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FORMATION OF A GAMMA-RAY BURST could begin either

with the merger of two neutron stars or with the collapse

of a massive star. Both these events create a black hole

with a disk of material around it. The hole-disk system, in X-RAYS,

turn, pumps out a jet of material at close to the speed of ‘If:zll-?TLE

light. Shock waves within this material give off radiation. JET COLLIDES WITH RADIO
AMBIENT MEDIUM WAVES
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Weibel fields

Non-relativistic electron-positron
pair plasma
(Swisdak, Liu, J. Drake, ApJ, 2008)

Relativistic electron-positron
pair plasma
(Zenitani & Hesse, PoP, 2008)
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B-field spectrum: Angle-averaged spectrum
B, & isotropic PDF
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Color coding = different field orientation
Red lines = current sheets

Credit: L Silva




Color coding = different field orientation
Red lines = current sheets
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Color coding = different field orientation
Red lines = current sheets
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Normalized jitter emissivity, P(v',0")

(Medvedev, ApJ 2006, _ 0 R
Reynolds et al 2009, ApJ submitted; Normalized radiation frequency, v//V'je

simulations by L. Silva)
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#1 Flat spectra (~w?)
‘aged’ Weibel turbulence - shock
= 2D, 3D
= foreshock/precursor contribution
= [ow-I" shocks
= ambient (ejecta) field = whistlers
= composition

#2 Hard (steep) spectra (w>1/3)
‘fresh’ Weibel turbulence = reconnection

= 2D, 3D, guiding field

» reconnection regime

= field geometry in the ejecta

= composition

= alternative (photosphere, self-Compton

J
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Low—-Energy Index (Effective)

(Kaneko, et al, ApJS, 2006)




(Medvedev & Zakutnyaya, ApJ, 2009)



Corseaeeneady state and neglect nonlinear effects:
|afpsrefiore ussictipniREaonpBfraRIg rstiX¥aibel instability
arvligieas ©aslarcktiritaddsslBration (Li & Waxman, 2006)
largd-$t glistfidIdeod florefinfe-time
increaBediagigtivielstficiency of afterglow shocks

sourb&ofeaataiatierields in galaxy clusters, at LSS formation
shiteies dMdulved eV, gaiherakaahfierdeovski, 2005)

s=p—1~1.2
8 1/3 —1/3,+—5/3

Typical field within AR ~ R/(2I?):

B-field spectrum B(Zmax) ~ (0.2 gauss) E%n089 R13

]
near a shock
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(Medvedev & Zakutnyaya, ApJ, 2009)




