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BlackHole[FoundtobeSpinningat'50% the SpeedofiLight
PostedBy Guy[PRirrolon(2/9/2007([8:27[PM

NON=SPINMING BLSCIK HOLE

ThisOllustrationSshows[@Swirling[disk[df[dccreting(gas[orbiting(dBlackBole, WithfheDBulk
offheX[tays[pouringdutdffhelihner,White[shadedHegiondffheldisk.@®nelfemarkable
prediction@f(Einstein's[Belativity fheorylisfhe[existence[df(d[SmallestBadiusforiheldisk,
insidedf(Whichihelgas(SsuddenlyplungesiihtofheRolewithBoimefo[dadiate[@waylits
energy.ForfheM@on[SpinningBlackRolelshown[@tIeft, fhisihnerdadiuslislIarge,vhich
leaves(d BigdarkRoleldutQutidffheldenterldofftheBotldiskdf(gas. Forfhefast[Spinning
blackholelshown[3tlright,fhelgas[dan[drbitierydeariheléventforizon,[@ndXhusonly(d
smallportiondffhelihner(diskismissing.Therefore, fheldadius(of(theHolelisd[direct
measure[dffhelSpin.[((Image@redit:(NASA/CXC/M.Weiss)
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| OlMomments...l

ABlackHole's[gravity[is[€So
stronglthat, [@sltheBlack
holeldpins, [it[dragsthe
surroundingl[dpaceldlong.
Thel@dgeldflthis[9pinning
hole[$[dalledfheldvent
horizon.[Any[haterial
crossingfheldventHorizonis
pullednhtofhelBlack[Hole.
Yetltheasuring@Black[Bole's
spinldate[Basbngléluded
scientists.[Twisted[dpaceli$
difficult@oldetectldnd
perhapsl@venBardero
fathom.

Now [@[groupled By [Teff
McClintock[@nd[Ramesh
Narayanldffthelarvard
Smithsonian[@enterfbr
Astrophysics[{ICfA)0h
Cambridge,Mass.,[Has(d
new[fechniquelibltheasure
black[Boleldpin,hichhey

describel@s[Surprisingly[Straightforward@nd[direct.TheyBaveldccuratelytheasuredldneBlackBole's[dpin[@nd@relthoving

on[bldthers.

Inldoing[do,fheyRopelbldccuratelyfest[domeldffBlIbert[Binstein'sWildest[predictions.

ABlackBolelis[@n[dbjectldoldense@ndWith[gravity[So[Strongfhat@othing, [Hotl@venight,[danldscapelits[pullfitMentures
tooldlose.@urMilky[Way[dalaxy[i$[dottedWith[hillions[df[BlackBoles, fhethajority [dflWhich[dannotBeldetected.[These

blackRoles[drefheldemainsldflthassivelstars,Ibngldinceldxtinguished.

When[@[sStar@teastd0dEmesthorelthassivelthan@ur[QunlunsidutldffAuclearfueloBurn,it[@odbngerBasiheldnergy b
supportlits[dwnthass.Theldoreliimplodes(ih@[fraction[df(d[decond, [dreating[ShockWaves[thatldausefhelduter[Shellsdflthe

star(foldxplodelihtoldpace,[@nldventldalled@SuperNova.

Iffthere'sl@noughthass(ihfheldore,[Mothing[dan[Stop[itsidollapse.dkGust[gets[denserl@nd[denser, Einier@ndnier.[AllEhe
mass[ibldsihtold[€Single[Boint[dflihfinite[density.Mherels[@o0bngerl@ny[Star[Surfacelleft, Gust@dpinning[Boleih[dpace.

Theldpinfrom[theldld(Star[detsidonverted[directly fhtotheldpin[dfltheBlackHole.

TheldphericallBorder@roundhis(dpinningBolelis[dalledfheldventBorizon.[Mhelfadius{distancefromthel@ventHorizonfb
theBlack[Boleldenter)isdnly@boutd0do B0 X ilometers, [drl@boutBib[30Miles.[Mncel@nythingldrossesfheldvent[Borizon,

itfalls[downthelSlipperySlopelihtofheBlackBole,[Meveribdeturn.

As[fAntastic[@sthey[Sound,BlackHoles@rel[dommonplacefhroughoutfhellniversel@nd[Scientists[Havelthuchldvidencefhat

blackHoles[8xist[@venfhoughfheyldannotBeldeenldirectly.

McClintock[@ndNarayan[Studied@MelllknownBlack[Bole[dystem[dalled[GRS915+ 105, hfheldonstellation[Bquilal{IThe
Eagle)@bout35,0000ightyearsfrom[Barth.TheBlackBoleltselflis0hvisible, Butthatter[fouringihtotis[@xceptionally

visible.

GRS[915+1050s[@Fwo[8tardystem. [Gasfrom@Cnormal"[StarSpillsdbwardsfheBlackBole,MuredBy[gravity.[Mheldas
spiralslihtofheBlackHolelike Water[down@[drain:dk[doesn'tGustEhlIIh@II[Et[AnceButfirst[Swirls[@roundhe@lackBHole,

forming@deservoirldflthatterldalled@n[d@ccretion(disk.

Gaslihfheldccretionldisk[dets[quiteHotl@ndE@mitsdight@crossl@WidefangeldfiWavelengths.Mhelihnerpartdfthe
accretionldisk, [dlosestibfheBlackBHole,[danBelparticularlyBrightihX[days.MNot@ll[BlackBoles@relihEwo[Star[dystems,
butfhosehat@reldanldevealfhemselvesthisiWwayheneverfheyldnackldnldasfrom[@dompanion[Star.dkolatedBlack
holes,[dnfheldtherBand, @nlyfeeddnthefhinldasldflihterstellar[dpaceldnd@relthereforeMery [difficultfb[detect.

Theldciencefeam,hichlihcludesRebeccaShafee,[McClintock'sldraduatelStudentfromBarvardniversity, fbcuseddnfhe
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accretion[disk[@flGRS915+105Mith[fheMASA's[RossiX[HayMimingExplorer.[Mheyldoncentrated[dnfhelihnerlddgeldf
this[disk, [d[fdegion[dalledfhelihnermostistableldircularidrbit.

Thisldegion,[Shafeeldaid,[s[@bout30MilometersfromtheBlackBoleldenterfh[GRS915+105,Mhichlis[Bemarkably[dlose.
At[@nlihnermost[dtableldrbit,[dasldan[Boverl@roundfheBlackBolelihdefinitelyUnless[itis[fushed.InhBetweenthisldegion
andfheldventBHorizonlis[domewhatldf[d[doldnan'sdand.@ncelthatterldetsBumped[dutldffheihnermost[Stableldrbit, [t
fallsdbwardfhelg@ventBorizonihIessfhan@hillisecond@ndlis[done.

TheldistancefromIhelihnermost(stableldrbitdbfheBlackBoleldenterdependsldnBlackBolelSpin.Thelfastertheldpin, the
closerfhatmhatterldan[drbitCsafely." [Mhisis[d[9peciallropertyBaseddnl(Binstein's[theorydfldeneral [felativity.

WhatMcClintock[@ndMarayan[Baveldonelis[dccuratelytheasure,fbrfhelflrst@dime, fheldistanceldfithelihnermost[sStable
orbitbfheBlackBoleldenter.[MheltheasurementisBasedih[fartldnltheSpectral@nalysisldfftheX [daydight.[Simply[put,
when[dBlackBolel$SpinningMeryfhst, hatterldan[drbitldatherldlosefbfheldventBorizon;[@nd@sthatter[detsidloser@dnd
closerlibtheBlackBole, fhedightit[@mits[detsBrighterl@andBrighter.MhisihformationMbrightness, Eemperature,Melocity (I
k&l [EencodedihfheXMaydight.

From[groundBased[dpticall@nddadioldbservations, fheldcientists[douldldeterminefhelhassldftheBlack[Bole,fheldngleldf
thellt[dfthe@ccretionldisklih[felationdbls, [@nd[its[distance[from[Rarth.[BlIfheseltheasurements[feedihtofhel@quation
toltheasureBow (fhst@BlackBolelis[Spinning.

"TheBlackBoleldpinfrequencyWeltheasuredisfheltate[dtlWhich[Spacetimelis[dpinning, [driisBeingldragged, [dght[dtthe
blackBoleldventRorizon,"[daid[Narayan.

ThisBlackBolelis[@bout4[Holarthasses. MhisWouldiinply,BaseddnBinstein'slthath, fhatfheldventBorizon[s[EtE@radius
of[@2Kilometers@ssumingldoldpinldrd@t@1Kilometers@ssumingthaximumldpin.dn[feality, [k is[ih[Between,@tA5
kilometersfrom[theBlackHoleldenter.

AtthelgointldfftheldventBorizon,fheBlackBolel$[dpinning@tldver[@50@mes[gerdecond.[Atfheld@ventBHorizonhatlis
149,000Kilometersiger[decond, [drB0[Percentfheldpeeddfllight.

AccordingEbfheory, fhel@bsolutehaximumrate@thichfhisBlackBoleldould[fossibly [dpin[éssentiallyfheldpeed[dflight
is,1500mesl[ger[Second.MhistheansfhatfheBlackBolelis[dpinning[@t[@A8[Hercentits[haximumalue.[Note, Fhisis
not[Basedldn[d[€Simpleldalculation[df[@50/1150.)

ThisldlockingfechniqueldanBel@ppliedb@ny(StellarSizeBlackBole,@ndfhefeam[flansiblheasurelfheldpinsidfldabout(d
dozen[dtherWell[Studied[Systems.[MhisouldHavelBroadiimplicationsEbridtherbpicsih[@strophysics,ihcluding
understand[Suchthysteries[ds[BlackHoleGkts,[dammadayBursts@ndlgravitationalWaves.

"Ioulddaydhatfhisbegimeldfigravity is[@sFarfromdirect@xperiencel@ndMdnowing@sfheldubatomicidorldtself,"[Says
McClintock.

"Weldow[HaveldccurateMaluesbrfheldpinldates[dflthreeBlack[Boles,"[daysMcClintock.[OThelmhostléxcitingis[urlbesult
forlthelthicroquasar[GRS1915+105,Which[Bas@dpinfhatlis[Between82%[@ndA00% [dfthe [fheoreticalhaximumDialue."

"ThisdesultBasthajoriinplicationsibrldxplainingBow[BlackBoles[@mitGkts, fborithodelinglpossible[dourcesldf[dammalday
bursts, [@ndIbrtheldetectionldfldravitationalMaves,"[SaystheoristMarayan.

"In[@stronomy, [d[BlackBoleli$[dompletelyldescribed By Gustfwol@umbersthatSpecifylitsihass@ndBow [Bapidly[it[is
rotating,"[SaysMcClintock.MWeKnow[df[@othing[@lsefhisSimplel@xceptbridfundamentalBarticledike@n[8lectronldr@
quark."

Although@stronomersBaveBeenSuccessfull@ttheasuring@lackBolelthass, fheyHavefbunditihuchhoreldifficultdb
measurelthelSecondflundamentallfarameter[df[dBlackBole,its[dpin.

"Indeed,ntillthisMear, fhereWas[doldredible[@stimateldfldpinbr@nyBlackHole,"[daysMNarayan.

"TheBlackBoleldpinfrequencyelmheasuredisfhedate @t hichSpaceimels[Spinning, [drisBeingldragged, [Mghtdtihe
blackBole's[@vent[Horizon,"[days[Marayan.

The[Bigh[3peedBlackBole,[GRS915, [is[fhelthostlhassivedffthe[20X[HayBinaryBlackBolesEbriWwhichthasses[dre
presentlyl@nown, Weighing@boutd4[imes@sthuch@sfheSun.IkisWelllinownIbrdniquelproperties[Such[ds[éjecting
jetsldflthatter(dt[@earlyfheldpeeddflight[dndfapidMariationslih[its X [day[@mission.

Overlihellastfewldecades,[dozensldfBlackRolesAaveBeenldiscoveredihX[dayBinary [dystems.[AnX[dayBinary[i$[d
system[ihWhichEwoldbjects[drbit@roundldach@ther, Mith[dasfrom[dnelld HormallsStardikefheSunBeingfransferred
steadilyfofheldther[ihfhis(dase,dBlackBole.Theldas(dpiralsldntofheBlackBoleByd[Adrocessldalled@ccretion.[As[it
spiralslih,[t[Heatsdpdbmillionsldf[degrees@ndldadiatesX[days.ThefeamlsedfheX [May[dpectrumdftheBlack[Bole's
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accretionldiskbldeterminelits[Spin.

Thelfechniqueli$[Baseddn@Xey[dredictiondfltelativityfheory: [dasthat@ccretesdntodBlackBoledadiates@nlydownib
aldertain[fadiusthaties[dutsidefheBlackBoleMdutsidelts[@ventBorizon. dIhsidefhisltadius, fheldas[fhllsihtofhe[Hole
toolquickly@blaroducelthuchdadiation. [MheldriticalBadius[dependsldnfheBlack[Boleldpin, [Soltheasuringfhisldadius
provides(d[directldstimateldfftheldpin. ThelSmallerfheadiusis, fheRotterfheX [Mayshich[@rel@mitted fromEheldisk.
ThelemperatureldfitheX[days, [doupledWith[theX[dayBrightness, [divesthelfadiushich,ih[furn, [givestheBlackHole's
spinl[date.

"ItsdeallydooldbBeldbledbtheasuredomethingfhisfundamental,"[SaysRebeccalSBhafee.MOurlthethod it Mery [Simplelih
conceptl@ndldasyIblinderstand.WeldreldeallyTuckybBavelfowerfulX[day[dbservatories[duch@sfhe[RossiX [Hay[Miming
Explorerlih[dpaceldndliklescopesldnBarthlfbldarry[dutfheltheasurementsiWeldeed."

Theldearchfbrfheldauseldfl[dammaldayBursts, Which[danBe,Fbrld[thoment, fheBrightestflashihfhellniverse,thayBe
helpedBy[fhelfeam's[desults. MheoreticalldstrophysicistBtanWoosley[dfftheMniversity [df[Talifornia,SBantal@ruz,[Has
modeledl[dammadayBursts[Based[dnfheldollapseldfldthassiveldtar.[Mheselthodels, Bowever,[dependldnfheléxistenceldf
blackBolesithMeryRighdpin, Mhichntilldow[Had@everBeenldonfirmed.

"Thiss[@xtremelyimportant,"Woosley[days.[M[HadBoitealduchtheasurements[douldBelthade."

ThelpaperldoncludesthatGRSA915[@ndEheldtherfwoBlackBHoles[StudiedByfhefeamMereBornWithEheirBighl&Spins.
Thatlis, fheldollapsingldoreldftheldriginal thassive[Star[fouredtsdngularihomentumdownihtofhe[BlackHole.

"Everldincelfhe[dommunity[flgureddutthanyMears[@dgoBow IbtheasureBlackBolelthass, [theasuringldpinBasBeenthe
holy[drailhhiseld,"[daysMcClintock.[Thefechnique Wellseddn[GRSA915[danBeldppliedfb@HumberldfidtherBlack
holeX[dayBinaries.(WeldannotWaitfbldeehatWefind!""
"OneldfldurlfbndBopes(is[thatfheBlackRoleldystemsthatie@relStudyingWill[@lsoBel[sStudied By[dtherlgroupsdsing
theirfavoritethethods[dfitheasuringldpin,"[daysMarayan.Oncefheseldtherlthethods[@reldevelopedfurther[dndBecome
morelteliable,[dross[édomparisondfldesultsfrom fhedifferentthethodsouldBelmhostlihteresting."

For[thore(ihfo:

http://cfalwww.harvard.edu/press/pr0630.html

http://www.astromart.com/news/news.asp?news_id=432

http://www.nasa.gov/vision/universe/starsgalaxies/spinning blackhole.html

http://www.cfa.harvard.edu/press/pr0630image.html
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