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Synchroiron y-ray: emission?

The shock can accelerate e- to
relativistic energies

== Synchrotron seems a good choice

= hv,, ~ a few hundreds keV seems
reasonable



Synchroiron y-ray: emission?
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»Extremely short - No way to make it longer
>t

»It must be short: if not, how can the flux vary?
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Energy spectrum of a cooling electron

Fast cooling
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!

E(v) ¢& v-1/2

N(v) ¢ v3%

L.oﬁ ~/

/

Photon index a.



£ - © © w « o




Nava PhD thesis 2009

A




Can it be rescued by

INO,

always the same) must be (re)accelerated

> Adiabatic losses? No, too small regions would be
involved, large e- densities, too much IC

> Fast decaying B-field? No, synchro not efficient and
too much IC

> Self absorption? No, lots of e- needed, too much IC
> Self Compton? No, t_, too small even in this case

> Small pitch angles? No, Very very small to avoid
cooling, becomes inefficient

> External shocks to avoid cooling? No, same reason



Seeking| alternatives...

(Lazzati+ 2000; 66+ 2000)

Celotti 1999)
O Black-body from “deep impacts”

(Thompson+2007; 66+ 2007; Lazzati+ 2009)

Reconnection and continuous heating
(Giannios 2008)
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Problems

Does not work for short (they do not
have a SN)



Quasi| Thermalf Componization

 Cooling=Heating = sub-relat. "T"

Synchro is self absorbed and produces
seeds for quasi saturated
Comptonization

Dy needs to be >10
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Problems

- Wien peak not observed

" Seeds should be distributed in the

center, e- more externally, to explain
a>=1



“Deep) impacts:

part of its energy > BB



ransparency

r~1/6,

(i.e very small)




Problems
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e same occurs
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Reconnection and! continuous
heating

wif/ / Very promising, especially for
occo1 mam?ne‘l'lzed fireballs, but....

001 0.1 LO 100 L0000 Le+05 le+06 Lle+07

E (keV)



Reconnectingi regions should
behave: randomly




Reconnectingi regions should
behiave randomly.
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How: 10 explain i

very robust.. that we do not
understand yet.
Geometrical? Difficult
Sequence of ' ? Difficult

Radiation process? Likely, but which
one?



EFirst conclusion




y GRB 090510

€ Detected by the LAT up to 31 GeV
O Well defined timing

Delay: ~6eV arrive after ~MeV (fraction of
seconds)

Quantum Gravity? Vieolation of Lorentz
invariance?
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If '>1000: deceleration of the fireball
occurs equy > early afterglow!

If P> 1000 large electron energies -)

synchrotron af‘l’erglow!
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3 0.1-0.2 GeV
S 40F

Ydelay<0.2 s 2
Strong limit to quantum gravity <

MQG > 4.7 MPIanck

~MeV and ~GeV emission are NOT cospatial.
But the ~6eV emission is.. No measurable
delay in arrival time of high energy photons:
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Conclusions

i doestnol;
> Problems: efficiency, spectrum, trends

O Fermi/LAT detection < large I' < Early
high energy afterglow

O Violation of the Lorentz invariance? No
(not yet)



