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Abdo, A. A. et al., ApJ submitted
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TO+4.6s to TO+9.65

First extra component by Fermi  « First time a low-energy extension of the

At > 5 sigma level

PL component has been seen

CGRO reported a PL extra-component in a few GRBSs.

LAT have detected ~14 GRBs above 80 MeV In 2 years, and

extra PL component is significantly detected from two bursts.



GRB 090926A
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The sharp pulse around TO+10 s was

coincidently observed from keV to
GeV. This pulse cannot be explained

by the simple extern

ock model.
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’ Space Telescope
Since the LAT spectrum shows a signature of the

spectral break, we include the high energy cut-off for
the extra PL component. Then, the fit improves rather
than 4 o. The cut-off energy is around 1.4 GeV.
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A We also tried a fit with a broken

2 S Epeax ~ 220MeV, A, ~ 2.50.
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l. | Band + Cutoff-PL
1200 Ep~210keV, a~0.6, 3~3.7

imo Ef~400MeV, A~1.70

Band + Broken PL
Ep eac~260MeV, A, ~3.6

The extra component has a spectral break around ~0.4GeV,
with > 4 o significance in time bin c.

The cutoff gives constraint on the
bulk Lorentz factor to be I' ~720 for the first time, if the
spectral break is due to the gamma-gamma absorption. 11
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soami  SUmmary of GRB090926A (S8

v'One of the brightest LAT GRB

v'Delayed GeV emission

v'A sharp pulse coincidently in GBM and LAT
v Extra PL component with spectral break for
the first time In integrated spectrum
v'Spectral break in 0.4 GeV and excess extra
PL Iin keV atthe sharp pulse — [~720
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The Fermi Observatory

* Localization (on board & groun
» Spectroscopy 1
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*Extra-component

1, Band function: There is aresidual @~GeV.
2, Band + PL component:

Improving significantly ( > 100)
(GRB 090510 and GRB 090902B)
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G-Ell_ ma-ray

/ Space Telescope
Due to large luminosity and small emitting region, optical depth for the
Y-Y -> e+e- pair production is too large to observe the non-thermal
emission from GRB - compactness problem.

Relativistic motion (I"'’>>1) could avoid this compactness problem
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The LAT flux follows a power-law.
The decay index is —1.69+0.3 after
TO + 20 (~T90)s. This behavior is
similar to other cases, such as
GRB 090510 and GRB 090902B.
This is expected by standard
external shock model.

The spectral photon index largely
varies before TO + 20 s from 2.5 to
1.7, while it is almost constant
around 1.5-1.9.
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5 EGRET bursts with >50 MeV observations in 7 years

— No evidence of cutoff in the summed spectrum

Evidence for extended emission

— >hour (afterglow?) GeV emission

— Extracomponent at 100 s Composite spectrum of 4 EGRET Bursts

EGRET Gamma Ray Detections Near Bright BATSE Bursts lﬂ'ig T ] N
910503 t 3 S - Dingus et al. 1997
B L
+ 4. + - Qo4 _
— BATSET®0 - = 10 3 E
] o
930131 . 1 E I
4 3 = 0k 4
+ N N z
[¥ 2] f=
— BATSET90 = - .
- ; o I '
940217 4+ 7 g
e e A T
BATSETY0 C ]
i/ -
/940301 Et E 107 No evidence .
o of cutoff ;
# T + + 1 'g é F ]
— BATSET® E N ]
: 10 purlmaemhrdmhrbele e R Y
-400 2 0 200 400 600 800 1000 10 100 1000 10000
Seconds since BATSE Burst Peak
Energy (MeV)
20

T. Uehara ASJ@



