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Fig. 4.— The GRS photon spechrum (cross hair) of the first 1989 March 6 impulsive burst (UT 13:57:29 -
13:58-34) compared Lo three models, hard sphere (short dashed line), whistler {medivm dashed line), and
the general (long dashed line). The fitted parameter are given in Table 1,
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Stochastic Acceleration Model

Acceleration Fokker-Planck Equation

(Pe::si.be« mzxkan;CM S) af 62
| o OE?

(DN (AU = [E)] = 72+ QUE)

1) Electric Fields (parallel to B field)

Dricer Field E~10"% V/em

Energy Gain AE ~ KT(L/Acont) ~ few keV (€ < £.) where

€ >Ep “IWunawny ELLCTRINS, UNSTAGE wd TurBucencE
Shi f(E,t) = # particles/volume

2) Shocks (First Order Fermi) E = Kinetic E in units of m,c?
5 = Kinetic Energy, in units of m,

Need Scattering (turbulence ?)
D(F) = Diffusion Rate

Efficient at High Energies
Rate Governed by Scattering (Tocat = D1 A(E) = Systematic Acceleration Rate

o .
Acce tbRATIon RarE no Ugpack D | 51| = non-stochastic loss rates
A R
3) Stochastic (Zurbulence, Waves) Tesc(E) = particle escape time
Second Order Fermi
S Op ermi) R Q(E) = Source Term
T‘CB‘ — D#’f‘ ] Tacg - p /DP’ [ﬁ .f- L'J ,’J £ J‘de.-q CS)J

At high energies, Tacat << Tacey similar to shocks but slwer by 3

At low energies 7,.. €& Tycae more efficient than shocks
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