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Dynamics d Gas Dsks:

SMBH in AGN (ITP Blad Holes Conference 2/2502)
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SBH masses are deriv edima two step process

1) Rewerberaion Mapping dlows the neasuwemat d he dzer o the BLR

through maioring o the light-trav & i ne dd ayed response d h e emss on
lines to cortinuum variaions (Bandord & McKee 1982, Reerson & Netzer

1998
2 M isdeied romthevirid theoremas rs? G wheres is mesuredf romthe

wi dth o the bo adIin es (gererdly Hy).
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RMisintringcdly unh ased wth respect to
th e SBH nass and h e d s ancetot e host
gaa xy.

RMtargets gas which sweryc losetothe BH
tereforeitisvery unlikd yto beirflu enced
by hestdlar gavtaiond paertid.

RMistheony nethod apdicald eto bright
AGNs (Syert 1s and (BGs)

Canorly be apdiedto Sy rt 1sand (BGs

Thek n enetc s d the BLRar e conpl ex and
theriskd ysenaticerosishmge(Krdik
2001, Reerson 2001)

The net hodis observ aiondlyirtens ve
requ ringfrequent AGN nonitori ng over
| ong peri ods

(Wandd, Reeson & Mk an 1999 Kasp @ d 2000

R, llightdays]
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1

Koratkar & Gaskdl (1991); Wandd,
Peterson & Mak an (199); Kasp € d.
(2000):

Inreerberaion magped gdaxe s Ry 5
cor daeslosdy wthth e AGN
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555 Constraints Locd Quiescent Galaxies
z~0

===-_

Locd AGNs(0<z<0.2)
Padovani et al. 1990

Ferrarese 2002a

Theirtegraed nass densityin Locd AGNsislowa thanth e val einer redfromthe

ener getics assod aed wth @Q8Ocourts: the bu k d th e mass connected wtht e aca dion o
highz B8Gs does nat lesd einlocd AGNs. Remmants d past ectivty nust be pesentina
lage nunbero f que scent gd axi es
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Seyert gd axiesseemto hab o ligier” SBHs, conparedtother bu ges than que
Locd que et gd axe s(eg Seye rt 1 gd axe s ( Wandd

Kor mendy & R chstone 1995 1999):
Magorrian g d. 1998):

0.15% o
M /Mbulge ~§€% M /Mbulge ~M/OO. 2%

Laor (1998) " Wandd (1999) McLure & Dunlop (2000)
BLR Size Ru Lo5 Rev.Map. RuLO7
Virial velocity v =0.87 FWHM(Hb) v =0.87 FWHM (Hb) v =155FWHM(Hb)
Bulge Magnitude V-band B-band I-band
Bulge/Disk decomp. (Simien & de VVaucouleurs) Bulge/disk decomp.
Distances H,=80 H,=75 H,=50
M/ My Q6% 0.03% 0. 25%
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MBI-( Nt)ulge'_O'Z%

inageemat wthhevauedeer mnedfar locd qu ecert gd axies ( Merritt & Ferraes e
20018 Merritt & Ferrarese (2001h astro ph/ 0107134)

Malkan, Gorjiam & Tam (1998

NGC 5548

Chdlenge Thestdlar cortinuum wll beseverdy dlued
by th e non-the r mal nud ear ens son: only one
rever ber aion magped gd axy hasa mesuremet o s

accuraeto30%a§NeIson & Wittle 1995
Gebhardt et al. 2000

Laura Ferrarese, Rutgers




SMBH in AGN (ITP Blad Holes Conference 2/2502)

Joseph 2001)

KPNO4m+ Gemn :
nmeasure s for dl reverberaion maped gd axe s
(Ferrarese Pogge Rteason Merritt Wandd &

Q1 gad ng progr amt o

A,

Ferrarese et al. 2001, 2002c

RM masses are na systemnaticdly
underesti rated dr. Rchstone & d.
1998 Faber 1999 Hb 1999), inspte
of the padentid weaknessesinrindc
tothe net hod (Krdik 2001)

Line ar f tstothe M -srdaionr
the AGN and qu excent gd axi es
sanplesgveconddert tsgves
wthdope 45

SBH massesin Narrow Lin e Seyke rt
Isage e wththosein't eguar ”
Seyet s

W shlig: moretolager redsi s, verysndl o verylage M

Isthe M- srdaionthefundar
leadtotheDrmaionof SBHS? Cudd M be contrdled by thetad
gravtéaion nass o the hogt gd axy?

Most sd -regu aing nodd sd SBHbrnationlink M tothetad
gravtaiond nmaso f the host gd axy or tothe nass d the dark
meter hd g raher thantothe nassofthebug e@ g Loeb & Ras o
1994, Hoeherlt, Nt arg an & Rees 1998 Slk & Rees 1998 Haehndt
& Kauffmann 2000 Adamms, G af & Rchstone 2000).

reletion d the processesthat
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v(circ)iv(max,circ)

Begeman 1987

rlrg

Srd Glaes drcda
veb dty o the cd ddisk
conporert: 150k ¢s
wth H a opicd radion
cu ves extend ng beyond
R,s(e g Begenan 1987,
Broals 1992...)

Hligicd Glae s ¢rcda
veb dty deriv edfrom
dynant d malding 20
obe ds(Konawtter @ d
2000

M /Mg, ~ 65 105
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1 Measuring SBHs massesin AGNsisi nportant to 1) constra n mald s o
ornetionand evd uionor dffererc bse sd active nuck i and2) beter
characerizeth e denogr aphyo f SBHs bathinth elocd v es eandat hgh
reassHt s

2 Redseetinaesd hebugevebaty dspersonsin 10 reser beration
mapped Sye rt 1 gd axe sshowth ér SBHs have nassescons sent wththose
foundinbcd que scent gd axe s

3 Rdimnaryresd sindcaetha narrowln e S ert 1s do nat ssemto
conta n undenmassv e SBHs conparedtoregu ar Sgyert 1s

4 Arew nonln ear rd d@ionisfound bet weenth e masses d SBHs andh etad
mass o the dark meter hdasinwhchthey havelk dybrmel Hd os
becomen ceasngyks sdfidert inrnin g SBHs asthg  nass decreases
I ndeed hab s< 102 M nmaght loosethar ali tytofor mSBHT he rd aion
m ght provid e agood fit tothe 5Ol unminsatyfunctionfor a QSOlifdi ne ~
taip
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