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Gamma-ray Bursts (GRBs)
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GRBs detected by Swift
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Outflow is initially parallel to cylindrical axis
The other series (eO/c2 =1.0, 5.0) also show the same transition.
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log(p [g/cm®])

%)]EH(L—I-/\H BT RILET—
O—L~

O It E'ETILTIE

VYVERF100%H#Hizx3d 77O TJO-MNESNS

4

3r EEE_‘_‘_‘_':_‘_‘ i JI Y I\O)EE(L—/DDK—I—LI}#

? : progenitor surface ttjgg e : |:| RIAVIIS %0)

o f\ 1 x>0 7 +—Ib

2PN\ TR \ | N

Rl I e S N BT XRILF—DRFRICK DT
g : 6s "'Té—s- q.,_‘,l o 1\‘\ : : LEjJI *} |J:\: _ ((—,jj::}.ﬂl é- ;h,é
6 - : (7 PIR—ILETI)

100 | o N — 1
- 10 I

., > E%:rmﬁm BEOEEE S
60 1 s 1PIw I\D\F“D\D:C_LK
40 | 85 AR—RA =B EEET 5.
20T e N e ST TR T T 32@&”25(;% Lo

0 0 | 1el+1[] 2e+10 Bel+1[] 46;-1&! F--5“e‘+1[] 6e+10

Z [cm]

Maximum Lorentz factor is good agreement with

simple formula
-

max

~ F0(1+80/c2) COipEld T =5, eO/c2=3O



Lorentz factor I’

log(p [g/cm®))
B WN =2 O =2 N W B

—r
O 1 1 1 1
Q

FHADFRATA EI0R (6,=5° DiHE)

N 2 O ®
o O O o o

Ace

e e e e e . . . . .
0 5e+02 1e+10 1.5e+10 2e+10 2.5e+10 3e+10 3.5e+10 4e+10
Z [cm]

HIFEEFTAT TV ED

RfF
#HA

d

C

Z(EEC,

HEAZIF O/

(6=5°)77D ~2J0O—(d.
MABNLDNSMASEE
bH(thV\

— L IWVHF=

HDREE A,

DIEE

Bas

PRIV (BREME)
ENODFFATEESFE OV

L Y HFD
=Falcld

EE&HDT(%



“Enerqy distribution in angle” L5 M
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