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3. Dynamics of the Wave-Beam Interaction and Quasi-linear Theory

Energy conservation:
~ADy = AW, + K.+ Wg (1)

where Dy = nbmu2 /2 beam drift energy density, W beam ther-
mal energy, Wg =< E? /8w > electric ﬁel_d density (averaged over
space), K, = AW, + AD; kinetic energy of the bulk electrons as-
sosciated with wave motlon, K, ~ AWc, as De = 0 initially— D ~
(A Dy)? /nmu
wet = 936

8.8 x107° = (1.1 + 4.2+ 3. 5) x 1075

in units of nemuz.

Quasilinear integral:
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4. Interaction with the Bulk Plasma and Mode Coupling

Nonlinear interaction between wave modes:

a.) Nonlinear Landau damping

wp Twy — (k£ k’)v =0, ANy = iANk'

ON kik’é
atk )3 / dvVi 1 [Ne N 30T Ni £ Nl £5(v)
7,k v

epo + e « epo:cancellation between Compton scattering and scatter-
mg off shielding cloud Ce-Y%, e~ ) o
:qug +1 <> epo _ Ce~1 %)
b) resonant mode coupling <Ca-%-i5§\)

wg=wp twp k=K k" .

= Y Vi [NgNp F Nka' NgNyn|
k' k7 '
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Strong Turbulence (Zakharov 1972)

electron fluid equations :ne = ng + én, + 6n L

32

d e :
30 <50ne + we6ne avg Ab'nc +ve—bne=V- ;&zlEH

ot

V. Eyg = —4mwedne,

low frequency electron motion: pondermotive force I |
e¢ U ; i ‘ Y o \
bnp =nglezp———~-1) o
T. L
o2 '
U= E?
2mw? 3 H )

ions: quasi-neutrality én; = §ny, hydrodynamic, static or kinetic
eqns include modulational instability, decay instability anql'NLLD}_-‘f‘f

by ions as special cases. -
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FIELD ENERGY
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Fig. 2
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Fig. 4
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Fig. 6
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Fig. 8
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Fig. 9
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Fig. 12
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Dum: Downshifted Oscillations ‘ 17
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Dum: Downshifted Oscillations 18
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Dum: Downshified Oscillations
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Dum: Downshifted Oscillations
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