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The cosmic web is a network structure beyond the Mpc scale, which is
naturally predicted from the structure formation paradigm based on the cold dark matter cosmological
model. During galaxy formation era (z>3), 80% of all baryons are thought to be distributed along
cosmic webs, and galaxies are formed by gas inflows toward the nodes of the cosmic webs. In this
research, we have tackled the following important question for galaxy formation studies, "Where and
how galaxies were formed?". For this purpose, we have undertaken high-sensitivity hydrogen
Lyman-alpha imaging observations of the z=3.1 proto-cluster in the SSA22 region using Hyper Suprime
Cam (HSC) as a Subaru Intensive Program.



B X C—19, F—19—1, Z—19 (@)

1. BRSO E R

FHME (2 X v 7o) F, BV EWE O E DB L 2ERKR AT XA 2 bTE
ENDMpe ATr—NEBZHFy hI—7HETHD (K1 EK), KRR z=3 282559
RERTER I OFH TlE, &N A v 8 BT HMEICIN > THMm L TE Y, $YNIXE oMo
H@%E CHRED S THRIVIAT T AL o TEASNDI EEZ LTS (K1 AK), ZNET

IZH 2 W SRR DK FE DU R &2 W7 BLHRIATFZEIC L 0 | A O ERIFT O JE FR I Mpe
if()\%%ﬂéﬁ%%a_?ﬁﬂ‘fﬁ“é NN TER, LML, BRRIEOEEEMRNT D

@ﬁX%Lﬁkwioﬁﬁﬁ%%owﬁiitﬁ<bﬁof®@@otoit,mﬁ747/
TT 7 R A O BLAIROATFZEIC L 0 . EERAKES AZE LI D 100kpe A 7 — VIZJRA >
T HARER RS- TEN, ZOH A RIKEREIF O Na—H A4 XEFRFEETHY | Mpe
AT —=NVDOHARy NT—IEEERZD I EITELETE TV o Tz,

2. HFEEDEWY

SR 2 FHMEOME ZHA LT 5 2 &1d, BUEOBRIRSCFHICBIT 5 K& 70 H
BED—D 7> TWD, FFrio, BHTIZE Z TED X IR SN0 ZEfETH 7012,
ﬂﬁ«@ﬁx@#ﬁﬁk%z%nfwé HREOBRIMOMIENEE CTH D, TR ORI O
LWEERIEEY &2 HEEFT D72 0101E. BOMEE 72 2% 70T A % B HHe 2 THAE T 2 44
EWNnH D, ﬁﬂi$ﬁﬁ@&£f%méhétw W )RS N 1 — @Iﬂ&ﬁi@%ﬂlﬁ%x
FRNIDRY NT—IEEDEEDITZ O BNEL ., TAIZEOEEIZH > TYU— 2 ARREE DR
DN EIEY | MBS LTI $b%if§$@?#é&%z6hfwé AWFZETIE, RO
BRI AZ B ST ARy N —ZEEOWHEZWA LI L, Ry MU — 7 D BRI ~D T A

[ R R b A

3. BIEDIE

TR ORFIH 2B SH ARy NU—IHEE L D2 572012, TI1L0 BiESEHIAHE I A Z

HSC Z AW T, AR DOF A4 OBRITH A3 > b U — 7 HEED IR o203 7= SSA22 fEl z=3. 1

JEAGERI ] (Umehata et al. 2019) 2% L CEEKEZET A~ TV 7 7 GBI EZ1TH., <

D=z, KEH, =E, A X V7, B FXORENEES LT DA T T T s T A

thﬁM%ﬁ%ﬁo ERS RIS EBRO—ERE LT, B FTHX T T ANT AL LmEEIc LD
Ul 2 73— 58840 (U2 R) BIIZITS,

2 cMpc ‘ ‘

1 :Yajima et al. (2022)IC ;5%tw%i% %7» CHESEERARSEY R 2 L—
a VI LHEERIICTE SHORTGE 2=3 OFHICHT HHERMEOWEO AfE (FiW, &=
) LAARy bU—2HEE (AR,



4. HFRERE

AREBELREFZEE LT, TIE5 41 T 77 a5 o IMIRACLES ) 12 K 5 HSC/NB497 (2 & 5 #8
EREEKE T A~ TV T 7 FEGARR BT (98 FERDEIY M T) & 2021 D 2024 FITHNT
TRAT LTz, ARFZEIC LY, (1) FHEOYIRAOME (IE, £ X, B, wREMRoms), (2)
FHMEEIRN - 7T v 7 R— IV OREORGR, (3) RN 2 FHEOKE 2 50NN
T3, T2, SEHEBRIO—BRE LT, IFHE 7T 02T 4 LmeEIC L HE UfEks o 3—1
U REN (14 KR AT Uiz, BHNTEZEK T L TRV, SEIREDT —Z RNE 5
V. EOHIIRER & L COFHMO LMK OERR 21T > 72,

SRR & TR BT AR & L C 23 oA meft & Filiam XA L=, Bl #—
7 S OFEEUTI R DA, 2=2.84 DBENE S =—F—DRAFHADKET A ~ TV T 7 R
BT — % DT 24T, T A~ 2 TV 7 7 R0 & B0 5 < SR JE e & fh B R3] 28 KA
fEL ED XD BRI S TWDEONER LM Lz (Kikuta et al. 2023),

BEIHR

Yajima et al., 2022, MNRAS, 509, 4037
Kikuta et al. 2023, ApJ, 947, 75

Science Goals

(1) The physical properties (width, length, mass, & ionizing radiation field)

(2) The connection with galaxy / black hole growths

(3) The role on cluster formation B 0 LAE censitymap ([N
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