- MHENRREEER
bl .m;m(fﬁmﬁk i

afEE: BB, BEA. WER. BE. KM, N il
%iﬂﬁrﬁ %ME EALHER HSIn. B1e. EF=. B2, FThEE.

EﬁE ::%:?\IS\\ |_.|J'l.r\ El\\\\ 7‘552

* tHE78@RTHg 2025/10/25



ACDM /MREEPEREE

SHEMWIDERZ; Moore 1999, Klypin 1999

xtans
o®
@ | e
®
] 1
® : T >.Sagitt§rius; dSph

R R
iLs i;|.;-i: N |

e "t e ' : '
@LMC ;
B e
@ Caring ® ; S

i) .SCl;ﬂptO?(‘ . ©

Y Fornax

Pawlowski/Bullock/Boylan-Kolchin

1/26

tHZ7R@BTR] 2025/10/25



ACDM /MREEPERAR

SHEM D EEZR; Moore 1999, Klypin 1999

1;;; /I\

7@']711‘@“6

XEZFHIRANREBIRANEE, FIEEREEAR
AR R ZE AR AR RN DR I A2 5 g Y] Y]
FEREEFTENFHFIEIEHITEXRELE, A
§E§%ﬁ€)§%ﬁ‘%\‘ﬂ%@ﬂ’ﬂ§“ 12—

II.IJ

I,
LtEAF 5T

Dark matter only (N-body)

ifs (Core or cusp); de Blok 1997
{3 (too—big—to—fail); Boylan-Kolchin 2011

= AR
Z \E Oman 2015

Zoom (details)

0

Large volume (statistics)

tHZ7R@BTR] 2025/10/25

Latte/FIRE

Via Lactea APOSTLE

Bolshoi

Vogelsberger 2020 Nature reviews

2/26




F 0 PO oA ok

Baryon
o EACDMITEFE=ZF T, FEHIFIIEFYIELEHI Dark matter .
SEN(,,. =M, IM,_)15.7% (Planck 2018),
Wenxiao Xu et al. 2020 68.5 %
1.0} _ | l[l(l;;lot T Dark energy
Filament z=0.00 //H
0.8} == Sheet 7
w— V01d
Ibo 6 L _
o4l 4 | . S ERRRRSSARITETENE, ATE) R
‘ ZEZR, HIFYREEFYFEAY10-10001F.
- (BNEEURIEERE)
0.0

M goerit [0 M ]

tHZ7R@BTR] 2025/10/25



M RTINS

) ) ) I ) ) ) ) I ) ) I ) ) -
Booll . 0.1
%O GC]|C]CtiC sub—groupgi | | I T T 111 | | I T T 111 | | I T T 111 | | I 1T | | I 1T 1T L

Andromeda sub—group B :

10*

Seq UMdjllg  UMqj
O O

A);III
Seglligy Cger

Will1 : 0.01 / E
CVenII..LeOV Cven | /

1000
\\
\ \

/

_|@ LeolV@® ng - B — Behroozi et al. (2010) N .
o St AllIaxi A'XSV‘S " - > - » = Reddick et al. 2012 ™ \’,
E Boo B 'UM&V D - I Moster et al. 2010 (AM) N, @& -
< X c/::-N "uLos3 = L -~ Moster et al. 2013 (AM) $ N\ .
E AVL mAl Guo et al. 2009 (AM) Lo\ \I”
Leolfﬁl S%u ‘e 0.001 == =« Wang & Jing 2009 (AM+CC) \_:
o L A“..AVII - - Zheng et al. 2007 (HOD) '3
: R : - Yang et al. 2012 (CLF) §:
o " g3 - Yang et al. 2009a (CL) N
N 4l7 : - « === Hansen et al. 2009 (CL) d
N205 - = == =« [in & Mohr 2004 (CL) -
_ T e T == == Behroozi et al. 2013
0 -5 —-10 —-15 —-20 0.0001 | N EET l BN REN | IR REN | AN REN | L1 11111
" 1010 1011 1012 1013 1014 1015

M, M,

McConnachie 2012 Behroozi 2013
AN 2 Fe: BEREEYIRES |

tHZ7R@BTR] 2025/10/25



e Dark Matter Deficient dwarf Galaxies (DMDGs)

¢ Hﬁ%}ﬁ}ﬁ%”

limli

s YR R=

BEERE 2 X 10°M,

NERE BXIAEH)
Jeans < 3.2 X IOSM@ (3.1 kpc)
TME <3.4 X 10°M_, (7.6 kpc)

Figure 1 | HST/Advanced Camera for Surveys (ACS) image of
NGC1052-DF2. NGC1052-DF2 was identified as a large (approximately 2’)
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Table 1. Fraction of satellite galaxies with fiyy < 0.5 in haloes with Msgg > 103 Mg.
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o LITTLE THINGS : a high-resolution, very-large-array(VLA) HI survey
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