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Electron waves (electrostatic)

3
B,=0or k[|B,; o= (u;‘: + gk*v? (Plasma oscillations)
| (Upper hybrid
— 2 2 2
k L By w? = w, T 07 W oecllations)

Jon waves (electrostatic)

I
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<
~

B,=0or k|[B,; o

. v.KT. + v,KT, (Acoustic waves)

M
- " . (Electrostatic ion
k 1By W= Q; + Ko cyclotron waves)

o " (Lower hybrid
w'=u=Qu )

e oscillations)
Electron waves (clectromagnetic)
B,=0: w® = w? + k3 (Light waves)
c’k? W’
k L B, E, | B, —=1--L (O wave)
2 "
, ck? 2wt~ w? ,
k LB,E LB, —F/=1——F—F""— (Xwave)
w” w W - w;
ck? w?lw? (R wave)
k || B,: = 1-— m (whistler mode)
ck =1— __E!-'_w-__ (L wave)
w* 1+ (w./w)
Ion waves (electromagnctic)
B, =0 none
k ” B,: o w? = .k?vf\ (Alfvén wave)
w? v+ v
k L B, _ — = ¢ —-—'———i\- (Magnectosonic wave)
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— Branch cuts in the k-space and two integra-
tion paths ¢; and ¢, giving two independent

solutions of w(k). —: branch cuts of the eikonal
function g(k). —: path in the upper Riemann

surface. ————: path in the lower Riemann surface.
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The results of w,/w,; (the solid line) and w;/w,; (the
dashed line) vs k,p; for n= 0-5 are illustrated for a hydrogen

plasma. The same parameters are used.
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