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Abstract

We will report statistical properties of AGNs obtained by a semi-analytic model of galaxy formation, “New Numerical Galaxy

Catalogue* (v2GC). SMBHs 1n the model grow by mergers of galaxies and disk instability. We have improved the modelling of the AGN
lifetime. We assume that the AGN lifetime 1s determined not only by the gas supply timescale from their host galaxies but also by the
timescale of the angular momentum loss mner 100pc scale, including accretion disks. Although other SA models have not considered the
timescale for accretion disks, this would be important for a part of AGNs since theoretically, the timescale becomes longer than that for their
host galaxies. We find that the timescale mner 100 pc 1s important for AGNs whose X-ray luminosities are less than 1043 erg/s because such
AGNs have a typically smaller mass ratio between the accreted gas mass and BH mass and the gas takes a longer time to lose 1ts angular
momentum. In this poster, we will show the AGN luminosity functions in hard X-ray (2-10keV) at 0.0 <z <5.0. We will also show the
fraction of AGNs which are triggered by mergers of their host galaxies and discuss whether we can observe AGNs after the merging
signatures of host galaxies completely disappear.

Properties of Galaxies
We show some of statistical properties of galaxies and SMBHSs.

Details appear in Shirakata+ in prep. (probably submitted in this year!)

Introduction
— Constraints on the accretion timescale (previous work)
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dn/dlogM[h3/Mpc3/dex]
= =

These are the same order supported by observational work
(e.g., Yo & Tremaine 02). BUT:-:
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— What are important physical mechanisms? Results
— Accretion timescale of SMBHs with MsH < 108 Msun? || We show AGN LFs in hard X-ray (2-10 keV) at 0 <z < 5.

Semi - Analytic Model of Galaxy Formation
We employ an updated version of an SA model
“New Numerical Galaxy Catalogue (v 2GC)" based on Makiya+10.
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Model A&B: Reproduce AGN LFs @ Lx (2- 10keV) > 1044 erg/s
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— Model C can explain the faint end of AGN LFsl! 1+
MOdQ' C > 60% of faint AGNs are induced by minor mergers ‘

Accretlon tlmescale

— Difficult to observe merger evidence:--
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Accretion timescale: We test three models of tacc.
Model A. tacc = 0.03(1 + 2)"Y5Gyr (tacc X tdyn,halo; KH00)
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