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How Does One Weigh a SuperMassive Black Hole? - Very Carefully
PostedBy Guy[PRirrolon(7/17/2008(3:48[PM

| 2omments... I

How[dooulMeighfheBiggestBlackBoles[ih[fhe
universe?[@neldnswer[fowldomesfrom[@dew[dnd
independentfechniquefhat@niversity[df@alifornial
Irvine[QUCI)[Scientists[@nd[dtherldstronomers[Have
developedldsing[datalfrom@MNASA’'s[@ChandraX[day
Observatory.

By[theasuring@[geakih[fhe[femperatureldf[Aotldas
in[fheldenterldffhelgdiantéllipticalldalaxy[NGC[4649,
scientists[Haveldetermined[helthass[dfltheldalaxy’s
supermassivelBlack[Bole.Thelthethod,@ppliedIbr
thelfirstlfime, [divesfesults[that@reldonsistentWith[d
traditionalfechnique.

Astronomers[Bave[Been[deekingdifferent,
independentiaysldflgrecisely Meighingfhelargest
supermassiveBlackBRoles, fhatli$, fhoselthatldre
billionsldffimesthorethassivelthanfhelSun.Until
now,[thethodsBased[dndbservingfhelthotionsdf
stars[drldfldaslih[@[disk[@earQuchlargeBlack[Boles
hadBeenldsed.

“Thisis[fremendouslyimportantiork[sinceBlack
holesldan[Bel8lusive, @ndfhereldreldnlyd[doupleldf
waysfbeighfhemdccurately,”[daidRBhilip
Humphrey,IeaderldflfhelStudy@nd@nl[dssistant
projectldcientistihfheDepartmentldf[Bhysics[@nd
Astronomy[@t0CI.DavidBuote, [@ssociateldrofessor
of[Bhysics[@dnd@stronomy[@t0CI, [EdIsoMorkeddn
this[Study.

“Itis[feassuringfhat@®wolNerydifferentidaysib
measurelthelfhassdfdBigBlackBoleldivelduch
similar[@nswers,"lHumphrey[Said.

Chandra'slimage(dffheléllipticallgalaxy[NGC[4697{M[60)Heveals[diffuse(hotldas[dotted With

many[pointikeSources.ThelpointikeSources@reldueoBlackholes@ndMeutronsStarslin NGC[649sMowdneldf[dnly[dBandfulldf[dalaxies
binary(star(Systems.Material[pulled Off@MormalsStaris(heated@nd@émitsX[tadiation@siFalls forlWhichfhelmass[dfldHupermassiveBlackBolelAas
toward(itsBlackholeldr(deutron(star([dompanion.Blackfholes(@ndfeutronistars@refhelénd beenheasuredWith Ewodifferentthethods.

statedfTheBrightestl@ndmostihassivelstars.[Chandra'sldetectiondf(Alumerousifeutron(stars
andBlackBolesih[this[@nddtherlellipticall[galaxies[showsfhatlheselgalaxiesldnceldontained
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manyeryBright, thassive[Stars, ihharkeddontrastfofhe[presentPopulation Bf Tow [Inass In[@ddition, [thisidew X Hay [fechniqueldonfirmsthat
faint[StarshatMowdominate[€llipticallgalaxies.[{ImageCredit:[NASA,[CXC,[DVa,[C.Sarazinlét theldupermassivelBlackHole[hNGC[4649[s[dneldf
al.) thedargestihfhebcalllniverseWith@[hass@bout

3.4@illiondmesthatldflthedun,@boutd,000&mes
biggerlthanfhelBlackBoledttheldenterldflduridalaxy.

Theldew[fechniquelfbkes[@dvantageldffhelgravitationallihfluencefheBlackBoleRasldnfhelBotldas@earfheldenterldfltheldalaxy.[As[das[Slowly
settlesfbwardstheBlackBole,t[gets[dompressed(@dndBeated.

Thisldauses[@[geakihfhefemperatureldfltheldasiMery[dearlfheldenterldffheldalaxy.ThelthorelthassivefheBlack[Bole, fheBiggerthefemperature
peakldetected@y[Chandra.

Thisldffectias(gredictedByEwoldfftheldolduthors[@Habrizio BrighentiffomIheDniversity [df[Bologna, taly,@ndWilliam Mathewsfrom[the
University[df(California,[Santal@ruz3@Imostd0Mears@go, Butfhislisfhe frstEimelit[HasBeenldeen@nddsed.

“Itasonderfuldbfinally Seeldonvincing@videnceldflthel&ffectsldffheHugeBlackBolefhatWel@xpected,”BrighentilSaid. (\Weerelthrilled Ehat
our[dew[fechniquelorkedGustd@sWell[dsthethorelfiraditional@pproachfbrideighingfheBlackBole.”

TheBlackBole[hMNGC[A6490s[h[d[dtateWherelitldoes[Aot@ppearibBeldapidlypullingihthaterialfbward[its[@ventBorizon,dor[denerating[dopious
amounts[dfflight[@s[it[grows.So, fheldresencel@ndthassldfltheldentralBlackBoleHasibBelstudiedthorelihdirectly By fracking[its(éffects[dn[dtars
and[das[durroundinglit.[MhisfechniquelitWell[QuitedfbBlackBolesihfhis[dondition.

“MonsterBlackBoles[duchdsthisldneldowerldpectaculardight[Shows[ih[fheldistant,[darlydniverse, Butlotihfhedbcallniverse,"MumphreySaid.
“So,Weldan'taitdb@pplydur@ewhethodibldther@earby[dalaxiesBarboring[duchlihconspicuousBlackHoles.”

Forlthorelihformation:

http://today.uci.edu/news/release detail.asp?key=1796

http://chandra.harvard.edu/press/08 releases/press 071608.html
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