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Quenching of central galaxies
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Galaxy can be quenched when central 2
reaches critical value. (with large )

Galaxy can be quenched when it is
dynamically hot from inner to outer.
(with large o)



Background

Quenching of satellite galaxies
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Why? The dependence on ¢?
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Data

MaGNA DR17: o, (less contribution from rotational velocity), X,

According to group catalog:
central —> internal quenching (6231)
UCG(upper class galaxies) —> internal quenching (1678)
LCG (lower class galaxies) —> environmental quenching (979)

star-forming (SF): log sSSFR > — 11
green valley (GV): —12 < log sSFR < — 11
quenched (Q): log sSSFR < — 12



o V.S. 2,— 6; — M. relation

central & upper class:
QGs —> tight 6y — M. relation.
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o, v.s. X;— 2 — M. relation
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high-mass: o,

low-mass: 2,

9.5<logM«[My] < 10.0

01 v.s. 21— Quenched fraction f, map
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Quenching efficiency ¢,

1O_||||||||||||||||||||||||__||||||||||||||||||||||||_
- hot UCG 4 compact UCG -

- cold UCG T extended UCG ~

- hot LCG 4 compact LCG -

0.8 cold LCG T extended LCG -
0.6 + -

o _ L i
w - - . -
0.4F T ]
0.2f T : E
O'O-I I B - Ll ' |—_| - ]: Ll Ll Ll ;_|:

9.0 9.5 10.0 10.5 11.0 9.0 9.5 10.0 10.5 11.0

logM«[Mg]

guenching efficiency is almost independent of M*.
high or low o, : quenching efficiency is the same.
high 22, —> high quenching efficiency. facs o .co ~faeen

Definition of €Q = . Here each galaxy is weighted.
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Why 2., is important in the quenching of satellite galaxies?
(1) Progenitor bias?
(2) Growth of central region?

(3) Other reasons?



(1) Progenitor bias
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The evolved 2, — M. relation for star-forming galaxies.

The progenitor of today’s QGs are high-redshift SFGs.
High-redshift SFGs are more compact than today’s SFGs. —>
Today’s QGs are more compact than today’s SFGs.



(1) Progenitor bias
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(2) Growth of central region
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LCGs, there is 0.2 dex difference in 2, — M. relation between GV and QGs.
sSFR at GV ~ 1071y, it M. ~ 10'°M ., star-forming all happens at central 1kpc.
—> The timescale of GV is 27.8 Gyr Q



(3) Other reasons?

Luminosity-weighted stellar metallicity
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low 2: SF central —> SF LCG —> GV or QLCG, Z| ; increases a lot.

high 2.,: SF central —> SF LCG —> GV or QLCG, Z| , increases a little.

—>low-2; galaxies experience more strangulation.



(3) Other reasons?
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(3) Quenching timescale Q
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Summary

1. massive central : quenching correlates with 6; (AGN feedback); low-
mass satellite: quenching correlates with ;.

2. low X, : from SF central , SF satellite, GV satellite, Q satellite — Z;
increases (strangulation) ; high 2, — Z; almost the same.

3. high 2, —>low f,,; —> short quenching timescale —> high f, or €,
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