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Pitch-Angle Diffusion Equation

_ {0, 2<2Z,
(82, /m)1-M)g,, 2 >z,



Definitions

y = sin O

1
2= 20) = [ YTO)

~ 0.6901(1 - y%) - 0.2326(1 -y

TG) = (V/4La)(2m/Qy)

~ 1.3802 - 0.6397y"
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Solutions for Constant D,

gu(2) * cos[(M/Dy)"*2], z<z

gn(z) x coshlkn,(z-2z0)], z>z

Zy) = Z(O) = 16/335



2 = (l—n)(92> _ _2‘:_1_;__
" nD, D,,

kn tanh[k, (zo - Zc)]

= (M/D.,)* tan[(\,/D.,) "z

Zc

M/Dz)"? =

(1/z¢) tan™ {(An/Dzz)™"* ki tanh[ky (20 - z)]}



Table 4. Directional flux ratios for lowest eigenmode (a., = 5°).

TEDZZ

(1-nXR,)

flux ratio :

1076
1073
10~
1073
102
101
100

oy =0vsay =90°

flux ratio :

0.000048655
0.004748619
0.064037320
0.442028147
0.897446030
0.988884150
0.998879136

0g=0vsoy =0,

0.014045975
0.399582996
0.888624184
0.987903180
0.998784268
0.999878399
0.999987839




Table 1. Solutions of (7b) for various normalized diffusion coefficients (o, = 5°).

nD,, numerical result Ao _ electron loss rate
1-nXR,) for k D,, diffusion coeff
0 o0 12.04976577 = (w/2z,)?
10-6 999.9940016 11.99667930
1073 316.2090003 11.86812502
10~4 99.94514197 10.96859721
1073 31.52802804 5.983447552
1072 9.949461317 1.008219505
10-! 3.145219678 0.107593176

100 0.994569743 0.010831026
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Table 2. Solutions of (7b) for various normalized diffusion coefficients (a, = 5°).

nD,, numerical result A _ electron loss rate

(1-1XR,) for k, D,,  diffusion coeff
0 % 108.4478919 = (3n/2z,)?

10-¢ 999.9460135 107.9701060

103 316.0588351 106.8127568

10-4 99.50493049 98.76880927

10-3 30.57164174 65.37472138

0.002 21.04224439 57.22395114

0.005 12.19058992 51.38951740

0.010 7.120187025 49.30293673

0.020 1.327525081 48.23767716

(z/7)? 0.000000000 48.19906305
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Table 3. Solutions of (7b) for various normalized diffusion coefficients (a, = 5°).

nD,, numerical result A, _ electron loss rate
(1-mXR,) for k, D,,  diffusioncoeff

0 % 301.2441440 = (57/2z_)?
1076 999.8500303 299.9169187

10-3 315.7582936 296.7000531

10-4 98.61727534 274.6330043

10-3 28.11979514 209.2771213

0.002 17.34092632 199.2922744

0.005 2.655051431 192.9507019

(z/27)? 0.000000000 192.7962522







Empty Loss Cone (Weak Pitch-Angle Diffusion)

d[. dg,
L ip Y8
dz| © dz

+ Mg = 0

sin o\

=
1

1
z = 2(y) = fy y' T(y)dy'

~ 0.6901(1 -y - 0.2326(1 - y'4)



Expansion in Basis Functions

Sn (Z) = E gm (Z) Umn



8 () = (200/5un) 2 11,/ Cu] ™ 1, (8n)

e
y D;Z1/4[ fo Dz-;llz dZ]-l/Z

Z
0, = Con f ) D712

e . ~172
-+ [fo Dzrzlrlzdzl]



JJCwm) =0 (n=0,1,2,...)
v = (0-1)/(2 - 0)
o = lim (dln D, /dIn z)

z—>0

Cyn = nm+ (2v+3)(n/4)



gn(2) = Eém(z) U

e R R
Ay = f (02, /4D, (A, /d2)dz

M o= Amp - E At
" ’ Apg = Ny

k=n
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U, = [1+2(Ukn/Unn)2]“1/2
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