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Galaxy-halo Connection

* 5/6 dark matter

» galaxies form, evolve and merge

* spatial distribution (galaxies and dark matter halos)
 understand the physics of galaxy formation; infer

cosmological parameters; probe the properties and

distribution of dark matter

Approaches to modeling the galaxy-halo connection

o A—— s " * subhalo abundance matching (SHAM)
Hydrodynamical Semianalytic Eapuict St Halo
simulations models e ADMnCANEY occupation
modeling modeling models

* halo occupation distribution (HOD)

Simulate halos Evolution of density Evolution of density Density peaks (halos Collapsed objects

and gas; star peaks plus recipes peaks plus and subhalos) plus (halos) plus model
formation and forgas cooling, star parameterized star assumptions about for distribution of
feedback recipes formation, feed back formation rates galaxy-(sub)halo galaxy number
connection given host halo
properties

* luminous red galaxies (LRGs), emission line galaxies

Wechsler et al. (2018)
(ELGs), quasars (gso) 116



Quasars (galaxy) -halo Connection
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 SDSS DR7 + (Hennawi et al. 2006) extra observation

redshift: 0.4 - 0.25
Richardson et al. (2012)
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Motivation

Argument: 2pcf at small scale is still hard to measure accurately due to the technically fiber

collision problem and low number density of quasars in specotrscopic surveys.

combine the spectroscopic and photometric surveys to avoid fiber collision problem and get

more and deeper galaxies in photometric surveys to cross it with quasars.

Xu et al (2022 pAc 1) make this as a pipeline, confirm the completeness of photometric catalogue

and use deeper and fainter galaxies. (wang et al. 2011)
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Motivation

Photometric objects Around Cosmic Webs (PAC)

Xu et al. (2022)

general idea: For a spectroscopic source 1 at redshift zg ;, only those objects in the photometric
sample around zg ; are correlated to source 1 and share a similar redshift.

method
1. spectroscopic sample (pop1,
Zs) No photo-z!!!

2. photometric sample (pop2)

3. Assume all pop2 at z;

4.SED (pop1 and pop2)

5.pop1 x pop2 (ACCF, ni,w,)

6. properties and distributions
of pop2

_ 2
naw, (1 0) = Tjwn,weight(e)
y 5/16



Motivation

Photometric objects Around Cosmic Webs (PAC)

some nice results with PAC
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* DRI16 quasars in SDSS-IV/eBOSS
* DR9 in DESI Legacy Imaging Surveys

To study quasar clustering at redshift 0.8-1.0 with PAC under the framework of SHAM

7/16



Confirmation of completeness of photometric objects

24 r
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The complete stellar mass are 101°8 M., at redshift 0.8 — 1.0 according to the DESI Image survey z band
galaxy depth of 22.34 mag.

QGui et al. to be submitted 8/16
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Methodology

Simulation

CosmicGrowth: N-body simulations (P3M) (Jing 2019)

ACDM with cosmological parameters: (2,,, = 0.268, 2, = 0.732, h = 0.71, ng = 0.968, o3 = 0.83

30723 dark matter particles in a 600 h~*Mpc

Groups (friends-of-friends algorithm Davis et al. 1985); subhalo (HBT+ Han et al. 2012, 2018)

Snapshot 76 at redshift around 0.92 (our simulation data)

10/16



Methodology

Populate halos (subhalos) with galaxies, quasars in simulation

For galaxies: 5 — 2k {My, e, Bk, 0} Wang et al. 2010
g ’ {Ejﬂtuerﬂ} ‘I—I—{_ﬂrfm:,_:f'M“] A

For quasars: same [ and o, for gaussian distribution of logarithmic halo mass
log10(M;,/h~! My,,,,) for central quasars and candidate satellite quasars

N{:uu{l (EHLEJ x 13
Neand {HHL{:‘} x B+ N[ﬂﬂ[l]

f'—l T {F':lntlsﬁil}

For incomplete stellar mass bin:  four different constant k

{kl ) kﬂ? JE;:‘.H- kd}
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Methodology

Markov Chain Monte Carlo (MCMC)

three sets of parameters: {Mo, ., 8, k,0}  {p,0q, fq}  {ki, ko, ks, ka}

i PAC (. | — AAM(p. })2
xz_zz{[«% (re) — AP (re))

We define y? of n,wp (rp) and wp (rp) — al(ry)

I ) ek 1)

a?(rj)

use emcee (Foreman-Mackey et al. 2013) to perform MCMC
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Results
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Results
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DESI Iron/DR1 Main Survey Redshifts

6.4M BGS

9 500000 -
o
=
U - T T T T
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200000
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2
r
=
D - T T T T
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1.4M QSO
c 20000 -
54
=
3.0 3.5

0.0 . . .
redshift

https://desi.lbl.gov/trac/wiki/Pipeline/Releases/Iron

* a better parameter constrain

* do quasar mock for DESI.
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Thank you!

SHANGHALI JIAO TONG UNIVERSITY
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