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B HacTOHme:A SaMeTKe pe~b aneT O HOBaM HEneHHH B TeOPKH HenHHe~

HllX llliTeI'p.H:pyeMUX cacrea. CYT'b ero COCTOMT B CJIe,I1:'y'IOmeM. Y paCCMa'l'PH

BaeMO! l-nme HemmeRRoit MHTerpHpyem! ClICTeMH 06Hapy1teHH peuenaa , HMe

mtHe pa3.7.DiillHHe aCRMIlTOTIDm rrpH t --:'> - o<J li rrpli t: ~ Vl • 3TH aCHM

rrTOTHKH OijHCHBaIOT pa3Jlll'lffilie COCTO.mnm, xapasrepzaymraeca nO.fIBJIeHH8M 

~1H Hc~e3HOBeHneM HOBOti ~OrrOHHHTe~'bHoft BO~. ITOCKGnbRY aTa ~orrQHHH

TeJIhHasI BOJIHa HMeeT OT~H~YIO OT OCHOBHOtí: BOJIHhl npapony , TO orracsnae
MHe HaSBaHHHMH BHme pemeHHRMH rrpo~ccu eCTeCTBeHHO HaSBaTb M3JIYQeHHeM 

(wm po]iQl;8FmeM) BOJIHll li Ilor~OllleHHeM (wm: yillNTOlteHHeM) BOJIHH. 

I.JI'l'aK, paCCMOTpHM CHCTeM,Y ypaBHeHHA 

3---'F-u._ 2. ,.'d~ + 'U (;Jl.tZ+·-C/.l..u_ +- '6 I-< Il/'/2.)] o:: (>, 

• () l{ 'J.- d l{- l "lt /u')G "í.~ :>C z 
r1 . -'dv- .... l?~l.r- (I) 

:1 L/'")-:;:::LJü+~ /oi ()Jlrv 

OImCIlBaI<IItYIO (B HeROTopoM rrpBóJImltemm) B3amro~e1tcTIme .wnnmol BOJIHH c 

na.KGTOM KOpoTImX BOJIH, paCIlPOCTpa.:H.R1OOlliXCSI H8 MOCKOCTH x ,j. non 
yr~oM ,IU>Yr R JJJJYry. 3~ec'b li - aM11.IDiTY~a .rr,nmrnoft BOJllUl, .j LI- -KOM-

MeRCHaR OI'l16aromaR: rr8KeT8 ROpoTKHX soza, t - BpeMH, x: '!. 
KOOP,ItIDI8TH aa IlJIOCKOCTH, napaaerp K' y~OB1IeTBoPHeT YCJIOBHIO 1<.'2 = r. 

~CTeMa (1) 06JIa.n;aeT .ItBYMA: TMIlaMl!I pememdl, orracaaanaax ye,rumeH

HHe BOJIHH. PemeHIDI nepsoro rana orrpe;n;p..J!'J!IOT 6eryutYIO BOJIHY Bana 

Z)) :Z

_ou-= ._i _0_- - u....... = C
 

(11 2 Vi (x + '). v,1- ,,t)] , , 

rne BemecTBeHHHe IT8paMeTpU jJi' V1. ,L y~OBJIerrBOpmoT se1 

JIOBmO 7:1.:= li (/i/" -J ~~'J . PemeH.HR: BTOPOro TMHa OIIpe~eJlfDOT CTaU\IOHapHYIO 

BOJIHY sana 
2ff! 

li =' ---- ~-- ) 

c /1;(' ()I'I. (x + ?- v'~/ )7 

0Xp[ i 'li (x'r 2 /i- j)J . l- (0 2. (2)J1
LI:= CC' '-.--~-'----- ,/ e-x f - )lJ. 0f- Y2 I 

C h [f1 (x + z /~ li)] 
rne BBmeCTBeIllUJe ll8paMeTphI { fi?~ , J'h H KOMIlJIeKCHaA: BeJmTmR8 

Co Y~OBJIeTBOp1mT COOTHomeHIDO K I C<,I:t + ()(l:.- rJVf: ))f/ z: 0, 
H. CJIenOBaTeJlbHO, ,1J'JIJt cymecrsoaanaa BOJIH sroro TmIa aeooxozaao ssnoa

neaae YCJIomm (fi - 3 r'[ ) K < o. 

---_..-. .t-'---
Ob1i:;Ã~üJ" úrih!U KHCmyyI 

. 1'!BffjB~ §tC$e2loE~ud 

. 6~Srf~JOTEKA 



/1,2/ . 
C nOMOm:oIO MeTO,I4a 06paTHOA aanaxa paccemnm MOJlteT ÓHTL aaã- . 2., Jll

Ll_ z: ----- , 

,I4eHO TO~Oe pemeHHe CHCTeMH (I), ollHcHB~ee B3aHMO,I4eRCTBHe BOHHH c hJ.. [/(;<. {x + 2 y~ I.(·t x';,)] 
nepBoro Tuna c BanHOR BTOPOro Tuna. C STOR uenDID B03LMeM ~~ D . ,1. (3) 

H V' BH,TI;a 

D -:: i T .;Lc e,(/ [2)rt. (x .t- 2. Y~ J-~ t)] -t-11G' t!x/ r2/(1- (x"r'2~:1 )]T

+ Ve eXJ'7[~J!f.(X-r;2Y~ V-Ttt)+ Z)(;2,(X·t'2.~,l/J.J)' 
j ( ~ ~ · w,'l .- ()1 ' .

V=: ,- i·-t. ~:i (1 e xf [2ftí {x ,(- 21L 1/ - T:i i J] } X' 

I (,,()., t" to t (''i 
,;). C, ~X I'[fI,Jtr2 1"1P! "" [i Ii(xt-;ê ~J) - i ~121+v;)J], 

1-< Ic l/v 1[,1,,"- a. I~r.n;e d- '? o ,_ _ c - ~ ~ 
, C f f<: - .1';< ) l I Y(.' - .iotC' '" ;;[Cf( 9v - 3 V), lf~ O , 0. JL + a:) 

Li::: l{0fF -.3 v'L::L)) Úv7[ -=/(j. + L vii. I U~3:="jI'I.- -j- ~ Vz 1! cJi + ~ I o. 

Cor~aCHO pe3Y~LTaTaM paÓOTH /2/ ~YH~ 
J'L V

u=n-.ii1D u==
1~'dX?v ) O 

y,I40B1IeTBOpmoT CUCTeMe (1), T. e. .R:BJIRIOTCff ee peneaaex, JIerKO IDmeTL, 

TiTO eamI ( }I? - .3 V/" )k < O , TO onpe,I4eJIeHHHe Tal< <PYHKrGm u. , o: 
ae lIMeIOT ocoõeaaocreã npu JIJ>ÓHX BemeCTBeHHHX x.. , 'j , i . 

BWlCHHM reneps, RIUtOBO nosenenae y aTora penesaa, PaCOMOTpm4 CHa

tlBJIa CJIY'llail cJ L f:. t«] • IIpe,IUIOJIarast ,wIlI OIIp8,I4eJIeHHOCTB.fri Ti > O,
 

MIl BH,IJ;HM, TiTO npa t ~ óO nane peaeaae CTpeMHTeR: R CT8IJ;HOHaPHol
 

BOJIHe BH,lJ;a 

?v )tz 
~
 

u~ = .
 
ch?'[;<z(x+'2'Yil-J+xt j] " ) 

., ~ _ C-I- e K p[L I)~ (x 'f- ?v Y;2. i)] ex/) [_ L ( A12. + V. 2- ) LI ] (2) 
Vt - o õ \I \.}'f.<,}. 1 I
 

C! h [,~(x-t ~ Y:z.,j'+ x~)) .
 

;0 
r,I4e <:-; =').~'),.ivl ~c, ct == -co exp(-fl~xt)) a rrpH -t-?- c.o li}
paCCMaTpHBaeMOe HaMH pemeHHe CTpeMHTaR: R CTaIlJ!oHaPHol l3QJIHe mma 

v: .:: C;- ex pf L Y). ( x +2 V). ,~ll - ~ (/fl·r v;-) yJ ) ex 'J [ 

Ch[ )'~ (x +- ?. v;. J t x;jJ I ' ')(j '/ 

rne x.;- =,.1- (Jn Yc _ in rio ) I CC"-:: - c; eX:f(-;tJv~~J) ~'.1 - í"~L 
ivP2v 1 ú-)~ f- Uo'[ 

HeTpy,nHO yóe,D;HTLCH, lfrO crrpal3e.n;mmIl paBeHCTBa 

1. ') ();'3. 1 ú"i - \ 
x; C' "'" x t - x ~ -::: _.- 11'1 I- , I Ct I = ( C~ I . 

fI~ WL T W3 
\ 

3aMeTHM, lfl'0 eCJm }(1 Ti < O , TO HHTepeCYI<IJ~ee nao pemenae CTpeMRT"'; 

oa R sozae (2) npa t --..".._ ' a Il,Im t --:;. coc<J OHO CTpeMHTCR: K BOJI

ae (3). 
RpoM8 TOro, B HameM pemeaaa CO,I4ep1mTCR: óerymas:r B0JIH8, ROTOpaR: npa 

)I.?_'rL '7 o H t --7' !: ~ RMeeT CJIe.IlYIOIItYIO aCm.nITOTIU\y : 

i»:'I
l( z: '.' v;::;- o f --7 ()O 

(4)
G /1 'L [f i (x + 2 Y1 J- ti -t J-r ~t] I ) 

9v}I/

lL = c/1 ~ [!J oc + 7. ,li .y _T t)~ 0-]' L'.i: o , -te --+ - c<', (
5)

j 
,~ 

r,I4e ~ = f (i~lfc - .e11 ;30)' 6_ = ,i .i1'1 '-/.-o • 3aMeTHM, lfl'0 npa 
p').. (; 1 < o aCIDMITOTHKa (4) HMeeT MeCTO llPH t ----7> - 00 , a npa 
t '7 cO onpaaennasa aciIMIlTOTHI::l (5). 

, TaEtHM OÓpaSOM, nPH eJ{ 1= ';)3- paCCMaTpm38eMOe HID.m peaeaae ,neit 

CTBHTM:DHo OIIHCllB8eT nponeoo B3~,I4eICTmm BOJU{J:l nepsoro rana c BOJI

HOR sroporo TmIa. He.mme:ê:Hldt xapasrep B3aHM0,I4eACTBmt npuBO,It3T K CM:&

H0M[ .HCRaJlelntIO 9THX B<WI B ORpeCTHOCTB TO'iKH X -1-:<' Vi '-/. - Ti t -t

-t- ')..fl~ Dt i" b- )! O, X + ?v Y').. J1" i (x~ + X;)::: O, Y1. 1= ~;(... O.ItHaKO 

npu y.n;aJIemm B 6ecROHelllioC'i'L B,IlOJID rpeóHJI .JIJD60~ HS BSaHMO,I4eitcTBynqHX 

BOJIH npo<pwI:D aTKX BOJIH npH06peTaeT YKasaH:H:Wt paHee mut. B,Ita.1IH OT 06

RaCTH B3aHMO,I4eitcTBHR pesY~LTaT B3aHMO,I4eitcTBBH BHpamaeTCH B ~SOBOM 

cmmre o6eme BOJIH. I1pu vL = Y~ UCI<aJKeHBe B'3am.t:>,I4eitcTBYJWtKX BOJIH 

,nOCTHI'8eT 'MB.RCHMYMB B MOMeHT BpeMeIm t :: f [:i!1( s-+ -1' 0-) - -i (x't + x;)] 
H 380ryxaeT CO BpeMeHeM IlPB t ~ ± 00. t 
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CrfTYaxm.q MeHJIeTCJI ROpeHH.HM 06paSOM, eemI Ú, i :::: LV3 T.e. 

P i ::; )1z :::.).( , Yi =. Y:'~ :::: Y. B 3'l'OM CJIY'iae llPB P Li » c H I --~ i.'0<.) 

nane pemeaae CTper.mTCfI K CTamOHapHoI BOJIHe BM.na , ~ 

Ivjl t.., 
LI '::, .,---,----~-------: ) 

~dI? [fi ex- +?u ~iJ -r :'ttj] 
I I.) (6) 

_ -4- ºiJ7Uv(x+~'v1}] .' ._'( ~ 2. .
LI" .- Cc --;---:-- ----- - -- -. e xF[ L ,fi + V ):f.1 )

ch[jJ(X+2 Yy -t X/ J] , {r 
rne X ,/" :=. ?..~( li'? f' e: ) c; :=. - Cc ex p (- fl Át), a npa i ~ '- pac- IDO 

CMaTpnaaeMD8 Ha~m pemeHHe RMBeT aCRMllTOTH1~ 6erymel BonHH ~a 
~ 

'J 
!) !( "V 
Iv 

cr--::: Ou 
ch~ [J«(x'~'l '1.1-- T~f) + ~-i (7) 

rne ó-::; f fi" dv c • Hao6opoT. npa )1 -ri < O IDi'l'epecyranee aao pemeaae 
CTpewrreH It CT8.I.I;ROHapHo!t BOJIH8 Bl'Ut8 (6) npa t: -7 - DO, a npa t -'/1' 00 ·i. 
HAreeT aCHMllTOTKKY 6eryme~ BOXHH BMA8 (7).
 

TaI(JfM 06paSOM, IIpR <:\,),::; L<} J aana peatenae HMeeT paanse acm.nrro-


THI-m npa t ~ C""1 l'I npz t ~~ .- 00 • IDe pa3JIHtllI8 COCTOHT IIpeJKJJ;e Boe

ro B TOM, q'J~O B O.n;HOM CJ!Y"la8 MIl liMeeM HYJI8BYJO aCHMIITOTHI(y.wm Lí -BOJI


HH t a B .zwyI'OM CJIY'tlae nOJIy"tffieM .I1illI ir , HeHYJIeByro acm.mTOTHKY. CJIe.nOBa

TeJI:DHO, IIl)H LC\-= Ú.~.3 paCCMaTpHBaeMOe HaMH pemenae orracasaer nepezon H3 
onaoro COCTOsnnm :B .nPyroe, T.e • .POJltJ{8HH8 wrn: YRWiT0Jit8HJiIe V -BOJIHli. IlpH 

aTOM 6erymM BOJIH8 TOpMOSKTeH: li li3JIY'iaeT Ü -BOJIHY:B CJIY'lffie j! Li > O, 
li Ha060poT, npa )< 'ri < o CT8nHOHapHaH u. - BQJIH8 nOI'J!omaeT V -BOJI

lr:J iI llpKXO.DliT B .zrgmJte1me. Olrncamme Bwn:6 rrpe:Bparnemm HOCf.[T cYl1leCTBeHHo 

HeJImIetbudl xapaíerep, 0Jm H8BOSMOJmH B JmHe~Oa CHCTeMe. OTMeTHM, 'tlTO 

cYllleCTByeT TecHas! CM3I:> YKaS8HHoro~e srBJIeImi1 c orrpe,1leJIeIDUlME: csoã-

C'l'l3B.MH npe.u;r01teHHoro B S8MeTlte / .IT;ur IDiTeI'pl!po:aamm CnCTeMh1 (I) 

mmeitHoro oneparopa. 
B SattiIM8Ime oTMeTIDA, 'iTO aHaJIo~e J1BJIemm HM6m MeCTO II .lVIH 

.IUJYrRX cacrex, nepellMCJIeHHHX B 3aMeTKe I/. ' 

]MTepaTYpa , 
l. Mel'nikov V.K. Lett. Math. Phys., 19~J, v. 7, No 2, 

p. 129-136. 
2. MeJIDImKOB B. K. IlpenpmiT ()Hffi1 P2-85-958 t .IT36Ha, Oi1ffi1, 1985. 

PyKorraCn noc~a B R3~aT8nhC~ OT~en 11 
28 anpsna 1986 rena, 
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MeJIbHliKOB B.K. P2-86-276 
H3JIyqeHlie li nOrJIOmeHae BonH 
B HeJIliHeHHOH liHTerplipyeMoH CHCTeMe 

IToKa3aHO, QTO B HeJIliHeHHOH liaTerplipyeMoH CliCTeMe npli 
onpeAeJIeHHWX YCJIOBliHX npOlicxoAliT li3JIYQeHlie /liJIIi pO~AeHlie/ 

li nOrJIOmeHIi€ /HJIIi YHliQTO~eHlie/ BOJIH. 3TO HBJIeHlie HOCliT cy
meCTBeHHO HeJIliHeHHbrn xapaKTep li B HeJIliHeMHOM liHTerplipyeMoM 
C~CTeMe oÕHapy~eHo BnepBwe. 

PaÕOTa' BWnOJIHeHa B flaõopaTopli1i TeOpeTliQeCKOH ~li3liKH 

OH~H. 

Ilpenpmrr 06'beAHHeHHoro HHcTHTyra anepm.rx HCCneAOBaHHH. lly6Ha 1986 

ITepeBoA O.C.BliHorpaAoBoM 

Mel'nikov V.K. P2-86-276 
Wave Emission and Absorption 
in the Nonlinear Integrabl~ System 

It is shown that in a nonlinear integrable system un
der specific cond í t í ons t.here occurs emission (or creation) 
and absorption (or annihilation) of waves. This phenomenon 
has essentially a nonlinear nature and in the nonlinear 
integrable system is observed for the first time. 

The investigation has been performed at the Laboratory 
of Theoretical P~ysics, JINR. 
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