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Focus mainly on
ﬂAES, LBGS@Z=2'8 (LABs—Matsuda-san?)

vIGM / CGM
v'Cosmic Reionization



High-z: Open Questions

v'How did reionization occur?
v’ Properties of low-mass galaxies

v'Physical state of CGM/IGM

v’Abundance of low-mass (high Lya EW) galaxies
at zz/7/



High-z: Open Questions

v"How did reionization occur?

R for z~7 galaxies |§1
v’ Properties of low-mass galaxies

— §2
v'Physical state of CGM/IGM

— at z=z/ §3
v’Abundance of low-mass (high Lya Ew) galaxies

at zz/7/
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Lya of LBGs

simple Spec follow-up
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New Probe of z=z6 Galaxies

Current generation near-IR
spectrographs can detect CllI]
in bright z~7 galaxies.

Composite stack will yield
constraints/detections of ClIV

He Il, Olll, and CIII.

log(O /H)

simulated z~7/ spectrum:
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Dan Stark’s slide
¥'NIR spec. for Clll] z~6-7
vlonization parameter
¥"Chemical abundance
v Systemic redshift



Summary of §1

‘ Advantage ‘

v¥'Subaru’s unique high-z samples

‘ Disadvantage ‘

v'A handful of LAEs1)/LBGs(g) in ®13.5 FoV
v'Small galaxy-size— (gasically)

v can also do. (will work better?)
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Small Aviy, In LAES

Ly a HI gas In the case of outflow,

Ha etc. "-"ALya
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UV abs lines of LAEs
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Outflow Velocity of LAEs
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in LAES?

Why small 4v1yq

low ionization state
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Dual IFU Observation

Opt IFU (or MOS Spec.) NIR IFU
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Summary of §2

‘ Advantage ‘

v'Subaru’s unique high-z samples
v"Multi- IFU spec. (~50 »~2 LAEs in FoV)

‘ Disadvantage ‘

v'Depend on for Lya/abs lines
/Already been started by MOSFIRE (e.g., Erb+in prep.)

v'Small galaxy-size of

—> (Basically) NO need for IFU?



%)  LyaHalo

v'— Diffuse spatially-extended Lya emission around galaxies

4 .
v¥'Can be detected in stacked NB images

Z=3.1 MES Z=2o1 LBGS W/zspec
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Reionization Probed by Lya Halo

-2]

10'18

S

T X;  =0.89 ———
& 107 Xi0,=0.5 —
g Xjon=0 ree |
— 1020 } —
w0 . ]
2 ok lonized -
< 10 : —
” , —
g 22 |
£ 10 —
ﬁn ,,,,,,,,, .
E '““““”““”“”""""“”'“lu?
o 10%°| Neutral —
S oub | | -
~ -24 I I I

10
- 0 5 10 15

Lya

Neutral

, 10

kS
-10

-40

Radius [arcsec]

halo is

—

40

30
ke

0

-20

-30

Jeeson-Daniel+12
lonized
C N ::::::1_20i__19

SB [ergs slem
V%

|
R o e,
SN .
N i S
i )
s

-40-30-20-10 0 10 20 30 40 -40-30-20-10 0 10 20 30 40 -40-30-20-10 0 10 20 30 40

arcsec

—

arcsec arcsec

Size up

Lya is scattered
by surrounding IGM

in the neutral Universe



Subaru’s Large LAE Sample

2 3 4 3
Matsuda-san studied d-dependence RedShlft

using ~2000 LAEs at z~3.1
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Lya Halo Size
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z-Evolution of Lya Halo Size
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Causes for Large Errorgz=6

Small samplewz=6.6  z-distribution
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Lya Halo @z=7

Stacking of IFU images
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Summary of §3

‘ Advantage ‘
v'Subaru’s unique high-z samples
v¥'Can detect Lya halo in stacked IFU data
v/ Difficult to be achieved by other next-
generation instruments

Ol®)

v Very difficult?

‘ Requirement
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Summary

|

How dld relonlzatlon occur’? L
~ Simple spec follow-up for z~7 galaxie

Physical properties of low-mass ga_;’rﬂf' 5 T
~ Kinematics, metallicity, |on|zat|Q1 state f}u;i
Physical state of CGM/IGM e
Lya halo at =27 (D) Reqiiemsite s, S
Abundance of low-mass (hlgh Lya EW) galax'

Deep spec-imaging survey ?

Picture: Subaru Next-Generation AO Working Group, Science Report




My Answers to Questions

Follow-up | low-M Lya Halo |Deep Field
Q1 Config2 | Config2 | Config2 | Config2
Q2 >8 >50 50-100 ~70
Q3 J J, H J J
Q4 ~2000 ~2000 ~2000 ~2000
Q5 - - - -
Q6 - - - -
Q7 - - - -
Q8 See slide | See slide | See slide | See slide
Q9 No No See slide | See slide




