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ABSTRACT

Since gamma-ray bursts{(GRBs) have been first known to science societites in 1973,
many scientists are involved in their studies. Observations of GRB afterglows provide
us with much information on the environment in which the observed GRBs are born.
Study of GRB afterglows deals with longer timescale emissions in lower energy bands
(e.g., months or even up to years) than prompt emissions in gamma-rays. Not all the
bursts accompany afterglows in whole ranges of wavelengths. It has been suggested
as a reason for that, for instance, that radio and/or X-ray afterglows are not recorded
mainly due to lower sensitivity of detectors, and optical afterglows due to extinctions
in intergalactic media or self-extinctions within a host galaxy itself. Based on the idea
that these facts may also provide information on the GRB environment, we analyze
statistical properties of GRB afterglows. We first select samples of the redshift-known

GRBs according to the wavelength of afterglow they accompanied. We then compare
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their distributions as a function of redshift, using statistical methods. As a results,
we find that the distribution of the GRBs with X-ray afterglows is consistent with
that of the GRBs with optical afterglows. We, therefore, conclude that the lower

detection rate of optical afterglows is not due to extinctions in intergalactic media.
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#vkd F8A = Klebesadel et al.(1973)¢] <3 o2 ARA F 309 do] Ad FA7HA
a9 E47 719S 4937 A% %L ol2E0 AdHIL YgodE B, I Fefel o
3k Ehate oA 3] Fol Y th(Woosley 1993, Paczynski & Xu 1994, Rees & Mészéros 1994, Katz
1994, Mészéros & Rees 1997, Wijers et al. 1997, Paczynski 1998, Sari et al. 1998, MacFadyen &
Woosley 1999, Guetta et al. 2001, Kobayashi & Zhang 2003, Zhang et al. 2003, Kallman et al. 2003,
Paczynski & Haensel 2005).
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v X Prob
Total-OT 16.0 1.10 0.99
Total-XA 16.0 6.21 0.98
Total-RA 16.0 9.78 0.87
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