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Juned5,2007:Thel3steroidBeltBetweenMars@ndupiterlisdikefheldolar[System's
cluttereddld@ttic.[Mheldusty, @brgottenldbjectstherel@reltkelics[from@dmeldbngldgo,
each@steroidWith[its[dwn[Storydb[ell[@boutfhelSolar[System’'s[Beginnings.

Theseldreldtories[PlanetaryldcientistsWantfb
hear.Much(i$&tillldnknown[@boutldurldolar
system'sldistant[fast.(WeltarnfhelBasiclStoryh
school:[ANastldiscldfldas@ndldust@roundfhe
sunldlowlyldatheredihtoOarger@nddarger
chunks,@ventuallyfbrmingfhelglanetside®now
today.ButBow[éxactlyldidfhis[Bappen,[@ndidhy
didt[groducelfthe®indsldfidorldshatitldid,
including@ldertainBluelglanetiWell[Suitedfbr
life?

Right: [IhsidefheSolarMebula,d[PaintingByWilliamK.Hartmann,dopyright[2001.
[More]

Tol@nswerlftheseldquestions, NASA[Glansbadunchldfobotic[frobeldamedDawn. [Iks
mission: [Hlyfofwolgiant@steroids, [Teresl@dndMesta,[@ndl@xplorefhemlpldioselfbrithe
first@ime. Miftofflis[dcheduledIbruly2007.

Vesta,for[starters

Dawn'sirstlStoplis[Westa—anldsteroidfhatlthaylimplicate@ncient[dupernovaslihlfhe
solar[dystem's[Birth.

TelescopicldbservationsidfWestal@nd[studies[dfltheteoritesBelievedbHaveldomelfrom
VestalduggestthatfheldsteroidthayBaveBeenlpartiallytholtenldarlyih[is[History,
allowingBeavydlementsikelitonblSink[@ndEbrm[d[denseldoredith@ighter[drustldn
top.

"That'slihterestingl@dnd@Bit[Puzzling,"[daysThris[Russell,[Brincipaldnhvestigatorfbr
Dawn[@tthe@niversitydf@alifornia, Tos[Angeles.Meltingldequires[d[dourceldf[Heat[duch
asldravitationall@nergyfeleasedWhentaterialldomesibgetherbothake@n@steroid.But
Vestalis[ddmallldorld—"tooldmall,"[Beldaysonly@bout[330m[dcrossidn@verage.
"ThereMdould[dotHaveBeenl@noughlgravitationalldnergybtheltfhel@steroidWhenl(it
formed."

Right:[A[Hubble[@pacellelescopelphotoldfWesta.
[More]

AlSupernoval{orfwo)thaygrovidelfheldxplanation:
Someldcientists[BelievelthatiWwhenWestalrstfbrmed, [it
wasspicedp"By@luminum26[@ndion[®0[dreatedlih
possiblyfwo[dupernovaslthatlédxploded@roundhedime
oflfheldolarl€lystem'sBirth.[Mhesefbrms[dfifondnd
aluminum[@reldadioactivelisotopesfhatldouldBave
providedfheléxtralBeatdeededIblmhelt[esta.[@nceltheseldadioactivelisotopesldecayed,
theldsteroidWouldBaveldooled@nd[Solidified b [its[present[State.
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ThisidealWould@xplainlwhyMesta's[durfacel@ppearsibBearfheltharksdf(@ncient
basalticlavaflows[dndthagmaldceans, [thuch@s[Barth'sthoon[does.[Theldupernovas
would@Isoldhangelfheldequenceldfldventsihvolvedih[planetfbrmation:

"WhenIWentIbldchool, fhefhoughtiwasfhatfhelBarth[gotfbgether, [Beatedlp,@ndfhe
ironWentbfheldenterldndfhelSilicatefloateddnbp, @roducingldldoreformingldvent,"
Russelllsays.[MhisMiew[@ssumesfhatldmallerlplanetoidsthatldollided@ndthergedib
form[BarthWerel@morphouslthassesfhatBadn'tetdbrmedheirldwnifonldores.Butlf
chunksldffdockfheldizeldf[Westaldouldtheltl@ndfbrmldenseldores, MitWould [@ffectfhe
wayfhelplanets@ndheirldoresigrew@nddvolved."

If[lllgoes@siplanned, MawnMoulddeachestaldnd[@nterdrbit[ih[Dctober2011.
Detailedimages(dfiWesta's[durfaceWill[devealfraces[dflits[tholten[past, hile
spectrometersldatalogfhelmineralsl@nd@lementsthatthakeldplis(Surface.Mesta's
gravitational@eldWill[Bethapped@dutByfhelhotionsldf[Mawnlitself@stheldrobeldrbits
thel3steroid, [@ndfhat[Shoulddettle[dnce@ndIbrdlIlhetherMestalihdeedBas@nliton
core.

On(fo[Ceres

Afterldrbiting[WestafbrZthonths,[MawnilllindertakeldthaneuverldeverBefore
attempted: OeaveheldrbitldfldneldistantBody,@nddy[db@ndldrbit@nother.

Thisdind[dfCasteroid[Bopping"MouldBelgractically
impossible[if[Dawnlsedldonventionalldocketfuel.[(We
would[beedldneldfftheldrgestidockets[fhatfhelS[Has
toldarry[@lithelgropellant,"daysMarc[Rayman,[Rroject
System[BngineerfbrMawn@tMNASA'sdetBropulsion
Laboratory.dnstead,[Mawndseslibngropulsion, hich
requiresidnlyldnelenth@sthuchlpropellant.[Dawn’s
engineslprovedfhemselvesldnboard@nldarlier,
experimentalldpacecraftlknown@sDeepSpace,
managedByMNASA'sMewMillenniumBrogram.

Right:[A[Hubble[@paceldelescopelphotoldfiTeres.IMore]

Dawn's[{uelléfficientibnl@nginesill[propelfheldraftfromMesta, [drriving[@t[CTeresBy
February[2015.

Measuring@50mIlih[diameter, [ereslisByFharthelargestldbjectlih[fheldsteroidBelt.
Remarkably, [t$s[Mot[@Hocky Morldikeesta, [ButldneldoveredihWaterlite.[Ceres(is
goingfb(Beld[fealdurprisedblls,"[days[Russell.[Becauselit[@ppearsbRarbor@Iayerdf
ice[B0db20Kmthick,IheldurfaceldflderesAaslprobablyldhangedthoreldramatically
overfimefdhanMesta's, [dbscuringthuchdfits(darlyHistory.[Butidhile[CTeresthay[dot
offer[duch@nldarlyWindow[dntolplanetbrmation,t[douldfeachldcientists[@boutfhelrole
thatiWaterBas[playedlih[planetaryldvolutionldincelfhen.Borl@xample,hyldanldome
rockyMorldsike[@eres@ndBarthBolddnblarge[dmountsidfiwater, hileldthers, dike
Vesta,[@ndpBoneldry?

"Vestalwilllfell[ds[@boutheldarliestl@poch,@ndTeresMill[fellUs[@boutWhatBappened
later,"[Russellldays.[Mogether, fheyldfferfwoluniquelsStoriesfrom[duridolar[dystem's
past,[@ndhoknows[fhow[dnanydéssons[@boutBowfhelplanetsidameliblBe.
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