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Fobs = Fint X fesc X e T(ICM)

® | ocal Universe:
® |eitherer+1995, Deharveng+200I,Bergvall+2006

® High-z (z=1):

® Steidel+2001, Malkan+2001, Giallongo+2002, Inoue
+2005, Shapley+2006, Siana+2007
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Our Past Trials

® VLI/FORS:

e z~3 @ HDF-S (Inoue,
lwata et al. 2005)

® z~3 for Ly- Emitters
(On-going)

® Narrow FoV (46 arcmin?)

® Trial using LAEs (on-going)
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A New Trial with Subaru

® Special NB Filter for Suprime-Cam
® 7=3.09 Proto-Cluster @ SSA22
e 800 LAEs, 100 LBGs

® To find typical esc

® Relations betweer @
properties (size,S
mass etc.)

® |noue, Iwata, Hayashino, M
Yamada, Akiyama, Furusaw

NB359 Fiter
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Why z~3?

® |GM Opacity Rapidly Increase
at z>4

® |onizing Radiation are
Almost Invisible from Us

® |arge Variation for Different
Sightlines:

® |onizing Photons would be
Detectable for Some Cases
at z~4

Transmission
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LyCont Observation for SSA22

® Subaru Telescope / Suprime-Cam with
NB359 filter

® On-source exposure time: ~23 hours

® Excellent seeing (0.6-0.8" at 359nm)

o NIHREITEZNTIZI98EDIRADS 5.

e 7 LBGs, |0 LAEsHh' S BEECF =R H




NB359: LyCont R:UV(16004) ACS F814W NB359: LyCont RUV(IGOOR) ACS F814W

FoV: 5”x5”
. LBGs

I ‘blue’ LAEs
B red’ LAEs




NB359:LyCont R:UV(16008)

NB359:LyCont R:UV(16004)
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(UV slope)
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Escape Fraction
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Escape Fraction

® For 7 LBGs, average (fuv/fLc)obs=4.6

® |f we assume (fuv/fLc)int=3.0 and
fesc,rel = 0.65 : lower limit of
fesc,rel

® E(B-V)=0.15 — fesc = 0.16

Uncertainties:
® |GM opacity: if we take median, fesc=0.28

® (fuv/fc)int:if 1.07, fesc,rel=0.23 and fesc=0.06



UV-to-LC flux ratios of LBGS at z~3

Steidel+01 | Shapley+06 | Shapley+06
29 average | 2 direct | |4 average
fuv/fLc | 7.7 12.7,7.5 58

lwata+08

/ direct

4.6



Composite Image

i NB359. .

all 471 galaxies
at 3.06<z<3.2 R-band

® (fuv/fLc)obs=8.8

® |f (fuv/fLc)int=3.0 and average IGM
attenuation at z=3 (Inoue and lwata, 2008)
are assumed, fesc,rel=0.60



Composite Image

NB359, R o
413 galaxies 1 NB359,
(w/o individual _ -~ all 471 galaxies
detections) . at 3.06<z<3.2

® |f we exclude >30 detections, composite of
413 galaxies is only ~1 0 level

® 30 upperlimit of fesc,rel=0.28



Evolution of Escape Fraction!?
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Summary

Suprime-Cam + NB FilterlC &K D 7 LBGs, 10 LAE
candidatesD 5 D FEEE L+ D [E11% [ 1C L]

FFCLBG CIEEBREIS T IEUV peakD S BEN o & Z
SMEWHENTWVS

7 LBGsD Y13 & U Tfesc,rel=0.65, fesc=16%

® (Luv/LLo)int=3.0, IGMIEUN7Z U DZFH

471 Composite: fesc,rel=0.60
o FHNIGMIRIRZ{RE LU TcimE




I' g I I. o ;
k. <X : '
3 l < o AR

e e
[ 4

53

h

g

B e
A




WISH: iBIL1RET =7 FHEERERTIE
Wide-field Imaging Surveyor for High-z
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contact: yamada(@astr.tohoku.ac.jp or iwata@oao.nao.ac.jp
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