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Muorze ¢ramyecKme NMPOHECCH! B HEOQHOPOAHOU Inasme,
B3aEMoacicTByOMme C NepeMeHHLM 3/IeKTPOMATrHATHLIM IOJIeM, =
Takue KAK JuHelHas TpascjopMannmda H NOIVIOIMIEHME BOJH, Hapa-
MeTpadecKas HeyCTONYMBOCTbL M T.A., = CYMECTBEHHO 3aBHCAT OT
CTPYKTYpH! 0ONIaCTR INa3MEHHOI'O Pe30HAHCA ((d zw) H NO9TO-
My BeCbMa WyBCTBHTE/ILHB! K ee Heymueimol nepopmammn, Ycmie—
HHIO po 3Toi OedopMamuu K CBA38HHLIX C Hell He/MHeUHBIX o¢—
dexTOB CHOCOGCTBYET K TOMY X HalUTie B Pe3OHAHCHOU ofnac-
TE Pe3KOro MaKCHMYMA KOMIOHEHTH! MeKTPHYeCKOro mois Ee“"
mAapaienbaL IMPaaEeRTy IVIOTHOCTH INIA3MBL .N('o) [1]

B xage~TBe KOHKPe. I0r0 E HMEIONIEr'0 AOCTATOUHYIO 06~
HOCTBH IpUMepa PACCMOTPAM CTPHKIMONHOE CaMOBO3aeiiCTBHE NO—
19 B OOHOMEPHOH CHCTeMe C JMHeHHbr 1 npoduiel: HEBOBMYIIEHHON
IWIOTHOCTH .No (X)m aaaaHHmM OMHOPOAHBIM BEKTOPOM 3IIeKTpHIeo-
KO HHAYXIUR 38" . B npenmonoxenmn cnaGoit npoct=—
PaHCTBEHHOH zmcnepcun H MAJIbLIX OTHOCHTE/ILHLIX BO3MYICHHUH
mrotHOCTE  (N(X) (1o me ee rpanmenra) YPapHEeHHS CaMOCOINIACO-
BAHHOT'O c'raxmouapao;_o COCTOSIHHE [N OHASIeKTPHYSCKOR NPOHHU —
HAeMOCTH &(m) 1~—f = { -y U aMIVIHTYABI SAeKTPUYECKOro
moms E(R) B o6nadTa 18 <<c1 AMEIOT BUX
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eZmeZ(Te.,,T )] = napaMeTp . CTPUKOMOBHON Be/mmeilmocTH,

'T‘ 'T', - 'remnepa'rypm SNIEKTPOHOB W HOHOB; IPSANONArae1Cs
(f<<e °5, E| <<

OCKOJIbe HaC HHTepPecyioT COCTOdHHA, B KOTODHIX BO3MY~
MeHrd INIOTHOCTH COCPefOTOYEHEl B OCHOBHOM B HEKOTOpPOH# orpa=



HMYIEHHO! OLNACTH, B KAWECTBE KPACBLIX YCJOBEN nig ypaBremus

(2) ecrecTsenno mpEEETH Te Xe ycioBum mamywerna (npm X--oo)
# OrpaREHeEHOCTE (ope X~+o00) QIS ACHMOTOTEKE IIASMEHHOH BOMI=
vet £- 4=, 9T0 B B /EMetmoM cmymae (mpr o6 =0) (2] :

3mee (¢ {ENE- L) 00H), @
mm N D). O

B orcyrcteme mpocTpascTeermoft mucmepcmz ( f = 0) pac—
npepenerzs E (%) z §(X), xax 6mwio morasamo » (3] mpm
EoX)<fe=-3 (etD%/4 ) sBnsmoTcs meomHOaHAMHBIME W pPASDLIBHbI-
mz (pac, 1, nynx'mp).' Ip= 6‘5‘ 0 pelueHHe HENPEPBLIBHO A, BMEC~—
TO KOOPAUHATHI PASPLIBA, MOXET GHITH OXapaKTepPH30BAHO KOOPIH-
EaTOt & KAYeCTBEHHOrO WIMEHEHMS ero CTPYKTYpH: B o6aacTu
X <X neficTeETensEES W MHEMAS qaCTH KOMIVIEKCHOM aMIVIUTYABI
£(%) ocmmmupytor, & B ofnacTeE X >J. MOHOTOHHO yGLIBAIOT .
BecbMa ClIOXHO OTBETHThL H& BOIpPOC O wucie peuwenuit, Co Bcelt
CTPOrOCTEI0O MOXHO YTBEPMUIATH JHMIIb; 9TO HAGOp pelleHHH AON—
MeH GHITb MHCKPeTHBM, DTO CleayeT H3 eAZHCTBEHHOCTH pelie —
mug munelnol sanamn ( o = 0) I AHAIITHYHOCTE pomeHES 3apa—
@u Komm nna ypapremng (2) Xak (yHKIME HaYabHBIX YCIOBHE K
mapameTpa o& . ByaeM pacCMATPUBATE Kak “OCHOBHOE" CoCTOH -
BHe Taxoe pememme E (X)), &(x), xoropoe mpu &=~ 0 papno~
MEPHO .HeIPePHIBHO IEPOXONUT B JHHeHHOE BO BCEM HPOCTDPAHCTBE.
[No--BEAAMOMY, HADGLY C STHM OCHOBHBIM COCTOSHHEM CyMECTBY—
JOT ¥ BEHICIIHG -COCTORHES], X&PAKTepASyeMmple GOMuIAMA SHaueHns-
ME EKoopamHATH! X, , T.e. Gonee ruyGokoll Aepopmanpefi IAKpUTH~-
"geckolt o6nacTa, ; 213 .

B 6eapasMepHBIX HEPeMEHHBIX 8":%‘ (“g"‘) : R Z’%(@ZR) fs
ypasuenge &e) IPAEAMAEeT BEX ‘

%+(-Z+m|6‘a)g"; '2,=°03232/d‘a (5)

K3 KOTOPOT'O 9CHO, YTO XApaKTep PemeHHS OnpenensgeTcd eQnHCT—
BEHHbIM IapaMeTpoM He/HMHeRHOCTH 'L . Ilpph <<1 ocuoBHOe pe-

mIeHAe BCIOAY G/A3K0 K JEHeHHOMY ¥ MOXeT OhTh HalNeHD MeTOo-
OOM BO3MyueHHA, an’ 'z >>] xapaxrepHbilt Macm'xifnﬁ ocuuIaME
nons » obnacta X<X paser (o ﬁ:, T.e. B ) 6  pas menb-

me, ¥eM B obmacta N=N, HefHOK sanawa,

-4=



CTpyKTypa OCHOBHOI'O COCTOSHUS PACCUHTHIBANACHL C IOMOUlbL:
3BM [4] . Bruto majineso, 4To HpH BO3pACTAHMH *], nepexon § (& )
yepea Hy/Ib CTAHOBHTCS. BCe JO/e€e KDPyThIM K ero KOOopAaMHATa X
TnpaGIMKaeTCS K TOUKe I,¢=5?r(0032/h )’/5(€n(ac¢)=et),me mpa @ = Q

=co (puc. 1; cnnomnas kpasas).
x BuMmecTte ¢ npodunem e(&) MeHSeTCS M INUIOTHOCTL YOTOKA |
11e Pru| $ , YHOCHMOro OT OGNACTH DPe30HAHCA JUIA3MEHHOH BOJ—
mo#t, B /muetimom npubmaxerma (R<< 1) §= &f&)[ﬁa [§ (2).Mm
) ’L >1 3aBECHMOCTE s( PL), HalileHHas 5a OCHOBAHMM BLIIOIHEHHE
OHCJIGHHBIX PACYETOB, XOPOWO ANNPOKCEMApyeTCH (yHKumeh &= %é}
OTKynOa $= 0,79wdf.3[ﬁ' s T.e. appexTHBROCTE Tpancq;opma.:&ﬂd v
SHEPrHE B IPONOJLHYIO BOJHY C POCTOM 'L CHEXAGTCS ¥ HepeC—
TaeT 3aBHCETR OT . 3ameTHM, 9TO 3aKOH yObIBAHHS $~
MOXHO TNOJIYYHTbL HENOCPeACTBEHHO HA OCHOBAHHU HPOCTHIX MOAENIbe
HBEIX COOGpa’keHHM#l, pacCMaTpEBAS I"eHEepPAIMIO IPOAOILHON BOJHBI
Ha ckauke *xononoro” ( UP‘LO) pacnpenenexng & (R ) 5 Touxe
L=Re-
Haifinensas saBECEMOCTb %— (R) onpenenser oTHocmTem:EO®
YMeHbineEne kozsddmmmenTa TpaHCHOP B sajade O Ha-
KIOHAOM NANEHHH NONePedHON BOMHBL H— = -L'VT- ; BXopsmas
B | mEayxmma )  MoxeT 6HITH Bmpgmelig webpes aMmmTyny
nanaomeil Bomst B Bakyyme E, , B wacTHocTH, kKl >>1
( K= ) nna onteMmanbuoro yraa nanemms 9£2fv3(mrna
Ro =0,5) D= E, [{2Tk? '

IIpuBeneHnble peayabpTaTsl (/IS OCHOBHOIO CTANHOHADHOI'O
COCTOSIHAS) CYMECTBEHHO OT/HYAIOTCS OT KAYeCTBEHHBIX NOCTpPOS—
Huil paGoThl [5] s COIVIACHO KOTODPHIM KOOPAHMHAT& Hepexopga de—
Pe3 IUIASMEHHBIY Pe3OHAHC HeNpephIBHO HepeMemaeTCHs BriIysb
nnaasmer (nanexo za TOYKY Xe ), a xoadpummenT TpaHcdo

HeNpepeBHO_Bospactaer (BWIOTE no =uawemmfit R ~ 1),
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DEFORMATION OF PLASMA RESONANCE REGION
IN A STRONG H.P.FIELD

V.B.Gil'denburg, G.M.Fraimen
Radiophysical Research Institute (NIRFI),
Gorkii, U.S.S.R.

Many physical processes in inhomogeneous plasma
interacting with an alternating electromagnetic field,
such as the linear transformation and the wave absor;[;-
tion, the parametric instability etec, depend essentially
upon the structure of the plasma resonance region (wps

W ) and therefore are rather sensitive to its nonli-
near deformation. This deformation and the nonlinear ef-
fects asgociated with it are of great importance due to
the presence in the resonsnce region of the sharp maxi-
aum of the electric field component Eewt parallel
to the gradient of the plasma demsity N [IL

As a concrete example,having the sufficient genera-
lity, we consider the st: Lction self-action of ac.field
in one-dinensic;nal system with the linear profile of the
nonperturbated demsity N,(x) end the given wnifora
vector of electric induction ?5-{099“) « On the assump-
tion of a wesk spatial dispersion and small relative



density perturbations N(x) (but not its gradient), the
equations of the self-consiaztent statlionary state for
the permittivity g(x)~ |- 'g';? = {- %r. and the elect-—
ric field amplitude E (x) in the regiou |tl<=<{

have the form:

e=e +alE P, ()
2 (e X 2 _
SW*K ] “\E‘—) mf . ‘2’
Here €, K$)= 4 "‘N/N =__.x/e I..J'e 6 m(.)’ ]

d-e/l;mwz('re*"‘ is the parameter of the striction non-
linearity, Te , Ty are the temperatures of electrons
and ions; it is assumed that 6“?, 0(1E;2<< 1

Scince we are mtereste;i in the states in which the
density perturbstions are mainly concentrated in some
limited region, 1t is naturally the boundary conditioms
for equation (2) to be the same rad.ation (at x— -*= )
and limitation (rat x—= v ) conditions for the plasma

D
wave asymptotics Ep- I €, @&s in & linear case (at

o =0 )[2]:
X —— - oo (ﬁdiaf zw@:)EP-DK%) (3
i T COLETCI N

When the spatial dispersion is absent ( §=0 ), atstri-
butions E(x) and €(X) , as it is shown in [3] , at
E ()< €~ —3@1)2/4)'/3 are ambiguous and discontinuous
(Pigure I, a dotted lino)_.s{t.t 6§ #0 the solution is



continuous, snd instead of the discontinuity coordinate
it may be characterized by the coordinate f of the
qu. litative change of its structure: in the region
x< X the real and the imaginary parts of the complex
smplitude £ (x) oscillate, and in the region X>X
decrease monotoneously. It is difficult to answer the
quea/tion concerning the number ©f solutions. Strictly,
we state only that the set of solutions must be discrete.
It follows from the uniqueness of the linear problem so-
lution (ot =0 ) and the analyticity of Cauchy problem
solution for equation (2), as a function of the initial
conditions and the perameter o{ . We consider as the
"main" state such a solution of(2) E(X), &(Xx) , which
is uniformly-continuously transformed at &~ { into
the linear one all through the space. Alongside with
this main state the highest stutes are seemed to exist
characterized by the greater values of the coordinate
X , i.e. by the deeper deformation of the PiashlB.

In dimensiouless variables &= —(6 =X (62 )
equation (2) tekes the form:

dé 27 Ui 161 )81 o /8 (5)
from which it is clear that the character of the solut-
ion is determined by the only pasrameter of nonlinearity

N . At ‘l<‘1 the main solution is everywhere close
to the linear one and may be found by the perturbation
method. At 2»»1 the characteristic scale of the
field oscillations in the4xée§ion X< X is equal to



§( 9? v y Llees it is 2”6 times less than that

in the region N - Nc of the linear problem.

The structure of the main state is investigated
by nunmerical computation ( see also {4 ] ). It is
found ( Pigure I, a solid curve), that with the increase
of h the transition of ¢ (¥) through the null be-
comes more steep and its coordinate X approaches
the point X = 30 ( 92 " 4 )1/3 (50* €.) where at
f-0 % .

dx

The density of the energy flux 5 carried out of
the resonance region oy plasma wave varies with the
profile é(X) . In the linear approximation ( n<<{ )
. 5"5°=w2£)2/8 (2), ae n> { the dependence $ (%)
found by the numerical c¢alculations 1s well approxima-
ted by the function —g- = —q'\%—s— ; then § =0 79w6 S
i.e. the transformation efficiency of the energy j.nto
the longitudinal wave decreases with the increase of2
and becomes independent of { . We note tnat the law
of decreasing of $~ i/ﬁ may be obtdined directly on
the basis of the simple model speculations, considering
the generation of the longitudinal wave at the jump of
a "cold"” ( =0 ) distribution of £(X)  in the
point of X = X, .

The dependence of $°(‘z )  determines the rela-

tive decrease of the transformation coefficient R in

the problem on the oblique incidence of a transverse
wave with [ -polarization: —-R-- go»« Ta + induc-
tion 9D being a member of n may be expressed by
an amplitude of an incidont"'ﬂnve in the vacuum Eo ,



in particular, at K§ => | (k = %’ ) for the optim-
al angle of incidence 0= (k&)"” (when R =0,5)
D= E,[J25kE . *
We note in conclusion that the results above

(for the main stationary state) differ essentially from
the quaJ itative constructions of paper‘s ], according
to which the coordinate of tramsition through the plas-
ma resonasnce migrates continuously deep into the plas-
ma ( far beyond the point X, ) and the transforma-
tion coefficient R increases continuously ( up

to the value R~1{ ).
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