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DATA

e Data Resources

— BQS ( Bright Quasar Sample ) (Vestergaard&Peterson(06))
« JEEITIEEET, RIRIEHAUY (BI<16.1 mag)

- 86 &
— LBQS ( Large Bright Quasar Sample )

e 978 /1067 1 ( Broad line DAl 5E0 )(969 0:2<3)

— SDSS ( Sloan Digital Sky Survey ) color selected sample

* 1350A luminosity [& Vestergaard et al.(2004) &Y



LBQS sample

Table 1
Line Widths and Nuclear Luminosities of the LBQS Quasars

Name ‘- FWHM(HB) FWHMMgmn) FWHM(Crv) log[L;iaso loglL;2100 loglLisoco  loglL;sioo
(kms™ 1) (km s~ %) (kms™) ferg s~ N lerg s~ 1] lerg s~ 1) lerg s~ 1]
(1) (2) (3) (4) (5) (6) (7) (8) 9)
Q0000 + 0159  1.073 vos 4000

—450 B
400 ot ash 20,30 +0.28 :036 0.50
4000750 50007355 4298730 4269750z 4246750, 4211755,

+0.18 ~+0.25 +0.32 / +0.45
42'8]—&31 42'5"—().62 42.29 12.29 “'94—-:1.')-:

Q0001 — 0050  1.459
Q0002 — 0243  0.432  32004%

-300

41.99*0-14 4170019 41.47+0-2 41-12’1'1?.513

-0.20 —-0.34 —0.61

<1 e

Notes. FWHM measurements are based on Forster et al. (2001), and the luminosities are computed from the B; survey magnitudes
(Hewett et al. 2001, and references therein). For cases where the relative luminosity error exceeds 1.0, the negative error of the
logarithm of the luminosity cannot be computed and this error is instead assigned the value of the luminosity itself.

SDSS sample

Table 4
Line Widths and Nuclear Luminosities of the SDSS Color-selected Quasars

Name z p* FWHM(C 1v) loglL; 1350
(kms ) ferg s™*]
(D (2 (3) (4) (5)
JO01950.06 — 004040.9 432 0.90 4706+ 57 43.436*5,97
J003525.29 + 004002.8 475  0.99 215000 43.366* %%
J005922.65 + 000301.4 416  0.78 < L gt 4353600

—0.012

Notes. FWHM and luminosity measurements are adopted from Vestergaard
(2004a).
@ Selection probability (Fan et al. 2001a).




And also, Bolometric Luminosities & Eddington ratios

BLACK HOLE MASS ESTIMATES



Broad Line Z AL Y/= mass estimates
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AGN Spectrum
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Fi16. 2—Composite spectrum plotted as AF(A) vs. rest-frame wavelength
with the principal emission features identified. The flux scale is in arbitrary

units.
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Reverberation Mapping
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R-L scaling relation

— Continuum luminosity &
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Mass estimates : C, & Hg

— Cy & Hg IZX 3 % scaling mass relation

r A 2 0.53
" FWHM(C v) ||| AL;(1350 A)|
41" 3 p f ) = e - S
CIV log Mpu(C 1v) log{[IOOO = } [ 1}

+ (6.66 = 0.01).

10 ergs s—

: FWHM(HGB)]*[[ AL;(5100 A)]™
Mgy (H3) =
HB log Miu(H3) l°g{[1000 km s'] { ]

+ (6.91 = 0.02).

10" ergs s~




Mass estimates : Mg,

e SDSS DR3 @%—Qt‘yhb\%ﬁtj ( Vestergaard et al.( 2009 ) )
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Bolometric luminosity & Eddington ratio

— LBQS & SDSS
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Eddington ratio
distribution depending on
redshift
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Figure 2. Distributions of black hole mass, Mgy, (top panel) and Eddington
luminosity ratios, Lpo/LEgs, (bottom panel) as a function of redshift for the
LBQS, BQS, and SDSS color-selected samples. Symbols are as in Figure 1. The
dashed line in the top panel shows the SDSS flux density limit folded with the
line width cutoff of 1000 km s—! adopted for SDSS quasars. See the discussion
for details.



Bolometric Luminosity
distribution depending on
redshift

LBQS & BQS & high luminosity sample
(16 mag KL E&EDY)

LBQS [EAHEFE MHEHKELV Band
luminosity MSIELTLNST=8 )

Redshifll

Figure 1. Distributions of bolometric luminosities, Ly, as a function of redshift
for the LBQS (triangles), BQS (squares), and SDSS color-selected (filled circles)
samples. Typical measurement errors are shown in the lower portion of the
diagram. For the LBQS the Ly values are based on the survey B; magnitudes,
causing large errors due to the necessary extrapolation across the spectrum.



BLACK HOLE MASS FUNCTIONS



BH mass functions
depending on Mg,
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High mass end slope

* High mass end [ZDULVT
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Slope @ 7 < 3.5

* |LBQS:
. BQS: @ M, ~ 8.6 dex
— Error DEFIT—E

— ZDES(Tslope IZIFEAEEILDLITNIL, ELGED
WG E b ZiER T DDITIEREICH LGS

« {thEH>C (SDSS DR3)
— Vestergaard et al.( 2008 ) :



Slope @ 7 > 3.5

* SDSS color selected T—%4
@ M, 8.6
— Lower redshift T—2 &Y% flat 73 slope
- BEICBRLKIFEAEEDLLLGNEE

« fDEEX
— Vestergaard et al.( 2008 ) :
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Density HMi kY E/NSL @ 2 =4

e BQS z:0.025-0.5
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Density HMi kY E/NSL @ 2 =4
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MF depending on the
redshift
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SUMMARY



Summary

BHMF & previous studies (F[Z Vestergaard et
al.(2008 ) ) EDLLER M5,

(1)High mass end slope D— @ 2 < 3.5

@Z 4 A5 2= 2.5 [TEHKIRIEIE massive
BH D4 AL







CUMULATIVE MASS DENSITIES



Cumulative mass densities
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High mass end D KEX
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