NASA - Living With a Star

h

Living with a Star 08.19.2008

+[Rlay[Audiol +Mownload[Audiol +Emaildo@Frend + oinhailing dist

August(19,[2008: [What[fMouldokelldpldnelthorning@ndfbundMouriholelglanetBad
been[SwallowedByfhel@tmosphereldf(d[star?

Get[dutldfiBed, Dbok[duttheindow.[Auroras@reldancingl@longiheHorizon.Dark
sunspotsldrackleldverhead—eachlittle[(pop'thorelfowerfullthan@[@uclearBomb.OnV,
alWeatherfbrecasterarns(dstronauts, Taldolarflarelis[Surelblérupt,"[@lthough[Beldan't
say[@xactlyiWhen.MomentsIater, fheSatellitelsignalBeginsbicker.

Wherelisthis[place?
WelcomelibglanetRarth.

"It's[frue.Wellvelhsidefhe@tmosphereldf
theldun,"[dayslikal[Guhathakurta,[@rogram
manager@fASA'sMivingWith[@[tarLWS)
program.

Right:[Barth,[@hotographedBy[Apollod7[Estronauts.Imore]

At[rstlglancefhe[dunldeems[doldelf[dontained, [d[drispdoundBallih[fhe[@oontimelsky.
Butfhel@dgeWelSeeli$[usttheBeginning.MhelSunBas@Hot, [dotousldtmosphereldalled
"theldorona"fhatldeachesfromfheldun's[Surface,[fastBarth,@lIEheMaydbBluto@nd
beyond.[Theldoronalis[Seldom[Seen,[dnly[during alfbtalldclipse,[Butlitisihere.

Like[@ny[dood[@tmosphere, fheldoronalBasieather, @ndIbts[df[it. (MhereldreMillionon
coronalltassléjections; Highénergyfadiation[Storms; [And[d[delentlessly (Blowing[dolar
windfhat[gustsidpb@millionthph.[Bveryldomet, @steroid[@nd[dlanetihheldolar
system[is[@xposedbtheseldlements.

Below:[AldoronallthassldjectiondrfICME"[decorded By Ehe[ESA/NASASolar@nd
Heliospheric[@bservatory[ISOHO).[Imore]

Ourl(glanetisBetter[grotectedfhanthost.WelRaveldfhick[@tmosphereldnd[global
magneticHeldIb[HoldSpaceWeatherdtBay. Thfhct, [fweldtayeddn[Barth, fhelSun's
weather[@ystemsouldBardly@ffectlds,[dausing[@olthorelfhan[d@n[dccasionalldower
outageldrfadioBlackout.
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And[fhereinies[fthelgroblem:

"We'redot[Stayingldn[Barth,"[HaysGuhathakurta.[Civilization[$[dpreadinglihtolSpace."

Morefhan[300[EctiveSatellitesidirclefheBarth.[Weltely@dnfhemEbr
TV,Eelephone,ihternet,[GPS[Hdavigation@ndeatherfbrecasting; [@ll
areDulnerablefb[dpaceeather.[Humansldrbit[Barth, oo, [dnboard
thedhternationalSpaceStation.[MhedSSOs[bcatedihsideHarth's
magneticeld,[Soit[énjoys(d[degreeldflgrotection, Butflture
astronautslénfoutefbfheMoon@ndMarswillBe[dutsidelfthe
magneticBubble. MheirSpaceships@relgoingEoBedh@irectdontact Sign up for EXPRESS

A . SCIENCE NEWS
with[fheldun's[@tmosphere. delivery

NASA'sivinglWith@[tarBrogramMasfbrmedih@2001 Eb[dealMithFhis[teality.(IflWe're
goinglibivelihsidefheldun's[@tmosphere, Meldeeddblearnthoreldboutit—especially
how[Ib[predictfhelstorms,"[Says[Guhathakurta.

The[BasiclStrategyis[fhe[damel@sWeather[Studies@nBarth:[We'reldoingEbdhunch(@
fleet[dfCveather(Stations'[3[SpacecraftfhatldbserveldifferentdspectsidfSun’s
atmosphere."MWSMHasHveFhissions!hMarious[States[@f[development.Mogetherfhey
will[Surround@nd@xplorefheldunlihlWays[doldpacecraftBas[doneBefore.

#1:[MheSolar[Dynamics[@bservatory
(SDO).MGetMeadydbrGawldroppinglpghotos,"
sayslGuhathakurta.[Aldameraldnboardfhe
observatoryWillfEke[HDTVIquality [Bhotographs
of[dunspotsdnd(dolarares, [fevealingfheldnset
of[storms(ih[@ever[Before8eenldetail.

Right:[SDOndergoes(iksting@tNASA's[Space
EnvironmentSimulator.[[argerlimage]

Pictures(@lone,However,[do[HotielIfheldhole
story.NASA[Solar[physicist[Blex[PBevtsov
explains: OSolar@ctivity [i$[@Bitdike[d[@uppet
show.IfMoulantdbUnderstandfhelthotion[df
thelfguppets, ouldeedfb[deefhelstrings.[@nlthe §
sun,fhellnvisible[Strings'[@relthagneticlilelds;
they[denetratefheldun's[@tmosphere, [uiding
theflow[df[Beatl@nddrchestratingthightyl@xplosions.[SDOMill[Beldblefb[Aroduce
detailedthapsldfihagnetismdnheldun, [fevealingfhelsStringsibridll b [See."

ButWho[lorihat)Osgulling®helstrings?[ThatouldBefhelSun'sthagneticldynamo,”
says[Revtsov.[MtiesHiddenBeneathfheldurfaceldfthelSun."[Hortunately, [SDOldanIbok
down[there,bo.ThelfechniquelitdalledHelioseismicliimaging. By [thonitoringfheldun's
vibrating[Qurface,[SDOldan[@robefhelstellarihteriorihthuchfhel[dameWayfhat
geologistsiseldeismicavesfrom[darthquakesb[probelihsideBarth.OIhEhisay,
mission[Scientists(Aopefblthapfheldbb@ndflowdfltheldun'slihnerthagneticldynamo,
theloot[df(dll[dolardctivity.

Status:SDOOsMuiltldnd@Imostifeadybldo.ORight@ow, SDOI$Ih@FThermalMacuum
chamberldettingfested@brthelfoughlddeblSpace."”

#2:[Solar[ProbePlusThis[douldBefhelmost@xciting thission [Gf[3dll." Dk [[E[Heatd
resistant[dpacecraftldesignedblplungeldeeplihtofhelSun’s[@tmosphereherelit[dan
samplelSolarind@ndthagneticeldsh(Situ.[(NolSpacecraftBas[@verBeen[ds[dioseltb
theldun(@s[Solar[BrobeRlusiilllgo, [@nly @[million[mFromhelSurface.That's
unexplorederritory,[@ndeldxpectbléarn@lgreatldeal@boutltheldun's[@tmosphereBy
goinglthere."
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Above: [Adimulatediew[dffthedunlllustratingfhelflajectorydfSolarBrobe+[duringlits
multiple[@earSunlPasses. Ifull[Story][largerimage]

Status:SolarBrobeBlusis(stillih[@n8arly[designlphase, [dalledCpre[phaseA"[@t[NASA
Headquarters.Iks[@xpectedfodadunch@oldarlierfhan2015.

#3[SolarSentinels.We'reldoingbldurroundfheldun,"[days[Guhathakurta.ThreeWell
instrumented[probesftromMNASAE@nd@Fburth(theSolarOrbiter)fromheHEuropean
SpacelBgencyMilllStationfhemselves[droundfheldun'sldquator, [@rovidingEhefrstruly
globalldiew[df(dolar@ctivity.[MmaginelfryingEbflgureldutBarth's[dlimateByMatching
onlyldnelsideldffthelglanet.dmpossible! Metfhat'siWhate'veBeenldoingWith fhelSun."
TheldnelSidedMiewrom[EBarthOimits[Studies[df[dolar[dimatel@ndeather—algroblem
Solar[SentinelsWillllemedy.

Status:[MWe'veustfInishedfhe[Scienceldnd[TechnologyDefinition[Meam[feport, hich
lays[dutthelholel[sStrategyfbr[BolarSentinels."Maunchlis[dxpected[dol8arlierfhan
2015.

Below:[An[drtist's[donceptldflthe[RadiationBelt[Storm[Brobes.

#4[The[RadiationBelt[Storm[Probes.
"There's[do[gointih[StudyingfhelSun[ifjou
don'tldnderstandWhatlit[doesIb[Barth,"
declares[Guhathakurta.[Thisthissionthakesfhe
crucialBun[Earth[donnection.[Wisps[dflthe
sun's[dtmosphereldanBecomefrappedBy
Earth's[thagnetic(fleld, ihside[fadiationBelts,
wherel@nergetic[particlesie[ihWaitIbr
astronautsldnd[Satellitesfryingbdeaveldr
simply[drbitfheldlanet.[MheRadiationBelt
Storm[Brobes[(twoldflthem)ill[@xplorefhese
regions[@ndldiscoverAowfhey[drelfopulated@dndlénergizedBy[Spaceeather.

Status: [MhedwolgrobesldrelUnderldonstruction@tfhedohnsHopkins[Bpplied[BhysicsTab
and[dlatedEbrlaunch@oldarlierthan2011.

#5Thedonosphere[Thermosphere[Storm[Probes.Twolthorelgrobesill[drbit[Barth
and[Studyhellpperlfeachesldf[Barth’s[@tmospherelhere@irlthakesMfirst[dontact"With
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solarV[radiation. Thisis[d[dealm[dfdlectrically[dharged[Particlesfhat(Strongly@ffectlthe
propagation[dfldadioWaves,ihfluencing@Imost[dllfbrmsdffelecommunication@nd[GPS
navigation.Ik[$EIsod[BlaceWherelfheldtmosphereBreathesih[@nd[dutlih[fesponselb
changes(ih[QolarV[Heating.[Bn[dutwardBreathldanldnvelop@ndldragldown[datellites,
whilel@nihwardBreathldecreasesfheldrag.[Mhedbnosphere[ThermosphereStorm[Brobes
willlthonitorfhelfesponseldffthisOayerbdllMinds[dflSolarStorms.

Status:OThisis@n0mportantthission, Butbotetflunded,"[daysGuhathakurta.[Right
nowMe[HaveldurBandsullWithheldthers."

Indeed, [fhere's@IbtEb[doMhenou'reivingith[@[Star.
SEND[MHISISTORY[TO[AERIEND

Author: Dr.onyRBhillipslTredit: Science@NASA

morelihformation

Livingldith[@[StardBomelpage
Foot[Hotes:

1In[@ddition@bFhefivelfissionsdescribedihfhelStory, FheresFheMWSEheory
modelingl@ndldatal@nalysis[program[dlsoEnown[ds TargetedResearch&[Technology
programhichlgrovides(fheldluelfhatBoldsthelgrogrambgether.

Understandingldpaceeather@ndthakinglprogressidnlgroblems[Suchl@s[predicting
geomagnetic[Storms[posefwolthajorldhallengesfbrfheldesearchldommunity.[Hirst,
researchthustldouplefraditionally[Separateldisciplinesih[NASA's[Heliophysicsdivision
(such@sldolarBeliosphericldnd[deospacelphysics).[Second, EbBefruly[duccessful,
researchthust[@lsoldemonstrate[How[fesultsdould@nable@n[dperationalldapability,
such@stheldeneration[dffbrecastsfbrieomagneticlStorms.

In@rderibheetfheseldhallenges, MASAHas[designed@nihnovativeldewlgrogram,
Targeted[Research@nd@echnology[TR&T).MR&TOs[Part[@flNASA's LivingWith[d[Star
program.WS[s[d[EpaceWeather-focused@nd@pplicationsdrivenlbesearch[@rogram
whoseldoallisEb[develophelscientificnderstandingdecessaryfb[dddressidffectively
thoseldspectsldfftheldonnectedBunEarth[dystem@sell@dsfheSun[Blanetdystem
thatthay@ffectlife[dndSociety.kis0mplementedBy[d[Sequenceldflihterrelated
scienceltissions,[Space@EnvironmentTestbed[(ISET),@nd[TR&T.
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