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Plasma Bullets Spark Northern Lights 07.24.2008
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July[24,2008:[Duck!BlasmaBulletsldred@inging[pastBarth.

That's[fheldonclusion[dfldesearchersistudyingldatalffomMASA's[five[THEMIS[Spacecraft.
Theldigantic[Bullets, fheylday, @relaunchedByléxplosions/3rddffheWay[dbfheMoon
andbhenfheyBit[Harth—wow.[ThelimpactsidparkldolorfulldutburstsidfMorthernights
calledOsubstorms."

Right:[A[Hubstorm@fNorthernights
photographedfromhelindow[df[@n(dirplane
over[Hudson[Bay,[@anada,ldnBeb[27,[2008.
Credit: eff(Hapeman. @more]

"WelHaveldiscoveredWhatthakesthe
NorthernMightsldance,"[declares[CLA
physicistassilislBngelopoulos, [@rincipal
investigatordffthe[MHEMIS[rission.[The
findings@ppearldnlinelhheduly@4[issueldf
SciencelBxpress@ndihlgrintfBugustd4hlthe
journal Science.

The[MHEMIS[HleetWasTaunchedlih[Bebruary
2007 @bMnravelltheltysterydf[dubstorms,
whichBHavelbnglguzzledldbserversWithheir
unpredictablel@ruptions[@flight@ndldolor.
Theldpacecraftouldn'titherelydbserve
substorms[from[3far; fheyould@ctually@lungelihtofhefempestlilsingldnboardldensors
toltheasurel[particlesl@ndlelds.Mission[dcientists(Aoped[his inlditul@pproachidould
allowfhemIoflgureldutiWhatldaused(SubstormsldndfheyMereldght.

TheldiscoveryldameldniWhatBeganl[dsldlduietliday,[Beb[26,[2008.[ArcticlSkiesWereldark
and[Barth'sthagneticlleldas(still. High@bovelfhelglanet, Theflve[THEMIS[Satellites
hadGustl@rrangedfhemselveslhldineldownfheltiddleldf[Barth’sthagnetotail—altillion
kilometerIbng[ihilldfihagnetismgulledihtoSpaceByfheldctiondftheldolariWind.

That'slwhenIheldxplosionldccurred.

Allittle[mhorefhanhidwayllphe[MHEMISOine, [thagneticelds

erupted,[releasing@bout101°>doules@f@nergy,"SaysAngelopoulos.
"Forldomparison, [fhat's[@bout@slthuchl@nergyldsldthagnituded
earthquake."
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Althoughfhe@xplosionBappenedihsideBarth'sfhagneticHleld, Was delivery
actually@Beleaseldfl@nergyfromfheldun.(Whentheldolariind
stretches[Barth's[thagneticeld, [t[Storesl@nergyfhere, ihthuchfheldamelayldnergyis
storedih[d[fubberBandWhenloulstretch@Betweenfhumbl@ndbrefinger.[Bendour
forefingerl@dnd—crack!—theldubberBandldnapsBackldnMourfhumb.[SomethingSimilar
happenedlihside[fhelthagnetotailldnHeb.[26,2008.[verStretchedthagneticlilelds
snappedBack,[Producingld[powerfull@xplosion.This[processlis[dalled[Tmagnetic
reconnection"@ndlisfhoughtoBeldommonlih(Stellarl@nd[glanetarythagneticfelds.
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TheBlastlhunchedEwoOplasmaBullets,"[giganticldlouds[dffgrotons@ndl&lectrons,[dne
toward[Barth[@ndldne@wayfrom[Barth.The[Barthldirected[dloudldrashed[ihtofhelplanet
below, [SparkingMivid[@urorasldbserved@ydome20MHEMISI[ground[stationsih[Tanada
and[Blaska.TheldppositeldoudlshotBarmlesslylihtoldpace,[@ndlthay(still[Belgoingfbrall
researchersidnow.

Above: An[@rtist's[donceptldffhe[THEMIS[SatellitesdinedplhsideHarth's[thagnetotail
with[@nl@xplosionBetweenfhe@dth@nd[th[datellites.[lLargerlilnage]

The[MHEMIS[SatellitesWerelgerfectly[positionedfbldatchfheldhot.

"WelHad[Bulls[éyesldnlduridolarlganels,"[Jays[MHEMIS[@rojectidcientist[David[Sibeck[df
NASA's[Goddard[SpacelHlight[@enter.OFourldfltheldatellitesWerelit[@yfheBarth
directeddloud, hilefheldppositeldloudBitthelffthdatellite."[Simple[deometry
pinpointedfhelsiteldf(ftheBlastBetweenfheldth@nd[th[Satelliteldrfabout/3rddffhe
waybfheMoon."

Noldamagelasldonedb[fhelSatellites.[RlasmaBullets@relast,[Jossamer(structuresléss
denselthanheldentlestidispldf(Barth's[Upperl@tmosphere.Theyhooshlpast,dllowing
THEMIS[ihstrumentsbldamplefheldloud’slihternallparticlesl@ndfeldsiithoutEruly
buffetingfhelSatellite.

This[deacefulldncounterldnfheldmallldcaleldf
aldpacecraft,[However,[Beliesfheldnergy
depositedldnfhelargeldcaleldfld[glanet.The
bullet(Shapedldlouds@reBalflasidelds
Earth[@ndd0dmes@sIbng, [fraveling
hundreds[dffHm/s.When[duch[@[Bullet(Strikes
thelglanet, Brilliant[duroras@ndldeomagnetic
stormsldnsue.

Right:[A[dollection[dflground®ased Bl [3ky e
Imagers[(]ASI)lﬁaptures[ﬁhe@uroraD3r|ghten|ngmaused[BylElEubstorm EGredlt
NASA/GoddardSpacelBlight@enterScientificlWisualizationStudio.Jlanimation]

"Forfherstfime, MHEMISHas[Shownlsfheldholelgrocesslihdction—from[thagnetic
reconnectionblduroralBorealis,"[[aysSibeck.[MWeldrenally[Solvingfhelpuzzledf
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substorms."

The@MHEMIS[hissionisldcheduledbldontinuedbrithorelfhan@notherear,dndlduring
that@imelAngelopoulosl@xpectsibldatchbtsthoreldubstormsldozensdffthem,"[Be
says.[OThisill[divelds@ldhanceblStudylglasmaBulletslih[dreater(detail[@ndIearnBow
theyldanHelpdslgredict[dpaceeather."

"THEMISOsMotHnishedhakingldiscoveries,"[BelievesSibeck.[MTheBestthayBeMetb
come."
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