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SXDS GOODS-North
(z<3.5: type-1 blue, type-2 red) (z<3: green symbols)
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SXDS sample GOODS-North
(z>3.5 only, blue type-1, red type-2) (z>3.5 large, z=3.0-3.5 small)
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(z>3.5 red, Stern+) (z>3.5 red, Steffen+ 04)
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Spectroscopic identification summary
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Redshift
However, there are large number of optical counterparts beyond
optical spectroscopy limit (i~24).



Photometric redshift estimation for optically-faint obj.

Using GALEX NUV/FUV , Suprime u- to z-bands, WFCAM J,H,K-
bands, and Spitzer IRAC 4 bands. In total 14 bands.

SDS0_0045:5XDF_0829:3:0.874000
hybrid_07_00_0_0_1 zp=0.91 chi2= 6.8

10" 2x10*  sx10* 10°
Wavelength (&)




Photometric redshift summary

Redshift

Optically-faint objects are expected to be narrow-line obscured AGNs
at z=1-3



Redshift distribution of the SXDS X-ray AGNs

1~ Broad-line

+Narrow-line

Black histograms show redshifts of
spectroscopically identified
hard X-ray sample.

Red histogram shows all AGNs
including only with photometric
redshifts.

Photometric redshift estimation
Indicates there are large
number of missing z=1-3
narrow-line obscured AGNs
with faint optical magnitude.
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Stellar mass of host galaxies of obscured AGNs in SXDS

z(spec) sample z(phot) sample

-MBH-Mbulge relation with

Stellar mass of the host galaxies are roughly constant in the large
luminosity and redshift range.

High-luminosity AGNs are consistent MBH-M(bulge)

Low-luminosity AGNs have different Eddington ratio (or large
M(galaxy), small MBH ) ?



Stellar mass of host galaxies (other samples)
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Stellar mass of the host galaxies are roughly constant in the large
luminosity span and redshift range.



Locating AGNs among field galaxies

K-selected 2<z<4 galaxies from MOIRCS Deep Surve

K>23
Chandra detected

Chandra Hard-band detected U

K-selected K<23  ° . 009 in press

1e+08 1e+09 1e+10 Te+11 Te+12

Stellar Mass (Msun, Salpeter IMF)
At 2<z<4,1/3 of the high stellar mass galaxies are detected in deep

Chandra image (estimated hard X-ray luminosity L(2-
10keV)=10"M42-10"5erg/s, i.e. Seyferts and QSOs).
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Introduction: Importance of AGNs between z=1-3

Number density of X-ray AGNs Stellar mass density in galaxies

Log Lx = 41.5-43
B lLeg Lx = 43-44.5
A Log Lx = 44.5-48

Ueda et al. 2003 Marchesini et al. 2008
At z=1-3

Number density of AGNs ~10 times larger than in the local universe.
Number density of galaxies ~10 times smaller than in the local universe.

Naive argument: !! AGN should be 100 times more common among
galaxies in the redshift range !!
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