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What is a protocluster?
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Star formation and Gas accretion across cosmic time
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M~A ALO DEEP Survey

MApping HAlpha and Lines of Oxygen with Subaru

Proto-cluster Survey
USS1558-003 (z = 2.53)  Spiderweb (PKS1138-267, z = 2.16
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Enhanced Star-forming activites

M5z = ic'z (Fleld) I USS1558 core
. COSMGy gUSS1558 —> + — Middle mass p = 0.02 (24,14)

o PKS1138 (Cluster) 9O 10

. 1558(C O

Sy 1556 (Cluster) &

O, w— 0.8
= O

— Q 0.6

5 S

3 c 0.4

= 0
¥ = 0.2
% ©
_30 g 00 F——

S  —0.5 0.0 0.5
Daikuhara+24 O AMS Daikuhara+24

Enhanced star-forming
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JWST/NIRCam imaging for the Spiderweb in the JWST Cycle-1 GO program

Spider-Webb project

Perfectly-matched Paf3 NB filter
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Enhanced Star-forming activites on the low-mass end
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Summary of Enhanced star-forming activity

v In cosmic-noon, the environment acts to enhance SF activity
v/ Mass and evolutional state dependentnce of enviromental effects
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Dual NB imaging will trace HI gas
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Cold gas accretion
through filmantes
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: Ha can penetrate through the HI gas
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Lya is scattered by HI gas [Number density & line ratio => Trace HI gas & dust of galaxy




Filamentary protocluster HS1700 at z=2.3

Proto-cluster HS1700+64
z = 2.30

a rich cluster today with a halo mass
M, ~ 101 M, at z = O (Steidel et al. 2005)
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Filamentary protocluster HS1700 at z=2.3
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Filamentary protocluster HS1700 at z=2.3

Cumulative number fraction
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Dual NB trace AGN
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Distant red galaxies (DRGs)

Spitzer MIPS (24 um)
PAH = tracer of dusty star-formation

DRGs => Massive galaxies
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Distant red galaxies (DRGs)
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DRGs (= massive galaxies) align on the filaments.
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Halo Mass M [M,]

Credit: NASA/ESA/JPL-Caltech/Yale/CNRS

“Inefficient gas accretion”
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Protocluster evolution
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Hot gas formation
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