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Black/Holes/Much More(PrevalentithanOriginally[Thought
PostedBy Guy[PRirrolon(3/21/2006(5:21[PM
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DatalfromX[day[dbservatory[Qurveys[Show[fhatBlack
holes[@relhuchlthore@umerousl@dnd8volveddifferently
thanldesearchersiwouldBaveléxpected,dccordingfbl@
Penn[Stateld@stronomer.

"WelWanted[d[densus[dfldlIfheBlackBoles[@ndieManted
tolknowhatlfthey[drelike,"[Said Niel[Brandt, [Brofessorldf
astronomy@nd[dstrophysics.[MWeldlsoWantedXoltheasure
howBlack[BolesHavelgrownldverfheHistorydfthe
Universe."

Brandt@ndldtherldesearchers[Baveldone[ustthatBy
looking[@tld[patchdflskyihfheMorthern[Bemisphere
calledfhel@handra@eepHieldMorth,[dsing[NASA's
ChandralX[day[@bservatory@nd@[Similar[atchihfhe
SouthernBemisphereldalledfhe[Bxtended[Thandraeep
FieldBouth.[SBurveysldlso@reBeingldarried[@utih[dther
Radio@missionsfromThedenterGfthegalaxy, Showingfhe  PartsidfithelskylsingBothiThandraldndtheBuropean
brightEadioSourceSagittarius@A*RidingFheBlackBole@tFhe SpacelAgency'sXMMIXHay MultilMirror)[Mewton[Space
core[of[fheMilky(Way.Theoretically,[@BlackBolelis@ Telescope.
singularityihSpacetime,[@Mhathematicallyprecise(pointlihto

which(allthelhassBasBeen(squeezed.Thislsingularity(dan Thelfesearchersboked [@tX [MayEmissionsBecauseldreas

never(belSeen, However, Because(t(isSurroundedBy(a aroundBlackBoles@mitX Hays@sWell @sMisibleDight. The
spherlca_l Beglon[_[htomlhlchEII[ihfaIImg%attermlsappear_sﬁnd penetratingBature @fX HaysProvides @directWay b
fromQivhichmothing,Motlévendight,[éscapes.Imagel[Credit: identify Fhe BlackMoles. Msing (X Fays@Elso@nables

FarhadY f(Zadeh,Oni ity[Of[Calif iallBerkel . -

arhad-user-fade niversity alifornialBerkeley) astronomersb[PinpointfheBlackBoles[dtfheldentersldf
galaxiesithoutfheirlsignalBeingashed[dutBy fheNisibleMightldomingfrom[d[dalaxy's[Stars.ThelBlackBolesthey
studiedWerelfhosefhatlfeside@tfheldentersldfldalaxiesl@nd@rel@ctively@mittingX[days, fhereforefhey@reldalled [dctive
galactic[Duclei.

"WelfInd[Ective[duperthassivelBlackHoles@tfheldentersldf(thassiveldalaxies,"[SaidBrandt.[JOurldalaxydlsoHaslits[dwn
blackBoleldtits[dentertheasuring@.6illion[Solarlthasses.[@urBlackBolelis[Hot[Edctivefoday, ButiWelgresumelitWas
activelihfhelpast."

Theseldeep, [@xtragalacticiX[Hday[Surveysboked[@tldarefullydhosenlpatchesldflsky,fhat@rellargelyfreeldfldnythingfhat
mightlihterferelWith[@btainingfheX[day[data.[@handradboked@tfhe@handraDeep Hield Morth AN [ErealdflSkyiwo
thirdstheldizeldffthefullMoon[fbrfhefimel[Spanldfl23[daysldver@@Ewoyearlferiod. Mheldesearchersldetected[d@bout
600X [Hay[dources.[Afterl[domparingfheXdayiimagesithdpticalimagesldfléxactlyfheldameldliceldf[SkyfakenBy[the
Hubble[Spaceelescope,MearlydlIBO0[Point[Hourcesldorrespondedbldpticalldalaxies,[SuggestingfhatfheBlackBHoles
thatWere[SourcesbrifheX[May[SignatureWerelih[fheldenters[df[dalaxies.

"XMay[@stronomers(dreldoingBetterfhan@nyoneldlse@y@boutd[Factorldffen, ihldentifying[theseldctivelgalactic@uclei"
saidBrandt.OWith[thorefimeMeldould[doldvenBetter,[doing[@venldeeper."

WhatfhelfesearchersfbundWasfhatduperlthassiveBlackHoles[drethore[dumerousfhanelthight[Baveldxpected. They

alsofbundfhatBlackBoles[@volved[differentlyfhanl@stronomersl@xpected@riorfofhelChandraldork. [Bxtrapolatingftom

theB00MBlackBolesfbund@By[@handra,BrandtiSuggeststhatfhereld@rel@bout300illion[SuperlhassiveBlackBoleslihfhe
wholeldky.

Theléxistenceldf(dolthanyBlackBoles, [donfirmedfhatiWhatWasldncelfhoughtioBedrulydiffuseldosmicX [May
background[adiation, [@ctually[domesfrom[Point[Sources.

Infhe[1960s, [@stronomersldiscovered[quasars,Meryldistant,[BighlyIuminousBlack[Boles, ih[dalacticldenters.[Quasars,
initially[dalled[quasil3tellarlfadioldources, Wereldtudiedihtensely.[Researchers[doon[fealized[thatldnly [Someldfthese
objectserelfadiol@mitters[@dndfhatfheyfbrmed@arlyih[fheRistory[dfftheMniverse.

"While[quasars(dreldpectacular,fheyldredotlepresentativeldflflypicalldctiveldalactic[duclei,"[daid[Brandt.INow, [dsing
Chandral@and@therX[day[dbservatories, eldanfind[@nd[Studyfhelthoderateduminosity, ypical@dctivelgdalactic[ducleilih
theldistant,Bigh[edshiftMniverse."

Quasarsl@ndhoderateuminosity[@ctiveldalactic[duclei@lsoldvolved[differently.[Quasars@red[@henomenon[dfiyoung
galaxies,While(thoderateliminosity, [dctiveldalactic[Auclei[jeakedIaterih[dosmicEime.
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"Weloulddike[foKnow[fldctiveldalactic[ducleildhangeldverdosmicfime,"[Haid[Brandt.ODoBlackBolesfeed@ndgrow ih
thel[damelway[dverdheRistorydfftheMniverse?"

ResearcherslIboked[dtfheltkelative[dmountdfidowerldomingdutlih X [days[domparedbldtheriWavelengths@ndfbundhat
this[tatio[does[dotldhangeldverd3MillionYearsdffime.MheyIboked@tFheX day [dpectral@nd fbundhatfheseldlsoldid
notldhangelthroughime.

"Despitelfhel@normousldhangeslihfheldpaceldensity[dffBackBoles, fhelihdividuall@nginesfjowering@ctiveldalacticlduclei
areldemarkably[Stable,"[Brandt§aid.

BrandtBelievesthat[@handraldould[dbservefhe[@ChandraDeepBieldMorthFbrldIbngerlperioddffime@ndldbtainthore
sensitive,[deeperldata.ThisouldBringdbightdalaxiesfhat@reldurrently@bscured.IWould[dlsoldatherihoreX Hays
allowingBetterX[day[Spectrall@ndMariability[@nalyses.With [thoreldensitive[probing, fheldesearchersdreldlsoldetecting@n
increasing@umberdf(donlactiveldalaxiesdike[durl@dwn.

"ChandralBasorkedellfbriSixMears[dow,"[Said[Brandt.[(Therelis[dofeasonhyThandral@ndMewtonldannotidontinue
toldbservelfbrl@notherd0drthorejjears."

ForMore(Ihfo:
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