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(1054 erg/sec )

(z=8.2 ; Tanvir et al. 2009)

(GRB030329/SN2003dh)
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Massive star ( ) 
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GRB030329/SN2003dh
Hjorth et al. 2003

HETE-2 GRB030329

HETE-2 

1998 GRB980425/SN1998bw 

(z=0.0085) 



Fan et al. 2006
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GRB050904 @ z = 6.3

DLA

(zDLA=6.295)

IGM

(zIGM,u=6.36)

Kawai et al. 2005,  Totani et al. 2005

Best fit = 0.0,  < 0.6  ( )

LAE statistics

Malhotra & Rhoads ô05

Stern et al. ô05

Haiman & Cen ó05

GRB 050904
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GRB080913 @ z = 6.7
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GRB090423  (z=8.3)

GROND  (Greiner et al. 2009)

T90 = 10.3 1.1 sec

Ep = 48.6 6.2 keV

Fp = 1.7 0.2 photon/cm2/sec

Fluence = (5.9 0.4) x 10-7 erg/cm2

Swift-BAT

15 ï150 keV

(BAT 10 )

15.2



C.P = 1.13 10 -33 

C.C. = 0.913

Yonetoku et al. (2004, 2010)

84 GRBs z = 8.2
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tLſ 
Eiso (erg)

Lp (erg/s)
= 

Fluence (erg/cm2)

(1+z) Peak Flux (erg/cm2/s)

Tsutsui, DY+ (2009)
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ů= 0.15
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log Epï0.187 (log tL)            

Lp,52 = 10ï3.87 Ep1.82 t Lï0.34


