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e Goal: Investigate the redshift evolution of physical properties of

Dusty Star Forming Galaxies (DSFGs) responsible for the Cosmic
Infrared Background (CIB)

e Physical properties of interest:
o Dark matter halo mass
o IR Luminosity

> Star formation rate
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Dark matter collapses
into halos

— (Galaxies form and

evolve inside

K. Hall - KICC10 - Sept. 19, 2019 - pages.jh.edu



Dark matter halo mass is correlated with galaxy properties.
— e.g. Stellar mass, stellar growth rate

().l T 1 l]lllll T T Illllll T T lIIlII] T T ITIIII] T LN B B I

T L L L

L L L1l

L]
il

0.01

4 Reddick et al. 2012
I « == « Moster et al. 2010 (AM)
I/ ) -« = Moster et al. 2013 (AM)
Y Guo et al. 2009 (AM)

« == « Wang & Jing 2009 (AM+CC)
Zheng et al. 2007 (HOD)
Yang et al. 2012 (CLF)
Yang et al. 2009a (CL)
« === Hansen et al. 2009 (CL)
« === « Lin & Mohr 2004 (CL)

=== == Behroozi et al. 2013

O(X)Ol L 1 lllllll 1 1 lllllll 1 1 lllllll 1 1 lllllll L 11 11111

10 11 l012 lOl3 1014 10

M, [M,]

1 1111111

M, /M,

0.001

T llllllll \II llllll‘

1

15

10 10

K. Hall - KICC10 - Sept. 19, 2019 - pages.jh.edu/~khall33 Behroozi et al. 2013




K. Hall - KICC10 - Sept. 19, 2019 - pages.jh.edu/~khall33

0.1 T T T T T T T T T T T T T T T Ty

T
A 4

0.01 - E

a C - /— Behroozi et al. (2010) ]
= i e » == Reddick et al. 2012 1
> [ T - Moster et al. 2010 (AM) 1
= VI L Moster et al. 2013 (AM) s R

Guo et al. 2009 (AM)

0.001 . — Wung & .ling 2009 (AM+CC)
F Zheng et al. 2007 (HOD)

B Y ang et al. 2012 (CLF)

I Yang et al. 2009a (CL)

i « === Hansen et al. 2009 (CL) i‘
- « == =« Lin & Mohr 2004 (CL) b
= == Behroozi et al. 2013
O(X)()l L - lAlJil 1 1 lllllll 1 Sl llllll ' 1 llllltl 1 dehend b Al
10 10" 10" 10" 10" 10"

M, (M,

How exactly do
galaxies populate dark
matter halos?



e Linking the bulk of star formation in the
universe to the dark matter halo masses
of the host galaxies

Michael Hauser (-STScI),'the COBE/DIRBE Science Team, and NASA)
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e Halo Occupation Distribution Model

103

102

w,(r,) (h-Mpc)

10

I IIIIIIII I llllllll 1

M_<-21

] lllllll
1 llllll

]
1

I lllllll
1 Illllll

1

Volume-limited Sample

LA

= l,['llll

llIII | llllllll | llllllll 1

0.1 1
r, (h~'Mpc)

10

Zehavi et al. 2004

w,(r,) (h='Mpc)

K. Hall - KICC10 - Sept. 19, 2019 - pages.jh.edu/~khall33

103

102

10

1.5

Illlll

3

T Illllll

M_<-21

L 1 lllllll-

1 lJllllI

Ill-”-l llllll

TTTTYTTTT

= Jlllllllll—-l 1 11111




10 :. T

102 |

w,(r,) (h~'Mpc)

r, (h~'Mpc)

Zehavi et al. 2004

<N(M)> = <Ncen(|\/|)> + <Nsat(M)>
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Herschel Space Observatory SPIRE Maps

Herschel Stripe 82 Survey (HerS) |
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Herschel Space Observatory SPIRE Maps

SPIRE beam sizes at 250, 350, and 500 um are 18", 25", 36", respectively
— confusion limited

Nguyen et al. 2010
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Cross-correlate SPIRE Maps & Quasar Catalog
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A physically-motivated model: Dark matter

e Dark matter halo clustering is fixed
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A physically-motivated model: Dark matter

e Quasar HOD, bias from other studies
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A physically-motivated model: Dark matter

Relate IR emission to the most efficient halo mass at hosting DSFGs, M.
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Consistency with cosmic star formation rate density
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Most efficient halo mass at hosting DSFGs
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Mean halo mass hosting DSFGs
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One more reason this study is important...

Quantifying the Quantifying a bias in other
clustered infrared background stacking analyses

e SEDs of quasars in the far-infrared, then the clustered
background component needs to be understood/quantified

= Other very exciting work by me and my research group and
the ACT collaboration
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Summary: Clustering of star forming galaxies around quasars

e Halo masses of DSFGs as a function of z = Cosmic downsizing
1) Most efficient halo mass at hosting DSFGs decreases from z~3 to
z=0.5
2) Mean halo mass of DSFGs indicates galaxies in today’s most massive
halos formed their stars at higher z

3) consistentwithp . .

Psrr, psre

e Cross-correlations are extremely useful for =
studying quasars, their clustered "
environments, and clustering in general
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