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VWhat drives AGN clustering’

Selection Effects
* Host galaxy properties
* [Incompleteness
e Survey volume

VS

AGN parameters?
« Obscuration
e Accretion rate
* Black hole mass




AGN clustering at z=0

SWIt/BAT AGN Spectroscopic Survey
0.01 <z<0.1
Ly > 10%2° erg/s

~ 1. Do AGN reside in special cosmic environments?
o BASS 0° ‘

+ 2MASS 15 2. Any dependence on obscuration?

BASS: Koss et al. 2017; www.bass-survey.com




Galaxy (AGN) - halo connection

Empirical
Halo Model

Galaxy distributions

Behroozi et al. 2013
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Subhalo Abundance Matching model

Halos (Galaxies
< >
< >
< >

nSubhalos<>Iv'subhalo) — ngal(>|\/|,,(>
2 M*(Msubhalos)




Forward modeling:

Viask out some galaxies:

Match stellar mass distributions

Central
galaxies

~opulating a halo catalog

Satellite
galaxies

Halotools: Hearin et al. 2016




z=0: AGN cluster like inactive galaxies
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Dependence on Obscuration

» Unified model” Unobscured!”
Type 1

Obscured/
Type 2 .

’/

 bvolutionary phase of

obscuration”
> %0-®-@
- obscured unobscured  early-type
gas-rich SMG/ULIRG quasar quasar galaxy

galaxy(s)




Dependence on Obscuration
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Obscured and Unobscured AGN cluster differently

71 ¢ obscured
' ¢ unobscured
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Obscured AGN—-> denser environments

Powell et al. 2018a; see also Krumpe et al. 2018




Host galaxy obscuration”
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JTaking out clear cases of mergers, galaxy interactions, and host galaxy
obscuration in obscured AGN did not change clustering difference




Obscured and Unobscured AGN cluster differently
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Assemply pias”

» Halo clustering also depends on halo formation epoch/concentration

« Old halos cluster more strongly then young halos
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« different host halo concentrations = different clustering

Bolshoi-Planck
Simulation
(Riebe et al. 2013)




Nt for assembly pias

* bvidence that SDSS Type 1 AGN have fewer close pairs
(Jiang et al. 2016, Villarroel & Korn 2014)

Jiang et al. 2016
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Assemply pias”

Minimum host halo

Obscured AGN 2 concentration

Maximum host halo

Unobscured AGN - ~oncentration




Assemply pias”
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Log M, [Moe hT]

Dependence on redshift / luminosity

| «——— X-ray AGN > <« Optical quasars—

Allevato+2011,2014, 2016
Mendez+2016

Krumpe+2012

Mountrichas+2016
* Eftekharzadeh+2015
+ Laurent+2017
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X-ray-luminous Quasars

Stripe 82X + XMM-XXL-north
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Log M, [Moe hT]

X-ray-luminous Quasars
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sSummary

* Local universe:
« X-ray AGN cluster like inactive galaxies when controlling for stellar mass

 Obscured AGN live in denser environments than unobscured AGN,
despite similar host galaxy properties

o 7~1-2:

* No evidence for luminosity-dependent clustering




