AL B TR KRR iR
FEHFMARFTIREHE

BIR FX ez &AH
H3E BRR B¥EE e EXKE

CSSTEEHFHRULHZHIR
2021.10.29




U FHFERK
 RESS :

RZS[HEBIRSR ( CSST ) RIIREN AT
17500 K ES BRIGSTENTUX +FiD

U EXRIFEE : [BReEFEKE, BUEREYE. RIGs|1HEe, hiHFE

£, B

SR HIF

U CSSTFREZFERET : 8. $B5I0&ER | KRESHE , EREF

Afterglow Light
Pattern

375,000 yrs. /

Inflation &=

Quantum )
Fluctuations

Dark Energy
Accelerated Expansion E%#@]Dﬁ 4.9%
\ 1, 4.

Dark Ages Development of N3
Galaxies, Planets, etc. . S \
i T, / ﬂ .
v A o iy I e W < . - |

1st Stars
about 400 million yrs.

Big Bang Expansion
13.77 billion years



dF

02K 1% 2
el — W
\

O L R

IR B

5 |DEFRNAINHNES DT FERR (R, BS)
AN ES DFTEEMRSR (FFEE , PLUKE)
IR B EERNMUNES DHEERR (BAE , BS)
ERFAFTRINHUNES DIFTTENRR (75338 , FREK)
FHMNBEWHNESHFEERR (RER , fiX/28
FEHFXXKKIEIAUNES DT AERR (RS | BEE)
FEHFRKRGRESTEEHAR (NS, BS)
FHFEMYIERICNEMRTANR (B2KRKE , Higfr) -~

B
/\ T
J

3% iz
el — W 1_

J\ J\

—_— )

!

| |
B RS FHYAREL. 2. 3 FHFEH . NBRSE



BIES
» MDECaLsi&K2Hshear catalogFFEZIN

BRI : S|IBERRIAT

B F3REY

IBYRSNc-MXRNE

AZ(R) = Peen * AEnpw + (1= Peen) - AERHy + AZ2p

F4EBL et al., in preparation

F&¥) & 2Depletion Radiuspyill &

FEFWAR ( KELHN )
DEEFRERKARESARELR

(SERTERNEE)

—— log(My)=3.08%%0g(0.)+5.33.

Star-forming

Total

8.84<= log(M/M;) <9.34
4 9.34<= log(MM) <9.84
4 9.84<= log(M.M;) <1034
4 10.34<= log(M/M;) <10.84

EREXFEENYU -
VAGC sample of the
SDSS DR7., {IBEE:
O<01 <z<02 FRER

E | & 18- ogpame) <1134 2353t halo-based
T: el oo grnup finding algorithm
S

B s&%ﬂiﬁaﬁfﬂ& %
o log Mh =(3.08 = 0.05)
20 1 logos +(5.33 = 0.11). X
—% T ERSHE TSN
T Mh — os % FE(Mh o< ,3)

, , GETIIERYT.
1T 12 13
log(Mn/Mg)

WFY et al._in nrenaration

FRERMEAENER- Eﬁﬁﬁﬁﬁ*]ca

VelVyie

(SHREFANNEE)
107 1
Rir g Ta il
H il o ‘
i ] |
i | g 50}
.g 0t i pedeetoi]
3 =50
U W 10°
riMpc/h]

p(r) = pm X (B(NEmm + 1)
(@)
) = ‘] . (":) . (h N (L)iy)
= B L
1] :
Fong et al. , in preparation

https://qgax.sjtu.edu.cn/data/DESI.html

107

o o
Mw [Math]

225 - Al

200 W Red
w — DES-Y3:3x2pt
2175 Planck 2018
m '
g’ 150
c 125

S
§ e

Fors
050

o e T

18 All+Red oAl W 6DFGS A SDSS-BOSSeBOSS 4 WWDS
W= DESY3:3x2pt ¢ Red * 3 ¥ VIPERS & WiggleZ
16 Planck 2018 ® IMASS B GAMA
14
-1

L
e Tt -+ |
» .
0.6 ¥
0.4
01 02 03 0.4 06 07 08 09

05
mean photoz



tRiBfE. PR, EHA. PR

WUR - ZEREE N S Y
DECals shear catalogFf & & %]

weak lensing B 57 T4k

+ Xu et al. 2021 R0 2] k&2 i 2= F
concentration?E K i & Bt _L s &

~ 2 = 0.5 (Duffy08)
SO | z = 0.5 (Uchuu simu.)
~ <4 035 =2z<0.65
. S .
¢ ¥, R

z=0.5(K16)
- = 2= 0.5 (Zhao09)
z = 0.5 (Child18)

3-----
A PY

3
1012

1613 16]4 10‘15
M200m (M /h)

Wang et al. in prep

£, [aremin]

AZ(R)[Mo/pc?]

Yao et al. in prep
Cosmic shearFH2{ES(2pt)

—t 1-5 [vag 25 [ T3-S Tyl T, theory G
-"T‘!, '\l._: g £ 8 -.- lD?::r;-(t_HIJ
1 4| P 20 [T 3 |y P 55 |,
T *y Taa ] e T ol
P, 173 e (23 [e.3-3 ) ﬁ_r,_“__a‘.a :'_‘44_“5 ‘:“
[-‘?‘ —ay . a --.‘
E e 1-2 | “_LZ‘-Z ’_,+1- __I_L'_i 4 _’_H’::-‘S :
e r ~
t 13 22 | . 23 N 25 |,
[-:_ H "y, “— —y ‘ "
w @ |t 11 1-2 1-3 1-4 1.5 "
| ‘T g e e - '«H o e
S, + B 3 = .
0 A
e > e ow o w
G-G lensing + Stellar Dynamics
constrain halo mass profile
Stellar
10%4 —— DM
—— Twohalo
10%{ = e —— Total
‘ Total Yang
1014 Tﬁ
&
1094
10714
1072

10°1 100 10!
R[Mpc]

102

) éA [ércn;ini :



-

R : 315 BIERURNIAGT

EAE A emulatorm A %K%%

B BFEETFHSF LI TR Yemulator 8 15 4T Fodl) £ B 2,
F &KX (Qm-08) AL g
BEaAEMETX, HEFHEZLYFT 2EEFFHF R T R0

Halo Mass Function Kappa power spectra

10-3F
10~ 14F

1.4 T L)
I KiDS-450 Hildebrandt et al. (2016) y
= 107

Planck 2018
1215

10—15 =

[2(f + 1)1Ck(E)2m
=
9

10-5F

A 1020}

as

1 1 1 L 1 1
10t 1012 1013 107 10° 10?

0.8 Matter Power Spectra at z=0.0 L

e

—— Qm=0.32, 05=0.81,55=0.84
—— Qm=0.20, 05=0.65,55=0.50
—— Qm=0.28, 05 =0.52,55=0.50
—— Qn=0.36, 05 =0.45,55 =0.50
~== Qmn=0.25, 0g=0.86,55=0.77
== Op=0.33, 05=0.73,55=0.77
--- Qpn=0.40, 0= 0.65,55 =0.77
------ Qm=0.28, 05 =0.99,55=0.95
------ Qm=0.36, 0g=0.86,55 = 0.95
------ Qm=0.42, 0g=0.78,5 = 0.95

0.6

0.4

0.10 015 020 025 030 035 040 045 0.50
Q

m

10! 10°

KB



COIREGHE | BB ERETA

585 101EHR

3.0
250 Zolarcsec?]
1wl ] 2=0.22:6.7 x 10°
= £ ,0f 2=05:23x10
=
v N
N — ER-EXP2000 v 15¢
8 107 ER-EXP8000 N
= —— ER-EXP2000-LOWZ | T3 10f
—— QUAD-EXP2000 =
—— ER-CSST 05f
ER-JWST .
1072 . ! . . . 0.0 b . . . .
00 02 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

o EIXICSSTOER |, ITE 7585 | 05EE

G (KRR subhaloBSIRNIER ( He et

al. 2021 (submitted) ) .

O
\J
\.

- PRSI NERAFHIAERFE
RYEESZ 7 ZHEIIEIS | TR T &
SIRIEZGIRTS ( F2EIMN )

= o Osys:0.1681% |
D15 / E 10| Histat : 0.0134% g

% " a

= £

& / =
%g—‘ 1.0+ o =

Ir/
l‘ ||||||||||||
1.0 1.5 2
62 [arcsec] oM — 0P [%]
08
ol T

E - L

> x

@ 20 i A g

= * 3 ¥ =

x

E * % ’il :% 3

o 10 L =

q X,x-“ E

P
R T BT
4 ) AtP [days] AtM — AtD [%]
> tD

© FRISOPNTEDPERRNER Wil T SRR EMERIVKE | FR T EZEENES

2. HERDEFYIEENERSE ( Cao et al. 2021 (accepted) ) .



REE : 3BT
85| 701ER

© ETKIDEEFN B FIRNITERI 7T —AHFHNERERS | NEREAN ( Fimal

M)
) Samples in KiDS DR4 (Li et al. 2020)




REHR | BRI

Photometric data analysis with DES Y3

* BAO is measured using w and C, results are consistent with each other.

Dy /74=18.9210.51, 2.5% measurement of the BAO at z= 0.83.

* Most precise BAO measurement from photometric surveys.
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DES collaboration, 2017.04646
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New clustering statistics for photometric data

* 3D correlation akin to spec-z analysis is developed, can effectively summarize the auto and
cross correlations in conventional tomographic bin analysis.

* General photo-z distribution included in modeling.

Gaussian covariance is obtained, strong cross correlation due to photo-z mixing.

The BAO constraint is comparable to the w analysis, offer an alternative photometric
clustering analysis route.

150
15
5
104 3100
W s
=l
W 5 ~
‘ wn 90
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0 20 40 60 80 100 120 140 160 0
s,/ Mpch~! 0 50 100 150

s,/ Mpch-!
Credit: Chan et al, to appear
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CSST photometric sample properties

* To make forecast and maximize the scientific gain from the CSST photometric data, the CSST
photometric galaxy sample properties such as their bias parameters, redshift distribution, and

photo-z accuracy must be known.
®* COSMOS catalog ~1.4 sq deg, r band 20 depth up to 26.5.

* Most of the cosmological photometric analysis rely on red galaxies, while for z>1.2, the
samples contains only blue galaxies. To increase the scientific gain, the blue galaxies must be

better understood.

x10*
—e— All gal
8- —eo— Elliptical
17.5 —e— Elliptical + Lenticular
—e— Spiral
15.0 —e— Spiral + generalization
6 —e— Blue, BCO3
C
12.5 o
]
a
10.0
= 4-
@
7.5 =
©
5.0 2
R
04 o
0.0 | S — T T
149.55 149.84 150.12 150.40 150.68 0 1 2 3 4 5

RA
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Clustering of different types of galaxies

The correlation function and hence the bias of different galaxy types are measured.

Elliptical and spiral galaxies have higher bias, ~1.6, blue (BC03) and Sd-Sdm has lower values

BCO3
0.551 between z, = z; + 0.05(1 + z;)
0.802 between z, =z, +0.15(1 + z,)

EIl-SO
0.699 between z, =z, + 0.05(1 + z,)
0.887 between 2z, =2, +0.15(1 + 2.)

1 2 3
Sa-Sc
0.754 between 2, =2z, + 0.05(1 +2)

~1.
Red galaxies have better photo-z than the blue ones.
More refined division is too noisy due to small sample size.
BCO3 Sa-5c
—— best-fit bias = 1.156 . —— bestfit bias = 1.675
| * + integral constraint = 1.27e-03 10 + integral constraint = 3.86e-03
07— ’
| .".. 10—1; . .‘-.
® 1072 e . - .
| \ o \\
10-3€ { 5 .
1073 1077 107t .100 1073 1072 107t '100
Ell-SO Sd-Sdm
—— best-fit bias = 1.616 100E . —— best-fit bias = 1.007

1003

¢ integral constraint = 5.33e-03 |
.

¢ integral constraint = 1.42e-03
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2 s

deédm ‘
0.675 between 2, = z; + 0.05(1 + Z;)
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0.884 between 2, =z, + 0.15(1 + z,)

3
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3
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Deep or Ultradeep sample from HSC

* HSC offers much larger area coverage, but less accurate photo-z.

* Inthe process of selecting the appropriate sample from four deep fields in HSC, the photo-z

obtained from le share is poor compared to official one.
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Filament spinning:
Observation vs. Theory
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