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European Space Agency
Lightl@andshadowon[thelsurfaceldof(Mars

Black@ndhite[HRSCMiew[df(Rhobos's[Shadow

17[EFebruary[2006

Theselimages, fhkenByfheHigh[ResolutionSBtereo[@ameral(HRSC)[dnBoard[ESA's
Mars[Bxpressidpacecraft, [ShowfhefastinovingShadowdf[thethoonBhobos@s[it
moved[dcrossfheMartianQurface.

The[HRSCIdbtainedfhesellniquelimagesiduring@drbit[2345dnd0@Movember2005.
Theseldbservationsiould[dotBaveBeenlpossibleWithoutfheldloseldo[dperation
betweenlfheldameralfeam@tihelnstituteldf(RlanetaryResearch[@t[MLREndEheHSA
teams, [h[particularfheltissionl@ngineers[dt[BSA's[Buropean@pacel@perations
Centre[{ESOC)ih[Marmstadt,[Germany.

TheydonfirmEhelthodel@ffhelthoon’sldrbit@round
Mars, [@slitldasldetermined[@arlierih[2004[EIsoldn
theBasis[@f(HIRSCliimages.Mheydlsoldhow IhatWith
accuratelplanningl@venlthovingldbjectsidan[Be
capturedléxactly@ttheir(dredicted[position.

The@asisbriduchldbservationsisfhe@ccurate
knowledgeldffheldpacecraftlpositionihts[drbit@s
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well@sldffthelfargetedIbcationdnMarsEbdithin(d
few[Bundred[thetres.

Phoboslis[thellargerldfithefwoMartianthoons,[27
kilometresBy[@A2Kilometreslih[Size,@nd[fravels
aroundMarslih[@n[@Imostldirculardrbit[@t[@n(dltitude
of[@boutB000Milometres.[Bhobosakes[dlightly
morelfthan(Z.5HoursEbldompleteldfull[fevolution
aroundhelplanet.

ArtristinpressiondfMars[Express@nd
Phobos

Whenl[it[is[BetweenfheSBunl@ndMars,[Phobos[dasts

aldmalll@nddiffuseldhadowldntofheMartian[Qurface.
Tol@nldbserverldnMars, [thiswould@ppear@ds@iery
. quickdclipseldffftheSun.Thisis[imilardb@nldclipse
"@’f"’m on[Barth,WhenfheMoondoverstheSolardisk But

x_:;m-g,.. -',ffm-rj- muchlslower.

ThelSshadowl[df(BhobosBas@nl&llipticallShapeldnlthe
Martian[Qurface,[Becauselfhelshadow’s[donelRitsthe
surfaceld@t@nldbliqueldngle.[This[Shadow[dppearsib
beldistortedl@venlthoreBecauseldfftheliimaging
techniqueldfffthe[HRSC.

ﬁrr:?hn«.ina?i:ifzz?éﬁaﬁ;:adowmfmhobos ThelshadowltovesldcrossltheldurfaceWith[d[Speed
ofldoughly[2200HKilometresperBourfromdestib
east.[Mheldpacecraftflravelsiith[d[Higher[dpeeddf

about2B00KilometresperBourldnis@ImostpolarldrbitffromdouthEobdorth.

Since[HRSCIdcanstheldurfaceldynchronisedWiththe
flightMelocity [dflMars[Bxpress, [kfakesldomedimelib
coverlfheldhadowlih[tsFullldimension.[Withinhis
shortlfime,[However, fhelthoonlthovesldn,[@nd
thereforelfheldhapeldflits(shadowlis[smeared’ih[fhe
HRSCliimage.

Another[phenomenon, fhatfhelshadowlsdarker[dt
its[dentrethan(fthelddges,[danBeléxplainedBy[dgain
imaginingheldbserverldnMars.Withits[dmallldize,
PhoboshWouldldnly[dover[dome20%[dfltheldolar
disk.

Phoboslih[dolour,[dloseltip

Evenlifltheldbserver[Stoodlih[fheldentreldffheldhadow, fheyould[still[Be
illuminated@y[helldncovered(gartldfftheSun’sldisk, [ih[@[Partialldolarldclipselihstead
of[dbtalldclipse.
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Members[dffthe[HRSC[Science[Meam[decalculatedfheldrbit[df(BhobosldnIhe[Basis[df
imagesfbkenh[2004.WithftheRelpdfftheliinproved[drbit[determination3 thelthoon
hasl@dvanced@bout2KilometresWith[despectblispreviouslypredictedfosition
alonglitsldrbit3[itAaslpossiblefbldalculatefhoselprecisefimeshenfheldhadow
observationsldould@elthade.dhXurn,WaslpossiblefbMerify[fheldccuracydflthe
improved[drbit[determinationBy[fhelshadow’s[positionih[fhedewlimages.

ForthorelihformationldnMarsExpressHRSClimages, joulthightdikefobdead[dur
updated 'Frequently[Asked[Questions'.
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