The X-ray Background = MF.?

“—

Gunther Hasinger, MPE Garching

CDFS. J. Bergeron, S. Borgani, R. Giacconi, R. Gilli, R. Gilmozzi,

K. Kellerman, L. Kewley, A. Koekemoer, I. Lehmann, V. Mainieril,

M. Nonino, C. Norman, M. Romaniello, P. Rosati, E. Schreier,

A. Streblyanskaya, G. Szokoly, P. Tozzi, J.X. Wang, W. Zheng, A. Zirm

[ ockman Hole.: X. Barcons, H. Béhringer, H. Brunner, A. Fabian, A.
Finoguenov, Y. Hashimoto, P. Henry, I. Lehmann, V. Mainieri, 1. Matute,
M. Schmidt, A. Streblyanskaya, G. Szokoly, M. Worsley

Overall Sample & Luminosity Function. T. Miyaji, M. Schmidt

22nd Texas Symposium, SLAC Stanford, December 14th, 2004



s
L
L ' an ‘
iy ¢ ‘ " e | FEE] SRR (RETTE ISR
o i et & — cnm“,z.a Moon I Magnetic field vector -]
STy @ 7.0 mg/cm? Mico |
L3 _-. - "'1 . . ¢ 4 'E'I 350 onoonnoo
» I 8 ~ Coum:r #2 og =
; I
i A % 250 |- mg/em? Mica ) =
® ‘ J . 5 = ° 4
R BR e ’ :
£ = " . s 150 0% °d°°ao . ’
b ‘ » A ; : PO ) eve o, i %0, 160900 Po
. * - ., 50 Lyeses®e®0eta® ga et Land L |
RbS A - * i e e et S )
= 4 % 0° 80° 120° 180°  240°  300°  360°
T

N

ok Caim - The background is th Echo of the Formation
“+ . .. of Supermassive Black Holes throughout the
Chandra.~ = - ° history of the Universe !



X-ray Background Spectrum
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The Deepest X-ray Surveys
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CDFS
Optical 1Ds
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Type 2 fraction

CDFS+HDFN
Ueda et al. 2003
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Lockman Hole
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Average rest-Tframe spectra show relativistic Fe-lines
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The type-1 AGN 0.5-2keV
X-ray luminosity function



Multi-Cone Surveys
Type-1 AGN In the 0.5-2 keV band

ROSAT Samples (Miyaji et al., 2000)

- ROSAT Bright Survey: (0)) (Schwope et al., 2000)

- RASS Selected North: (5) (Appenzeller et al., 1996)
- RASS NEP Survey: (9) (Gioia et al., 2003)

- RIXOS serendipitous: 2y (Mason et al., 2000)

- ROSAT Deep Surveys: (7) (e.g. Schmidt et al., 1998)
XMM Deep Survey (Mainieri et al., 2002)

- Lockman Hole: (8) (Lehmann et al., 2001 ++)
Chandra Deep Surveys

— CDF North/HDF-N: (21) (Barger et al., 2003)

— CDFS spec.+phot.: @) (Szokoly, Zheng et al. 2003)
Total: (65)

Yellow: unidentified



Multi-Cone Surveys

Survey Area

Hubble Diagram
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nomalized N(>S) §'°

Multi-cone logN-logS
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XLF  =p
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Log Number Density [h3 Mpc~2]

AGN Space DenS|ty d(z)
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Log Number Density [h3 Mpc-3]

Semianalytic Model Comparison
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Log [Number Density (Mpe™3)]
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Densities in soft and hard band
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Local BH mass vs. accreted BH mass
function

eAccreted Black Hole mass
function derived from X-ray
background can be compared
with the mass function of
dormant relic black holes in
local galaxies (Soltan 1982).

These two estimates can be
reconciled, If an energy
conversion efficiency of €=0.1
IS assumed.

Log Mgy dN/dMEH [MpC_S]

eSuch high efficiency
requires a spinning Kerr-BH!
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X-ray vs. optical QSOs
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Wide & Deep Chandra and XMM surveys

Extended Chandra HST/XMM-Newton
Deep Field South COSMOS Field

Observations are ongoing
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Summary

X-ray background practically resolved below 2 keV
At 2-10 keV about 50% resolved; still work to do

Type-2 QSOs found, type-2 fraction decreases
with Ly

Background AGN have strong relativistic Fe line
Luminosity-dependent density evolution
Seyferts peak much later than QSO

Anti-hierarchical evolution not predicted even by
most recent semi-analytic models

Role of accretion through mergers?



Galaxies NGC 2207 and IC 2163

o Binary Black
..~ Holesin Major
"% Mergers

Several more Binary
Heritage Black Holes claimed
INn the meantime.

BBH could be
present in a fraction
of normal quasars.

“Major accretion
mode for quasars?

‘ Komossa et al .
NGC 6240 2003




Co-evolution e
of Galaxy
and BH

Simulation by Tiziana de Matteo, i . . ) )
Volker Springel (MPA) & Lars 0.0 0.5 1.0 1.5 2.0 2.5
Hernquist (CfA) t {Gyr)




Thank you very much !
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