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OAHOH 113 aKTYaJlhHhlX npo6JieM COBpeMeHHOH (pl13HKH SIBJISleTCSI 3aAatJa 0 

pacnpocTpaHeHttli 3JICKTpoMarHl1THhlX BOJIH B cpeAaX, OITTHtJeCKHC CBOHCTBa 

KOTOphlX 3aBl1CSIT OT 0OJISI [ 1,2 ]. TaKaSI 3aAatJa DOApooHO paCCMOTpeHa AJISI cpeA 

C DJIOCKODapaJIJieJihHOH CTpyKTypo:ii (CM., HanpttMep, 0030phl (8 ]). BMeCTe C 

TCM npCACTaBJISleTCSI aKTYaJlbHOH 3MatJa O B3attMOAeHCTBHH 3JieKTpoMarHHTHO

ro 113JiytJeHml C AttCnepcHOH cpa3oH; COCTaBJISIIOIIJ,liMli KOTOpoii SIBJISIIOTCSI OilTH

qeCKli HeJ111tteiitt1>1e tJacTttU.hl pa3JitttJHO:ii 

(pOpMbl. . 

B HacToS1meii pa6oTe paccMoTpeHo 

, B3al1MOACHCTBl1C MOHOXpoMaTtttJeCKOH 

BOJIHbl C U.HJlliffApoM (CM. puc.1), A11-

3JICKTp111ICCKaSI npoHttU.aeMOCTb KOTOporo 

KBaApaTlilJHblM o6pa30M 3aBl1Cl1T OT 0OJISI: 

e = e0 + a IE1 2
• (1) 

1. IlyCTh MOHoxpoMaT11iiecKaS1 IlJIOC

KonoJIS1p1130BaHHaS1 3JieKTpoMarHttTHaSI 

-iwt -iwt 
BOJIHa, AJISI KOT0pou E - e . ' H -. e ' 
pacnpocrpaHSICTCSI B HeKOTOpoH, B OOIIJ,eM 

CJiytJae, HeJittHeiittoii cpeAe. 

113 ypaBHeHttii MaKcBCJIJia nOJiytJttM 

CJieAyIOill,lie ypaBHCHliSI AJISI onpeAeJIC

HHSI He 3aBttCSIIIJ,11X OT BpCMeHli BCKTOpoB 

EnH: 

/ 

V X Ei ·= k2Hr V x Hi= -k1,E,i' 

VD.=0, VB.=0, 
I I . 

/ 
/ 

/ 

I 
I 
I ~(Eu 
I 
I 

)- - -

PHc.l 

E2. 

____., 

(2) 

rAe k
1

. =. i.w (e. ~ i 4n ai) : k
2
· ~ fuJ, k(i) = - k

2
k

1 
., a. - npoB0AHMOCTh cpeAhI, 

I C I W C I I 

c - cK0poCTb cBeTa, i ~ I - ,U.HJIH~P: i =.2 ,,.,.- 'icott,THHYaJihHaSI cpeAa; a 2 = 0. 
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TionaraR 'ITO E = Ee+ E
111 H =He+ H 111 E = E H 111 = H ne = 0 E 11= 0 

. , ' ' ' z z' z z' z ' z 1 

u 2 (' Ill H3 ;,pasueuuu ( ) DOJIY'IHM ypasueum1 ,AJISI CKaJIRpHl>IX DOTeHU,HaJIOB V , V , 
C DOMOIIJ,blO KOTOpbIX MO)KHO 3aTeM onpe,AeJIHTb COCTaBJISIIOlll,He BeKTOpOB 

Eu H. 3TH ypasueum1, a TaK)Ke <POPMYJihl .zvni Ei u Hi (j = r, z, <p) HMelOT BH.A 

· · · 2- -a2ve · a'f ave 
'ii (k'i/Ve) + k kf f k--. az a<p - -- -az a<p . az az 

1 a.( af ave )· 1 ( a'fave ·) 
- - - r J --- az - - J -. - az = o r ar az ar r2 . a.z a<p ' . . ·~ 

(3) 

~ V 111 + k2k V 111 - k2kf .. ~ ,~i ak am :: 0 
a'f' T , 

(4) 

ko 2 e 2vm 
H = ne + ne = - 11 I k a V az + a 

r T Ill r az a<p . ar az ' 

H = - .!.~ (r av"') - J_ a2vm 
z r ar ar r2 a<p. az , 

o -a2ve l a2vnl 
H,p = kll f k ar az az + ~ a<p az' (5) 

a2ve k2 aV 111 

E =--+---
r ar az r a<p , 

E = - ~ [~ (rkave). = .!__Q___ (rave)] + 
z kr ar ar . r a<p a<p 

1 [ a ( a'f ave ) 1 a a'f ave ] +-;::;- - r--az +--f--az kr ar az ar r a<p az a<p ' 

1 a2ve · av 111
1 

E =----k -· -
'f' r az arp 2 ar (6) 

_ 
0 

lw e
0 

' 

3,AeCb o6oauatJeuo k = e/e0 , k 11 = -c-· YpasueuuSI (3)~(4) u s1,1pa:iKeum1 

(5)----'(6)·uMelOT MeCTo, eCJIH BblDOJIHeuo O,AHO H3 CJie,AylOW.HX yCJioauu: 

:,,,,ak = o .ak = o · ee E 111 +·ee £111 = o. 
a<p , ar ' ... !f'...,.'f.__ r r 

.. ; 2 
-. C1:rr:~:c, 

,.,,~~ ·:-;~~ 

:: ~:., .~t~~ 
·, !~ 

< ,. \ 
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':' 

;i 

Ha rpauuu,e .ABYX cpe,A (r = R) ,AOJI~HO BblOOJIHSITbCSI YCJIOBHe paseHCTBa TaH

reHU,HaJihHblX COCTaBJISIIOlll,HX 3JieKTpH'leCKOro H MarHHTHOro BeKTOpoB, a. 

HMeHHO: 

E (R) + E (R) = E 1 (R), E (R) + E (R) = E 1 (R), pz sz: z p,p s ,p ,p 

H (R) + H (R) = H 1 (R), H (R) + H (R) = H 1 (R), pz: sz z: P'{J s '{J '{J 
(7) 

r,Ae HH,AeKC JJ OTHOCHTCSI K natiaiow,eu BOJIHe, a HH,AeKC s - K pacceRHHOH. 

2. Haii,AeM aCHMDTOTH'leCKHe pemeumi ,AJISI 3JieKTJ)HlleCKOro aeKTOpa, no

CKOJibKY HMeHHO 3HaHue 3JieKTpH'leCKOro BeKTOpa ueo6xo,AHMO npu pemeHHH 

pa3JIH'IHblX 3HepreTH'leCKHX 3a,Aall. Ey,AeM nonaraTb, 'ITO BKJia,A IE 1
2 

B BeJIH

'IHHY ,AH3JieKTpttlleCKOU npoHuu,aeMOCTH ue OCOO~HHO B~HK. Tor,Aa, CJie;:iyR 

pa6oTe ( 4 ), Mepy Henuueuuocru h = ma~ I a I IE I\;· 1 MO)KHO C'IHTaTh MaJiblM 
r 

napaMeTpoM. B TaKOM CJiyqae MO)KHO BBeCTH Me,AJieHHble nepeMeHHble no (p()p-

MyJie y = yh. . . 

2.1. nonaraR 3JieKTPHlleCKHU OOTeHU,HaJI Ve = rp(r, 'f') /kr, BBO,ASI Me,AJieH

uyio nepeMeuuyio x = rh2 u orpaHH'IHBaRCb BTOpblM nopSI,AKOM MaJIOCTH h2, H3 

ypasueunR (3) nonytJHM cne.Ayiow,ee uenuueuuoe ypasueHue: 

. m/' 1- 1aif 1-
( 

- 2 

z .ax'+ 2x111) = 2i2 a?± 2 1111l
2
if = o . (8) 

3,AeCb nonaraeTCSI, 'ITO ,AH3JieKTPH'leCKaSI npouuu,aeMOCTb llaCTHIJ,bl 3aBHCHT OT 

z-KoMn~meurn 3JI~KTJJH~ecKoroseKTopa: e = e0 ± a IEzl 
2

, a1- 0. BMeCTecTeM 

ua paccMoTpeHHR nuueftuou aa,Aallu cne.AyeT, 'ITO E = E ~ 0 a cnytJae uop;-
. . .r '{J . . · -~ 

MaJibHOro na,AeHHSI Ha U,HJIHH,Ap OOJIS1pH30BaHHOH napaJIJieJibHO DJIOCKOCTH 

3JieKTPH'leCKOH BOJIHbl ( (5 )) ' 'ITO HaXO,AHTCSI B COOTBeTCTBHH C Bb16paHHOH aa

BHCHMOCTblO !.._ OT 3JieKTPH'lecimro BeKTOpa. qepe3 if, f, ;; 0003HalleHbl: 

if= (k<I >)2 ,f!!... 111/h,i= x k<1>,;; = cp/h. IlyTeM aaMeHhl e . 
. 0 

_ 'l'oW (im2 
• -) cp = --_- exp 2X + zmcp vx . . . . 

ypasHeuue (8) MO)KHO npeo6paaoBaT& KCJie,AyioIIJ,eMy: 
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iiPP O 1 I 'PO I 
2 'P 0 -- + - --"-=---'- - 0 ~ -2 - - . 

v,1, .X 
(9) 

IloCJie HHTerpttpoBaHml ypaBHeHHSI (9) n0JIY'IHM CJieL1y10w,ee BblpaX<eHHC LIJISI 

::meKTpH'leCK0ro Il0TeHl.{HaJia 

e -- I 
ye= re V: (<k(l))2 vkCl>r r X 

Xexp[i(+051rl
2 lnh2k(l),+ m

2 
+kC1>r+m<p)] (10) 

- ' e (I) 2 h ' . 2k rh 

rAe m, r - nocTOSIHHhle. <I>opMyna AJISI K0MnoHeHTa E 3an11wcTCS1 TaK: • j . e . z r 
--- I 

E = r V ___J!_ exp [i (± 0 51 r I 2 In h2k( 1), + ... I 
z e a k(I), ' e 

2 
+ m (I) m<p)) 

2k(l),h2 + k r + T . (11) 

OnpeACJIHB E , nony'IHM CJieL1y10w,ee npn6n11X<eHHOC ypasHettne AJISI MarHHT
z 

H0ro CKaJISlpHoro Il0TCHl.{HaJia: 

i (~ ~ + ~ -) + _I_ a2~ + I re I 2 ~ -
x 2x 2f2 a~ i - 2i - o, (12) 

ik(1)r · 
rAe nonaraJIOCb V m = ~ e • IlOJIY'ICHHOC Ha 0CH0Be 3anncaHH0ro BblWe 

ypaBHeHHSI BhlpaX<eH11e AJISI V m CTPYKTyptto HAeHTH'IH0 ( 10), a nMeHH0: · 

---1 
v"' = r

111 
(<k<1>)2 vkC1>,) x 

[. (+ 2 (I) 2 ml mi'P)] x exp l _ 0,5 I rel Ink rh + (I) 2 + -h- · 
. 2k rh 

(13) 

C Il0M0ll.l,hlO Il0JIY'ICHHhlX BhlpaX<CHHH LIJISI ve, V 111
, Ez, BblpaX<CHHH (5)-(6) n 

BhlpaX<eHHH AJISI naL1a10w,eit n paccesiHHOH B0JIH [5] 

4 

~ 

-

+~ +~ 
E = E ~ (-i} 11 J (kr) ei

11'f E = -E ~ (-i) 11 b Jl1)(kr) eill'{' 
pz O LJ II ' SZ O LJ II II ' 

11=-~ 11=-~ 

ikE +~ ikE +~ 
ii = --0 ~ (-i} 11 i (kr) e;

11
"' · H = --0 ~ (-i} 11 b H(l)'(kr) ei

11
"' 

P'{' W LJ II ' S'{' W LJ II II ' 
11=-~ 11=-~ 

(rAC £0 ~ aMnJIHTyAa naL1a10w,eii B0JIHbl, k = k(2>, l/x), ~/>(x) - cpyHKl.{llll 

6ecceJISI H XaHKCJISI ncpsoro poAa nopSIAKa n COOTBCTCTBCHH0, bll - K03Cpq)H

l{HCHThl, WTpHx 03Hal-taCT npoH3B0AHYIO no apryMCHTy) M05KH0 YA0BJICTB0pHTb 

YCJI0BHSIM Ha rpamu1.e·l{ttJIHHL1Pa, nonarast, 'IT0 OCH0BHhlMH B pa3JI0X<emrn SIB:.. 

JISIIOTCSI HYJICBast H nepsast rapM0HHKH. 

Pewasi yKa3aHHYIO Kpaesy10 3aAa'ly npn k(l) R >> l, nony'lnM, 'IT0 

m = 0,5, a BCJIH'IHHa Z-K0Mil0HCHTa 3JICKTPH'ICCKOH HanpSIX<CHHOCTH onpeAe

JISICTCSI cpopMyJIOH 

E = -4£ - (l - c'"') exp i k(I), +--·+- -
( 

2 ). o,5 
. [ ( I n 

z ,O nkr 8k(I), 4 

. 4£ 2a k(I) k(l), l )] 
- R(k + k(I)) ± °i: k In k(l)R - 8k(l)R . 

0 
(14) 

IlpeACTaBJISICT HHTepec paCCM0TPCTh npoTHBOilOJIO)KHblH CJiy'laH MaJIOCTH 

AttcppaKl.{HOHHoro napaMeTpa, k( 1
) R << l. B 3T0M CJiyqae HCX0AH0MY ypaB

HeHHIO (8) np116JIHX<CHHO M0X<H0 YA0BJICTB0PHTh C n0M0ll.l,hlO cpyHKl.{1111, npeA

CTaBJISlf.Oll.l,CH co6oit CJICAYIOW.HH pstA 

1/' = (k(1))-2 V io exp (± j_ ~ IA I 2 In h2k( 1)r) x 
2k(I), 2/lf:~ II 

x Y A11 exp [i ( ~~) +nip)]· 
11=-~ 2k r 

(15) 

COOTBCTCTBCHHO, Z - COCTaB.nSIIOW,ast 3JICKTpl1'1CCK0ro BCKT0pa, TaKX<e 3an11-

WCTCSI B BHAC PSIAa 
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E = ✓--0 - exp ±.!.. ~ IA 12 lnh2k(l)r x £ [ . +oo ] 
z a k(l)r 2

11 ::...00 11 

x Y A 11 cxp [i ( ~:) + nip)]· 
n=-oo 2k r 

(16) 

TToACTaBmrn (15) B KpaCBhlC yCJ1OB1rn Ha rpattuu,c <<HCJIHHCHHhIH u,u

JIH~p - JIHHCHH3SI cpeAa» H YllHTh1B3SI, '-!TO AOJI)KHO Bhl_nOJIHSITbCSI HepaBCHCT-

+oo 
BO {k(l)R)-l » ~ IA 12 

LJ II 
B COOTBCTCTBHH C BblBOAOM aCHMTITOTH'-ICCKOro 

n=-oo 
ypaBHCHHSI, AJISI K03Q)q)Hll,HCHTOB A,, TIOJIY'-IHM CJICAYIOUJ,HC Bblp3)KCHml: 

A
11 

= 2 ,/ ~ exp + (~
00

IA
11

12 In h
2
k(l )r (-i)

11
iE0 X - ( +oo l 

-1 

(k(I) R)o,s ( , H(' \kR) n
2 ii' )(kR)) 

X -'----"-- ii I) ( kR) + II + . __ ,.:._I --

. nkR 11 2k(1)R 
1 

2(k(1))2R2 ' 

IA I 2 - 4a E2k(')R 
II - 0 

eon2(kR)2 

ill)'(kR) + ~,1)(kR) n2ill)(kR), -2 
II I +i-~"--· 

2k( )R 2(k(l)R)2 
(17) 

l-fa TIOJIY'-ICHHblX cl>opMyJI (14), (16)-(17) CJICAYCT, B '-13CTHOCTH, 33BHCHMOCTh 

q>a3hl 3JICKTPH'-ICCKOro BCKTOpa OT aMTIJIHTYAhl naA3IOUJ,CH BOJIHhl. 

2.2. PaccMOTpHM AaJICC pacnpocTpaHCHHC 3JICKTpoMarHHTHOH BOJIHbl, Bhl-

ACJISISI HanpaBJICHHC z, ve = 1/J (r, z) eikz_. BBOASI ncpeMCHHhlC r= rk(l)h
2
/2, 

z = zk(l)h H orpaHH'-IHB3SICb nopSIAKOM h3
, H3 ypaBHCHHSI AJISI CKaJISlpttoro no

TCHU,HaJia Ve nony'-IHM CJICAYIOUJ,YIO MOAH(pHK3U,HIO HYlll 

a2~ a - · --1+; 1t'..+'t±21ipl 2tp'=0. (18) 
az2 or 2r 

KaK TIOK333HO B pa6oTe (6 ), C nOMOUl,blO 33MCHbl 

ip = }eiz/4r = 1110(x, ~), 

-,- ~ l rAC X = z, r, -,, = - =, A3HHOC ypaBHCHHC Tpattccl>opMHpyeTCSI B KJiaCCH'-ICCKOC . r - - - -
HCJIHHCHHOC ypaBHCHHC lllpCAHHrepa 

6 

!~_1; \W 
l~ 
' 

' 

{) 
lJ 

i q, o~ + q, Oxx ± 21 'Vo I 2q, O = 0. (19) 

Ypasttettue ( 19), KaK xopowo HJBCCTHO, HMeeT, B '-laCTHOCTH, coJIHTOHHhle pe

weHHSI, npH'-ICM 3TH peweHHSI OK33b1B3IOTCSI TOTIOJIOrH'-ICCKH pa3JIH'-1HhlMH B 33-

BHCHMOCTH OT Toro, paccMaTpHB3CTCSI 3H3K <<TIJIIOC>> HJIH «MHHYC>>. 

BwnHWCM T3KHC pewettml (CM., HanpHMCp, (7]): 

'V~;> = A0 exp [i ( r -( ~ -A~)~+ 00)] X 

x sech (A0(x - v~ - x0)), (20) 

'V~;)=A0 exp[i(r-(~

2 

+2A~)~+00)] X 

x th [A0(x - v~ - x0) ), (21) 

rAC Ao - 3MTIJIHTYA3, V - rpynnoBaSI CKOpoCTb COJIHTOHa, Xo, 00 - TIOCTOSIH

HhlC. YllHTb1B3SI (20), TIOJIY'-IHM CJICAYIOIIJ,CC pCWCHHC AJISI TIOTCHU,HaJia Ve, 
OTBC'-lat0mee yCJIOBHSIM caMocl>oKYCHpoBKH Jiy'-la, 

+ (2£0)0,5 Bo [ ( (l) z2k(l) Voz 
Ve =2 - -- exp i k r+--+-+ 

s a rk(l) 2r r 

+ (1-s~) i~>, +00)] sech(w0 (~+ 2;~>,)). (22> 

rAC x0 = 0 BBHAY CHMMCTpHH 33A3'-IH, B0, v0 , 00 - TIOCTOSIHHhlC. KOMTIOHCHT Ez 

B nepBOM nptt6JIH)KCHHH (KaK 3TO CJICAYCT H3 BTOpoit cl>oPMYJihl (6)) MO)KHO C'-IH

T3Tb nponopU,HOHaJihHhlM Ve. Jfa Bhlp3)KCHHSI (22) CJICAYCT, '-!TO BAOJih Z KOOp

AHH3Tbl pCllICHHC TIPCACT3BJISICT co6oit 6pH3Cp C BepmHHOH npH z* = 
(I) -I · * = -vo(k ) . 8 3TOM )KC CC'-ICHHH Z = Z H3XOAHTCSI H CAHHCTBCHH3SI CHHry-

JISlpHaSI TO'-!Ka, B KOTopoii E+ ➔ oo, a HMCHHO TO'-IKa r = 0. qTo KacaeTcsi pac-z 

npocrpaHCHHSI BOJIHbl B paAHaJibHOM HanpaBJICHHH, TO OHa HMCC_T AB3 CHMMCT

PH1IHblX OTHOCHTCJihHO OCH U,HJIH~pa M3KCHMyMa, CABHratOIIJ,HXCSI OT U,CHTpa 

c YBCJIH'ICHHCM KOOPAHH3Thl z corJiaCHO CJICAYJOmeii cl>oPMYJIC 

r*k(l);; 1,667 Bo<vo + k(l)z), (23) 

* rAC r - TIOJIO)KCHHC M3KCHMyMa. 
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• 
3HaKy <<MHHYC» ypaBHeHHSI (I 8) COOTBeTCTByeT CJJeAy!O~ee pernettne: 

(

2eo)o,5 Bo [ ( (I) z2k(I) Voz 
ye-= 2 - -- exp i k r+--+-+ 

s a rk< I) · 2r r 

+ (1 + 28
~) l~lr + 0•) l +80 (~ + k~tll · (24) 

I 
11MelOT MeCTO H KBa3HOCpHOAH4eCKHC perneHHSI (c Y4eTOM MHO)KHTCJISI -) 

r 
HCXOAHOro ypaBHeHHSI (I 8)' KOTOphle MOryT 6b1Tb OOJJY4CHbl B COOTBeTCTBHH C 

nepHOAH4eCKHMH perneHHSIMH HYIII (8 ]. 
3. HenocpeACTBeHHO 113 CllCTeMhl (2) MO)KHO OOJJY4l1Tb PSIA aCllMOTOTH4eC

KHX perneHHH, OOJJarasi, 'ITO TOT llJIH HHOH KOMOOHeT 3JICKTpH4eCKOH HanpSI

)KeHHOCTH npeBaJJHpyeT HaA APYrllMll. B AaHHOM nyHKTe Mbl 6yACM OOJJaraTh, 

'ITO TaKHM OCHOBHhlM KOMOOHeHTOM SIBJJSieTCSI Er,_npn4eM 3aBllCHMOCTb Er('P) 

OTCYTCTByeT. B TaKoM CJJy4ae 113 (2) noJJy411M CJJCAYIO~ee ypaBHett11e AJJSI E: 
. r 

d 2E . 
- 2r + k 2-;(E )E = 0, (25) 

dz r r 

" . 4.n da · 
rAe e = e (E) + i --. YCJJ0B11e KaJJ116poBKll V · D = 0 6yAeT YAOBJJCTBOpSITbCSI w 
npH6JJH)KCHHO, CCJJH paccMaTpllBaeMaSI o6JJaCTb He COACP)KHT HYJJCBOH T04Kll. 

PaccMaTpHBasi, no-npe)KHCMY, KBaApaTH4HYIO 3aBllCHMOCTh AH3JJCKTPH4ecKoii: 

npoHHIJ.aCMOCTH OT OOJJSI, OOJJaraeM 

e=e0 ±a1Erl
2

• 

3.1. 3HaK «MHHYC>>, a - 0. flpoHHTerpnpoBaB (25)' OOJJY4llM 

2v'! dEr 

z - zo = E + E f ('i:4 - 2£ 2 + 2~ )o,5 ' 
I 2 r r 0 

(26) 

. - - Er .I eo -
rAe BBCACHhl 6e3pa3MepHhle BCJJll4HHhl z = zk Ye

0
, E = -E, ErO = v -, E. -. 

. r rO · aJ 

Kopirn · 3HaMeHaTCJJSI (26), j~ 1+4;Ei=,±(1 ±(l -:--2c0) 112) 112, 

£1 2! £2 2! £3 2! £4, c0, z0 .- nocTOSIHHhle: Ec:.n:11 BCJJH4111Ia 2c0 3aKJJio4eHa 

~e)I<Ay HyJJeM H eAHHllU.eii:, TO KopHH E. ACHCTBHTCJJhHhl. 06pa~asi QJOPMYJJY 
. . • . J ' . . . -

06), OOJJY4HM perneHllC HCXOAHOro ypaBHCHllSI. Bbipa)KCHHSI ~SI Er 6yAyT 

pa3JJH4HhlMH B 3aBllCllMOCTH OT llHTCPBaJJa Me)I<Ay KOpHSIMH Ej' KOTOpoMy 

8 

,-.4 ~2 
Et, -J l:1. +.lCo 

1 

.2Co 

1., Et.. 

PHc.2 

np11ttaAJJC)KllT E . B AaHHOM CJJy4ae, KaK CJJeAyeT n3 p11c.2, npeACTaBJJSICT llHTe-
r ~ ~ -

pee paccMOTPCTh pcrnctt11e Er E [E
3

, E 2 ). TaKoe pernettnc nMeeT BHA 

.(E\ + 'i:2 _ _ ) 
E + E - 2E sn2 2v'! (z - z0),K 

E ,,; E2 I 2 I r~ . ~ l ' 
r 2 El+ E2 - ~ 

_ E 1 + E 2 - 2E2sn 
2
v'! (z - z0), K 

(27) 

~ ~ 05 
2(E1E 2) ' ._ _ -·• , 

rAe K = _ , sn (x, K) - QJYHKU.llSI 51Ko611. Jl,JJ11tta KHOffAaJJbttoii: BOii:Hhl 

El +E2 

COOTBeTCTBCHHO paBHa 
4v'2 K(K) 

J = - - -, 
k k(E1 + El) Yeo 

rAe K(K) - noJJtthlii: 3JJJJHDTll4CCKnil HHTerpan Jlc)Katt,npa nepBoro po,na. Onpe

ACJJllB 3aBllCHMOCTb Er(z), MO)KHO TaK)KC onpe,nCJJHTb ll BCJ1ll4HHY 3Hcpr11n 

3JICKTpoMarHllTHOH BOJJHhl 
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J!t. 
'\J"o 

1,6 

i 

0,6 

o~ __ _.. __________ __ 

' 2:ii G,6 ~~-

PHc.3 

2 . . 

. . . e~•
5
\ w02K(K) [c ~ (dEr) 4K~(K)l dx; 

w= 2K(K) ! o dx ~ (28) 

Z - ZO . - - ·1 I 
r~e x = --- 2K(K), ).k = J.i ve0, w0 = e0•

5(2k a)- . Ha puc.3 npe~CTaBneua 
).k 

w 
nonyqeuuaSI 'IHCJieHHblM HHTerpnpoBaHHeM (28) KPHB3SI 33BHCHMOCTH - OT 

WO 

6e3pa3MepHOH ~JIHHbl B~Hbl ~- . 

3.2. B 3TOM nyHKTe pacCMOTPHM ypaBueuue (25) C npoH3B0JlbHhlM 3Halle

HHeM BeJIH'IHHbl a: 

. h 4na 
r~e 0 =--. 

we0 

d 2'j; . . 
-

2
r +.E (I + ih

0
) ± IE I 2£ = 0, 

dz r r r 

ITonaraeM Er= S ei.S, 'ITO npHBO~HT K CJie~yJO~eH cnCTeMe'ypaBtteuuH: 

IO 

(29) 

s'.' - s(o')2 +s .± s 3 = o, 
. . ~ - . 

so" + 2S'o' + h0s = o. (30) 

BBO~SI ncpeMCHHhlC o' = y, S' == Li" Y4HTh1B3SI, 'IT0 S" = u~u; BMCCT0 (30) no

JIY4HM CHCTCMY 

u~u - sy2 + S2 ± S 
3 = 0, 

YsUS + 2uy +hos= 0. (31) 

Pcwcuue (31) 6y~CM HCKaTb B BH~C pa3JIO)f(CHHSI B PSI~ no crencHSIM napaMeTpa 

ho 

. y = h0y1 + b~y2 + ... 

2 u = u0 + h0u1 + h0u2 + .... 

fToCJie no~cTauoBKH pa3no)iceuutt (32) B cncTc~y (31) noJiylfnM, 'IT0' 
. ' 

-I , . -2 f 2 -1-d u1 = u0 , y1 = - S_· · s u0 ~• 

.... -, J 2d 05- -3 . -2J 2 -3d 
u2 = "o s Yr s - ' "o , Y 2 = s . s "o . s' 

ll3 = 2uo' f sr,Y2 dS...:.. ."2u;2; 

S-2 f ( -2 -5 2d 
Y3 = . "2"0 - "o )S S, 

(32) 

. 4' > • ' '· • 2 S 05 . · . u. 

r~e u0 = (-S + T + c0) • • Orpauuqueasicb B pa3JI0)f(CHHH (32) nepsou cTc-

- -neHhlO h0 , uatt~eM CJie~yio~uc pcmeuusi ~nsi aMnJJHTY~hI S(z) u Q)a3hl b(z): 

z - ¾ = J (-s2 + 0,5 s4 + c0)-
0

•
5ds -

-h0 f (-S2 + o,s s4 + c0 + h
0
)-

1 (-s2 + o;ss4 + c0)-0•5 dS, (32) 

u0(S) r 1dS 
o - 0o = hof 2 . • 

"o + ho 
(33) 

. -2 S 2dS 
r~cy = -S J----- . 

I (-S2 + 0,5S4 + co)0,5 

l·fa Bhlpa)f(CHHH (32)c.:__·(33)' ciic~yc-r, B 4aCTH0CTH, 'nniidhia~· 3aBHCHM0CTb KO
op~HHaThl z" Q)a3bl O OT ho npu Bhl,nOJIHt!HHH HCpaeeHCTBa Co » ho. 
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Tipoee,neHHblH B pa6oTc aHaJIH3 B3attMO.ll.eHCTBHSI :meKTpoMarHttTHblX BOJIH 
C U,HJIHH.ll.poM, .nmmeKTpttlleCKaSI npoHttu.aeMOCTb KOTOporo 3aBttCHT OT nomI, 
yKa3hlBaeT Ha ttMelOWHe MCCTO KalfeCTBCHHble OTJIH\fHSI noJiylfeHHblX peweHttH 
OT peweHHH .ll.JISI U,ttJIHHAPa C nOCTOSIHHblMH OnTHlfeCKHMH xapaKTepHCTttKaMH, 
TaKHe, KaK: 3aBHCHM.OCTb q>a3bl BOJIHbl B U,HJIHH.ll.PC aMnJIHTY.ll.hl na,na10weit BOJI
Hbl, B03HHKHOBCHHC COJIHTOHHblX peweHttH HAP, 
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Yeapoea JI.A., Cl>e,ll,SIHHH B.K. Pl7-93-267 
AcuMnTOTHlfecKne pemeHH.SI ,ll,JI.SI sJieKTpoMarnHTHOH BOJIHbl B 
onTH\feCKH HCJIHHeiiHOM U.HJIHH,ll,pe 

' PacCMOTpeHO B3aHMO.ll.eHCTBHe s.lieKTpoMarHHTH:61X BOJIH C U,HJIHH,ll,poM, ,ll,H-
SJieKTPHlfeCKaSI npoHuu,aeMOCTb KOToporo 3aeucnT OT nomi:. HaH,ll,eHhl ac:uMn- · 
TOTHlfecKne pemeHnSI, npe,ncTaBJI.SIIOWHe pemeHHSI MO,ll,Hq>HKau,uii HCJIHHettHO
ro ypaBHeHHSI Illpe,nuttrepa, B qaCTHOCTH COJIHTOHHble pemeHmi •. 

Pa6oTa BhlnOJIHeHa e Jla6opaTOpuu TeopCTnqecKoii q>H3HKH 011.SIH. 

' \ __ /' 
, TTpenpHHT Q(h,eAH1te1rnoro HHCTHT,YTa ll,lepHbIX HCCJif)lOBaHHH, ,lfy611a, · 1993 · 

-. 
Tiepeeo,n aeTopoe, 

Uvarova L.A~, Fedyanin V'.K. . . . . 
Asymptotic Solutions for ElectromagnetkWave in an Optical 
Nonlinear Cylinder. 

P17-9J-267 

. ' 

The interaction of electromagnetic waves with a cylinder whose dielectric 
permiHivity depends on the field is considered. The asymptotic solutions which 
appear by the solutions of modifications of the Schroedinger nonlinear equation 
are received. ·· 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. . . 
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