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The problem of coupling laser energy to plasmas to produce efficient compression

in laser nuclear fusion has so far been a subject of great interest. Apart from resonance
absorption and anomalous absorption, the stimulated scattering of incident laser light
in the under-density plasmas of corona is also an important problem to deal with, because
it has a great influence on the laser energy for heating the plasmas. The main results
of this paper are:

1)

2)

3)

We obtain from Vlasov equation the general equations for the electrons, ions of
homogeneous and inhomogeneous plasmas and electromagnetic radiation.

Having solved these equations, the threshold powers and the growth rates of the stim-
ulated Brillouin, Raman scattering and harmonic generation in unbound homo-
geneous and unbound inhomogeneous plasmas are obtained.

In the case of bound inhomogeneous plasmas, the stimulated Brillouin scattering,
which influences greatly the absorption of laser energy by plasmas, is analysed. And
the scale equation which describes the relation between the growth rate » and the
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(p-spatial gain, -

characteristic length L is also obtained: P+4»=1.19 /

pumping power, V-group velocity of the scattering waves)

Having analysed the results of the coupling equations and the data of the harmonics
experiments described in literature, we propose a successive-generating mechanism
of the harmonics and sub-harmonics (semi-integer harmonic). Firstly, there are strong
Langmuir waves near the critical surface owing to resonance absorption. The beat
between the Langmuir waves and the incident waves Ew, generate E,w, waves. And
the beat between the Langmuir waves and E,w, generates E,w,. Similarly, series of
harmonics of still higher orders can be generated successively. The subharmonics

are caused by the beat between the incident waves and two -C;L Langmuir waves,

which arise from the parameter decay in the 14 critical surface. So the ratio between
the amplitudes of two neighbouring harmonics is almost a constant:
E; 1/ Ej=-wpn,/[wo(~w?+ i+ we?) ]
This result is in agreement with the relevant experiments.



SEEE LT T r S
At 5% % E R
HHEH EAX TE#A

WORRRAE R, WObRE RS & B 45 B T P R 7 A28 2 FR AR 2 R o 1) A, B
B B 536 RGOS, 5 0 A 2 XA A S TR PN BT SO 2O A B
M, POy EEEMEIEBOCRER SN S, MART WORMMM ARk, AXERLGRE .

@M Viasov Jif2 i, 0 TEM S HENFEFHRG BT BT 5 il i m
BIEYL

@t ALITRERART TaF 2959 55 0k 38959 5 BT U AR S0 FEL O e 2 o 2 R 5 0
A R SRR,

@FeA Ak 5T B TR 0L T AT T X WORIT M e e T A A HLIH O, R4S T
%%v%%ﬁ&gL%MiﬁiﬁzFH=LNVWQY'w—§@%ﬁn~ﬁﬁ%$,
V— U SR ) o

@ I3 Vs & TR A SR 4 R 5 S0IR 7 SRl RS SE IR 00 , 32 1) T R B 5 i B O
BOW BT ER . B e H TR AL =4 3R Langmuir 3, &5 N 5 3
Ewq 224074 Eyo, B, Eyw, 76 Langmuir 3¢ b FHU— WAE R Eow, BE, BRUCHED 55 U B
%Féom&%%%%%%%@%%ﬁﬁtéﬁﬁﬁ&ﬂ%ﬁ¢”§Lw@wkwﬁkﬁw
A2 YR FIUARE 2 0T 7 2 1, TF° R S A543 D IR L — 6 B 453

B/ Ey=—wp®ne/[wy( — 0+ +wu) ]

ZH R PG EEFRTR, X5 O MR LR R

e 18 o



