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Protocluster
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High Redshift Protoclusters

* Only a few protoclusters are identified at z>5
» Large area deep survey is needed
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Subaru/Hyper Suprime-Cam Survey

* Hyper Suprime-Cam (HSC) survey (Pl: Miyazaki)
— From 2014, 1400 deg? deep optical imaging (r;,,~26 mag)

Prime focus




Subaru/Hyper Suprime-Cam Survey

Lyman break galaxies (LBGs; dropouts)

R| GOLDRUSH

Great Optically Luminous Dropout Research Using Subaru HSC

(Protocluster search in GOLDRUSH: Toshikawa+18)

Lyman alpha emitters (LAEs)
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Systematic Identification of LAEs for Visible Exploration and Reionization Research
Using Subaru HSC




Lyman alpha Emitters (LAES)

810 LAEs at z~5.7, 6.6 with NB816 & NB921
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Spectroscopy for z660OD
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Spectroscopic confirmation of z660D
at <z>=6.585 with N
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Comparison with Simulation

* simOD4: similar overdensity to z660OD
— Halo mass M,~10"> M, — >10"* M, at z=0
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3D Map at z=5.7, 6.6

* 174 spec-z LAEs (>80% at L,,.>10%3 erg/s)
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LAE-SMG Correlation

* LAE: dust-poor star-forming galaxies

« Submillimeter galaxies (SMGs): dusty star-forming
— Cross-correlation reported at z=3.1 in SSA22 protocluster

SSA22 z=3.1
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Red SMG Selection

« SCUBA-2 Cosmology Legacy Survey (Geach+17)

« Select "Red SMG” (z>4) using Herschel color
— So5p <S350< Spyg (Donevski+18) -> 42 red SMGs

s Verg®H2) OSSOOum

, 107 10° 10? no'
10 T T T T T
100 . i (@) HFLS3 6341
Y ./ -
: 10 ---- mnzzzo Z=0. 414
“ I |||||||||||| . ..:.' -
75+ ' 1T S— Eyolasn_ SF !
., 'Red SMG T
< \ 1 Selection 5 10t F T
E 50 | \\‘ H \>'<’ ) .ﬁ-\\
= ! 3 10% PN
\\ .' 12
\\\ : -3 '.':'l’-’.
25 — ‘\{\ 10 - :.‘ Il'.f
i/ -
i 104 T/
:‘ ‘[\'\ ﬁ' ,.l
0 / | al 10-5 Qa7 1 L 1 1 1
0 P 4 9 107 10° 10 102 10°  10* 10°  10°

Redshift z



LAE-SMG Correlation at z=5.7

e 99.97% cross correlation
— z570D: overdensity with both LAE and SMG
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Summary

« Spectroscopic confirmation of the most distant
protocluster (z=6.585, Nq,=12)

* 99.97% correlation between SMGs & LAEs (z=5.7)
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