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Reiner[Gammalswirl:[hagneticleffectidf(d[dometary
impact?

Reiner[ammaBormationfracked By[SMART

6[April[2006

This@nimation, [hadefromimagesibkenByfhe[Advanced®oondmagingExperiment
(AMIE)@nBoardESA’s[SMART [Spacecraft,[Shows[d[featureldharacterisedByBright
albedo,[@nd[dalled[ReinerlGammalBormation.

TheReinerGammaHormation,@btallyflat[@realdonsisting[dfithuchBrighterthaterial
thanfheldurroundingldarkCmare', [is[dentredldn@nldreallbcated[dt[537.8°[West,[8.1°
North,[hfhe[@ceanusPBrocellarumdnhel@ear{visible)SideldffheMoon,@ndBas@n
extension[df@pproximately30[ByB0Kilometres.

ThelBAMIE[dameraldbtainedhelimagesldnd4danuary[@2006,from@ldistance@etween
1599@ndd688Kilometresl@ndith[@[droundesolutionBetween144@nd53
metres(ger(pixel.

From[darly[droundBasedldbservations,[fhisfeaturelaslihitiallyhisidentified[@s[d
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crater.[@nlydaterldetailedldbservationsfromdrbit[Isuch@sfhoselperformed By
USSR’'s[Zond[®,[@ndMASA’'s[Munar@rbiter,[Apollo[@nd[Tlementinelthissions)fevealed
its[fruedature: @DMerynusuallthorphology, [donsisting[df[dwirlike[Patternsihatldo
not[dorrespondfbl@nyfopographiclfkatures.

Itsthain[Partldonsists[dfd@rightlfatterndfidlliptical
shape, [Ibcatedfbfhelestldf(Reinerldrater.Bright
elongated(patches(éxtendIbtheldortheastihfhe
MariusillsfegiondnddmallSwirlsldxtendiblthe
southwest.[Mheldrigin[dffheReinerGamma
Formationldnd[dtherdwirls[dccurringldnfhelunar
surface(i$[Stillldnclear.

Lunarldwirls[@reldssociatedWiththagneticldnomalies
andHomeldflthese@wirls3[duch@sMarengeniildnd
MareMarginisldreCantipodal’ bargeliimpact
structures[(thatlisfhey[drelbcateddghtlihto
oppositeldegionsidflthe[Moonlglobe).

Anaglyphlimageldf[(Reiner[amma
Formation

So,[[WaslduggestedfhatfhelReiner[Gammaldwirls
correspondblthagnetisedaterialslih[fheldrustldr
ironMbich[8jectalthaterials@bleb[deflectfheldolariWind[(constantflow[df(dharged
particles[domingfromheSun).Mhisould@reventSurfacelthaterialsdbllndergo
maturation[processes, [@nd[dol@roducel@nldpticalldnomaly.

However,[ReinerlGammalBormation[Still[Stands@s@[Particularldase.Ih{act, The
magneticl@nomalyldoesdotldorrelateWithfhe[Scaleldflfhellunarldrustistructurel@nd
largelScalel@nomalies[Seen@nthelfbridide.Hurthermore,fheldnomalyis[Hot
associatedwith@nyldbviousl@ntipodalBasinistructure,@ndhelSurfacelthaterial
related@b[Reiner[Gammaldppearsidpticallybleryimmaturel(the@gelibrits
emplacementldouldBelduitelrecent).

Thel@nalysis[df(NASA’s[Tlementinelimaging[data
showed[fhatfheldpticall@ndldpectroscopiclproperties
oflfhellbcalldegolithicldurfaceayer@reldlose@bfhose
oflimmaturelthareldraterikeSoils.ThisOs[donsistent
withhelproperties[df@shallowSubsurfacelthare[oil
layer.

Considerations[fromorks[dndimpactidratering
supportfhe@ypothesisfhatfheldppermostpartidf
theldegolith[dould[BaveBeentodifiedEhroughl@n
interactionithfallingfragmentsdfl@dbw[density
cometlducleus,Previously@roken@y[fidalfbrces@nd
havingBloughedfheldegolith.

Reiner[GammalHormation

Then, fhelthagneticldanomaly WoulddotBefheldesult
of[@nl@ntipodalldrustallfield[deneratedihfhedbrmationprocessdflargelimpact
basins.IktWouldMather@risefrombcalléffectslduringhelihteractionBetweenhe
lunarQurfaceldndldometaryphysicalldnvironment, Withfhelpossibilityfhatheldolar
windOsObcally[deflected@ndldontributesbfheldnusualldpticallproperties.

So,fhelReinerlGammalBormationldouldBeldnlihterestinglSitefbrfuture[Buman
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explorationBecauseldfltheltadiationldeflected from[theldurface.Burtherfestingdf
this[Aypothesisldequires(dccesslibIhelphysicallpropertiesdffthelSurfacefoldonstrain
thelhechanismsldffbrmationdffthedlinarSwirls. Mhisis@nldngoinghskfbrfhe[AMIE
camera,[dimed[dtlstudyingfegolith[photometriclproperties.

Notelfoléditors

Forldonsiderationsldn[fheldharacteristics[dffheReinerlGammalHormation, fhis
articleslthakelreferencelib[@[@aperBy[R.[Rinet,N.Shevchenko,3.[Thevrel, [¥.
Daydou,[@.[RosemberglIfitled[lLocalldndPegionallinarfegolith[dharacteristicsdt
Reiner[GammalHormation: [@pticall@nddpectroscopiclpropertiesfromdlementinel@nd
earth(Based[data”,[@nd[publishedih[20000hfhedGRBlanetsidcientificGburnal {105
(E4),[Q457[9475).

Formorelihformation:
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Eldnail: [Patrick.pinet[@ [dnes.fr
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This@D[E@naglyphinageShowsheReiner[GammalBormation,[@btallyflatl@realdonsisting@fithuch@righterthaterialha
surroundingldarkCimare'.[Mheldimagelis[dentreddnl@n(@realbcated@t[37.8°West,[B.1° North,dhfhe[@ceanusBrocellarumn
(visible)SideldfltheMoon,[@ndBas@nléxtensiondf[@pproximately[30[By B0 Kilometres.[Mhe[AMIE[dameraldbtainedfhelit
January[2006,from@distance@etweend599[@nd1688Kilometres@ndith@[ground@esolutionBetween144@ndA53[F
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