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Observed properties of z~ 6 QSO hosts

Wang et al. 2008, 2010, 2013
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Observed properties of z~ 6 QSO hosts

Wang et al. 2008, 2010, 2013
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Co-evolution of the first BH and galaxies: footprints
in the M, - M, relation at early times ?

in AGN-selected samples M,,,/M,,, .. evolves to larger values at higher z
Walter et al. 2004; Peng et al. 2006; McLure et al. 2006; Riechers et al. 2008; Merloni et al. 2010; Wang et al. 2012
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Clues from the chemical properties of the
host galaxies

high-z QSOs host galaxies are chemically mature systems:

super solar metallicities in BLR/NLRs and M,,~ 108 M,

BLRs Nagao+2006, Juarez+2009
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[M,/M,] and [M,/M,]

stars produce heavy elements and dust
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metallicity dependent metal and dust yields from SN and AGB stars

relative importance of SN and AGB stars depends on IMF and SFR
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GAlaxyMErgerTree&Evolution

Salvadori, RS, Ferrara (2007)

with BH evolution/feedback and dust formation/processing in the ISM
Valiante, RS, Salvadori & Bianchi (2011, 2012)

- 50 merger histories of a10'3 M_,, halo @ z=6.4 > SDSS J1148

« star formation in quiescent and/or merger-driven bursts

* BH growth via gas accretion and mergers

* BH feedback

» chemical enrichment (metals and dust) on the stellar characteristic timescales

 dust cycling in the ISM: grain destruction by interstellar shocks and grain
growth in molecular clouds
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first scenarios: B1 & Q1 models
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increase SF efficiency: B3 & Q2 models
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Top-heavy IMF: models B1th & Q1th
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Mgy (M)

Mgy (M)

4 possible scenarios

chemical properties of the host galaxy point to 4 alternative scenarios:
different SF efficiencies - different final SFRs and stellar masses
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down-turn of the SFR at z < 8 is caused
by BH feedback
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reconstructing the SED of J1148
with RT models

J114i+5251
B

Herschel maps of J1148 @ 24, 199, 169, 259 um (Leipski+13)

1. model for the intrinsic AGN+dusty torus emission - Stalevski+12
2. intrinsic stellar SED - output of GAMETE + PEGASE
3. the distribution of dust in the host galaxy > GAMETE

4. Monte Carlo radiative transfer code TRADING (Bianchi 2008)

RS, Bianchi, Valiante, Risaliti & Salvadori (2013)



the central source: adopted geometry and SED

" Laig = [34-40]% Ly,
%0 Tyust ~ 900 K

accretion disk

ioic emission of the
BH+accretion disk
(Marconi+2004)

Lgy =5.5x1013 L,

Lopt = [37-43]% Ly
flat spectrum

black lines: our model

blue lines: Stalevski+12 template - 2phase clumpy disk with moderate opt depth tau(9.7pum) =0.1
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the dust distribution in the host galaxy: RT geometry




the dust distribution in the host galaxy: RT geometry




the dust distribution in the host galaxy: RT geometry
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J1148 @ 40 um

AGN as the only heating source AGN and stars

RS, Bianchi, Valiante, Risaliti & Salvadori 2013



RT models of J1148 SED
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—4—possible— 1 scenario

chemical properties of the host galaxy + the SED in the FIR
are fitted by model B3: model with SF efficiency enhanced
by mergers (or cold flows)
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where are the missing stars?

the stars are distributed on scales > 2.5 kpc (scale of the CO line emission) ?
Mstar,83 = M(< 20 kpC)
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Summary

- Chemical properties of the host galaxies of high-z QSOs probe the integrated
star formation history

- The observed dust mass require a factor 3 — 10 more stars than allowed by
dynamical mass constraints or a top-heavy IMF

- SED modeling shows that to power the observed FIR emission

efficient merger-driven star formation is required - a factor 10 more stars than
allowed by dynamical mass constraints

J1148 properties suggest that black hole growth and star formation in the
first quasars occur hand-in-hand
with star formation preceding black hole growth



