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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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-2
Stochastic Acceleration Model
Loss Rates

|EL| = Egou + Eb‘ynch = —ArrieninA/f - 4ari B*6%4% [9m,c?

3 -2 _«1 n l -4,-1 B__Euz
=6 1077 (g 5 +33 x 105 (_sooc) By

Source Term

Q) = Qo | Z ey (- £

kT = 1.5 keV

Definition of Coefficients (General Form)

D(E) = DB(B)*

A(E) =D(g +2)(v8)""

L

TBRC(E) s 7;:::(716)3}'8 T M

—_

Stochastic Acceleration Model
Whistler Model

¢ Model Parameters related

= - 119 b A =1
T = ?T(q 1) (Cj'rmu) a"ﬁ’ﬂc
2.

c

Tesw | _@G-2) 4(;,)2
D G-1%G+)

=
Il
@

=G—2

Wpe _ n_\2( B )"
o =2(57e) (00

General Model

e No relation between model parameters
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Photon Production

Thin Target

Tas(h) = L [ dB fas(E)Benas gr (B, 1)

Thick Target

funick(E) = ‘*E;f:%w

Jrp(k) = L [* dEfauﬂaI%(Es k)

Generat  Kesuurs

?&frl:»._a Ht‘ J 1wy, (94¢ {174

. wiTh
(. HiGw Engrai€S (Exac value depends on
Pﬁama 'Parﬂ.ucjw.;rd:_t"ﬁ
12 > 3
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2, Lew EnéngéEs DN"“ 'Dﬂ' /P'b

'pu fe (F! ni SoTrodp [c.) A c.ce.e-trq.'r‘:.l"k
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Fig. 4. — The GRS photon specicum (crom hair) of the first 1089 March £ impulsive buest (UT 13:57:20 -
13:58:34) compared to three models. hard sphere (short dashed line), whistler {medium dashed line), and
the general (long dashed line). The fitted parameter are given in Table 1.
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Fig. 3.— Same as Figure 4 except we plot the power J{E)E” instead of photon flux J{E). Note that in this
representalion. Lhe linear integral under the log-log graph is the amount of photon energy in Lhat interval.

Thie ion alve maguiles the diff b the dal B¢ and the dete poiate. Fig. 7.~ The BATSE (cros hair) and EGRET [solid bullet with vertical error bass) data of the 1991
June 30 Rare (UT 2:68:32 = 2:57:11) compared in three models (same as Fig. 4). The solid histogram at

high enerey is the EGRET 2-0 upper limits. The EGRET data ace identical to that given in Dingus et al.
11994) except that only every third data points are plotied between | and 10 MeV for clarity. The BATSE
photon flux in each channel is inferred from the photon counts in each chanoel by comparng the ratio of the
observed counts and the predicied model counts. The fitting is performed using Use actual photon counts
in each chanoel through the BATSE detector response matrix. The first and last energy channels ware not
usedl in the fitting procedure, and the fitted parameiers of the models are given in Table 3.
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Fig. 8.— Same as Fig. 7 for the 1991 July 2 face (UT 19:35:19 - 19:37:01). The fitted parameters of the

models are given in Table 4.

parameters  hardsphers whisLiet geneenl
Qafem™ %71 (14201 » 105 (17 £0.01) = 109 (T7£51)x (077
afemn =% TH2000 = 10" (29£0.0)x 10" {1.62%0.43) « |01
HG) 007 £ 29 300 + 40 126 + 66
’ 2 143+ 002 1.22 4 0.09
) 0 1 172014
Tlsh 1384 008 012 0.090 £ 006
Lliem| 0* (282040 = 10* 1
R 7w jo®
v I ) 13
i 13 f.l 1.9

Table | \Model parameters for the first impulsive peak of the 1989 March 6 Hare.

rew

P LATATAL
Qolem™*="| (3420T)x 10* (17210 x10* (27201)x 10°
alem=  (54£05) % 10" (38203 % 10" (1.94£0.1) = 10"
BIG) W00+ 170 500 + 20 8254 M
y 2 1214002 13220.04
o U] 1 1.33£0.03
Tisl 0.083 4 0.001 0.0 0.022 4 0.001
Liem| 0 (46£0.0)x 10 10°
R 3= 108
v 25 P2 23
Ve 3.1 16 3

Table 2 \odel parameters for the second impulsive peak of the 1989 March 6 Hare.

parameters  hardsphere whistler zeneral
Qolem=s"T] (43£05) = I®  (10£02) x 100  (L31=003) x 107
afem™d]  (L112001) x 10" (195£0.01) x 10" (44402 x 10"
HIG) W16 02220 L E gL
" Lisx0.01 15 £00
' L LTl L0002
Tlsl 0.49 4 0.01 0.15 0.096 £ 0.001
Licm] 1w (202£0.02) x i0* 10°
R Tx10°*
" 106 104 103
Vi 62 2.0 1.8

Table 3 Model parameters for the 1991 June 30 Aare
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