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USTCastronomershavemeasuredthe
sizesof~１０００quasaroutflows

Figure　A:thefractioncurveofBAL
variabilitiesandtheinferredrecombination
timescalesdistributionintheSDSS
sample．B:distributionsoftheproperties
ofthe BAL outflows at different
ionizingparameters．

UnderthesupportoftheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
WangTingGui(王挺贵)andProf．LiuGuiLin (刘桂琳)attheCASKeyLaboratoryforResearchin
GalaxiesandCosmology,DepartmentofAstronomy,UniversityofScienceand TechnologyofChina
(USTC),recentlyreportedtheirnovelmethodtomeasurethespatialscaleofquasaroutflows,whichhas
ledtothefirstdeterminationofthedistributionofionizedgaspropertiessurroundingtheactivesuperＧ
massiveblackholesthatresideingalaxycenters．TheirjournalpaperhasbeenpublishedinNature
Astronomy,andisaccessiblethroughthefollowinglink:https://doi．org/１０．１０３８/s４１５５０Ｇ０１８Ｇ０６６９Ｇ８

Activegalacticnucleioftendrivepowerfuloutflowsthatcarryasignificantamountofgasandenergy,
producingstrongeffectsonthesurroundingenvironment,andhavelongbeenconsideredapotentialkey
factorinregulatingthegrowthofsuperＧmassiveblackholesandthe
evolutionoftheirhostgalaxies．Duetothecomplexityofoutflows
andthelimitofcurrentfacilties,peoplehavelittleknowledgeofthe
physicalproperties of outflows and theirinfluences on galaxy
evolution．

HowdoesagalaxyandthesuperＧmassiveblackholeinitscenter
coＧevolveinthecosmichistory? Thisisoneofthekeyquestionsthat
astronomers have been struggling to tackle． Modern galaxy
formationandevolutionmodelspostulatethatanactiveblackhole
drivespowerfuloutflowinggasthatproducesstrongeffectonthe
surroundings,whichplaysakeyroleinregulatingthiscoＧevolution．
Thevalidationofthisscenariohingesonefficientmeasurementsofa
numberofkeyparametersoftheoutflow,oneof whichisthe
distanceoftheoutflowinggasfromthecentralblackhole(thesoＧ
called“outflowradius”)．

Nevertheless,measuringtheoutflowradiusturnsouttobehighly
challenging,especiallyforthe mostenergeticoutflowsthatoften
manifestthemselvesasbroadabsorptionlinesinaquasar􀆳sspectrum．
Duetovariouslimitations,conventionalapproacheshaveonlymade
itpossibletomeasuretheradiiofdozensofindividualoutflowsover
thepastcoupleofdecades．Fromthenewperspectiveofbridgingthe
variabilityoftheseabsorptionlinefeatureswiththeoutflowradii,
thisresearchgroupatUSTChassuccessfullydepictedthestatistical
distributionoftheoutflows􀆳physicalpropertiesthroughstudyingthe
variabilityoftheCIVbroadabsorptionlineinasampleofnearlya
thousandquasarsfromtheSloanDigitalSkySurveys．Asaresult,
theseoutflowsarefoundtobehaveatypicalradiusoftensof
parsecs,andtheirtypicalmassflowratesandenergeticsareinline
withtheexpectationthatoutflowsoftenexertastrong “feedback”
effectontheirhostgalaxies．Theseresultsposeastronganddirect
constraintongalaxyevolution models,and willhelpdeepenour
understandingoftheevolutionofallgalaxiesinthecosmichistory．


