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3 Lya halo 4. TR
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i S LBG (Bouwens+15, Finkelsteil+15, Ishigaki+15, Song+15,
Huang+15)
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Bouwens+15

HST/WFC3

R HST/WEFC3 surveys

;a N «3 XDF, HUDF, CANDELS,
~ C BoRG
@ _3[ 3 ~1000 arcmin”2
i : & Lyman break technique
5 G524 5859
£ g 3 7~5 3002
< 3 7~6 857
g 5¢ =
3 7~8 D17
M1EGG,AB Cﬁ Z~10 6
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Finkelstein+15

R HST/WEFC3 surveys

&3 FIUDE CANDEILS,
HFF-PAR

o3 ~300 arcmin”2
R Photometric redshift

3 z~4
€3 75
3 z~6
3 727
3 7z~8
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Evolution of LF parameters

HST/WEC3
& Roughly constant M*, decreasing ¢* and a
prerrree e 1,0 [T —r—— prereprr—————
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Cosmic SFRD evolution

HST/WFC3
R Break at z~8?
t (Gyr)
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Reilonization?
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HST/WFC3
R OK? if, for example, Muv<-13, fesc=0.13, C=3
A Lo mse T T T T T o2
= 10 0.10
3 -
= 0.08
o Z : 40.06 ¢
o \Zq8 4
S g b | 0.04
— E O This study (Integrated LF)
o_% / @ This study (50% complete) /gg/] 0.02
O Bouwens+14 K
102 /o Finkelsteins10/12 /{( 0.00
4 5 6 7 8 9 10
Redshift Redshift F+15
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Ishigaki+15
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HST/WEFC3

R A tension between UV luminosity density and CMB

tical depth? A
fo T
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Song+15 (in prep.)

HST/WEFC3
Spitzer/IRAC

R S-CANDELS data -> Stellar mass function up to z~8
3 ~27AB at 3.6 micron
3 Weak M* evolution
3 Rapid decline at z~8
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R Extreme [OII], [OIII], Ha emitters at _
z~1--2 may contaminate high-z LBGs. N

AL

HAERTZ(B)

Huang+15

R ~1% for z~6 LBGs

& Much higher for higher-z LBGs?

» Delensed | sample
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i FLAE (Konno+14, Tilvi+14, )
Lya halo (Momose+14, Cantalupo+14)
HI Cosmic Web (Lee+14)
CGM (Turner+14, Prochaska+14, Diaz+14,15)
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Konno+14

Subaru/S-Cam

&R More rapid decline of LAE luminosity function
3 Clumpy HI clouds in ionized bubbles?

log (1+2z)
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Tilvi+14

Keck /MOSFIRE

&R LAE fraction in LBG
3 9 photo-z~8 from CANDELS -> No Lya detection
3 Number ev. is weakly more favored than dimming ev.

Age of the universe (Gyr) Age of the universe (Gyr) 10— 1 — -~ T "~ "~ T1° ]
Y, — — - Dijkstra+14 1
15 1 0.8 0.7 0.6 15 1 0.8 0.7 0.6 r Bolton+ 13
08 T T T T T 0.8 T T T T T Dijkstra+14
- CIRaw Bright sample 1 - Faint sample [ | O z-6 Stark+11
. [ CICompleteness corrected 1 F 0 z~7 Ono+12
% L ©Bayesian inference 1 3 l © z-8 (this work) 1
ol L i L -
N 0.6 i (x| 1 0.6 I l _ L ~
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04f 1 o4t 1 = | %
c | ] | ]l o [ N\ <o
£ ool a S W, S8
L 02 T l 4  02F e CAN s
: 1 1 o 2 \e
kY 5] AN\
- o7 | | !
(0] N T TP TP TP J PP (0] I T TR T TP T 001 b+ 4 v vy \‘:t\ .
3 4 5 6 7 8 9 3 4 5 6 7 8 9 0 50 100 150
Redshift Redshift Wy, (A)

2015/1/21 R - IR IFE 2 @RALR % (R A Tl il



xﬂﬁg¥x%— *4 Eﬂ CEBBIAB) X TIEEHSCHETHEE]
A LTS KRS %AV LB E R YT O
OSAKA SANGYO UNIVERSITY

Momose+14

Subaru/S-Cam

R Lya emitting halo around LAEs at z~2 to ~7
3 Extended Lya halo: r_Lya/r_cont =5—10
3 Larger size at z~6.6 may be a reionization signature.

25| % This Study [ | | ]
B Steidel et al. 2011
O® Matsuda et al. 2012 LBGS
5 20| x Feldmeer et al. 2013 —
o, /\ Hayes et al. 2014 ™
i 15 *_
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Cantalupo+14

Keck/LRIS

R Lya scattering filament of “Cosmic Web” around a
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Lyo surface brightness
(erg s~ cm2 arcsec?)
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Lee+14

Keck/LRIS

& IGM HI absorption through galaxies’ spectra
3 24 galaxies with g<24.9 at z~2.5
3 Continuum fit by a rest-frame composite spectrum

2= 2.28
p— = -
A & \ah /% i +=2.3
| (X = |
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w15, = -0.2 Az =0.2~200Mpc/h
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Turner+14

Keck/HIRES, LRIS, NIRSPEC, MOSFIRE

R QSO spectra piercing z~2.4 foreground galaxies” CGM
@3 CIV (and HI) absorption excess up to 2 pMpc!

LOS velocity [km s7']
100 1000
e

3 Outflow reaching >10 times of virial radius? -
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Prochaska+14

Keck/LRIS

R QSO CGM: higher excess of HI, CII, CIV than LBG CGM

=
e
ﬁ (].6_— + 1 0.67F A
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02F €1V 1548 —4
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Diaz+14, 15

Subaru/S-Cam
Keck/DEIMOS

R Excess of LAEs around a CIV absorber at z=5.7
3 ~200/h pkpc separation: early enrichment in the IGM?

<y =K Outflow travel time
LAEs  LAEs 5 : 4 RV Redshift
C ' Big Ban
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Stark+14,15

Keck/LRIS, MOSFIRE
VLT/FORS2, X-Shooter

& CIII] 1909 line detections e
from Mstar-6e7 Msun | i
galaxies at z~2 |l ]
s OI11] 1661 /1666, Silll] o |
1883/1892, CIV 1549 are = | _
also detected. =
3 logU~-2, Z~0.1 Zsun, sub- 5 ;
solar C/QO ratio [ I ]
R 2 high-z CIII] detections at T : *
Z=6.0 and 7.2 .—;30. - (I] - "')IO - ll(l)O. - lléOl .

WLya,O (A)
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Rz 3 5
ALMA®DRE R

[CI]#HR (Ota+14, Ono+14)
Y A bl (Berger+14)
Cy2 preliminary result
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Ota+14

ALMA

X [OK-1 (z=6.96): [ClI]158 and dust continuum were
not detected with ALMA.

3 Mdust<6.4e7Msun, dust-obscured SF < 29%
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Ono+14

R Faint sub-mm number count update.

S [mdy]

R Single 1.2 mm emission line object
o3 z=6.6 [CII] emitter or z=13 [OIII] emitter?

SFRy [Mg yr™']
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Berger+14

ALMA

R GRB090423 at z=8.23 host galaxy was not detected

® GRB 080607 (z=3.036)
GRB 021004 (z=2.330)

® Himiko (z=6.595)

® 10K-1(z=6.96)
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with ALMA 1.5 mm and Spitzer 3.6 micron.
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Subaru/PFS HI 3D mapping
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