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I. Cpe~ MHorO~Hc~eHHHX rrpRRo~eHKH.He~He~HoroypaBHeHHH 

mpe~Hrepa (HYm), B rroc~e~HeeBpeMH 3Ha~HTe~~a HHTepec npe~

CTaBJl.ffJOT TeOpeT1fqeCK.H~ li 3RCneplIMeHTaJThHl:le HCCJIe~OBaHHH COJmTo

HOB B BOJIOKOHHlU caeroaonax (BC) [I]. TeOpeTlfqeCIm B03MOOUiOCTh 

epOJ)MHpOBaHID3: COJIHTOHOB B BC sa OCHOBe HYlll cana npencxaaana B [21 , 

a ee ãKcnepRMeHTanbHaH peallR3a~ B OClJI8CTH "aHOManDHO!" ~crrep
ZCH» rpynnoBoA CROpOCTH '()2W /'0 K <O - B O.n;HOMO.n;OBOAl BC B (3J. 

TOlffiaJi ROMIleHCBltWI ,I\'.HcnepcHoHHoro yumpeHIDJ KMIIYJIhCOB He.mmeibnlM 

CaMOCXaTReM n03Bo~eT HcnUHD30BaTb CO~TOH B ~aqeCTBe HOCHTenH 

HHWoPM8UKH B BC co 3Hal1RTeJThHllM YBeJml1eImeM CROpOCTR ee nepe.n;a

l1K aa 60J1l>IIIHe paCCTD.fiHl!H [I). HaPRJ.{Y c aHOMa.JIhHHM peJImMOM. B pa

ClOTe t2] 6liJIa paccuorpsaa TaRae B03M01K.HOCTh ~pM1tIJ)OBa.HKJi "TeMHlU:" 

COJmTOHOB B peEm.le c H0J>M8.1IhHO.a rpynnosoã CROPOCThl> ?lw /'ôK2>0. 
P83Y~TaTH 8KCnepHMeHTaHLHoro Ha6~eHRH pacnpocTpaaeHHH HexHHeft

soro HMJIYJII,ca B O.n;HOfdO.n;OBOM BC .ztmI HOpd8JIbHOrO peJK.KMa 6wm npe,It

CTaBJIeHH B [41. J{.n.sr nepenaxa HHWOPManIDI B BC npeznrovreaae OT,It3

eTCJI MHOrOCOJmTOHHllM KOH~rypaI(IDiM. HCKJ1JJq~ nepexo.n; B JmHef

mdl peJIGIM C· cymecTBeHHIlM nonaanenaeu nacnepcaa [5 J. B CBf.lSH C 

3TKM óo~mo~ HHTepec rrpe.n;cTaBJIHIDT BonpocH reHepauKH N -COJIHTOH

HHX pemeHHH HYill K3 sa.n;aHHoro KMTIYT!nca. ~ ITpOCTe~ero ~aH 

ITpRMoyrOJIhHo!t RMl:l - sra aanaxa CBO.n;HTCR R aanaae o QJpayHI'()(Í)epOB

CKO~ EReppaKqHH nJIOCROM MOHoxpOMaTH~eCKOn BOJIHH Ha rrOJIOce B He~

Heillioi{ .nerpOKYCHPYJOmez cpene , Ee penenae 6HJIO .nano SaxapOBlIM H 

illa6aToM [6]. Ha oCHOBe perneHRH BCITOMOraTeXbHo~ ~HeaHoH aa.n;al1n 

'f\x: + i J.lfI1 ti lu*(x.z)'/J 2 
(1) 

't~x - l.i\'fJ2 ti - 'iu(x. z) 't'1 

,nJIR HYIll o'rTarrKHBaro~erocH Tlma 

lUz + Uxx - 2(lu!2 - 1)u = o. 

rrO~e .n;MrpparHPYID~eM nHOCKofi BGnHU e.nMHM~HOM 

rro~oce rro~mRpRHH 'd ,pacrro~o~eHHO~ B rrJIQCKOCTR
I 

\;1 f' eTCR YCJIOBH8M 

0, [xl ..(d , 

ufx, z=O):2 . 
( 

1, [x ] )d , 

rne z - npononsnaa, x - nonepexnaa xoopnanara 

HH. ClllliBaR pemenaa (I) npa YC~OBMR (3) • aBTOpr/6/ 

(2 ) 

aMITJIHTY~ Ha 

z=O • 3a,JJ;a

(3) 

rra,JJ;aIOII(e~ BOJ}:

no.JIYill'í-

Jm xapaKTepHCTH~eCKoe ypaBH8HHe Ha c06cTBeHHHe 3Ha~eHRa ~ 

00s21' d ... ± fi. (4) 

Ero pemeHIDIM j\= À(d) cooTBeTcTBYIOT 30HH ~acTR~Ho!l Ta-

HR, ormCHBaeMHe "T8MHHM1i" COJlHTOHaMJi R pacnpocrpanaouraeca IIO IIp.fI

MHM B rrJIOCROCTH (x,z) non yr~oM Lf = arctg2.À ( d ) no OTHon n 

menan K nanparoreaan z na.n;aIO~e:R: BOJIHH. 'lJHc~o COJIHTOHOB scerna 

tI9THo R npa ÓOJIbnIKX d pacrer RaK ~ • ECJm na IIYTH xaxoro-

JInOO n3 oopaSOBaBIllHXCJI COJIHTOHOB p~cno~o~eHa nOJIOCa,TO MIl npR

Xo.n;HM K sanase o AM<PP8.KWIH COJrn:TOHa. 

2. B HaCTOHme~ paooTe paccMaTpnBaeTcH 3~a~a o .n;nrppaKI~ co

JIMTOHa Ha rrOJIoce rro~lliHpHHH d • rro~e KOToporo B llJIOCKOCTK nOJIO-

CH ZaO liMeeT BH,I:(: 

0 , Ix I <d 

(5)
u(x,z=O) = i ~ 

( 1+ ~ -1 y . (1-th vox) , Ix I > d , 
o o 

rne '\lo >= 'ft- fi~ I - oõparuaa lliHpMHa ccnxroaa. 

~) Ilapaaerp .) o onpenaaaer TaroKe yrOJI t.f0= arctg2;\0", non 

KOTOpUM pacnpOCTpaHHeTCR COJrn:TOH rro OTHOmeHMID R HarrpaBJIeHHID na

.n;aro~e:a BOJIH!:L YrOJI ITa,JJ;8HIDI COJillTOHa He Mo~eT OblT:b OOJIblIle arctg2. 

';:- "" :"-: ' . . .~7-':::;'~;;;·;\i"'l 
. !;'~"<;)i.:..""~ ""'3'.' ""'.'''', , 
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Ilpa .il.~± I (~o-O) COJlliTOH acxeaaer , li Mb1 soaspamaeaca K 

CJIY1IaIO (3) ,n;liwpaKI~lui nnocxoã BOJIHH. 

HCrrOJTh3YH O,n;HOCOJiliTOHHhIe peneana tlocTa JiliHeiiHoii aanaxa (1)7 

rro~ BHp~eHliH ,n;~ BO~HOBHX W,yHK~H BHYTpli li BHe rrO~OCH rro~

nrnpmrn d B BMe: 

\11 (1) -i.Àx (0) iÀx"r :o 01 O e +02 1 e ,rrpli \x' < d 

e-~x JIpH x> d ,'t'II 0)
 

~oL 1+(.Ào~i."))0) (À:...i~)J
 
1 - Ti:-:-:-;~:r--~-=---=


\ ~o+~J[ 1+exp(2\l xJ]. o 

. (_ '~o[1+CÀo- i 'yo ) (À-i~)J )

~III ::: 0 ( ~o-:~) [1+exp(2~ x)] .' ~x
o e ,rrpH x( -d p4 

o.-;l~) _ ~o[(À-i~)+(Ão+iVo)J 
r,n;e ~::: ~ 1- ). 2' ~ (~o-~) [1 +exp(2~ox}J • 

CillHBaH 3Tli perneHHH rro HerrpepHBHocT~ B rO'tIKax x = ± d rrO~HM 
J 

TpaHCu;eH.,ILeHTHoe ypasaeaae na C06CTBElHHHe 3Ha'tIeHlUI À= fi ( .Ào' d) 

À+ f . 
00s2Àd c± .~1 

, (6) 
V1+f2 

r,n;e ~o<'ilo+À) [2 ]
f 1 ( ) ,Ào , d ) =. 2~ ~o(1+th ~od)-2voth~od
 

2(~0- ) .
 

:f2 (.ft , .iI , d ) = +2 ~~).) + .g(g-2~~~) " 
0 

f 1(f1

g( À, .fto,d)::: ~o2 2 r 2 ~ o~ + (~~ + V2 ) t h ~od] 
( ~o- y ) L 

~K~ f 1 li f 2 CBH3aHH c COJiliTOHHO~ Mo.n;y~~eM rriOCKOH 

BO~. IIplI À '-" ± I HJ.IlI vo-+O, , tl'f
2

- O H yPaBHeHHe (6)o 
rrepexo,n;HT B ypaBHeHlie (4) ,n;~ ,n;HWPaKI.J;HH rr~ocKoH BoRHH. 

TpaHCneH.n;eHTHoe ypaBHeHlie (6) 6HHO pemeHo 'tIHC~eHHO Hà SBM. 

B OTJlli'tIHe OT llJIOCKOBO~OBOH ,n;HwpaKqlm [6], .IUfWpaKI.J;HH COJil'lTOHa 

3aBliCHT OT yraa '-Po =arotg2 Ã o 7 non KOTOpHM COJlliTOH II~aeT K 

rr~OCKOCTli rrO~OCH ZeO • Pacvera nposonaxacs npa IÀ I ~ I li qmK-
ClipOBaHHHX 3Ha'tIeHliHX IÀol.~ I H d? 1. 

) AH~3 'tIHC~eHHHX pe3Y~hTaToB rrOKa3HBaeT, 'llTO rrpH 3Ha'lleHHHX 

rroJJYllIHpHHH d >1 ,1UIwpa~OHHaH KapTHHa ~COJiliTOHa 06HapYJKHBáeT 

~, Ka'tIeCTBeHHoe cOBrr~eHHe c ,n;HwpaKUHen llJIOCKOH BOJIHH. AKMeHHO, 

'llHC~O rropo~aeMHX rrap COJiliTOHOB He MeHHeTCH}H pe3Y~hTaT COJiliTOH

HOH MO.n;y~~ CKa3HBaeTCH Ha H3MeHeHHH HHTeHCHBHOCTH 30H 'llaCTH'tI-

HOM TeHH H yr~a HX pacrrpOCTpaHeHHH B rr~OCKOCTH (x,z) • CO~

TOHH pO~aIDTCH rrapaMH, pacrrpOCTpaHRIDmHMHCH rro,n; yr~aMH 
. . \ 

·'fn ." ± arotg2Àn.OTMeTHM, 'llTO KaK ,n;Hg)parHPYIDmHH, TaK H B03HHKaIO

ntae COJiliTOHH MoryT pacnpocrpaaamca JililJTh non yr~~ II.fI <. aro:tg2 

CYIqeCTBeHHHe paanaxaa B ,l(HcIJpaKu;HH COJiliTOHa H naocxoâ BO~HH 

o6Hapy~eHH HaMH rrpH d = 1 

IIPH 3Ha'tIeHIDIX Ã o /'", O,.95 sa rrOJIOCOH aosaaxaer ,nBe naps 

COJillTOHOB. ECJllI yro~ 
. 

naneaaa COJrn:TOHa MeHHeTCH r ax "CITO
7 

0,8 <, .fio <. 0,95, sa noaocoã onaa H3 rrap COJiliTOHOB paanaansaerca, 

H B03HHKaeT 3 naps (CM. pHC. I). C~HHHlie lJl3YX nap KopHaR B TO'tlKa 

.À0= 0,8 npasonar OIIHTh K ,1UIWPaKlU10HHOH KapTHHe H3 ,nByx nap co

~HTOl:lOB (CJIylIaHKacaHHH KpHBHX na pac.T), B ooaacra o <.Ào < 0,,8 

MH 6y,n;eM HMeTb scero JiliUIb o,n;HY rrapy COJiliTOHOB (CM. pac.z ) , xax 

H .B MOCKOBO~HOBOM' c~ae. TaKHM 06pa30M npa .Ào ~ 0,95 H Ào-::::0,8 

'tIeTKO rrpOC~e~BaIDTCH rroporn po~eHRff I H 3 rrap CORRTOHOB, rrpH 

·WHKCHpoBaHHoH rro~urnpHHe rrO~OCH d ,C 'tJ:HC~OM rrap lia rropore" pas.. 

HHM 2. 

IIpH oTpHu;aTe~HHX saaseaaax -I <')0 < O KapTHHa ,n;Hg)pa~H 

COJiliTOHa Ka'tIeCTBeHHO COXpaHHeTCH, rrpHBO,IJ;.ff K Jilimh He6o~illHM C,n;BH

" 
~ .'"" 

:) raM 3Ha'tIeHHH rroporoB o6pa30BaHRa rrap COJiliTOHOB. 

Ha PHCYHKax I n 2 H306p~eID,1 rpaWHKH ·W,yHKI.J;Hii Z1 = 0082 À d 
: . À +:f 

(crr~o.IllHaH JlliHH.H·) , Z2 ::I __1 (llITpliXOBaHHaH ~HHH.H) H Z) = À . i1+f 2" 
(mTpHX-rryHKTHPHaH Jil'lHH.ff npa Ào = 0.. 85 n .À o = O..7 COOTBeTCTBeH

4 
5 



.À +!
HO	 (BTOpaa BeTBb rpa~MKa Z2 ~ - ----l ~a npOCTOTRO~eHa, 

V1+!2.'	 ! 
~

T.K. OHa nopoxnaer CMMMeTpM'IHHe KOpHM .À ) . r-

ITamaeB O.K., XaKHMoB ~.X., P5-87-155 
XonMypop;oB X.T. 
AH~paK~HH conHTOHa B HenHHeHHoH p;e$oKycHPyro~eH cpep;e 

Hccnep;oBaHa 3ap;aqa p;Hd>paK~HH nnOCKOH MOHoxpOMaTHqeCKOH 
aormu , Mop;ynHpoBaHHoH "TeMHbIM" cornrronox , na rronoce B He
nHHeHHoH p;e$oKYCHpYIOm;eH cperre , Ilpoaerren. qHCneHHblH anarms 
xapaKTepHCTH'4:eCKOrO ypaBHeHHH .li H3yqeHbl oco õennoc-ra ,IJ;H
~paK~HH conHTOHa rro cpaBHeHHIO c p;H$paK~HeH rrnocKoH BonHW. 
HaH,IJ;eHbl nopor-onue 3HaqeHHH yrna naneaaa cona-rona AJ1H 06
pa30BaHHH 2,4 H 6 conHTOHOB rrpH «pHKcHpoBaHHoH rronymHpHHe 
nonocsr d = 1. 

PaÕOTa BwrronHeHa B naõopaTopHH BWqHCnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH OHHH. 
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The problem of the diffraction of monochromatic plane 
waves, which are modulated by the dark soliton, on a strip 
of nonlinear medium is investigated. The numerical analy
sis for a characteristic equation describing the soliton 
diffraction is carried out and the peculiarities of ·the 
soliton diffraction relatively to the plane wàve one are 
studied. 'The threshold values of the soliton incident 
angles leading to a formation of 2,4 and 6 solitons under 
the fixed strip width d = 1 are obtained. 

'The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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