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B pane paGor ([1-4) paccmarpusanack crabEmsanEg mApa -
MeTpUleCKOfl HeyCTOHUABOCTA H3~3a CHNeXTPA/IbHOA Inepexavxd
Wa3MeHHBX Xonebaunii 3 o6nacT:n HeyCTORYMBOCTH B  06GNACTh
CTOJIKHOBHTQILHON ANCCHIANMY B INPEANO/IOXEHAH, 9TO OCHOBHBIM
NpOecCOM IepeKaykd INIA3MOHOB SB/AgeTCH HHAYIHPOBAHHO® pac—
ceguue HA Honax. MaBecTHO, 9TO B HeH30TepMHiecKkofi mnasme Go-
ee HHUBKONOPOroBhHIME HBJISIOTCS pacHaAHbie NPONEeCChl B3aEMoAel-
CTBHS BOJMH C yyacTHeM CilaG03aTYXAIOMAX HOHHOSBYKOBHIX KON@Ga—
Mmft, B ommMude OT HHAYIMPOBAHHOI'O DACCEHHMS BOJIH H& HACTHIEX,
fnpn PacCLiOTPEHAR DPACNAAOB B IOJeé KONePeHTHON HAKAYKH HeOo6XO-—
MEMO YUHT-BATL (GA30B 16 COOTHOUEHHS B3aAMOASHACTBYOMEX BOJH,
“r.e. BaamMoneliicTeae, BOOGmE roBops,, EMeeT AHHAMHYECKAH X~=
pakTep, B pnammoit paGoTe HCClleflye~CH BO3MOXHOCTb cTabunasa-—
IHH napaMeTpEdecKoii HeyCTONIMBOCTH KOI'€PeHTHBIX INIa3MEeHHbIX
KojleGapuft B pesyibTaTe NHHAMHYECKOH! pacnajdoil mepexkadkd HX
SHer'wn B O6NACTh AMCCHIANHM.

PaccMmoTpaM ToHKEH cliolt I‘I‘M?W’ IIOMEIEeHHBIA B OMHOPOH=~
HOe BBICOKOYACTOTHOE noie bk = 09, » C BEKTOPOM 3llIeKTpHYeC—
KOr'o mo/f, napajule/lbHbIM I'DaHHHe Cliog, n JacToTol, G/makof K
nnasMeHHOR, (M ()gg. Ec/m amMmmiTyna BHeummHero mong Gonkme mo—
poroBoro, B mjasme B peaynibTaTe DPACHANHOA HEYCTONIABOCTH BO3—
6yxnaoTCs BHICOKOYACTOTHLIC JIGHIMIOPOBCKHE KojefamMg C gacTo-
TOk (;)o H BO/THOBLEIM_B@KTOPOM ko H HA3KOYACTOTHAS HOHHO3BY—
EOBag BOMHA (Q, N 31 ), PACHPOCTPAHTIOIEECS B Hal pPABJICHAP

Eo » OpHAYeM BBOIOJIHEeHbI ycnOBnﬂ CHHX pPOHHU3MA .
-

= = - 1

W=+ R K, 2, (1)

Hapac'raxoman BBICOKOYACTOTHAY IVIA3MEHHAS BOIHAFB*TRUIODYE —

Peib MOXeT paCnajaThCs Ha BCTPEUHYIO NCHTRMENPWEXYS: ., fEE‘)
H_HOBYIO HU3KOYACTOTHYIO BOJHY (Qa ' 22
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Wy = W+ Q. ) kp" k,"' 2,3 (2)

3areM B pe3ylbTaTe HOC/IEAYIOHIUX PACNANOB H CIAHHHS BBICOKO -~
YaCTOTHLIX H HH3KOJACTOTHBIX BOJH MOTYT NOSBUTHCS BOJMHBI C
sactorame W,p = WrnNQ ( R~ nesoe YWCNO) B COOTBETCTBYIO-
IMME BOJHOBBIME BEKTODAMH Ki 2N .E thE, . D BBICOKOYACTOT =
Hble BOJIHBEI TAKXEe ABJISIOTCS coScme_x@'m KONleGaHHsIMA NJIa3MBI ,
€CIM BLIIONHEHO YCHOBHe K, Y"d» 5"' \lMIM y T.€. IPDA STOM YCIIOBHH

*pacnagHag” nepekavka NIA3MOHOB MOXET OCYWEeCTBIATHLCH NPH
nocCpencTee CHHOR HE3KOYACTOTHON BOIMHEL,

Hcxopayo cmcTeMy ypaBHeHHH A/ KOMIUIGKCHHIX &MINTATYH

B3aEMOeACTBYIOIEX BOJH IPeACTABHM B BUAe

B e PBI 0, by,

* .
gl_g'_ﬂ, - Dln + a«mq 62 - Qn-q 62 )

S g6+ F
,5 --d‘ae"’z W Qpey - , )
3necs a’ﬂ D’G vnpl [ F-ngl Uy, ) .0’" u U

“oo-rae'rc'rnexn aMIATY AL bxcoxoqac'ro SEIX B HUGKOIACTOTHLIX
BO/IH M BO/HBI HAKAYKH, T = Ic - Geapa3MepHOe BpeMsd, d‘n’ f',,[

b= = [ — nexpementhl saTyxaHMS BHICOKOYACTOTHBIX H HA3-
xosacToTubix Bomm f,= j ~ KOSpEIAEHTE PACIANHONG B3AHMO —
nefACTBHY, KOTOpLIE CUHTAeM He SABACHUMME OT HOMepa N .

. Cmctema ypanuemaii (8) oTmuaeTcs oT KoHCepBaTHBHOM CHC—
TeMEI, PACCMOTpeHHOX B |8) , HaIMUHEM OTPENATEILHOTO MOI/IO=—
IeHAS B HYNeBOR IapMOHHKE H AHCCHIANHME BO BCEX OCTAMLHBIX
LONHAX, DTY CI'CTEMY MOXHQ HCHONL3OBATH KAK MOZENLHYIO H B
APYTHX 3aKavaXx O CTAGHIHSANEH HEYCTONTHBOCTH KOFEPeHTHBIX
EoneGanmit nyteM *pacuanHoi” mepeEadYKku HO CHEKTPY.

Amamus pemermi (8) , BLIIOMHEHHHIX C IOMOMBLIO MeTona
npousBoAdmeft GYHKNMH NOKASHBAET, 4TO ynpomennas cuctema (3)
He EMeaT CTAUMOHAPHLIX PeIeHWE, 7,8, CYMMAPHAS SHEDPrHS BHICO-
KOYACTOTHHIX BOJH HEOI'DARMYEHHO LACTEeT BO BPEMEHH % R

(8)

+)
Msl He y9ATHIBAGM BBLIHYXAESHHBIX IUVIA3MEHHEIX KoJeGawmf, BOS—
?zxam_xgn{: Ip4 BSAEMOAEACTBHE C HH3KOJACTOTHOH BOMHO

i"
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‘TloaTOMYy ANS BHISICHEHHS BOSMOXHOCTH CTaGU/IX3ANME [apaMeTpU—
YeCKO# HEYCTONYMBOCTE HEOGXONHMQ YyJYeCThb AONOJIHUTE/bHbIS (Gax—
TOpBI, TAKHE KAK SABECEMOCTEL KoapdummenTOB BaaumoneicTsud

p OT HOMEpa r'apMOHMEH [l , HapyweHUe CHAHXPOHH3MA B3aH—
MOAeHCTBYIOMUX BOJH, 21BUCHMOCTE NEKPEMOHTOB 3ATYXAHHS BOIH
or ammauTyd ¥ T.A. Kaxo# 3 3THX (aKTOpoB 4B/IGeTCH OIpeae—
JIIOIZM, 3aBHCHT OT KOHKL THO# (H3HYECKOfi CHCTEeMBI, KOTODOH
ConoCcTaBlIeHbl MOAeNbHUIe ypapHends, B paccMaTprBasMOM HaM:A
ciiygae pacnagHol HeyCTOAIMBOCTH JIEHI'MIODOBCKHX KojieOaHmit Hap—
Gonree CymeCTBEHHBIM OKa3bIBAETCH Y4YeT B3auMOAeiCTBHYS HHSKO-
YaCTOTHBIX BOJH, T.,K: B CHITy KHHEMATHYECKHX YCJIOBHA (1), (2&
HOHHOSBYKOBAA BO/HA ABJIIETCH BTOPO# rapMOAHKOH BOJHEI D, &
3?2 23(1 , SZZ P Q1. ywnn.maq 9TO B3aMMONEHRCTBME M BBOAS IPOH3~
sonsmyo yrxmmo ()= ZQ vnonyqaem CIIEAyIOmYy10 CHCTeMY

g—@ =~—£p+P5:+6; [Pe.w' Eacpewa
88 b~ pu 5,
R N

3necs crobxu < > ofoamauanT ycpeanemme mo § .

(4)

AHa/MTHYeCKHE BBIPAXEHHAS /IS CTANMOHAPHLIX COCTOSHHH
cacremu (3) MoxEO mOmMydHTH fmIIL B HEKOTOPHIX -NPeASITLHEIX
ciryuasx.

1. Tlpr ycnoeau P,P _2 /20‘:- << inmeeM

4 (%
,611 e Ad‘, ’ GI 15‘1 ’(5)

F-df (- g Y
'QI J“z e : (Pa.,. b": ’) )
T.0@ cnexn!u N %ﬂl)ﬁl‘:&rc‘wﬂ_]’;

CHEMMETpHAYeH OTHOCHTEILHO Hy/TeBofl rapmomak: N =0
H OBICTPO CHafaeT IDH YBEIAYCHHH ]nl . Npa ammm. ryne HaAKavgw,
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6m3K0f X IOPOroBoOlk ( F LR f'<< d: ) MOXHO IOIYIATH CJIEAYIO =~
Imee BLIpAXEeHHEe /g NOJMHON IHEePrHA BBLICOKOYACTOTHLIX BOJIH

. - fl2
_J}'VT:_= 161‘- . ,f::. (EuaxEminop )l (8)

2, Ipz cmabEOM npeBhmueHEH mopora ( Fa>>d\ ) = nomon—
HATEILHLIX YC/IOBEEX \rﬁ‘ F Io°1>>.{ . Fi M, momyaem -

o | |
|anlafdzwyﬁﬁ(l-mlp)”’ (7)

w 3 _EE m E?;IGK.
NTe @ b S m 28NTe
Yrcnemwoe BCcnenosande pemennfi crcremsl (4) norasano,

9TO C TeYeHHeM BPeMEHH DPemeHHd NPEG/INKAIOTCH K HaieHHBIM
BBHING CTAUMOHAPHEIM COCTOSHHSM.
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ON MUITI-MODE DECAY INTERACTIONS

I.AKol'chugina, A.G.Litvak,I.V.Khazanov
Scientific Research Institute (NIRFI),Gorkii,U.S.S.R.,

In some papers[I'A} the saturation of the parametric
instability due to the spectral pumping of plasma oscile
lations out of the instability region into the region of
collision dissipation wa/s investigated on the assumption
_that the nonlinear Landau damping of electron plasma
waves on the ions was the dominant ‘process of pumping.
But the electron-plasma ion-acoustic decay instability
is known to be the more low-threshold in nonisothermal
plasma. In contrast to the induced wave scattering on
the particles,considering the decays in the pump field,
the phase relations of interacting waves are to be ta-
ken into account, i.e. the interaction, generally spe-
aking, is of the dynamic character. The possibility to
suppress the parametric instability of coherent plasma
oscillations as a result of their coupling to the other
damped modes is investigated in this paper,

Let us consider a thin plasma lsyer, placed in a

uniform high-frequency field E =E e ot ,with an
-7—



electric field vector, parallel to the layer boundary,
and the frequency near the electron plasma one () = wP, .
It the amplitude of the external field is greater than
the threshold one, the h.f.Langmuir oscillations with
the frequency w° and the wave vector Tl: and the l.f.
ionsound wave ( R, —i:), propagating in E: direction,
are excited in plasma due to decay instability, the syn- .
chronism conditions being satisfied:

0= 0+ R, K =-F . @
An increasing h.f.plasma wave may decay in its turn in-
to an opposite Langmuir wave ( W, , —E: ) and a new low
frequency wave ( Qz . i’z ) - —- .

O, =0 +9Q, | l!,=“|£,*'3!. . (2
Then, due to the subsequent decays and the nergins. of h.fe.
and 1.f, waves, the waves with the frequencies (a)“=o)'= n
( n is the integer) and the corresponding wave vectors
T{:n;l—e: £n 72 may appear. The.se hef.waves are also the
plasma self-oscillations*), if the condition k1, »%W
is fulfiled, i.e.under this condition the "decay" pumping
of plasmons may be realized by one l.f.wave.

The initial system of equations for the complex am-

plitudes of interacting waves is of the form: ‘

B

-‘%‘g -— 0+ F8f+0,b) - a8,

(3

+) ¥e do not teke into account the forced plasma oscille-
tions, arising from the interaction with the l.f.wave

(91;57)0 - -



*
To = "0y *0pb, -0, b,
LUV W
_01_32—.-~Jg+:a .

Here Q,=1U, 6’ '5 =V B/FO, F=1U Q/E y Upy ¥V, and
'u are the amplitudes of h.f. and l.f. waves and the
pump wave, respectively; T = (’o is the dimensionless
time, d\,, f',,/{o , Kn Fo and F,, are the damping decre-
ments of the X.f. and £.f. waves, PH = ﬁ are the coef-
ficients of decay which are independent of N -number.

The system of equations (3) differs from the conser—
vation system considered i.::S5 ] by the presence of the ne-
gative absorption in the zero Larmonic and the dissipa-
tion in all the rest waves., This system may be used as
a model one in other problems on the instability satura-
tion of the coherent oscillations due to the "decay™ pum-
ping over. the specirum. '

The analysis of solutions €3) carried out by the me=
thod of the generating function shows that the smﬁli_tied
system (3) does not contain the stationary solutions, i.e.
the total energy of the b.f.waves increases unlimitedly
in time f: lanl — °° . Therefore, to investigate
the poaaibility of saturation of the parametric instebili-
ty the additional factors are to be taken into account
such as: the dependence of the interaction coefficients

.Pn on the harmonic number N , the synchronism dis-
continuity of the interacting waves, the amplitude depen -
dence of the wave damping dggz_'_ementa etc. Which of these



factors is the determining one depends on the concrete
physical system, that the model equations are correspoun=-
ded with. In the decay instability of Langmuir oscillao-
tions considered by us, the account of interaction of
l.f.waves is more essential, as in virtue of the kine-

matic conditions (I), (2), the ion-sound wave b 2 18

the second wave harmonic b,: 2, =lz, | Q, =2Q,

Taking this interaction into account and introduci.ns
n

the generating function @ = 5: a, e ind » WO

obtain the following system of equations'
A2 _perar b0 - 5,0eY
Ab = .8, +F< D" >—y&‘ba~ ()
Sk g b, + <0 0% S8, |
Here the braces are the averaging over ¢ .
Analytical expressions for the stationary condi-
tions of system (3) may be obtained in some limiting
cases only.
I. Under the condition __,1:_1_1:‘_22_ << | we
id,

52 Fegr g o
P

LI e KL
la, [t “e =g ( pd_g, )""

F2 5 Fi+g

that 15}12- o jw N '

he spectium is aymetrical relative to the zere

have:

(5)

harmonic N = and decreases quickly with an increase
of [n] . When the pump amp’itude is close to the thres-

hold one ( Fa - 6‘, << ¢ . ) the following expression
-40—



may be obtained for the total energy of the h.f.waves:

{
- 163— W EP“NPE Eshresh )/2 6)
\ thresh

2. At strong increase of the threshold ( F2>>f, )

and under the additional conditions —{;EJZE. >>] pls> 3 '

one obtains: !

g2 Sl F (4-—“_5 )'"’ ,

UL py ”
Ve | Yn l _Epamp
NTe E M 2aNT,

Computer calculation shows that in due course the
solutions of system (4) approach the stationary states

found above.
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