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February[22,[2007:0maginellikingldcross[Bntarctica,fhroughlite, dold[@nd[Bitter
wind, [@nduringthonths[dflBardship,[@ndinallyl@rriving[@ttheldoorstep [df[theSouth[Bole
itself.

AtfhatihomentjouldetRit[Byd[SaharalSandstorm.

That's[fhel@nalogy[dcientists[@reldsingfoldescribeWhatBappenedbfheBSAINASA
UlyssesldpacecraftastDecember.[Ulyssesas@pproachingfhe[outhRoleldffheldun
when[@Was[sandblasted'By@[dloudldflHighlénergy[particles—protons,[dlectronsland
heavylibns,"[days[Arik[Bosner,Mlysses[Brogram[cientistl@t[NASAHeadquarters.[The
cloudas@slibreignbheldun's[South[Polelds@[SaharaldandstormWouldBelfb
Antarctica.

ThelStrangelfhleBeginsdnDec.3,[2006.

toltheldudden@ppearanceldfl@diantldnd angry]
looking[dunspotldnfheldun'sldasternlimb—
"sunspot@30,"[days[Rosner.[OnDec.[[Bthit
exploded, [producingldneldflthelstrongest(dolar
flares@ffhelBastA50ears.@nEheRichter r
scale"[df[dolarflares, X1[is[donsideredihtense;
theDec.Bthflareas@nX9.[Aflash[dfX[days
announcedheBlastbdensorslih[Barthdrbit,
andthoments(later@dlouddfld@rotons, [dlectrons
andBeavylbnsldameldushingldutldffftheBlastldite.ThisOsfheldloudfhatlpeltedMlysses.

AstronomersWerelih[@Etate@fExcitementdue '

Right:[An[X9[dlass[dolar[flareldnDec.[3,2006,[decorded@yIhe[GOES[3[SolarX[day
Imager.[@redit: [NOAA.

ThelpgrocesslfepeatedldnDec.@Bth[(X6)@ndDMec.d3th[(X3).[Hachldxplosionldreated[its
ownldloudldfBighlénergy[particles.Weldallfheseldloudstadiation[Storms,'"[Says
Posner.MThey[@re[dommon@fterBigflares."

What'slstrange@boutfheselstormslisWherefheyWent—tofheSouth[Role.[CAllEhree
stormslWereldetected@ythellyssesldpacecraft,"[daysniversity[df[New[Hampshire
physicist[BruceMcKibben.Hels[Principalihvestigatorfbr[@COSPINLICosmic@ndSolar
ParticleINvestigation),[@n[@rrayldfldensorsldnboardlysseslthatldounts[Bigh[@nergy
particles.The[Mec.Bthl@ventWaslparticularly[Strong@ndbichihBeavyibns."

TheDec.BthidtormaslSolstrong, ihfhct, (thatlf(Barth(HadBeenhereMlyssesWas,
welWouldRaveléxperienced@fullledgedGrounddlevelBvent,"[days[Brof.[BerndHeber
oflthehstitutebrExperimentall@ndBpplied[BhysicsihKeil, [Germany.Ihdtherords,
thelparticlesWereldapabledfifunneling@lIfheayfhroughBarth’sl@tmospheredbdeach
thelground.Hebers[drincipleihvestigatorfbrifheKiel[BlectronTelescopelKET),d
sensorldnboard@lyssesldblefbldetect[duch[duperlénergeticldlectrons, [@rotons@ndlibns.
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Above:[Heavylibns[(Z>2)dountedByMlyssesldverfheldun's[douthlpoleils.[ACE[dverlthe
sun'sl@quatorlih[@ec.2006.[More]

Theseldbservations@ddlp b MaBiglpuzzle,"[[aysMcKibben.[Sunspot@30as[dearhe
sun'sldquator,hilelyssesiWasdverfheldun's[SouthRole.Theldun'slthagneticeld
shouldHavelkeptheldtormsBottledp@tObwIatitudes. [Howldidfheyl[deachMlysses?

It's[@[puzzle[MASA[s[Keenfbldolve.Solarldadiation[Stormsldanldause[dommunication
blackouts[dnBarth; fheyldanl[disable[datellitesihBarth[drbit; [@ndlih[@xtremeldasesthey
couldBeldeadlydbldstronauts.[WeldeedIbBel@bledbpredictfhefrajectorydflthese
storms,"[days[Rosner.

TheKeylis[fheldun'sthagneticlfield. Just@s[Barth'sithagneticlfleldlguidesldompass
needles, fheldun’sithagneticleldduidesdadiationStorms.Radiation[Stormsldonsist[df
chargedlparticlesidhichdaturally fbllowines[df(hagneticlbrce."

Tolfbrecastthelpathldf[dbdadiation[sStorm, [desearchersAavelih[fhelpastlbelied[dnihe
"Parker(dpiral,"[@[Aioneeringhagneticthodelldeveloped By Mniversity [df[Chicago
physicist[BugeneRarker.[BccordingbBisMork,fheldun'sthagneticfleldl[dmergesiadially
fromheldun's[durfacel@nddpirals[dutwardlhtofheldolar@ystem.[Theldpiral[Shapeli
causedB@y[fheldpinninglhotiondfftheldun,"[@xplainsRosner.[t'sike[d[dpirallStream [df
waterfrom@&Epinningdawn[dprinkler.”

Right:[TheRarkerSpiral.0mageldredit: Steve
Suess, [NASA/MSFC.[[More]

The[Rarkerldpiralithakes[d[sStraightforward
prediction:[Radiation[StormshatBegin[dear
theldquatorighoulddemaindearfheldquator.[A
stormhightldxpandihtofheldolarldystem[dand
hit[Earth, Which 3 Mot Far@fffheSun’s .
equatoriallplane, Butlit[dhould@otHit[MIlysses \
overfheldun's[South[Role.
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Clearly,fhere'slthorebhelstoryfhan(dldracefulldpiral. TheldealSolarlthagneticlfield
may [dontain®inks[@ndEwists[thatlprovideld[polarlpassage, [dfoutelstormsldaniravel
fromldquatorblpoles.Therelis[dvidencelfbrhelitlea: MTh[2000@nd2001,Ihelast[olar
Max,fheldun'sithagneticHleldWasfull[df[donvoluted,[don[Parkerian[Structures.CDuring

thatdime, Mlyssesléxperienced[Six[BighOhtitudeldadiation[dtorms, " [dotesMcKibben:
data.

Mappingl@ndUnderstandingfheselgassages, [[ftheylaxist, s WorkIbrthefuture.
Meanwhile,dnelthingis[dlear: [OTherel$[dolplacelihfhelihnerldolarldystemdompletely
safe[from[dadiation[Storms,"[Says[Bosner.
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