Unveiling biased galaxy formation
across IGM environments at z>2

IGM Tomography WS Aug.2016

Rhythm Shimakawa (SOKENDAI/NAO))

T. Kodama, N. Kashikawa, Y. Matsuda (NAO))
M. Hayashi (NAQ)), Y. Koyama, |. Tanaka (Subaru), K.-i. Tadaki (MPE),
T. Suzuki, M. Yamamoto (SOKENDAI/NAQ)J)

IGM Tomography WS August 2016: Rhythm Shimakawa 1



Galaxy diversity within LSSs

Scientific motivation:
physical origins causing diversity of galaxy
properties across LSSs in the local Universe
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MAHALO-Subaru P.l. Tadayuki (Taddy) Kodama

IGM Tomography WS  August 2016: Rhythm Shimakawa 3



Mapping line emitters by MAHALO-Subaru
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MAHALO-Subaru is nhow going deeper

MAHALO
DEEP

~100HAEs/27arcmin?

MAHALO-DEEP (~10 hrs integration)
increased the number of HAEs x~1.5

found low-mass starburst systems
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Galaxy properties: fields vs. clusters

Reds claim the presence of environmental dependence
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Selection uncertainty

any expensive, model dependent
Red sequence z<5 quite expensive at higher-z
Optical lines z<3-5 limited to narrow field, high EW
LBGs z>2 depends on UV light, foreground IGM
LAEs z>2 CGM, dust, unresolved effects
Radio galaxies any unknown bias

These problems are related to estimation of galaxy overdensity !
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Lyx forest analyses Lya forest analyses is the fairest

way to assess environments

Optical lines

density

IGM density

C. C. Steidel (Caltech)
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Unveiling galaxy formations across IGM densities

QSOs/LBGs

(1) IGM tomography by PFS

e -

K. G. Leeetal 2014

(2) MOIRCS NB imaging

General fields
~ 10/ MOIRCS FoV (7’x4’)

Protoclusters (~1/deg?)
> 50/ MOIRCS FoV

Void regions
<3/ MOIRCS FoV * texp~3hrs
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vMOIRCS narrow-band filters
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[Olll] emitters as proxy of Hx emitters

Hx line is no longer observable at z>2.6
[Olll] line is useful tracer for z>3 SFGs instead of Hx from ground

z=2-3,1-2,~

see also Suzuki et al. 2015,2016
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Lyx line mapping in HSC-DEEP

Comparison of LAE (NB387) density with nearby IGM density

SDSS/BOSS - Lyx forest catalogue (K. G. Lee et al. 2013)

Calculation of transmission based on QSOs whose Lyx forest
(1041-1185A) falls within NB387 centre £2000 km/s (~FWHM)

= ~140 QSOs (zqso=2.282-2.686) are available in HSC-DEEP field
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IGM transmissions in HSC-DEEP

......................
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Higher redshift space Frye et al. 2003

Al1689-7.1 at z=4.9 (Frye+08)
Lensed galaxy in HFF (A]_689) squares: Songaila+04

diamonds: Fan+06

showing strong absorption at z~4.8
suggesting overdense regions

A unique protocluster candidate
at z~5
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A1690 HFF field

An overdense structure Matsuda et al. 2010

found by S-cam NB711 NB711
(Matsuda+11)

« NB 32 excess

« NB < 50 limit mag

. EW>85A (observed)

e Color selection
(Ouchi+03; Shimasaku+03)
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Preliminary result of LAE distribution at z=5

Lya redshift
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Summary

v IGM tomography +patchy NB survey at K-band

= Mapping HAEs & O3Es should be complementary
= This can advance our MAHALO-Subaru

v IGM density vs. LAEs in HSC-DEEP
= Useful information on IGM tomography by PFS

v IGM study for the early Universe

= Perhaps meaningful to observe lensed sources,
however MUSE or LRIS/DEIMOS is more suitable
for tomography in such narrow fields
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