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July[3,[2008: Mercury'sthagneticHleldisfalive."Molcanichentsdingfhelglanet's[giant
CalorisBasin.[AndMercuryBasShrunk[ih[@n[itselflthorefhanldreviously[Suspected.

Theseldre[ust@fewdffheldewldiscoveries[ByNASA'sMMESSENGER[Spacecraft, hich
flew[dastMercuryldnOanuary4,[2008.Mheldesults@reldescribed[ih [d[Series[df(11
paperslpublishedih[@[dpecialuly[dthi$sueldf Sciencelthagazine.

Six[dflthelPaperslih SciencelteportiStudies(dffthelplanet's[durfacellits[dolors,[thineralogy,
and[fhelshapeldflitsferrain.Horlihstance,fheldolorldnhancedlimageBelow[reveals
evidenceldfMolcanichlents[dlongthelthargins[dfTalorisBasin, [dneldf[theSolarBystem's
largestl@ndyoungestiimpactBasins:

Above:[A[dolorlimageldflthe[TalorisBasinl@ndddjacentlfegions.[@rangeBues[lstihside
thel@alorisBasindmtharkhelbcationsldffeaturesfhoughtibBeNlolcanic.[Tourtesy[df
Science/AAAS[ILargerimage]lmore]

"By[dombiningMariner0E@ndMESSENGER[data, fheldcience[feamWasdblelb
reconstruct[dldomprehensiveldeologicistory[dffthel@ntire[@aloris[Basinihterior,"[Says
JamesHeaddfBrownniversity, Iead[duthorldfldneldflthe Sciencelteports.[TheBasin
wasfbrmedfrom@nimpactBy[dn[3steroid[dridometlduring@period[df(Beavy
bombardmentihherstBillionMears[dflSolarBystemBistory.[AsWithfhelunarltharia,
alperiod[dffMolcanicl3ctivity@bllowed, [@roducinglavalflowsthatdlledfheBasinhterior.
ThisDolcanismi$[desponsiblefbrfheldomparativelydight, [fedthaterial[df[thelihterior
plainsfihtermingledith[newer]impact[drater[deposits."

FindingDolcanicients[@round[Qalorislfesolves@nldldldebate[@dmonglfdlanetary[Scientists:
Are[dmooth(glains[dnMercury, [Quch@s[thelihterior[dflTalorisBasin,[dausedBy[8rupting
lavaldrldomeldther[grocess?MavalBasonfhelday.

Right:[Nearfheldmldf[Taloris[Basin,hisBroad,[dmooth
domeldrighield dikel[featurelisihterpretedibBeld
volcano.TheBrightBalodurroundingfheKidney[83haped
depressionlis[grobably@nldxplosiveMolcanicldruption
deposit.[Qourtesy[dffScience/AAAS[[Largerimage]
[diagram]

Oneldffthelthostléxcitingfesults[dnnounced[ih Science
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involvesMercury'sithagneticeld. DntilMarinerd0
discoveredMercury'sthagneticlfleld[ihthe[d970s,[Barthasheldnly[dtherferrestrial
planet@nownIbBaveldlgloballthagneticlileld.[Barth's[thagnetismis[deneratedBythe
planet'sldhurningBot, Diquidron[doreNdia[@thechanismdalled[d[thagneticldynamo.
ResearchersHavelBeenl[puzzledByMercury'sfleld[BecauselitsitonldoreWas[SQupposedib
haveldooledbngldgol@nd[Stopped[deneratinglthagnetism.[SomeltesearchersBave
thoughtfhatfhelfleldthayBaveBeen[drkelic[df[fheldast, frozenihfhelduterldrust.

MESSENGER[datalduggestldtherwise:[Mercury'sfleld[@ppearsibBeldeneratedBy@n
activeldynamolihhelplanet's[dore. k0 [HotE[elic.

"MESSENGER's[theasurementsihdicatefhat, Oike[Barth,Mercury'sithagneticeld[$
mostly[dipolar,WhichtheanstRas@Horth@nddouththagneticlpoles,"[[ayseadduthor
Brian[Anderson[dffthedohnsMopkinsMniversity[Bpplied[BhysicsMaboratory[JAPL)[ih
Laurel,Md.Thefactfhatitisdipolar,[@ndhatWeldid[@otFIndIhelsignatureShorterd
wavelengthl@nomaliesfhatiWould[Signify [fatches[dflthagnetized[drust, [Supportsfheliew
thatlwe'rel[deeingl@thodernldynamo.Weldreldagerlibrfhe@ctoberflybyldndiheyearlih
orbitb[Seeliflthis[is[fheldaseldlsewhereldnfhel@lanet@ndldonfirmhatfhelfleld[domes
from[heldore."

Right:[Aldraterldeformed[By[dbbate[Scarp.[Tlickib
view moreldxamples.[@ourtesy[dfiScience/AAAS

Mercury's[doremhakespB0% [dflits(thass, Which &t
leastfwiceld@sargelds@ny[dtherlglanet.@oolingdfthis
outsized[dore[BasléddbldMemarkableldontractiondfthe
planet,[fevealingitselflih fhefbrm dfldliff(like Cwrinkles"
calledbbate[Scarps[(pictureddght). MESSENGER
Principalihvestigator[S8eanSolomon, @tfhelTarnegie
Institution[df(Washington, [@xplains:

"Thel[dominantXectoniclandformsidnMercurydre . . - S
lobatel[Scarps, EﬂugeEI|ffs[ﬂ1atm1ark[Ehe[EbpsIEfIErustaI[Ehults[fhat[fbrmedlﬁurlng%e
contractionldffthe[Surrounding[@rea.TheyXellldsBowimportantfheldoolingldoreBas
beenbfhelévolutionldfffheldurface.Afterfhel@nddffhelgeriod[dflHeavy[Bombardment,
coolingldffthelglanet's[doredotldnlyfuelsihelthagneticldynamo,Butldlsoléddb
contractionldffthel@ntire[glanet.[Bndfheldatalfromheflybyihdicatefhatfhebtal
contractioni$[@[Ieastldnelthirddreaterfhanelgreviouslyfhought."

Thellybydlsolthadeltheirstléverldbservationsldfldharged[particlesihMercury'sdnique
exosphere.[Theldxospherelis[@nitrathin[@tmospherelWherefheltholecules@re[dofar
apartfheyl[@reltorelikelyIbldollideithXheldurfacefhanith[8achldther.Materiallih
theldxosphereldomes[thainlyfromfheldurfaceldfMercurylitself, nocked[dloft[By[Solar
radiation, [SolarWind[Bombardment@ndtheteoroidMaporization:
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Mercury’s Surface-Bounded Exosphere
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"MESSENGERMas[@blefbldbserveMercury'sl@xospherelih[threeldreas—theldayside, [the
day/night[ine, [drEerminator, [@nd[is[25,000hiledbng[(¥0,000m) [Hodiumtkil,"[Says
authorBill[McClintockdffftheMniversity [df[@olorado.DAtoms[GffHydrogen, Helium,

sodium, [fotassium, [@nd[dalcium[BaveBeen[Seenihfhelé@xosphere,[@dndthany[dther
elements[dIimostldertainly[@xistlthere.Theseldtoms[dre[dccelerated@wayfromMercury
by[Solar[dadiation[gressureldndfbrm@Ibngfhill[df[dtomsHowing@wayfromheSun.But
theirl@bundances(differ[dependingldnWhetherlit'slday[drdight, [dffects[fromhe
magneticHeld@nddolaridind, @nd[dossiblyfheatitude."

"Mercury'sléxospherelis[femarkably@ctive,"[Heltharvels.

AnotherlSignificant[dcientific[urpriselihvolvesMercury'sthagnetosphereIihe[Bubbleldf
magnetismQurroundingfhelglanet.[MThomasZurbuchen@fffheniversity[dfMichigan
explains:[OMercury's[thagnetospherei$[full[@fihanydkinds[df[dharged[particles],Both
atomicldndtholecular.What$[ih[domeldenseld[Mercuryplasmal@ebula'isFarlbdcherih
complexity@ndthakeupfhanfheblplasmabrusihihedupiterdystem."The
composition[dffthe[debulaldoesn'tithatchfhatldfftheldolarWind,Iéadingfesearchersib
concludethatthisthaterialldamefrom[thelplanet's[Surface.Mhisldbservationtheansthat
thisdlybyl[gotihedrstléverlbokdt[durface[domposition."

Right: [DatafromMESSENGERSIHEIPS[Sensor
revealfheldomposition[dfMercury's[glasma
nebula.[@ourtesy[dfScience/AAASLarger
image]more]

g

"WhenQoulbok@tdhelpglanetihfhelsky, it
looks[ike[ddimplelpointldflight,"lemarked
MESSENGER[ProjectScientist[RalphMcNutt,
of [APL.MButihenoul@xperienceMercury
closellpfhroughEII[GfIMESSENGER's[$enses’
seeing[it[@tldifferentldavelengths, feelinglits e
magneticlproperties, [@ndIbuchinglits[Surface
features[@ndlénergeticlparticles, Moulperceive
aldomplex[System[@nd@otGust@Ball[dfldock@ndthetal.”
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"It's[femarkablefhatfhisdchIbdeldfldataldamelfromEwo[days[dflimaging, Gust[30
minutesldfl[damplingfhelglanet's[hagnetosphere@ndl@xosphere,@ndlessthan(fen
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minutesldarrying[dutdltimetry@nd[dollectingldtherldatalfearfheimeldffits[dlosest
approach,"[@dds[Solomon.OIMESSENGER'sHlybyWas@HRugelduccess."

AndasGustlfheBeginning.dwolthorelflybys[dreldcheduledfbr[Oct.[2008[@ndSept.
2009.[@hen,MESSENGERMill[Ectuallyldoihtol@drbitldroundMercury@h[2011.[Hxciting
times(lie[dhead.Stayfunedb[Science@NASAIbrlpdates.
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