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May[25,[2007:[A[ScientistlUsingfheSolarl@ndleliosphericlObservatory[[SOHO)[Has
found@Maydbdbrecastldolarrhdiation[Storms.Theldewthethoddffers@sthuch@sldne
hourlddvancearning,[diving@stronauts@imebldeek[shelterl@ndldroundldontrollers
timefbldafeguardheirSatelliteshen[d[StormO$[@pproaching.

"Solarfadiation[Storms@reMotoriously RADIATION Az,
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difficultEopredict—they[@ften EakeMs By = - ", "AZARD

surprise,"[dayslpghysicist[Arik[Rosnerlwho
developedhelfechnique.But[@owMe've
found@MayIb@nticipatefheseldvents."

Right:[Artist's[donceptldf@dadiationdtorm
approaching[Barth.[[IMore]

Posneris[@[themberldffheldesearchlstaffldf
the[Southwest[Researchnstituteih[San
Antonio,[Mexas; [Beldlsolworks[@tINASAHeadquartersih(Washington, [DC.His[Study, Up
toldnelHourlBorecastingldflRadiationHazardsftrom[SolarlBnergeticlonBvents,[dppears
inthefburnal SpaceWeather.

Solar[radiation[dtorms@rel[dwarmsldfldlectrons,[@rotonsl@ndBeavylibnsdcceleratedib
high[9peedByl[axplosionsidnfheldun.HereldnBarthWel@relgrotectedfromthese
particles[By[durlplanet'sl@tmosphereldndthagneticlileld.[Bstronautsih[Barth[drbit@re
fairly[dafe,foo; [Barth'sthagneticHeld@xtends[dutfhrldnoughiblghieldfhem.The
dangerBeginsiwhen@stronautsleavefhislgrotectiveldocoon.MheMoon@ndMars, for
instance,[BaveldolgloballhagneticHlelds,[@ndfastronautsiWorkingldnfheldurfaceldf
thoselorlds[douldBeldtlrisk,"[Says[Rosner.

"AldneBourarningouldBeducelfheldddsldfl@n@dstronautBeing
caughtlih[@[Holarlstorm[dutsideldf[@ILinarBabitat, Whereldstronauts
arelostMulnerable,"[MotesHrancis[ucinotta, [dhief[dcientistfbr
NASA's[Space[Radiation[Brogram.

Spacecraftldnd(datellitesiould@IsoBenefit.[Subatomiclgarticles _
striking[@PUs@nd@therBlectronics@an@ause@nboard@omputersb | ¥ L e Kine >
suddenlylfebootldrli$sueldonsense[dommands.f, [day, [d[datellite delivery
operatorEnowsthatdStormis[doming,BeldanputBis[draftih(@
protective[Dsafelthode"lntilEhelStorm[Passes.

ThelypeldflgarticlethostlfearedBy[dstronautidafety@xpertslisfhelibn,[fhatls, @nlE@tom
whichBaslbstldneldrithoreldflits[dharge®alancingldlectrons.[Energeticlibns[dan
damageliissuel@ndBreak(dstrands[df(DNA, [dausingBealth[groblemsldangingffrom[dausea
toldataractsIbldancer,"[days[Qucinotta.

SoltheldoallisibdredictihenIhelibnsiwill@rrive.MheReyXbolthat, [itEurnsidut, [
electrons.[MElectrons(@reldlways(detected[dheadldffhelthoreldangerouslibns,"[days
Posner.[Ihis[HasBeenknownfbrijears, ButldnlydecentlyHas[Rosner'sldesearchfurned
theCelectronsirst" [@spectldfitadiationStormslihtod[dboldbrfbrecasting.
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Halloween Radiation Storms of 2003
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Above:[Bosner'slfbrecastsibrfhelihtense[MHalloween[dtorms"[Af[2003.Black[denotes
thelpgredictedibn[flux; [dedisWhatWasldctually[dbserved.[[More]

Everyldadiation@torms@ix[dfldlectrons, @rotons@ndBeavierlibns.[Mheldlectrons,
beingighterl@ndfhsterfhanheldthers,faceldutldhead.They[drellikeHeralds
proclaiming thelibnsldreldoming! PosnerltealizedfhatBytheasuringfhe[risefimeldand
intensity [dffhelihitiall8lectron[Surge"[Beldould el [BowlhanyibnsWerefbllowingdnd
whenltheyldoulddrrive.

TheKeybfheBreakthroughdasfhelOSTEPOhstrumentldnboard[SOHO.[COSTEP[$
shortfbrdComprehensiveBuprathermall@ndEnergetic[Rarticle[Analyzer."[Hssentially, The
deviceldounts[particlesl[domingfrom[fheldun@ndtheasures(theirl@nergies.

PosnerlIboked[@t[Hundredsldffdadiationdtormsldecorded @y [TOSTEPBetween1996[@nd
2002,[@ndBeMas@blefbldonstructl@nldmpirical, [@redictivelthatrix: [OPlugldlectron[data
intohelmatrix,@nd@nibnfbrecastlpopsidut."

Theldext[StepWasEbfestRisldesults. Heldecided b Irydutfhelthatrix[@n[TOSTEP[data
gatheredih[2003,[@earBeBadn'tMet@nalyzed@ndhichfbrmeddolpartldfthethatrix
itself.(M[@ppliedfhehatrixbhelélectronldata; [it[Successfully [predicted @l Tburlthajor
ionStorms[dfl2003ith[ddvanceWarningsdangingfrom[Z[b[Z24 [mhinutes."
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Forecasting Matrix
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Above:[Bosner'slibn[StormIbrecastingthatrix.Click[BerefbMiew [dthoreldomplete
version[dffthehatrixWith[@xtended[daption.

PosnerldaysfheltethodisMotMetPerfect. Helpointsldut, fbrihstance, fhel@rief[deven
minutearningfbridneStormOh2003.M'dTikefbOmprovelfhat,"Heldays.[Thelmhatrix
alsoldenerated[fhreefhlse@larmsfbr[2003 —that(is, [Storm@lertsibllowed By Meak
stormsldrdoStorms@tEll."OhIhoselfewldases, [@stronautsWouldHaveldashedfbdafety
unnecessarily.

ImprovementshwillldomeldsRosnerWorksHisiWayEhroughldvenloreldf[lCOSTEP's[rich
dataset:[MLaunchedWith(SOHOOh995,[COSTEPHasBeenldperatingfhroughl@nléntire
solarldyclelihcluding@heSolarfhaximumih[2001 —andtOs[StillldoingStrong, " [Says[Brof.
BerndHeber,[TOSTEP's[@rincipleihvestigator@theMniversity [dfKiel[ilh[Germany.

Thelthethods[durrentlyBeingldonsidered@y[@lanners@tfhedohnson[@pacel@enterih
theirldesignldfifuturedlunarthissions.[Posner'sfechniqueldeducesfhelddds[dfl@xposure
bythorefhan20@ercentldomparedbldurrentithethods, [dllowing@stronautsfblMenture
fartherfromIheirldutpost,"days[Qucinotta.[dThat's[dood[HewsIbrBothdciencel@nd
exploration."

SOHOIE@E@rojectldflihternationalldooperationBetweenthelBuropeanSpacelAgencyldand
NASA. Tollkarnlhoreldbout[SOHO, Wisitlbhelthission's[Bomelgage:
http://sohowww.nascom.nasa.qgov/
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