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PLANETARYNEWS: VNOYAGER[(20OOS8)

30YEARS INTO ITSLIOURNEY, MOYAGER [2[CROSSES THE[TMERMINATION [SHOCK

By[Amir[Alexander
Julydo, 2008

Voyager(2,[{heldnly[Spacecraft(éverfohaveVisited Wranus@ndNeptune,[Aasfeached@newTandmark:

between[August31@ndSeptemberd,2007,it[drossed[@nd ThendeftBehind Theferminationshock(3dt
theleédge[dfifhe solarlsystem.[ThisihakesVoyager2[dnlyfhelsecondSpacecraft(knownoRave[passed
throughhisXurbulentBegion, Followinglits[fwin,Woyagerd.[Aldollectiondf(paperspublishedinfhe
JulyBlksuelof Naturelbeportionfhelévent,[demonstratingfhatihmorefhan30years@fterlitsIaunch
Voyager2[is(still[@[SourceldflihvaluablelsScientificldata.

Backih2006,WhenBudgetldutsfhreatenedheldrogram,TheRlanetarySocietyl@nditsithembers fought
successfully@bldavelfheMoyagers@ndhaintain[dommunicationsiwithfheselfemarkable[dpacecraft.(Werelit[Hot
forfhelSociety's[dtand, [t [hayMellBelfhatfhisTatestldhapterihfheMoyagerlSagalWouldMeverBaveBeen
written.

UpMntilEhe[Summerldfl2007Moyager2,[despiteBeingdverZMillionhilesfromheSun,Was(stillfravelinghside

anl@normousthagneticlBubble@roundhe[unXnown@skheReliosphere.MheBubblelsbrmedByEheTsolar
windMAigh@nergy[Particles[ShootingldutfromEheSunihatfush@utFhelhterstellarhediumdomingihflrom
beyondheldolarldystem.ButlSomewherelfarBeyondfheldrbit[df[RlutodhelSolariwinddollides[Bead@nithIhe
interstellarihedium, [dausingfhe[ParticlesfhatWerefravelingdutwardsfromIheSun@t@Millionthiles@nBour
to@bruptlySlowldownEbdubsonicldpeeds.Thatduter@nvelopeldffhelReliosphere,Wwherefheldolarinddollides
headldnith[EhelihterstellarihediumitKnown@sfheferminationShock.

Significantly,[Woyager@reachedfhisdandmark[dt@Point[Substantially
closerlibfheSBunfhan VoyagerdHladBeenMhenlit[drossedfheermination
shock.Backh2004,fheBunBadBeenMeartsESolarMhaximum,BPeakdf Thelloyager(ission
activityldharacterized[By[Strong[SolariWindsfhathcreasedfhelfressurelh
theBeliospherel@ndpushedfheferminationShockdutwards.Infhct,
scientists(BelievefhatIbr@{ullEwolears,@sNoyagerdWas[Streaking@way
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fromIheSun, fheferminationShockWas[dlsolthoving@head[dflit, [Staying Gust[dut[dffeach [df[fhe[Spacecraft.HinallyfhelSolar@ctivityWaned, [dausingfhe
heliospheredbldlowdownlts@xpansion@nd@ventuallyfbldontractBackfowardsheSun.ThisE@llowed WoyagerdbldatchWpithheferminationdhock,@nddnally
passfhrought@tddistanceldf[@4.1[AstronomicalMnits[{AU) FromEheSun,[@ach[AUkepresentingfhel@verageldistanceldffheBarth[@ndSun.
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Having[dassedfhroughfhelferminationShock@tfhelddgeldffheBeliosphere,fheMoyagers@redow
theHeliosheathMlfhedast HufferBeforelihterstellarSpace.Tredit: MASA
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Voyager,fhldontrast,Was@pproachingfhelduterBeliosphere@tdfimeldfldecliningdolardctivity,[@nd[Hcientistsfhereforel@xpectedfhatWould [drossfhe
terminationShockthuchldloseribfheSunfhanitsEwin.[AndSotProvedioBe.[MhedrstSigndffheldpproachingldrossingldameldnAugust, 2007 0hIhelfbrmdf
electronlplasmaldscillations[detectedByfheMoyagerQ'slihstrumentsWhenfheSpacecraftiwasB3.4[BUHromEheSun.Butldccording@oMon[Gurnett@ndBill Kurth [&f
theniversity [dfMowalho@uthored@neldfthe Nature papers,[@venithfhisEbrewarningdcientistiberedurprisedWhenheldrossingldameld@there30daysIater,
when[fheldpacecraftias83.7[AUFrom EheSun.

Theldrossingitself,[Gurnett@ndKurth@xplainihTheir[Paper,isMot@Singlel@ventBecauselfheferminationShockOiselflReepsShifting sObcation.[As@Mesult
Voyager@[thadelfhelpassage@otldnceButE@teast@lvelfimes,Back@ndbrthdverfheldpanidfiiwoldays, Beforeasfinallydlearldffhatfurbulent[place.Mheflve
crossingsWerelfarkedBy[dharpSpikesfegistered[dntheldlasmalavelhstrumentl@dndhelagnetometer,[@ndldnEwoldffheldccasionsByihtenseBurstsiaf
broadband[dlectric[fleld[Hoise.

Oneldffhehosturprising fesultsfoldomeldutdfiYoyager[@'sldrossing [@f fheferminationShockelatesbfhel@nergydevelsdffhelParticles@tfhefermination
shock.Sincefheldolarind Slows[down[drasticallyfrom [@hillion hiles[@nBourfbIess@nd @Fhousand,[Scientists[@xpected Theléxcessl@nergyfb@ppearldsBeat,
raisingfhefemperatureldffheldolarind[Plasmalb@rounddmillion[degreesKelvin.ButMoyager2'stheasurementsShowed fhatfhefemperaturelfeacheddnly
around[d00,000[degreesKelvin, hisingfhelduestiondfWhatBappened Ib@round[20%dffthel@nergyfeleased By[fheldolarWindParticles.

Thel@nswerldamelfromE@ndnexpecteddource. Backh[2006MNASATaunched@EwinSpacecrafttdamedSTEREOOhto
orbits[@roundfheSunbldbtainfhreeldimensionalldicturesdfffhe[durfaceldfffhe[Sunl@ndtheasureldolarlhagnetic
fields@ndibnfluxes.Butfbriburlthonths,BetweenOunel@nd[@ctober2007,[STEREO's[Sensorsldetected
somethingldlse:@StreamdffAighlyl@nergizedM@eutral[@tomsHlowing from [@[potihFhelduterlfeachesldffheldolar
system.

ABitldf[dstronomicalSleuthingfevealedfhel@atureldflfhisnexpecteddiscovery.[ThelSuperlénergized[particlesdf
theldolarlwindhat@rrive@tIheferminationdhockdollideithEheldold @toms[dfthehterstellarithedium,
relinquishing@othfheirldhargel@dndiheirl@nergy.his@xplainsEhefhtedffhelmhissing[20%[df[thedbtalldnergy
releasedByfhelHolarind:0t[goesFowardsl@nergizingfheldold[Particlesdffhelhterstellarhediumhichfbrm
theldegionBeyondfheferminationShockXnown[@sfheHeliosheath.MeanwhilefhelSolarind[@toms, Shorn [Gf
theirl@nergy@nd@olbngerfihhibited By Theirldharge, flowBackTowardsfheSunWherelfhey@reldapturedBy
STEREOQ's[Sensors.[Mystery[dolved.

"ThisisGhedrstihappingldfldnergetic[@eutral[BarticlesfromIhel@dgeldfftheReliosphere"SaidRobert[B. Min[Gfthe
University[df(@Qalifornia, Berkeley, Whodbgetherith@inghualWang, DavidMarson,@ndJanetMuhmannE@uthored

Click to enlarge >
an@rticleldnfheldiscoverylih Nature.CYouldan't[det[d[dlobalPictureldfhisifegion[LLIthrough@ormal The STEREOSpacecraft@tHheSun

telescopes"din(Said,[@ndBencelfhelimportancel@f[STEREO's[discovery.Infact, Min[Said,fhellnexpecteddetection Credit: NASA
"heralds@Mew[Hinddf[@stronomydsing[@eutral@toms,"Which[danBellsedherelthorelfraditional hethodsThil.

Nearly31earsihtolitsldpicOburney Voyager@[Ras[PassedBeyondiheHeliospherel@ndihtofheReliosheath.IheMextStopitiheTheliopause,"tharkinghelduter
boundary[dffftheSun'sihfluencel@ndEhefrueBeginningdfihterstellarSpace.WilllWoyagerQreportEboBarth @nEhis@hndmark@sWell? Tk s0mpossiblefoday. But
judging@yEheirinmatchedErackfecord, [HeemsthorefhandkelyfhatMoyager2@ndiisEwin,oyagerd,Will[BecomeBumanity'sfrstl@yes[dnd@arsihfhelfealm
oflfhelsStars.
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