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Constrain cosmology using Large’ redshift surveys
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POWER SPECTRUM, CORRELATION FUNCTION, AND TESTS FOR LUMINOSITY BIAS
IN THE CfA REDSHIFT SURVEY!?
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FiG. 5—PS for volume-limited samples of CfA2 with depth 101 h~*' Mpc
(CfA101; circles) and 130 h~! Mpc (CfA130; triangles). We also plot the PS for
a magnitude-limited sample with depth 101 A~ Mpc (CfA101m; solid line for
¢,, dashed line for ¢,). The slope of the PSis n &~ —2.1 for A <25 h™! Mpc
andn ~ —1.1for 30 < 1 < 120h~* Mpc.
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Fi1G. 8—PS of the CfA101 sample. We separately plot the PS of CfA2
North (open triangles) and CfA2 South (open squares) along with the full
CfA 101 sample ( filled circles). The southern sample has slightly less power on
large scales and a slightly shallower PS, but the PS for the two regions are
consistent within the finite sample errors.
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MEASURING THE GALAXY POWER SPECTRUM WITH MULTIRESOLUTION DECOMPOSITION. II.
DIAGONAL AND OFF-DIAGONAL POWER SPECTRA OF THE LAS CAMPANAS REDSHIFT
SURVEY GALAXIES
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FiG. 9—Best fit (solid line) of the LCRS diagonal DWT power spec-
Fig. 8—DWT power spectrum measured in the flux-limited LCRS samples. The scatter symbols represent the DWT power spectrum measured in the six trum for models SCDM (rop), tCDM (middle), and ACDM (borrom) with
slices, as indicated on the legend. The solid line shows the mean power averaged over these six slices. The dashed and dot-dashed lines are for the DWT power parameters listed in Table. 1. The observed values ( filled square) have been
spectra calculated from the three north and south slices enclosed in one bex, respectively. corrected for the slicelike geometry effect using the mock samples. The

error bars are given by 1 ¢ variance obtained from the observed six slices.
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SPATIAL CORRELATION FUNCTION AND PAIRWISE VELOCITY DISPERSION OF GALAXIES: COLD
DARK MATTER MODELS VERSUS THE
LAS CAMPANAS SURVEY

Y. P. JINnG,*'2 H. J. Mo.,? AND GG. BORNER?
Received 1997 July 11 ; accepted 1997 September 19
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Linking galaxies with dark matter halos with HOD models

2dFGRS (Pc acock er al. 2000)

Halo Occupation
Distribution (HOD)

P(N|MD)

CDM simulartion (Virgo consortinum)

The Halo Occupation Number method specifies P (/N |AT),
the probability that a halo of mass A7 contains /\V galaxies.
HONs can address galaxy clustering by linking £..(7) to &,1.(7)
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Linking galaxies with dark matter halos with CLF models

o CLF (CSMF) (use both the galaxy luminosity/stellar mass function and
clustering to constrain the galaxy distribution in dark matter halos)
* Yang et al. 2003; van den Bosch et al. 2003; 2007; Cooray 2006; Yang et al. 2012...

O [ I ] T I I ] T T I | T T I B
% , N Galaxies of different

o2 5 A luminosities are linked to

E - X dark matter halog!

= a4 |- —

asal o |

)

2 — ]

—  Yang et al. 2003. -

R B | |

8 10 12 14
log|L] (h—= L)



@y Y AX ALK

HANGHAI JIAO TONG UNIVERSITY ‘ ﬁ o™

Linking galaxies with dark matter halos with CLF models

The luminosity function:

P(L) = f(;x’ (LA )Yy (AN ))ydANT
The average luminosity in a halo of mass N\ 7 :
(LY(NM ) = f(?o P(L|NAN )Y L AL
The average number of galaxies in a halo of mass NAf with I. = I :

Npr (L > La) = [p. ®(L|M)dadL

Clustering properties of galaxies as function of luminosity:

égg (rlL) — b2(L) é(lnu('r)
b(L) = w5 Jo~ ®(L|M) b(M) nn(M) AM

The conditional LF is the ideal statistical ‘tool’ to link
the distributions of dark matter haloes and galaxies.

Yang et al. 2003, van den Bosch et al. 2003
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Dark Matter
(26.8%)

Dark Energy
(68.3%)

Galaxy Distribution Dark Matter

Cosmology Distribution

* HOD: halo occupation distribution models
 CLF/CSMF: conditional luminosity (stellar mass) functions
* SHAM: subhalo abundance matching methods
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Many applications: stellar-halo mass relations

R EL B LINL I L L L LB L LB ”'5-_"""'""""""""""":;_
mRE - 1 nof g 1
= -2 — ; ]
2 {5 ost —:
= N -
. ; Yang+2012 1 % ]
= -20 i 4 2 oo J
- : g I ]
: —4 N _ T : /“/‘ :
:5" - - 950 .-"‘ . ) OUr MOME! m—
SDSS DR7 =, Panter 2007 Nn=paamet mode i (8 porometery o
. —— —— VY & ong et al. ———
~-18 Zehavi+2011 ~  ap - - ool S oo roton et 312006 SAM ————- b
o ~ NS omervullg et ol. 2008 SAM — — — ]
= 2 ~ Ll 2 O O 9 - : Mondelboungt %l?t28862eg§si?\g X ]
- A B B _g L ©° SDSS DR7 A
) . - . - . . .
pee o e 0E - o0/
< ~ 0.4 :_ | ! | | —E
: - —
@ 0.2 g
[ o -
a0 -0.2 | §:
I C -
0.4 ' I L1 11 I L1 1 1 I L1 11 I L1110

=2

8 9 10 11 12
log [M, / h—3Mg]



A - T
R AAE
- /L‘/éA ~~ /ﬂ-
SHANGHALI JIAO TONG UNIVERSITY ‘ ‘f‘}" -

Many applications: growth of galaxies
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Many applications: SFH map of galaxies
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Yang et al. 2013; see also: Moster et al. 2013; Behroozi et al. 2013



By .~

Why should we introduce the incomplete CSMFE?

Guo et al., 2018, arXiv: 1804.01993
Guo et al., 2018, arXiv: 1810.05318



Motivation: From Simple To Complex Survey Target Selections
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The ELG as cosmological tracers of high-redshift galaxy surveys
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How to make use of such selected galaxies?

All about Dark Energy?

— 1 still want to link these ga[axies with halos
to constrain gafaxy formation processes.




Key Questions

Sample completeness quantify target selection effects

Stellar-Halo Mass Relation .
estimate the halo mass

Fraction of Star-forming galaxies

estimate the abundance
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Sample Completeness from the SAM
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Using Galaxy clusteringto constrain the models

MCMC with parameters (@1, My, o)
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Can we estimate the completeness from the data itself?



Conditional Stellar Mass Function

Observables
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Incomplete Conc
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Application to BOSS massive galaxy sample
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Recovering the intrinsic stellar mass function
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Model prediction: the stellar-halo mass relation
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DEC (degree)

DEC (degree)

eBOSS ELG final data
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Sample Completeness from the SAM
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Fitting the Observables
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Model Constraints
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a Stellar Mass Completeness Model Constraints
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e Stellar-Halo Mass Relation
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Intrinsic Stellar Mass Functions

Model Predictions
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e Halo Occupation Distribution Model Predictions
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Sample Satellite Fraction Model Predictions
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Application: BOSS Galaxy Group Catalog
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