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Comparing MeerKAT observations with mock data
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Analytic prediction for the regimes dominated by cold

flows and shock-heated medium in the plane of halo mass
and redshift
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Outflow cone
Outflow joins the Hubble flow. :

9"
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‘ =90
=l Bipolar

Outflow propagates, couples with
: diffuse CGM, and turnaround.

outflow

Outflow is launched by feedback
from galaxy.

Hubble flow dominates at —

large scales. i w0 ‘.
~ Disk plane -

_ R 0=0 -
Cooling-limited flow fuels gas
inward. A fraction of J is preserved.
Gas with large J preferentially
settles towards the disk.

formatio

J starts to limit the inflow.

J barrier is established to flatten the gas

geometry. Violent redistribution of J fuels
coplanar inflow and shapes the disk.

Ma 55, Chen [FRiFiE, et al. (include Du, 2026, SCIENCE CHINA Physics, Mechanics & Astronomy)



GALAXY EVOLUTION
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NFERIAERE - FE. BE5RKRE

SCHEMATIC FLOW - REBAMREE

FE RLLIREEH
,\/\ {R5E [ 8K j_gas
R
CGM: RBE5RIR %k | EHE j_gas
® SRHIBEFRA ® AMERBSRE o kiR, BE. HEEMNEHE

BMASEIRALR, EFESHERER | PERECGM Zixae%&ib%”ﬁ' A R BHEAZNILANES RESHHREIR
HMEBE, MRIRS SR EREDA, EENZERE,

Mo, Mao, White (1998) B2 EE (A2 FIERIR)



AMENTFEHFEERE:

NFEREERE - Fa. BE5RKE

ERZEE. W4 FAEAERENAMNE?

III. inner halo - outer tilted ring
non-linear torques, dissipation

Danovich et al. (2015) &34} AM loss i.yq — 0.04 & alignment

- SHEHFEMRRHFACGMEEPZHERNEE, BEIE
- SENNEYREETEERRER MR, BENANE ER
- SERTFEACGMEY, XERXFAHNE -—>

spin parameter

2=(J/M)/(VZR,V,)



REE-->ERMAER? T ==

e Extended galaxies § :®

NFERMIAERE - FA. BE5RKRE

Ma, Du* et al. (2024, A&A, 689, A293)
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- DEPIBEER (compact) . HBEFMEE (extended) ER
- BB (extended) BERE<INMBRERTEERENRELEEK

10.0
log (M+«/Mo)

M1: 10%°M, < M. < 10%5M, M2: 10%°M, <M. < 101°9M,  M3: 10°°M, <M. < 10°5M,  M4: 101%5M, < M. < 10'15M,

Compact galaxies
== Normal galaxies
- Extended galaxies

Ri2 (kpc)

7.5 10.0 125 00 25 50 75 100 125 00 25 50 7.5 10.0 125 0.0 25 5.0 7.5 10.0 125
time (Gyr)
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NFERMIAERE - FA. BE5RKRE

Ma, Du* et al. (2024, A&A, 689, A293)

Extended galaxy

Compact galaxy Normal galaxy

lustrisTNGDh, EZHE
(compact) . EiBE MR
(extended) ERELTH,

MENEERIERREERX
MIEEER <-- ERASERRS
R E

10 kpc -
|

Cold gas
Mcold gas = 2.09e+09M

Cold gas:..
Mcoid gas = 1\.212+09M®

Star
M. = 5.49e+08M,

Riz = 2.90kpg

Cold gas
Mcold gas = 7.08e+08M

M. =2.94e+09M, -

Mecoid gas = 4.11e+09M,

Mcoid gas = 2.09e+09M,

M. = 7.70e+08M,
R1/2 = 1.70kpc

Mcoid gas = 1.44e+09M,

Mcold gas = 2-~5he+09M ®

Mcowd gas =;,4'22e+09M ]

Mcolg gas =:4.85e+09M,

Mcola gas = 2.69e+09M

Mcold gas = 2.53e+09M

Mcoidgas £ 3-olze+097M © .
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BHNEE—KNXER j-M-size XRANKT

FA—RET: ANEXTEENZESH
DBA-YAN IER PR EFIANL: 158 + HEsess RRT: BN )

Z+(R)

j* = jdisk fdisk
j*, theory = 2 ¢ fdisks Vflat hR theory
hR,theory ©C j« theory / (fdisk Vflat)

BRAY: CEERESEOEE, AR
BHAHMEES, BHREKE REX, ERE 3R AR SR B .
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Fto

BZFaFR: ‘B> AE"BERMNENHERE, FENMEERANE—RRER,
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EEEBTINL - z = 0-2 B TNG50SERARK Chen B&EZE, Wang, Du et al. (in preparation) - TNG50 EREERES#HE/E
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ERZX/NNEN: AESMEE inside-out growth --> Type | [ T &

RRERY > FEBLSNBSETEINM > BRESHNMESE Chen F&#ISE, Du*, et al. (2026, ApJL, 1003, 2)

INSIDE-OUT GROWTH (COLD GAS ACCRETION & sSFR)
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ERZX/NNEN: AESMEE inside-out growth --> Type | [ T &

RRERY > FEBLSNBSETEINM > BRESHNMESE Chen F&#ISE, Du*, et al. (2026, ApJL, 1003, 2)
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Type I: y=(0.30 £ 0.04)x — (2.58 £ 0.44)
Type lll: y = (0.24 + 0.04)x — (1.94 + 0.41)
— All: y=(0.16 £ 0.03)x — (0.99 + 0.29)
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log (M /M) log (M« /M) log (M« /M) log (M« /Mo)

Mass-size: Type | and Type Il obey a mass—size relation

Rotation: Type Il: k: = 0.75;  Type lll: kKot = 0.63;  Type . Ko = 0.66

Merger diagnostics:

(i) Stellar halo fraction: Type ll: f,,, = 0.14 Type lll: f,40 = 0.26 Type [: f40 = 0.20
(ii) Ex-situ fraction: Type ll: fosiw = 0.05;  Type lll: oy = 0.19;  Type l: fosivy =0.08



ERANCERNL: ERRANEDP EE-LEELE + RRRARSE + SIhRESHkE

BEERSEERR - SAEF - EERF

REZRRRRRELAS SEEEARERE _ ] ~2800 galaxies from the MaNGA survey (Belfiore et al., 2017a)
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BEERSEERR - SAEF - EERF
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Pure-disk galaxies
Late phase: growth of disk driven by internal processes :
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