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Outlines

Introduction

Resolution independent + environmental effects
T]Ode| (work at MPA: Xi Kang, Guinevere Kauffmann, Fu Jian. Luo et al. 2016)

Satellite galaxies quenching
Central galaxies quenching (Lwo s kang 2017)

Future work



| -Galaxies

N-body simulations + Phenomenal physical process
Guo+2011, 2013, Henriques+2015

Reproduce: SMF, T-F relation, 2pcf, color,
morphology distribution...

Faster and easier to test the roles of various
physical processes

But ...
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Ejected
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Resolution-independent
modael

m m
(M )C (Jiang &van den Bosch 2014)

Msup lOSS ratio m=-A

Tdyn
Vmax and Ruir evolve slowly, are fixed at intall time

Apply it for unresolved subhalo (type 2s)

Treat Type 2s Iin the same way as Type 1s. (their own
gas circle) — Increase the SN feedback in Type 2s






Recipe of RP Stripping of
cold gas

Pr.p(R) = PICM (R)UQ (Gunn & Gott 1972)

NGC4522
HlonR  «

Prsa(r) =21GE gise (1) X gas (T) : ’

45 40 35
llllllllllllll (J2000)

SPfrae = 9; P Prp < Prsm Kenney et al. 2004
T.pP’I".p ) Pr.p > PISM




Recipe of RP Stripping of
cold gas

P.,(R) = prom (R)v? (Gunn & Gott 1972)

Prsn (1) = 2nGE gisc (1) X gas(T)




Recipe of RP Stripping of
cold gas

P.,(R) = prom (R)v? (Gunn & Gott 1972)

|

mhot(R)
Ppar,hotgas (R) — AT R R2

Prsn (1) = 2nGE gisc (1) X gas(T)




Recipe of RP Stripping of
cold gas

P.,(R) = prom (R)v? (Gunn & Gott 1972)

|

mhot(R)
Ppar,hotgas (R) — AT R R2

Prsn (1) = 2nGE gisc (1) X gas(T)

l

star + cold gas

0, P., <P
S-Pfrac _ { p ISM

P, ,—Prsm
pp ’ P’I“.p Z PISM
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Recipe of RP Stripping of
cold gas

P.,(R) = prom (R)v? (Gunn & Gott 1972)

|

mhot(R)
Ppar,hotgas (R) — AT R R2

Prsn (1) = 2nGE gisc (1) X gas(T)

AN

star + cold gas| |cold gas

0, P., <P
S-Pfrac _ { p ISM

P, ,—Prsm
pp ’ P’I“.p Z PISM
T.p




Results

« Mass function

Keres et aol. 2003

Martin et al. 2010
Zwaoaon et al. 2005
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« Convergence check

log, oM, 2 9

AMF = |log;o MFys — log;o MFvs—n|.
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« Clustering on small scales

* Kang 2014: remove 30% Sats will improve the
clustering on small scales in Guo11.

 Kang 2014: need to increase the FB in sats (also
found in Henriques+13)

SDSS
= K12

- — — — This Paper
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e petter In low mass bins at small scales.
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~« Where is rps most effective?

sample: M. > 10° Mg Mhaio > 10 Mg
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~« Where is rps most effective?

sample: M. > 10° Mg Mhaio > 10 Mg
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- Where Is rps most effective?
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« Where is rps most effective?

MS~I

sample: M. > 109M@ Miato > 1013M@
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~« Where is rps most effective?

sample: M. > 10° Mg Mhaio > 10 Mg
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~« Where is rps most effective?

sample: M. > 10° Mg Mhaio > 10 Mg
Masp
fsp —
M, + Mcoldgas
fop > 0.1 ~ 50%
f8p>05 ™~ ]-O% log M, ,>13 AN
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~« Where is rps most effective?

sample: M. > 10° Mg Mhaio > 10 Mg

Masp
M* + Mcoldgas

fop > 0.1 ~ 50%
fop > 0.5 ~ 10%

fsp —

e ~ 50% galaxies in massive
clusters have experienced RPS of cold gas

e ~ 10% galaxies in massive
clusters have experienced strong RPS of cold gas



Nstripping/Niotal INCreased with halo mass

Nstrioping/Niotal decreased with stellar mass

halo

>13 log M,>9
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« Effect of RP stripping on the quenched fraction of
satellite galaxies

obs data SAM sample
MPA-JHU SDSS DR7

+
Yang et al.2007

M, > 10°° M, z < 0.04
M, > 10""My, z=0.04 ~ 0.06

M, >10"°Mg, z~0

SFR

Vi < 10_11y7“_1

Quenched galaxies:  sSFR=

fqis the fraction of quenched galaxies in a cluster.



fo VS stellar mass
data: a strong dependence of fq on stellar mass
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fo VS stellar mass
data: a strong dependence of fq on stellar mass
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fo VS stellar mass
data: a strong dependence of fq on stellar mass
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fqo VS stellar mass

quenched fraction

quenched fraction

O
o

data: a strong dependence of fq on stellar mass
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quenched fraction

quenched fraction

fo VS halo mass

data: a weak dependence of fq on halo mass
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fa VS projected distance to center at fixed halo mass
model: central density of hot gas in lower mass haloes is too high
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Summary

Resolution-independent SAM.

RP can eftectively remove cold gas from low mass satellite
galaxies in massive halo.

More than 50% of galaxies have experienced cold gas stripping
by RP, 10% of galaxies suffered strong RPS of cold gas in the
massive halos.

The model: influence of the halo mass on star formation history
IS primary and the influence of stellar mass is secondary. But
it Is opposite to the observation.

Over-prediction of red satellites is still not solved.

Luo et al. 2016



Henrigues+2015

e | -Galaxies (MCMC) + Planck first-year cosmology

* Solved problems: The overly early formation of
low-mass galaxies and the overly large fraction of
them that are passive at late times

* Matching the observed evolution of SFRs, colours
and stellar masses fromz = 3 downtoz =0
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Modifications in H15

delay the reincorporation —> low mass galaxies form
slowly.

lower the threshold for turning cold gas into stars —> keep
star forming in low mass galaxies.

eliminate ram-pressure stripping Iin halos less massive than
~ 10M4 Mo —> decrease gas loss In low mass satellites

increase the radio-mode feedback —> suppress central
galaxies growth
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« Morphology of central galaxies (B/Torf_dev~0.7)

—Tloo much late type galaxies are guenched
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w CSMF
—central galaxies

have lower stellar mass
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« SMHM relation
—central galaxies

growth insufficient
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Summary 2

H15 reproduced observed red fraction of central galaxies and
low mass satellites . But failed at logM -=[10,11] for satellites.

Too many late-type, too few early-type central galaxies. Too
many late-type galaxies quenched at logM -=[10,11] in H15

H15 has better SMF of satellites worse SMF of central galaxies
Lower sm of central galaxies at fixed halo mass.

Suggest to increase bugle growth: disk instability and minor
merger

Luo & Kang 2017



Future Work

* To improve SAMs

%« Increase bulge growth

« more reliable gas cycle: hot gas distribution; Fjected

. Gas

gas cooling; AGN feedback; SN feedback.... J [
re —incorporation SN Ejection

. . . Ho

. combine Hydro-simulations Gas
I gl [SN reheating

Cold



 Some work based on present SAMs

« Ultra Compact Dwarf: origin? stellar stripping”
gas” DM?

« Ultra Diffuse Galaxies: origin” quenching?
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v Proto-clusters

* observation: find overdensity using like Coherently Strong
intergalactic Lya Absorption systems (Cai+16)

e SAM: whether and how it will be virialized
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Total stellar mass within r,,,[M.]

Proto-clusters

e star formation in high

9/11 are SF galaxies at z~2.5 in 80-kpc

[ Number of member galaxies(M.>10 M.) |
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« Conformity on large scale structure
* ‘assembly bias’ or ‘pre-heating’ ?

* pre-heating source: feedbackkauffmann 2015)? gravitational
pancaking (Mo et al. 2005)? Or ..."”?

* test conformity on different LSS environments?
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To improve our understanding
of
galaxy formation
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To improve our understanding
of
galaxy formation
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