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BeppoSAX (1996-2002)
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(GRB 970228)
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(GRB 970228)

(Groot et al., 1997, IAUC 6584)

Keck spectrum
- 2 =0.695

(Tonry et a., 1997, IAUC 6620)




e Fv)~Vv P B 05

z~1

TO00
x &)

(GRB 990123: Kulkerni et al., 1999)




GRB 980425: SN 1998bw

(V=13.8)

* Vo= 30000 km/s

s luminous
e v.= 2500 km/s
« M= 19.0

(Galama et al., 1998)
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GRB 970228:SN bump ?

light curves of GRB 970228
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GRB
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GRBE 990125:
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GRB 990123

GRB 990123

t — Jan 23.4072 UT {days)
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(early afterglow, optical flash)
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VSNET-grb:

s VSNET:
o http://www.kusastro.kyoto-u.ac.|p/vsnet/

Kato et al. (2004) PASJ

sublist
» VvSnhet-alert, vsnet-campaign-sn,
« SN 2002ap, WZ Sge, V4641 Sgr,
* Nova, X-ray transient,

= VSNET-grb: 2000 6
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GRB 000926: VSNET group
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GRB 010222:

s BeppoSAX
J 22.31 UT
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e z=1.477

= VSNET group
e 22.81 19.3
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GRB 021004:

GRB 12:06:13.57 | s
UT I ' = Torormn

HETE S/C update 12:07:02 e SRR N e
(r=30) el 5 T L
HETE GA WXM  13:19:54 b (LD
(r=10’) tmor [ X KR v
HETE GA SXC  14:39:51 o

+1B°55'D0" N EEp v . . +18.9187

-~
g
&
=
g
E

8
a

+15°06'00" g OF i g |+10.0833
+18.5833

+12°00'007 [--- -3 - I e [ +1000000

— 21 +18°30'00" | ; +18.6000

r— +18°29'00" |- L A AP DU i | 4184167
A - & -} oy ) 4 o 5

Palomar
12:15:11 ~
154 —-15.8
z=2.3




GRB 021004
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GRBE 021004:

power law
e 1
= plateau, bump
« CSM/ISM

= SN/GRB
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GRB 030329
» GRB 11 37 14
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GRB 030329: 12




GRB 030329:

GRB 030329 R band

Qo
U
=
o
=
al)
n:i
=

20 30 40 50 60 70 B0 80

Hours after the burst of GRB 030329 (|_i et al. 2()()3)




GRB 030329:

GRB 030329 Matheson et al
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