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0.1(2 3 02 ( )3 (  

 8.5

 8.55

 8.6

 8.65

 8.7

 8.75

 8.8

 8.85

 8.9

 8.95

 1  10  100  1000

lo
g(

ve
lo

ci
ty

) (
cm

/s
)

t (day)

Reverse shock
Forward shock

Moriya et al. 2013

)

• ,4 8 01 ( 81 . 34 1 4- 4- 2 - 1 -  
• - 0 4 1 - 31 4- 1 . - 10 . - 1 -

 .1 81 8-

 41

 41.2

 41.4

 41.6

 41.8

 42

 42.2

 42.4

 42.6

 42.8

 1  10  100  1000 0.22

 0.23

 0.24

 0.25

 0.26

 0.27

 0.28

 0.29

 0.3

lo
g(

L)
 (e

rg
/s

)

C
onversion efficiency

t (day)

our calculation
Moriya et al. (2013c) model

Conversion efficiency

✏ =
L

2⇡⇢CSMr2fsv
3
fs



 ("ej = &'(& erg, -̇ = &'./-⊙/yr)

 0.2

 0.22

 0.24

 0.26

 0.28

 0.3

 0.32

 0.34

 0.36

 0.38

 0.4

 0.42

 1  10  100  1000

co
nv

er
si

on
 e

ffi
ci

en
cy

t (day)

s = 2.1
s = 2.0
s = 1.9

 0.205

 0.21

 0.215

 0.22

 0.225

 0.23

 0.235

 0.24

 0.245

 0.25

 1  10  100  1000

co
nv

er
si

on
 e

ffi
ci

en
cy

t (day)

n=12
n=10

n=71  

• 1 1 ,, 1 1 1 1 0 . 1 ,  



 

• . . 2 0
0 . .

. .

• . . . .

 

0 .



 

• 2 1 1 8 1 1
F (rfs) = Ffs

E(r, tini) = aT 4
CSM

F (r < rfin, tini) = 0

F (rfin, t) = cE

ti

ti+1

t

r
Fj�1/2 Fj+1/2

Ej Ej+1

Fj+1/2Fj�1/2

 

@E

@t
+

@(r2F )

r2@r
= 4⇡⌘↵ � ⇢cE

F = � c

(+ �)⇢
�
@E

@r

� =
2 +R

6 + 3R+R2
, R =

|@E/@r|
(+ �)⇢E

⇢
@U

@t
+ ⇢vw

@U

@r
+ pvw⇢

@⇢�1

@r
= ⇢cE � 4⇡⌘↵

U =
3

2

kTCSM

µmp

1 &1   



 42

 42.5

 43

 43.5

 44

 1  10  100

"Lum_CSM_100_100.txt" u 1:(log10($3))
"n12s200/Lum_100_100.txt" u 1:(log10($2))

 

t (day)

- C- / - 8 "̇ = 10&'/yr , 3 =E : C: ) )( 8 C

/=:3C 1 C3 3=  

135:3 : :4 8 C E8 .20
135:3 : 3 5 C 4



 
•
• / A 4 5 I >4 5 4> >4 C C A 21 .. 5

A A CA
Ø, 4 C > 4> >4 > A ( ) 5C C 4 4> >4 A A

0AC 4 4> ( 
• 3 C 4C 4 I >4 4C C > C 4 4C> A
• 3 C 4> C A C 4 I >4 4 > A A )( C

•  
• / C A > A5 4 5 AC >> 5 4 > A A5 C 4 4 A 21

..
• , 4 -20 CA > >> 5 4 5 A 5 C 4 -20 4 5CA

A C >4 CA > 4> >4 A >> 5 4CC A

(


