem, US-Weltraumteleskop,,Hub-

U 3 I i 
" 

Hï.f,:,**,f,*í*f::,'*.;*_:*:
. Die gestern in Baltimore veröf-
;lichte Aufnahme stellt den tiefs-

ten Blick ins All dar, der je gewagt
wurde. Auf dem Bild sind Gàlaxien
aus der Zeitvor 13 Milliarden Jahren
zu sehen, als nach dem Urknall die
ersten Sterne zu leuchten begannen.
,,Hubble hat uns zu einem punkt ee-
fuhrt, der nur einen Steinwurf vöm
Urknall entfernt ist", sagte der Leiter
des Projekts, Massimo Stiavelli. Auf

,,Hubble" gibt tiefsten
Einblick ins All

der Aufnahme sind annàhernd
10 000 §alaxien zu erkennen.
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Compositiefoto toont drie botsende, relatiefnabijgelegen sterenstelsels (rechts onder het midden). Vage rode vlekjes ziin verre stelsels van kort
nadeoerknal.Hetblikveldisbeperkt;alsofhetfirmamentwordtwaargenomendooreen2,5meterlanglimonrd"rr.,rï 
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False Reprieve
Hubble reveals bizarre infant universe as expansion
of debate over telescope servicing accelerates

cRArG COVAUTT/CAPE CANAVERAL
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he National Academy of Sciences After appearin-q before NASAs
will reassess a decision by NASA Senate appropriations subcommittee,
Administrator Sean O'Keefe to O'Keefe said that even if the Academy
cancel a final servicing mission to offers a positive assessment on shuttle
the Hubble Space Telescope and servicing, he is unlikely to change his

also examine other non-shuttle related mind about the Hubble mission cancel-
Hubble life-extension moves. That re- lation because of shuttle risk.
assessment is coming in the wake of a Gehman has written the subcommit-
Senate subcommittee request for a more tee that "only a deep and rich study of
narrowly focused shuttle servicing study- the entire gairL/risk equation can answer
which O'Keefe rejected-and a judgment the question of whether an extension of
by Columbia Accident Investigation the life of the 'wonderful' Hubble tele-
Board Chairman Harold Gehman, that scope is worth the risks invoh'ed."
O'Keefe's earlier decision may not nec- "That is his view," O'Keefe said.
essarily be an open-and-shut case. Gehman's view, by i4ference at least.

Hubble UÍba Deep Field imaged 10,000 neur

galaxies, many shown here. Ihe image
pushed back 13.3 billion years to within 400

million years oÍ the Big Bang.

raises the question as to whether
O'Keefe's eariier decision was support-
ed by adequate data.

Gehman noted that a Hubble mission
would have "slightly" more risk than an
International Space Station mission,
since a Hubble visit would offer no ISS
safe haven option. And he said, "The
Board [itself] is split on the merits of fly-
ing this mission."
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-O,KéèËtofrfs,en- BffieÍtMiku-Etr UltraDeep Field project. The telescope the constéIlàtióíOiioIi. Tliousàncls ot
(D-Md.)heconcurredwithherrequest has found a menagerie of extremely newgalaxiesintheimagewereallinex-
ior a Nàtional Academy of Sciences youngoddballgalaxies,chr_oniclingthese st?nceandperhapsdiedbillionsofyears
study through the National Academy of gigantic bodies as out-of-control tod- before the Sun, Earth and the rest of the

E"É";À; but only if it avoided a nar- ólérs before order and structure solar system were even formed.

.o#fo"rr. oï servicing and included as- emerged in the firmament. This deep- Hubble inboth 1995 and 1998 spent

sessments of non-shuttle servicing op- est po--rtrait of the universe ever taken is several days lookíng repeatedly ata dif-

tions to extend Hubble's life. being hailed as one of the most impor- ferent portion of the s§ in two original

O,Keefe said in January at the Jet tantipace science results a_chieved by Deep Field projects that caused a sen-

propulsion Laboratory ií Pasadena, the Nàtional Aeronautics and Space Ad- sation among astronomers 
-when 

they

CaÉ., that given the décision proc"sí ministration. reached to within about 1 billion years

which led tö cancellation of the final "The image you see is full of su- of the Big Bang.

and fourth planned sewicing mission, perlatives," iaid Steven Beckwith, di- Butwith the longer exposure_tltg i"-
*NASA did not understand the extent rector of the Space Telescope Science volved with the Ultra Deep Field, Hub-

of the risk" in undertaking the three Institute in Biltimore. "Fór the first ble has reached back so far that it has

prerrioos servicing missioís and "got trme, we're tooking back at stars that are captured a,much different universe-
L"fy, à" tn"se fli[hts that no accidént forming out oj the depths of the Big one with galaxies shaped like toollqlcks

:ccurred. Bang. . . . The image will be in astrono- and other bizarre forms often colliding.

And he pres much stuck to that view my téÍbooks foryèars," hesaid. That sharp distinction between the

ast week'afteico-ing out of the sub- -Made 
by combining data from two of state of the universe earty in its forma-

sommittee hearing, saying it was high-
ly doubttul NASA could comPlYwith
Columbia Accident Board recommen-
dations and still mount a return shuttle
mission to Hubble (AW&ST Mar. 8,

p.s6).
The decision to abandon Hubble serv-

icing on shuttle safety grounds has also

been supported by astronomer John
Grunsfeld, NASAs chief scientist.
Grunsfeld is the agency's top advocate
for science and a shuttle astronautwho
has twice launched on shuttle missions
to service the telescope. He has char-
acÍeiaed a returnvisit to Hubble as "not
prudent." Many other astronauts sÍong-
ly disagree, however.

The controversy has soared as Hub-
ble has just finished looking back in time
a record 13.3 billion years as part of its

Hubble's instruments, the Ultra Deep
Field image shows red infant galaxies
that astronomers believe could have
been formed only 400 million years af-
ter the Big Bang, just SVo tnto the exis-

tence of the visible universe (see chart
above).

To achieve the Ultra DeeP Field Im-
age, Hubble made about 800 seParate
images all focused on a tiny, seemingly
empty region of space. The imagery in-
volved about 1 million sec. of exposuÍe
time during 400 orbits accumulated over
four months. Looking into this void,
Hubble discovered an estimated 10,000

new galaxies.
The patch of s§ in which the galax-

ies reside is just one-tenth the diameter
of the full Moon. It is located in the con-
stellation Fornax, a region just below

tion and the one more visible now will
be a major topic of research spawned by
the Ultra Deep Field imagery.

This historic newview is actually two
separate images taken by Hubble's Ad-
vanced Camera for Suweys (ACS) and
the Near Infrared Camera and Multi-

Dhgnm shows penelration of the Hubble

Ulln lleep Field toward lte B'ry Bang com-
pared wÍ6r earlier Deep Field prcieds New

irrage Íound a mucft more óaolk universe.

object Spectrometer (Nicmos). Both im-
ages reveal galaxies that are too faint to
be seen by ground-based telescopes, or
Hubble's previous Deep Fields.

Installed lri.2002 during the last sew-
icing mission to the Hubble telescope,
the ACS has twice the field of view and
a higher sensitivity than an olderwork-
horse camera on Hubble, giving the tele-
scope the ability to look back to 800 mil-
lion years after the Big Bang.

On the other hand, Nicmos, with
greater sensitivity, eÍends Hubble's view
back to 400 million years after the Big
Bang, said Roger Thompson of the Uni-
versity of Arizona and the Nicmos
principal investigator. An importatÍ area
of research will be to bring the trvo light-
year estimates-the 800 million and 400
million figures--closer together to bet-
ter nail down events in the post-Big
Bang universe thatwere happening rel-
atively quickly on a cosmological scale.

The Ultra Deep Field observations
began on SepÍ.24,2003, and continued
through Jan.1,6,2004.

Only four astronomers looked at the
combined images andwere sworn to se-

crery before its release giving thousands
of astronomers around the world an
even start at assessing the data for even
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