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The 1843 Eruption of Eta Carinae May Represent a New Class of Star Explosion
PostedBy Guy[PRirrolon11/25/2008(6:38[PM

| O@omments...O

Etal@arinae,fheldalaxy's@iggest, Brightest,[@nd[PferhapsthostStudied
star@fterfhelSun,HasBeenKeepingldSecretMts[diantdutbursts
appearbBeldrivenBy@nlantirelydewllypeldflstellar@xplosionfhatlis
fainterfhan(@Eypicall[Hupernoval@ndldoes(dotldestroyfhelstar.

University[dfl@alifornia, Berkeley, [@stronomerMathan@mith[Proposes
that[Btal@arinae'sMistoric843[dutburstias, thfact, [@nléxplosionthat
produced@fastBlastiWavelsimilarib, Butdésslénergeticthan, @deal
supernova.[ThisWellldocumented@ventihdurldwnMilky Way[Galaxy[is
probablyPelateddb@ldlassdffhint[Stellarléxplosionsihdther[dalaxies
recognizedih[fecentyearsBy[felescopesiSearchingdbridxtragalactic
supernovae.

An[3rtist's[donceptiondffhefastBlastiwavefromEta
Carinae's(1843[éruption,Which[fodayBasldaughtip "Thereli$[d[dlass[df(Stellar@xplosions[goingdfflih[dther(dalaxiesEbrhich
with@Slowlinovingshelll&jectedih(d@[previous welstillldon't®nowfheldause, ButBtaTarinaeisThelgrototype,"Said

outburst@boutd,000earsldgo,[producing@Bright Smith, @CBerkeleyPostdoctoral Fellow.
fireworksldisplayfhatheatsfheldldershellland

makesit[émitX[tays[(orange).Thelelldknownfwo . . . .
lobedMHomunculus" Bebula, AElow MovingEhell Bf Etal@arinae{g[@ar)0sE@[Massive,[Hot, MariableStarMisible[dnlyfrom[the

gasEnd@ust@IsoProducedin®hed843@ruption, s SouthernHemisphere, [@nd3Ibcated@bout,500MightYearsfromBarth

showndloserXofhelStar, Whichis@MHRotBlue in[@toungbegion[df(StarBirth[dalledthel@arinalebula.TkWasldbserved
supergiant.[[Image@redit:[Gemini[®bservatory, to@righteniimmenselyih[1843,[@nd@stronomersbow[Seefheldesulting
Lynette[@ook) cloudldfldasl@ndldust,Bnown@sheHomunculus@ebula, Wafting@way

fromEhelstar.[Bfhint[Shellldfldebrisfrom[@n[darlierl@xplosionis@lso
visible, [Arobably[datingfrom@round,000earsdgo.

PresumablyBlown [dff[ByfhelStar'sflercelWind, fhelshellsldfldasl@ndldust@rethovingSlowly &t [Speeds[df[850Kilometers[per
second[{1.5illionhiles[@erBour)driessdomparedibfheBlastShell[dfld[Hupernova.

Smith's[fecentldbservationssingfhelihternationall@eminiSouthBMeterfkelescopeldndheBlancol@d[meterklescopeldti@erro
TololoIhter[American[@bservatoryih[Chile[Beveal[domethingMew: [Bxtremelyfastfllamentsdfidasthovingfivefimes[faster
thanltheldebris[ih fhe[Momunculus[debulalWerel@ropelled@wayfrom[BtalQarinaelihfhel[Sameldvent.The@mountldfthass(ih
thelrtelativelySlowdnovingdomunculusWas([dlready[dtfhe[ddgeldf@lausibility ihfermsdf What[@n[éxtremelStellarWind[dould
doBhysically, Smithdaid. Mhethuchfasterl@dndthorel@nergeticlthaterial[Beldiscovered[fosesdvenBarsher[difficultiesfbr
currentfheories.

Instead,[fhe[Speeds@ndlénergieslihvolved@relfeminiscentdfthaterial@cceleratedBy[fhelfastBlastWave[df[d[Supernova
explosion.

Thelfhst[dpeedsihthisBlastWaveldouldfoughlyldoubledarlier@stimatesdffhelénergyfeleasedih fhe[184 3 [@ruption[df[Bta
Carinae,[@nldventfhat@mith@rguesWasdotGust@[dentleSurfaceldruptionldrivenBy fhelstellarlwind, Butl@n@ctualléxplosion
deeplihfhelstarthat[dentldebris[Burtlingihtolihterstellardpace. Ihfact, fhefasthovingBlastiWavelisMowldollidingithfhe
slowinovingldloudfromthe[,000¥eardldE@ruption@dndldeneratingX MaysfhatBaveBeendbservedByheldrbitingl@handra
Observatory.

"TheseldbservationsfbrcellsbthodifydurlihterpretationdfiWhatHappenedihfhe1843[druption,"Heldaid. [Ratherfhan[d@
steady WindBlowing[dffthelduterlayers, [[t[deemsibHave Been@nléxplosionfhatlStarteddeepihsidefheldtar@ndBlasted [dff
its[duterdayers.dk@akes[@d[Mewthechanismibldausel@xplosionsikelthis."

If@mith'slihterpretationisdorrect,[upermassivelstarslike[BtaTarinaelthayBlow[dfflargeldmountsdfthass(ih[Periodic
explosions[@sthey@pproachfhelénddftheirdivesBeforeldfinal, [dataclysmicSupernovaBlows[thelstarbldmithereens@nd
leavesBehind[@HlackHole.

Much[fhinterfhan(dSupernova, [theléxplosionfhatdeneratedfhefastnovingBlastiave@round[BtalTarinaeWouldHaveBeen
similarofhint[Stellarléxplosions,[SometimesldalledMsupernovalimposters,"[M@owHeingldiscoveredihldtherldalaxiesByHarth [
based[oboticklescopesldnddther[dupernovaldearches.BuchlSearchesHaveBeenIboking[@rimarily fbrdypedalSupernovae
that[douldHelp@stronomersinderstandiheldcceleratingl@xpansionldffhellniverse, Butthey@lsofinddtherldems@longthe
way,BmithSaid.

"Looking[3tidther[dalaxies,[@stronomersHaveldeenl(StarsikeBtalTarinaefhatlget@righter, But@otlquite[@sBright@s@real
supernova,"Beldaid.MWeldon'tldnowWhatfhey@re.dt'sl@n@nduringthystery@sEbWhatldanBrighten@[Starfhatthuchithout
destroyingit[dompletely."

Etal@arinaelis[@[dare[upermassivelstar(ih[durldalaxy,[probablyldnceBavingHad@hassd50&meshatdfftheldun.[Buchdarge
starsBurnBrightlyfbridnly@FewlrillionGlears, @lIdheWhile[Shedding[fhass@sthelihtenseightfushesfhelduterlayersdflthe
star@wayh@[StellarWind. [After A b3 illion¥ears[dfthis, Bta@arinaeMowlkeighs[@bout[@0Ib 00 Solarthasses, Having
shed[@bout0Solarthassesihtsthostfecent843druption@lone.
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"Thesel@xplosionsthay BelthelgrimaryWayByMhichthassivelstars[danShedfheir[duterBydrogenayersBeforefheyldie,"
Smith[Said.[MIf[Btal@arinaels@bledbshed0Holarthassesldveryfhousandtearsidrido, fhat's@nEfficientthechanism@br
peelingldffldTargefractiondfthelstar."

Astronomers[dow[BelievefhatBtalCarinael@dnd[@therdiiminousBlueMariable[Stars@re[@earingfhel@nddfltheirdives,Having
burnedBydrogenl(ihtheirldoreslihtoHelium.dffheyl@xplodedtThelstageWherefheyStill HaveldnlénvelopeldflBydrogen
shroudingfheBeliumdore, fheldesulting[HupernovaWilldlbokMastly[differentfromdnelfhat[Mesults[from[dStarfhatSloughsdff
allits[MydrogenBeforel@xploding.

Smith[Suggestsfhatts[stillinclearfldupernovalinpostorsi@reldcaled [downhdersions[df[Supernovae, fhiled[Supernovae,
precursorldventsidrléntirely [different®inds[df[éxplosions.

"This[dould Be@nOmportantldluefbriinderstandingfheIastMiolent[fhases(ihfhedivesldfthassivelstars,"[HelSaid, Motingfhat
astronomerslstillldannot@ccurately [Aredictfhefatedf(Starsthatdre30drthorefimesthethassldffheldun.

Theldbservations[BavelihcludedMisible[dpectralfromheBlancoelescope, Mhichi[Fart[dffhe.S. NationalMptical[Bstronomy
Observatory[INOAO), [@nd[dearlihfrareddpectrafbkenithfhelGeminiSouthelescope.Bothielescopes@relih[Thile's[Andes
mountainsear@nldlevation[df[@,000[feet.MOAOEnd Ehe[Gemini[@bservatory@reldperatedByfhelAssociationdfMniversities
for[ResearchihAstronomy.
ThelfesearchWasSupportedihlpart@yfheMationallAeronautics[@ndSpacelBdministration@ndiheMationalScience
Foundation.

Forlthorelihformation:

http://www.berkeley.edu/news/media/releases/2008/09/10_etacar.shtml

http://www.gemini.edu/node/11120
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