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Observations

o /=0.4245 (Some TeV absorption
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A Gamma-Ray Burst Model
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The Model

 Blast wave into wind or ISM  Prompt ?
> o
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Origin of TeV?

e Synchrotron burn-off limit
Acc. time = cooling time

Ehurn-off = [ MeC2 Joo = [ 100 MeV 1oo low .




The Lorentz Factors

5 v ele? = Eie => YF =10k

e @ /0 sec and longer [ cannot be too large

SR *'\,‘ ;
T
35




Opacity

o [he optical depth for pair production Ticx< 1

The usual opacity estimates for GRBs with Ly
as the source of absorbing photons

=>[ > 100

e Somewhat different analysis if the X-rays are
from “prompt” origin.

 Even this [ requires low external density
(e.g. nism<10cm3 )
=> cannot expect much larger [
=> cannot expect much lower y (y > 106)




What kind of 1C?
JTo KN or not to KN

The usual Comptonisation energy is




What kind of |C?

The SSC Klein Nishina Energy

BCI’

T 2
B = Tyemec” =T ( B

KN for < [RAE w

=> With the opacity limit (' >100) the system is
close to KN but in regular Comptonization



The electron’s Lorentz tactor

Combining the Opacity and KN limits:
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Efficiency

Synchrotron Flux Fast Cooling

for * tdxyn / tcool > 1

tdy'n/ tcool fOI‘ tdyn / tceol < 1

Kinetic energy flux Slow Cooling

(See also Sari, Narayan & TP 96)
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Efficiency

S = 092 Slie).




Caveats

* | vis underestimated because of se
absorption => vy Is larger, maybe even > 1.

=> g¢ > € and &gz can be smaller (but not tiny).
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e The electron’s Lorentz factor ~104

e The bulk Lorentz factor @100 sec ~ 100
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The Pair Balance Model

VUpstream

Distance

Derishev & TP 16



The Palr Balance Model

Lorentz factor

1) Strong
| 1) Pre
_Tjgﬂet'c acceleration
2) Pair loading; B Mjﬁﬁ;ﬁj
saturation 2
around the o
Klein Nishina [l
threshold

distance

Derishev & TP 16




Partial Summary ||

e The electron’s Lorentz factor ~104

e The bulk Lorentz factor @100 sec ~ 100

Low external density enables the sub-TeV photons to escape




see a talk by E. Morettl



see a talk by E. Ruiz-Velasco
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Surprised?
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summary

e The electron’s Lorentz factor ~104

e The bulk Lorentz factor @100 sec ~ 100




Converter

acceleration
Derishev et al. (2003); Stern (2003)
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Converter
acceleration
via high energy
(IC) photons
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1) Accelerate the
flow

2) Produce
magnetic field via
Weibel Instability Distance
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maghnetic field via




Generation and decay of B
(Garasev & Derishev |6)
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Decaying magnetic
fleld, in the
downstream,
accelerates particles

Distance




Pairs from the |
upstream increase SR —_
the multiplicity of
the downstream

Distance
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Flux, erg/cm”2/c
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