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Observations

. /=0.4245 (Some TeV absorption

o Lpeak!®® = 1.6 x10°2 erg/sec  : EB° =~ 3x10°3erg




A Gamma-Ray Burst Model
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The Model

. Blast wave into wind or ISM
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Origin of Sub-TeV?

- Synchrotron burn-off limit
Acc. time = cooling time
Epurn-off = I Mec? /ot = I 100 MeV too low .




The Lorentz Factors

» vl mec?> Eic=> yl" =10°

and longer [ cannot be too large




Opacity

ne optical depth for pair production Ticx< 1
ne usual opacity estimates for GRBs with Lx

as the source of absorbing photons

=>1>170

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

- Even this [ requires low external density (e.g.

Nism <107 ) =5
cannot expect much larger [ =
cannot expect much lower y (y > 10°)




The Optical Depth

. The low density (e.g. nism <102 ) may be the
reason why sub-TeV observations are not
- common.




What kind of |C?
To KN or not to KN

The usual Comptonisation energy is




What kind of [C?

The SSC Klein Nishina Energy

B Cr

B

>
L =Tyamee =T (

KN for ['<

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



The electron’s Lorentz factor

Combining the Opacity and KN limits:
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Efficiency

1 for ﬁdyﬂ. / tr::rj.-::if > 1

ﬁd-y'n../ tcool for td-yﬂ. / teool < 1

Kinetic energy flux Fast Cooling

(See also Sari, Narayan & TP 906)



Efficiency

Exlso ~ 10%2 erg.

EtotiSO — Exlso /Ssy




Caveats

. Lsub-Tevis underestimated because of self
absorption => vy is larger, maybe even > 1.  => g
> gg and &8 can be smaller (but not tiny).




Partial Summary

. The electron’s Lorentz factor ~104

. The bulk Lorentz factor @100 sec ~ 100




Pair Balance Model

1) Very strong
magnetic fieid 1) Pre |

2) Pair loading; el CCCeleration
saturation - 2) Magnetic
around the i‘ field build up
Klein Nishina
threshold

distance

Derishev & TP 16



Converter acceleration
Derishev et al. (2003); Stern (2003)




Converter acceleration
via high energy (IC) photons




1) Accelerate the flow
2) Produce magnetic field via
Weibel Instability




Modified structure

[

1) Accelerate
“ the flow

4R 2) Produce magnetic
"k field via Weibel




jnetic field, in the downstream, accelers



“upstream increase the multiplicity of the



Three emission
components
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Summary

. The electron’s Lorentz factor ~104

- The bulk Lorentz factor @100 sec ~ 100

- Low external density enables the sub-TeV photons to escape




