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PLASMA DISPERSION FUNCTION 4
Fre cA
Definition'® (first form valid only for Im ¢ > 0): el Carde
T dt exp (—t2) 16
. —1/2 B 2 42
Z({) =m / ——t—C —2zexp( C)/ dtexp(t).

Physically, { = @ + iy is the ratio of wave phase velocity to thermal velocity.

Differential equation:
d*Z

da . _ g, G 05 _
= 24D, 2O =i Sn 2 +2Z =0

Real argument (y = 0):

Z(z) = exp (—:132) (z’ﬂ'l/z — Q/m dt exp (tg)) .
0

Imaginary argument (z = 0):
Z(iy) = ir"/% exp (y°) [1 - erf(y)].
Power series (small argument):
Z(¢) = in'/? exp (—CQ) = O (1 —2¢%/3 +4¢*/15 — 8¢%/105 + - - ) .
Asymptotic series, [(| > 1 (Ref. 17):
7(Q) = in'Poexp (—¢%) = ¢7* (14 1/2¢% +3/4¢* +15/8¢° + -+ ,

0 y > |zt
o=9q1 [yl <]z
2 y < —le|™!
Symmetry properties (the asterisk denotes complex conjugation):
Z(¢*) = —[2(=QI%
Z(¢*) = [2(Q))* + 2in'/? exp[—(¢*)?] (v > 0).
Two-pole approximations'® (good for ¢ in upper half plane except when y <
71/ 222 exp(—2?), z > 1):
0.50 4+ 0.81¢  0.50 — 0.81¢
= & a*+¢
0.50 4+ 0.96¢ i 0.50 — 0.96¢
(b—¢)? (*+¢)?

where

. a=0.51—0.813;

Z(¢) =

Z'(¢) ~ b= 0.48 — 0.914.

30



Iw\a,gtuwj Po A4~ & P

Tw {2BY =

Fou- S WLl

Z(3) ~

e 2
e B
C‘ovju,w‘e/«/‘(‘

2.
i, —E
u e

$or reafl I

=0 & a= 232/3 %%?a/LS“-



odichoastipg,
g’lwcck, g e

P %27 )




//\_/-/\4/——\

7 L{W’lmo -
€= 1+ L [z+;zcg)]

Supperre. we  otidn L wovry  @bat T, 63

év.>0 (/\/Q/) +WO §o(u/‘/‘f0%(

< \ P\Lduia_ wave

cc
elechen  acowstec

mel\”

(hishly clawmped )

Supmyse WO

SO +levmat




