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Panoramic mapping of the most massive HI structures & '
connecting the ISM, CGM, and IGM at the cosmic noon

Rhythm Shimakawa (SOKENDAI/JSPS/NAOJ—UCO/Lick (UCSQ))
NAOJ: N. Kashikawa, T. Kodama, I. Tanaka, Y. Matsuda, et al.

UCO/Lick (UCSC): J. X. Prochaska, Z. Cai, et al.
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Massive HI structures & connecting ISM-CGM-IGM
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Galaxy diversity vs environments

Seek for causal physical origins of galaxy diversity triggered by environments
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Morphology density relation
Cappellari et al. 2011
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Galaxy formation in the protocluster core

First appearance of
“red sequence”
in the protocluster core
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star-forming activities
in the protocluster core
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CGM in the protocluster core

“Cold streams”
penetrate through hot media

especially critical for z>2 massive structures

Dekel+200%9a,b
CGM controls

mass and gas assembly,

and subsequent SF activities

cold streams

c.f. Dekel+0%a,b, van de Voort+12 in hot media
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Mass and SFR enhancements in the protocluster core

MAHALO-DEEP survey (MOIRCS 10hrs for USS1558 at z=2.5)
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Hayashi+16; Shimakawa+in prep.
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LAE deficiency in the protocluster core

First direct evidence of Lya depletion in the protocluster cores

due to higher Hi covering fractions?
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Shimakawa et al. submitted
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Science motivation
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Coherently strong intergalactic Lya absorption systems

Lva forest (LAF) analvses Cai etal. 2016

SDSS/BOSS-III (10k deg?) > 15° PFs
160,000 LAF spectra of QSOs
Effective volume size ~ 1 co-Gpc?®
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Pair filters at z=2.15-2.20 and 3.30-3.35
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The most massive Hi structures

An example: the most massive Hi structure at z=2.3

5 QSO sight lines in background, 6 QSOs are associated
x11 denser than random fields
An enormous Lya blob associated with the structure

e galaxies at z=2.306-2.330
O Lya emitters ¥ BOSS Quasars at z=2.306-2.319
e galaxies at z=2.319-2.330

10h_1—chc ¥ BOSS Quasars at z=2.319-2.330 Cal et al. arXiv-a,b
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Team, win-win situation

HSC+MOIRCS(+PFS) MOSFIRE+LRIS+KCWI
Young users of Subaru & Keck!
R. Shimakawa Z. Cai
N. Kashikawa J.X. Prochaska

T. Kodama R. Shimakawa
|. Tanaka
Y. Matsuda

Lya, Ha line mapping Opt+NIR spectroscopy
LSSs, Protoclusters, cores SF, AGN activities
LABs and members V ISM, CGM properties
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Wish list (A&EE7O0Y 7 MCEELT)
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