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NASA Spacecraft Make New Discoveries about 12.11.2007
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Dec.[11,[2007:[NASA's[fleet[df[THEMIS[dpacecraft, TaunchedIéssthanBthonthsld@go,
haslthadelfhreelimportantldiscoveriesl@boutldpectacularl@ruptionsldfiorthernights
calledCsubstorms"@ndfheldourceldfltheir[dower.[Mheldiscoverieslihcludeldiantlthagnetic
ropesthatldonnectBarth'sldpper@tmospherebltheSBun@ndl@xplosionsihfheldutskirts
of[Barth's[thagneticeld.

"ThelmissionisldnlyBeginningButMHEMISI$[dlready
surprisinglls,"[SaysNassilislAngelopoulosthelhission's
principallihvestigatordtfheniversity[df(Talifornia, los
Angeles.

TheldiscoveriesBeganlihMarchIessfhanldhonthdfter
theflveMHEMIS[datellites(BadBeendctivated.[DON
March[@3,[2007,E[Qubstormdrupteddver[Alaskal@nd
CanadalgroducingBdivid[@urorasbrithorefhaniwo
hours."[Adetworkdf[droundldamerasldrganizedb
support[MHEMIS[photographedfheldisplayfromBelow
whilelfhel[datellitesltheasured[particles@ndfleldsfrom
above.

Right:[Aurorasldver[BlaskaldnMarch[23[24,[2007.
Photoldredit: Maryl[Bederson.[More]

Right@wayfheldubstorm[Surprisedlihvestigators:[The
aurorasldurgedWestward@wice@s[fast[ds@nyone
thoughtlgossible, [drossingd5[degreesldflibngitudeihéssfhanldnelminute,"[Hays
Angelopoulos.ThelstormBadraverseddnldntire[polarfimeZonelih[B0[Seconds{at!

Also,[Mtheldisplay Mas[durprisinglyBursty."[BhotographsfakenBylgroundldamerasdnd
NASA's[Bolar[Satellite[{alsoSupportingfheMHEMIS[hission) [devealed[d[Series[df(Staccato
outburstsldachIastingd0hinutes[driso. MSomeldfftheBurstsidied[dutiWhile[dthers
reinforced[dach[dtherl@ndentldnfbBecomelthajorldvents."”

Scientists[AaveBeen[racking@nd[Studyingdubstormsbrithorelfhan
aldentury, Bletltheselphenomenalfemainedostlydnknown[ntil
THEMISentlihto[dction.

EvenltorelimpressivelWasfheldubstorm's[fower.[BAngelopoulos
estimatesfhelfbtalldnergydflthefwohourldvent@tflvelBundred Sl Uo for EXPRESS
thousand(Billion[5X1014)Toules. That'sEpproximately BquivalentEd | = Science news
theldnergyldfldthagnitudel5.5[8arthquake. delivery

Whereldoesldllfhatldnergyldomefrom?[MHEMIShayBavefbund@n@nswer:

"Thel[SatellitesBavelbundldvidencelfbrithagneticlopesldonnectingBarth'sdpper
atmosphereldirectlybfhelSun,"[daysDavelSibeck, [rojectldcientistEbrfhelmission@t
thelGoddardSpacelBlightlTenter.MWeBelievelfhat[dolarwind[particlesflow[ih[dlong
theseltbpes,[@rovidingl@nergyfbrldeomagneticlstorms@nd@uroras."
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Almagneticlope"isd
twisted[Bundleldf
magneticfelds
organizedthuchike
thelfwisted[Bempldf@
mariner'sldope.
Spacecraft[Rave
detectedBints[dffhese
ropes(Before,[But(d
single[dpacecraftisihsufficient@blhapheir@DI[Structure.MHEMIS's[flveldatellitesWere
ableIblgerformhelfeat.

Right:[A[thagneticlthapldfl@thagnetosphericldopeldbservedlih[dross[3ectionBythe
THEMIS[datellitesdnMay[@20,2007.0Largerlimage]

"THEMIS[@ncounteredlsirstihagneticldopeldnMay[@20,2007,"[days[Sibeck.MtMas
veryllarge,[@boutl@sWided@sBarth,[@ndIbcated@pproximately[40,000hiles@bove
Earth's[Surfaceih@egionldalledfhe magnetopause."[MhelthagnetopauselisWherelfhe
solariWindl@ndBarth's[thagneticfleldheet@ndfushldgainstldneld@notherdike[dumo
wrestlerslIbckedih[dombat.There,fheldopebrmedl@ndnraveledihGust@few[thinutes,
providing[@[BrieflButldignificantldonduitdbridolaridind@nergy.[Otherldopeslquickly
followed:[MThey[deemIbldccur@llEhedme,"[daysSibeck.

THEMIS[Rasldlsoldbserved@@umberldflrelativelydmalll@xplosionslih[Barth's[thagnetic
bow[Shock.[MTheBow[ShocklisdikefheBowavelih[frontldf[d[Boat," [@xplainsSibeck. Mt
isherefheldolarinddrstfeelsfheldffects(df[Barth'sthagneticlfleld." When[@dnot[df
magnetismdithinfheldolarbindBitsfheBow[Shock[Bang!" Heldays.[MWelgetdn
explosion."

ThelfechnicalfermbrheseldxplosionslisOhotflowl@nomalies"[drHFAs.[HFAs[Boosthe
temperatureldfiSolariindparticlesenfold[JasBighl@s0hilliondegrees)@ndfheyldan
stopfheldolarWwind[deadtsfracks.[Thislis[Mothean@chievementldonsideringfhelfact
thatfhelSolardindthoves[@tdupersonicldpeedsdear@illionthiles[gerHour."

THEMIS Hot Flow Anomaly - 4th July 2007
Looking down on the north pole
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Above:[Aldartoon[df(dBotHlowl@nomalyldbservedBy[MHEMISAnuly[4,2007,End[d
computerldimulation@ffthel@xplosion.[Qredit: MN.[midi.[[More]

"HotHow[@nomaliesthay@botlplay@hajorldoleih[@nergizing@uroralldubstormsiihey
happenbolhfrequently,Iessfhanldnceldlday,"[HotesdonathanBastwood[dflthe
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University[df[@alifornia, Berkeley, Mrholis[Studying[fhem.[INeverthelessthey[drel[df
interest.MhisOs[@fLndamentallphysicallprocessthatdccelerates[particlesib[Righ
energiesl@ndideldreldelightedfbBel@blefb[Studyl(it."

Powerfulldubstorms, [diantthagneticldopes, [@xplosionsthatlstopfheldolarWindih(its
tracks:MWeRavelthuchthorefbOéarnldbout@lltheselfhings,"[SayslAngelopoulos. ™
can'tibaitbolSeeWhatldomes[dext."

For[thorelihformation@boutMHEMIS, Misit http://www.nasa.gov/themis/.
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