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April17,2008:BeholdfhefullMoon.[Ancientldraters@ndfrozenTavalSeasie
motionlesslinder@n(dirlessiskydflgrofoundlduiet. Ot's[@[Slow[Bnotionorld Whereldvenld
human@botprintithaydasttillionsldfears.MNothing@ver[SeemsdbBappenhere.

Right?

Wrong.[NASA[Bupported(Scientists[Baveltealizedhatldomething[doesBappenldvery
monthWhenfheMoondets@Iashingfrom[Barth'slthagneticlihil.

"Earth's[thagnetotaill@dxtendsiWell[BeyondfheldrbitldffheMoon@nd, @ncel@honth, fhe
Moon[drbitsfhrough(t,"[ays@im[Stubbs, @Mniversity [@f[MarylandScientistdorking @t
the[GoddardSpacelBlightTenter.OThis[danBaveldonsequencesfangingfromOunarCdust
storms'[fbl8lectrostaticldischarges."
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Above:[ThelfullMoonlhside[Barth'slthagneticlfhil, March[2008.

Yes,[Harth doesBaveldthagnetichil. Ik[is[E@nExtensiondffthe[damefamiliarthagnetic
fielddel@xperiencelWhenlsing[@Boy[Scoutldompass.[@urléntirelplanetis@nvelopedih
aBubbleldflthagnetism,hichdpringsfrom@tholtenldynamolih Harth'sldore.[@utlih
space, fheldolariWind[gresses(dgainsthis[Bubble@nd[Stretches(i, [dreating@Ibng
"magnetotail"ihfheldownwindldirection: diagram.

AnyoneldanfelildhenfheMoonsihsidefhelagnetotail. dustdbok: [IfltheMoon s Full,
itishsidefhelhagnetotail,"[[aysStubbs.TheMoonldntersthelhagnetotaillthreeldays
beforelitsfulll@ndEakes@boutSix[daysibldross@ndléxitldnfheldtherldide."

ItOs[duringdhoselsix[days[thatlstrangefhingsldanBappen.
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Duringfheldrossing, fheMoon[domeslih[dontact & Orbit
with[d[diganticOplasmalsheet"[dfHot[dharged ..
particlesfrappedlih[fhe[hil.[Thelightestldand _ Wﬁ”"‘ )
mostltobileldffheselparticles,[@lectrons, [pepper s
theMoon's[durfacel@ndldivefheMoon[d@[degative
charge. P

Right: MheMoon's@rbitdrossesMarth's Sun :-‘F}"flEarm , .
magnetotail.[JlLargerlimage] : ! L +—Eamis magristots
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On[fheMoon's[daysidefhis@ffectis \x
counteractedfb@[degree@ySunlight: MV N
photons[Knockldlectrons[Backldffltheldurface, e
keepingfheBuildupldfldharge@titelatively Dbw ' £27%

levels.[Butldnfhel@ightside, ih[fheldoldlinar
dark, [dlectronsdccumulateldndMoltagesidan
climbEbBundredsdrfhousandsldfiMolts.

Walking[@crossfheldustyldhargedpdlnarferrain,[@stronautsithayfindfhemselves
cracklingithglectricitylike[d[dock[pulled[utldf[@Rotldryer.Touching@nother
astronaut,[d[doorknob, [@[dieceldfldensitiveldlectronics—any[dftheseldimpleldctions
could@roducel@dnliunwelcome zap.@Properldroundingisstronglyldecommended,"[@dvises
Stubbs.

Theldround, heanwhile,thayeaplihtofhelsky.[Mherelisldompelling
evidencel(see,[d.g.,[theSBurveyorlimageBelow)fhatinelparticles
oflthoondust, When[dufficiently[dhargedlip, [@ctually float[@bovelthe
lunarldurface.Thisldould[dreate@femporarydighttimedtmosphere
ofl[dustlfdeady[fbBlacken[dpacesuits,[dlogthachinery,[Scratch
faceplates{ImoondustlisiMery[@brasive)@nd[denerally thakeife
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Stranger(still, thoondustthight[datherlitselflihto[d[dortldfldiaphanous
wind.DrawnBy differenceslhlgloballdhargeldccumulation,foating[dustidould@aturally
flyfromhel(StronglyMegativedightsidefbofheWeaklyhegativeldayside.[This[Odust
storm"[dffectidouldBeldtrongest@tltheMoon'sferminator,fheldividingdine[Betweenlday
and[dight.

Much[dfffhislis[gureldpeculation,[Stubbsldautions.MoldneldandayfbridureWhatBappens
onfheMoonWhenfhelthagnetotailBits, [BecauseldoldneRasBeenfherel@tfheldrucial
time.MApollo[@stronautsieverlandeddn@fullMoon@ndhey[deverl@xperiencedfhe
magnetotail."
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TheBestldirectldvidenceldomesfromMASA'sunarBrospectorldpacecraft, Whichldrbited
theMoon[ih[1998@9[andthonitoredthanythagnetotailldrossings.[DMuring[dome
crossings, [fheldpacecraftidensedBigldhangesihfhelunardightsideoltage, GLmping
"typicallyfromIR200M b1 0000V, "[daysTasperHalekas[df[CBerkeleyholHasBeen
studyingftheldecadeldld[data.
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Above:[Ih968,[dnlthanyldccasions,[NASA's[Surveyor@thoonIander[@hotographedd
strangeMhorizon[glow"[@fterldark.Researchers[dowBelievefhelglowis[Qunlight
scatteredfrom[dlectrically[@dhargedthoondustlfloatingGust@bovelfhedunar[durface.

"ItOsmportantbldote,"[daysHalekas, Mthatfhel@lasmaldheetwhereldllEheldlectrons
comefrom)is[dMeryldynamiclstructure.[Thelplasmaldheetisih[@[donstant[sStatedf
motion, flappingdp@ndldown@llTheime.So@sfheMoondrbitsthroughfhe
magnetotail, fhelglasmalsheetldandweep@crosslitldverldndldverldgain.[Mependingdn
howldynamicthingsldre,eldanl@ncounterfhelplasmalsheetthanyfimeslduringdldingle
passfhroughfhelhagnetotailithl@ncountersastingldnywherelfromthinutesibBours
or[dvenldays."

"As[d[fesult,Youldanlimagine[HBowldynamicltheldhargingl@dnvironmentldnfheMoon[is.
TheMoonldanBe[ustlSitting[fherelih[@lquietldegionldflfhelthagnetotaill@dndfhen
suddenly@llEhis[Botl@lasmaldoesSweepingBy[dausingfhel@ightsidelpotential b [Spike o
alldilovolt.[Mhen(itldropsBackldgainGlust@siquickly."

TheldollerldoasterldfldhargeouldBeldtlitsmhostldizzyinglduring[dolarldnd[deomagnetic
storms.dOThatis@Meryldynamicfimefbrhelplasmaldheet@nddeldeediblstudyhat
happens(then,"[Helsays.

WhatHappensthen?Next[deneration@stronauts@relgoingfbfinddut. NASALISdeturning
toltheMoonlih[fheldecades[@headldndlplansfbléstablish@nldutpostibribng@ermdiinar
exploration.kt[Eurns[dutlthey'llBeléxploringfhelhagnetotail, foo.
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