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r. BBe,UelUle 

PacceHHlle 3ap~eHHb~ ~aCTll~ Ha ÓeCKOHe~HOM ~llg.upll~eCKOM co~e

HOll,n;e, HeCMOTpH Ha BHellIHlOIO rrpOCTOTY,TallT B ce6e HeMMO rrO,UBO,UH~ KaM

HeM. B ~acTHocTll,8TO CBH3aHO c TeM, ~TO TO~HMe peSYAbTaTM ll3BeCTHH 
TOAbKO ~H óeCKOHe~o TOHKoro COAeHon,Ua. B 8TOM cAy~ae, ,UH~epeHUHaAb

Hoe ce~eHMe pacceHHllH CllHrYRHpHO, a llHTerpaAbHoe ÕeCKOH8qHO. PaHee 
(CM., HarrpllMep,/I/) 8TO 06CTOHTeAbCTBO CBHsMBaAOCb c CllHrYAHpHOCTbIO 

BeKTop-rrOTeHI.U18Aa na oca "TOHKoro COAeHOJ1JJ;a. 'B nacromnec BpeMH óec

KOHe~Hoe SHa~eHM8 ce~eHllH pacce~llH CBHSMBa8TCH c ~a~bHo~eHCTBYIO
lI.\llM xapaK~epom BeKTop-rroTeHUMMa 2/. . 

Me~eHHoe (, ~ 2- 1 ) y6blBaHlle BeKTop-rrOTeHIJ;I1aAa rrpllBO,IJ;llT I~ ll3Me
"I 

HeHllIO aCH~mTOTliKH BOAHOBOM WYHKUMll. Pa3,n;e~eHlle rrOAHOH BOAHOBOH WYHK
I.Uf.V! na xacrn , cooTBeTcTB'yIO[]~H8 rra.n;aIOlI.\eH :VI paccenaaoã BOAHaM, CTaHOBMTCH 

HeO~OSHa~HHM. 8TO HBllAOCb'rrpll~llHOH B03HllKHOB8H1IH o~~eHHOH ~MC~YC

CHM 3/, KOTOpaH rrpo,n;o~aeTCH M rroHHHe/4/. B paóoTe 5, rrpe,n;rroAo

.iY..RJnl:, ~TO naxnnaa, c"HeKoToporo paCCTOHHIDI R nererop-noteúuaan pa

BeH HYAIO. B peSY~bTaTe OKaSbrnaeTCH B03MOiKHHM McrrOAb30BaTb B Ka~eCT
ne rra,n;alOlI.\eH BOAHH HeMCKaJKeHHYlO MOCKYlO. IIpM R-O? ,lJ)l.H aMIIJIMTy,n;hJ: 

H ce~éHMH pacceHHHH rroAy~alOTcH OÓ~Hue WaPMYAhJ: 8~eKTa AapOHOBa 
50Ma (AE). O,IJ;HaKO B MeCTe paspHBa BeKTop-rrOTeHUMMa (rrpH 2= R 
rrOHBAHeTCH óeCKOHe~Hoe MarHllTHoe rrOAe, ~TO rrpMBO~ K MbTepHaTHBHOH 

HHTeprrpeTall,Mll 4E-8~eKTa KaK pacceHHIDI Ha 8TOM MarHHTHOM rrOAe. 
B ,n;aHHOll paÓOTe MM rrMTaeMCH pa3py6MTb 8TOT yseA,paCCMOTpeB pac

ceHHMe 3ap~eHHUX ~aCTH~ Ha ,UBYX óeCK0He~H~ HerrpoHH~eMHX rrapanAe~b

H~ l.lJIJIY!H,n;pll~eCKllX COAeHOM,Uax c oÓpa'rHLII.1YI lIO SHa.I~Y ,HO pa..BHhIM.M no Be- 

AM~1He ·MarH.MTHUM.M rrOTOKaMM. Cy~~apHhJ:M BeKTop-rrOTeHUMan yóHBaeT rrpM 
'p.~ co ,UOCTaTO'lliO Ób!CTpO ("-' 2 -1.. ) , ~TO rrOSBOJIR:eT McrrOAb30BaTb 

OÓbl~HYlO MOCKOBOAHOBYIO aCHMIITOTMKY ,lJ)l.H BOAHOBOH WYHKIJ;IDI. JlHlMlepeH
UHMbHoe ce~eHlle paCCeHHRH HeCHHrYJIR:pHO KaK ~ KOHe~oro, TaK II 
.IVlH óeCKOHe~HO TOHKOro cOAéHOll.n;a, a llHTerpMbHoe ce~eHlle ORa3bIBaeTC.fI 

KOHe~HHM. AMnAHTy,n;hJ: pa9ceHHHH, BU~HCAeHHble B I-~ ÓOpHOBCKOM M BhJ:COKO
8Heprerase CKOM rrpMÓAMJKeHUfIX, COBrra,n;aIDT rrpa MMhI.X MarH.MTHhJ:X rrOTOKaX 

\KaK 8TO M ,UO~O ÓMTb). B~HOBbl:e WYHR~, MCIT9AbsyeMble B ,n;aHHOll pa
ÓOTe, O.uHOSHa~bl. 

2. BeKTop=rroTeHunaA 

B ,n;MbHellllieM MbI óy,UeM llIMpOKO rrOAb30BaTbCH ólluanHg.upH~eC.KMMM 

KOOJ~..).!~-e_~61 : 
,tr7r.Ciiiü;t=Wlilkil1 iHCTlfryt

n~JJi~X Nr: C.'j~llOJU1!illi I I 
~6~SIt"!~;TEH~ 
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IIpM qm::KoMpoBaHHOM 1" 11 MeHHIDll(I1X

OH G ,1. TOqI\M (2. 1) SarrOJIHHlOT 

rroBepXHooTb UHJIMH~pa pa~liyoa 

R= CL /11 (;.i I • Ero OOb, napaanem--
HaH OOM 1. ,rrpOXO.n;MT lIepeS TOlI

KY'1... = 0,'1:: a: (l.dLj). 
BBnn:y Toro, lI'ro npouecc paoceanaa 
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rreprreH~MKYJIHpHbIX OOM t ,~OO
~ I IG'= 
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9:: = O. Ha pMO. I naoõpaxenu 

Oe1I8HWI ~BYX OOJIeHOM~OB, OTBelIalOll(liX 

'ii fi 3HaqeHMHM "U. ~ ~ }Á o • )J.JIH on
-2 2	 pe~eJIeHHOOTM rrpMITlirneM BepXHeMY OOJIe

HOM;n:y (P.::J4o\MH~eIW I, a HMJKHeMY'ii'ii-7; 7; l)!:-.Mo) - MH~eI\O 2. Tor~a 

npn .Mo L ..M L rfJ TOlIKa (2. I) 
,JI8JilliT BUYTPM 1-ro OOJIeHOM~a, a npno 
.,.so i}'l L - ]A o - BHYTPM 2-ro. IlpM

PMO. I ._po Lji L jJ o 8Ta TOqRa JI8JIrnT BH8 00
OKPYJKHOOTmvrn 1M2 M30ÓpaiK81ILI 

1leHOM~OB.Ilpn ,}-\: ~ p o M3MeHeHMe 
~Ba UHJII1~pl1qeOKMX OOJIeHOM~a, 

yrJIa e npMBO~T R Tor~, lITO TOq
OTBeqa~n8 SJIaqeI-rnm,1 )J::':Y o • 

RM (2.1) rrpoóeraroT B~OJIb O~HOM M3
 

B~OJIb ORPYJKHOOTeM .n;a.HH snaqe
 , ~BYX OKPY1KHOCTeH, liSOÓpaJKeHHbIX na
 
HMJI yrJIa e
 pMO. T. TaM JK8 rrORasaHbI SHaqeHMH 

yrJIOB G na 8TliX OKPYJKRO OT.fIX. OT-

MeTMM, lITO TOlIKaM na cocennnx OT peaxax 'X. =.~ E ,-Cl L '0 L q 

lDL. t. LL 1. ) OTBe'IaJDT SHa'I8HIDI G::. ~ S\ 000TB8TOTB8HHO. EMIU1

JIl1H,IWl'PIeORMe ROOp,II;llHa'l'lJ: Bhl:paJKaIOTOJI xepea nozctpmze ..p ,Y OJIe~yro-

ll(MM oópaSOM: 

)v\: 1 o	 J~ + :1el J )\... 9·~ tl'L s\~ G: _ t Cl2 ({)s IJ _ 
LU, 1,--~J - I), c, pS \ 'I ~ -t C\ '\ [(f'- C\~)L~ 1.{ o.~2.cosl.~J~/t 

.,j 

'lQ , G Q
OToro;n:a CJI8~yeT, qTO npI1: .p-...... 00 }J.~ ]f S\v.~ ,'~ 
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~ eos~ . 

2 

BlJ:paSllM BeRTop-nOTeHUHaJI B ÓMUHJIMn~pnqeORllX Roop~MHaTax. npOll(~ Boero 

llCXO~TD MS ypaBHeHllll ITyaooOHa: . , 

'\ I\.r "\ 'l,...)	 ~ \ - c.L" JJo(O~ e 'l- \J C' \ I .r ( 1",
((JJA+ ClG	 .h1-:: - \'2..' n \. õ()A-}Jo) - ru c) }\+}ic.) . ((,

Ld-).l.o ..- toSo)	 , 

[';)JA\ ~el.A~:: - >-l-.M,'>ih~\lTHI·~(Y--»o)+H2.'~(}H)JolJ ..(~.' 
( (,\", ]A\)- Cd 

3~eOb I~i ,~t - nanpszeanccra mrHMTHorO ITOM BHYTPll OOJIeHO~OB 
(OTMeTMM, 'ITO,JJ,JlíI óeOKOHe1IHoro IJWIllH~pMlIeOKOrO OOJIeHO~a 1-(e=Ú1"'5~ , 
~)( :: H,:, :: o BHYTPll 00JIeH9ll~a M l=\ =o caapyxa), Herrpe

Pl:lBHIDJi:I.l: MYóbIBarolIíVINrn npn Y'-9 r:fJ perneHMHNrn 8TllX ypaBHeHMH HBJIHIOTCR 

~	 ~ 

~ . ~ H	 - ~ ..8:'k.: Q 'L R;(y).CoSh8 +- ~- l., ,o'-)J~~:C\ \ Rv-(J.AJ·~i~~e, 
11:\ ,C2.X.pl1..jlv)-1, S\ (2.2) 

r~e 

~:- : (H~ e.- 2.~ ok-_ \-L )~ -JÁ\ti R~ .: (H~ e- 'l,}lv.\~ H1 ) ~-)A\i\, 

BHYTPM I-ro OOJIeHOJlI~a i~7")Ao) 

R~: (H'L - \-\1 t-~jJoV\) Q.M IA R~ : (~1.---\- H1 Q.-ljAv \4.) ep \Il-

BHYTPll 2-ro l)i (-)Ao) li 

~\o,x:l H1e-~~-H!.e'uVI }Q-l.Pv~) R~: ll~i eJÁV\+ H1.º,-)A)~_1.}fof,t. 

BHe OOJIeHoI1:,Íl;oB (-).A \I L.. )J L)J. o ) • 

Ml:l OrpaHlilll1:MOH HaMÓOJIee HHTepeOHbIM OJIY'laeM l \-t 1=:"- H1. =H) . Tor~a 
MS {2.2) cJIe.n:yeT npn J~ 00 *) 

\..Q(2. cÁ '	 HR\)~ (o o, .Si ~:::: SIL"2, ~) 1\ )( =- ó~ LDçl,~ f\:: S~ )~ =- CA •Li ~ o)• 
J 
f) 'L 

-; J..... ......, jJo 
ITOOROJIDKY 'BHe OOJIeHOH,IJ;OB \-\:- rtci 5\: D 'Ao 51 MOJKHO IIpe~OTaBliTD 
B Bxme rpanaeaea HeKOTopo:t:t q;YHKIUm }:. STa llJYHKIJ;IDi pa3«. 
pasna , ITOOROJIDKY ;cvur' HeROTOp.wc: SaMKHYTliX KOHTypoB (roxaee , ,rr;IH 

'~)~~;~~~JIDHO OpaBHMTD 8TY aOHMIITOTMK,y ("" p-?) o rroBe,rieIUIeM' BeKTOp

ITOTeH:o:aaJIa Ha 6eOROH81IH00TH",rr;IH o~oro :o:anHH~PM'leOioro OOJIeHOH,IJ;a 

l'" .,p.-I) M TOpoM~aJIDHOro OOJIeHOH,I:(a ('" '1.- ~.) /7. 
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KOHT"ypOB, OXBaTllBaIOumxTOJIl>KO O,II;HH li3 COJIeHo-l1:,I(OB) ªf.h. c!.~ tO.' BbI
~liCJIliM 8T"y WYHKDllIO. PaCCMOTpliM CHa~aJIa CJI"y~aM TOHKliX COJIeHOM.n;OB 
( .Uo "77 1 MH R\c\ LL t ). Tor.n;a. BHe COJIeHOli.n;OB 

(\ _1.jJv	 (\ 1\\ -1))0. f'\ .,
Ji')l:::: 1 \-\Cl ,Q . (l-·(-L.)A (osO), j\'1': nele, , ~\l-,tJ ':.hJ1. 

T- ~l ?. ()-tY0 1'\ 
OTCIO.n;a cpasy CJIJflyeT, ~TO J"õ -1 n ' G.. ' t . a . CJIe.n;yIOlIU'Ie CBOí1
CTBR t!J"yHKIUlli J\o cymecTBBHHhI,lJ,Jl.H .n;aJIl>He:funero: I) na 60JIl>IllMX 

paC~T?HHIDrX X o "yóllBaeT KaK ,J'-' : '1c:' - ~ \-\ a.~.QX Ql:-1J.4ü) ,(CS~ li ~ 
2} Xo liCIUiT1lBaeT CRa~OR, paBHbIM - ti st J-Ic~ Q){p(-ljiuj npn nepexone 
xepe s OTpeSOR - ,,\f- R ,d- r<. ocn y • neT8.JIl>ROe p,accMoTpeHlie 
eaH8.JIOrR~Oe paccMoTpeHHIO ,lJ,Jl.H TOpO~aJIEHOrO COJIeHoli.n;a 79~ rroRasbIBaeT, 
~TO ,lJ,Jl.H ROHe~Horo cOJIe:tI0I1:.n;a lÍ'YHKIJ;IDI Y- liMeeT aCI1:MIITOTI1:~eCKOe rro
Be.n;eHl-I:e: 

1 :: -4 \--l CA~' , ç.o S~ 
Q')(pO",)!o) -1 Y 

II CKa~OR (Ha TOM ~e OTpe3Ke OCM ~ ), pamurn -o: (q:;~ Jr~t,fI). 
Hai1.n;eHHaR BeRTOp ~rroTeHUn8JI 

(2.2) "y,II;OBJIeTBopReT 'R8.JIM6poBO~y	 
HOM,Y YCJIOBMIO di ti ]f.: O ~ TIoRa
~eM, ~TO B HeKYJIOHOBCROM KaJIH6
poBKe MOjilliO HaiiTli BeKTop-rroTeH
Iman:, OTJm~aR OT ayJI.ff TOJIl>RO 
B 6JI~aHrneR ORpeCTHOCTM COJIeHOH
.n;a. ITpe.n;BapliTeJIl>HO saMeTHM,~TO 

YCJIOBMe diú li.: O aBTOMaTH
'/}// / /7i X 

~eCKl1: BUllOJIHenO, eCJII1: 

j} Ij:: d l'V 
d::X Cl y ) 

flc- ;j'1'f _ d'1'f. (2.3) 

ã0- - dJ(L - LJ 7/1. 

TIO.n;CTaBJI.fI.H j} 'J(, .!lI) B nupase
-.. --'1PEC. 2 

HMe 20í fi:: ~I ,rrplIxo.n;HM K CJI8
06JIaCTl> onpe.n;eJIeHRH BeKTop-rroTeH~

,II;yIOmeMY "ypaBHeHHID ,lJ,Jl.H	 t!JYRK~I
aJIa B HeKYJIOHOBCROM KaJIll6poBRe. BHe Y : ~ Vf= J ,1-/ , rne f = oCOJIeHOM.n;OB BeKTop-rrOTeHDllaJI OTJIM

rrpYJ. I)t/ » k!. • Ilpa / 'J( / Lo R.. 
~eH OT H"yJIH TOJIl>KO B saIllTpMxoBaHHoH 

HMeeM f z: lj - J -	 11('-_ -x. 'L
06JIaCTM (CM. TeKcT). 
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BH"yTpH 1-ro COJIeHOH.n;a; f:: -~-J.- Jw'-1..l.. BHYTPH 2-ro; !::-1~g"t:-'X.7 
B npoxexyrxe ~eJK.,IJ;Y .n;BYMH COJIeHOll.n;aNlli \ - d -\-J 11-""'_:( 'l. ~ '='!:. cA - JR'l,_xt. ). 
HaROHeu, r = o KaR npa c\-\-JRL_:t.1.. L \j L. 00 , TaK II npn 
-'1:)0 L.. ~ L. - 01 - ~ R,L 11... SaMeTHM t ~TO (2.3) MO./KRO npencrannrr, B Bli.n;e 
~ :: ~ \ -\- ~r"tatl '(}'W • - TaKl1:M oopasox, sr' c TO~OCTl>IO no Ra

a~ _, 
JIli6pOBO~Oro npeoõpaaonanna cosnanaer c J1:. l-H! O). 3aMeTHM,

-'1	 ,J )
~TO BHe COJI8HOH.n;O~ ~ f O' TOJIl>RO B OÓJIaCTH MeJK.,IJ;Y .n;BYMH COJIeHOM~ 
.n;al'vlli (pHC. 2), rne OH pasea i4~L:: l\-lJR~'X.1... ,-A~ = O. B .n;8.JIl>
HeMilleM, rrpI1: pac~eTe aMIIJIHT"y.n;U paCCeJIHHH,MbI óy.n;eM rrORn30BaTbCR TOJIn
RO BeRTop~rroTeHunaJIOM (2.2). 

3. ArvmJIHTy.ua paCCeHHHJI 

l1"yCTn rry~àR rra.n;aIOIUliX ~aCTliU HarrpaBJIeH B.n;OJIl> OCli' )t (pnc , 3). 
B I-M 60pHOBCROM rrpli6JIll*eHHH liMeeM 

y =~ *- l.~z 5Co lílltl\)'~'~ l 'LI) dY I (3.1) 

3;n:e cs % ,Go - BOJIHO-
BaR H rpliHOBCRaJI ~YHKUKl1:, OTBe~ 

~aIOmHe paCCeRHHID Ha ;n:BYX Herrpo
Hlirr,aeMIDe 6eCKOHe~llX J.J;WIJlli,II;pax,ikX e cOBrra;n:aIOlIU1X c COJIeHOH,I(aMM B OT
C"yTCTBlie MarHMTHoro nOM.· OIm 06
pamaIOTCJI B H"yJIl> Ha rroBepXHocTM 

(paBHo KaK H BHYT~)~~Oro MS 
lUWHH,I(POB , V; -- Jl . V • 
110CROJIl>KY "LI;" li Vo 
B (3.1) ne saBHCRT OT t- I

, TO 
TpeXMepHyro ~YHKUHD rpMHa 

(;0 (r[, Z') rrpÓHHTerpHPYeM 
rro t- I H rrepe11,neM K ,II;BYM8PHot-l 

PHC. 3 

~ 

Gu (.11 tI) , ,saBMcJI!IÍet-l TOJIl>
lla.n;aIOmaJI BOJIHa pacrrpOCTpaHJIeTCH \4 ~, 

KO OT jJ ,..p (nanpazep,
rreprreH,II;HKYMpHo IIJIOCROCTH, rrpo

liHTerpMpYR 3':MepHYJO' IIJIOCKOBOJIHO
xo~eR ~epes oClio6eHX COJIeHO

BYIO rpYHKIJ;IDO. I'pmm - t(211': 121
H,I(OB. üoxasaa yrOJI pacceaana ~ ,.
 
llYHRTHPOM HsoópaxeHa 06JIaCTl> pas R=- / (x - X I J '\.+I l}- IJ IJ'Z../- (1-! '11. '
 
pHBa rrpoH3Bo~ett WYHKnnM ~ no t- I, rrpno,IU!M K .n:sYMeoHot-l l{>yHK-


I (I)' --. -- , ' . 

rnm rpMHa 4 i Ho l ~ \.p "':J.I)~\. 
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B MTOre BMeCTO (3.1) rro~y~aeM 

1,(;:- 1. ( +- 'Lé Q. l G(J~ ()'). 't(. ~(j~\) d~J·..ç1 (3.2)'-t' r o te.,j o )J' I 

rrpll~eM MHTerpl1pOBam18 BbIrro~HH~TC.fI B oonacra BHe CO~eHOll,I(-OB, rne 
.B::: ~'lo.c\ 5-- . C y~eToM 8Toro 

~L 'd% ~ df ~/~~O .:-lL\(V·11J )_ JJ.D11( :: 1 .()(''Ç1{fo) +- 1 \<'l.X\V'O • 
õ'i L 1'X.l o"t L J- r: 'rv ,'J- . '\'0 L 2. 

IT08TOMY V-:: %+ ~~ ~G-ú(§)}\)(l.h·\l,l.)JC%~l'. Ilocne ,I(B'YKpaTHoro llHTer

pllpOBaHM.fI rro ~aCT.fIM rro~y~aeM 

v= Vc; -l- ~; c, F% .+- ~~ ~d\\f( GoC~L~(1 }~o- J% ~r~(\dGo)á)~(3.3) 
nn.fI rro~y~eHll.fI aMnnMTY,I(bI paCCe.fIHHH HeOÔXO,I(llMO HaHTll rrpe,I(e~ 8Toro 

aapaaeaaa rrpllJ-7 t;JJ • PaCCMOTpllM rro OT,n:eJlbHOCTI1 Ka.1K,I(bIH as ~e-
HOB B rrpaBOH ~aCTll (3.3). ITepBbIH ~eH rrpll p-~ DO CBO.TI:MTC.fI K rra.na

romeH ~OCKOH BO~He II aMIIJIllTY,I(e paCCeHHMH Ha 2-x HerrpoHlluaeMhlX UflJIllH
APax B OTCYTcTBlle MarHllTHoro rrOnH. BTOPOH qfteH B (3.3) YÔhlBaeT rrpll 

>J'I n- '>/1.
.P~ vv KaK -J II noroxy ne ,I(aeT BKJla,I(a B aMIIJIllTY,I(Y pac-
CeRRll.fI (Y~TeM, ~TO ~ 2-MepHoro paccMaTpl1BaeMOro cJly~a.fI aMDAHTY,I(a 
pacceaaaa - K08qxpll~eHT npn Q9<.p l \\lJ) I[i5 }. ECJlli ÔbI non 3HaKOM 
oneparopa a,iú B (3.2) CTO.ffJIa . nerrpepizsaaa WYHK~.fI, TO llHTer

p~ B (G.2) B CMJlY TeOpeMbI raycca MO~HO ÔbIJIO ÓbI CBeCTll K llHTerpaJIaM 

rro rrOBepXHOCTll COJleHOll,I(OB II rrOBepXHOCTll Co URllllH,I(pa ,I(OCTaTO~O ÓOJlb
moro pa,I(ffyca (To~ee, rro rrpoeKUll.fIM 8TRX rrOBepXHOCTeH Ha ~OCKOCTb 

~ = O). 11HTerpaJI rro noae PXHO CTll COJleHOJI,I(OB paB8H HYJIlO (% :- Gv z: O 
Ha HllX). 113-3a aCI1MIITOTll~eCKoro rrOBe,I(eHll.fI WYHKUlll1 JC (CM. rr. 2) 
oópamaeTC.fI B HYJlb llHTerpaJI rro Co . Y~TeM Terrepb, qTO rro,I( 3HaKOM 

orrepaTopa paCXo,I(llMOCTll B (3.2) CTOI1T pa3phlBHa.fI WYH!<Ul1.fI. neTa~bHoe 

paccMoTpeHlle rrOKa3bIBaeT, ~TO, KaK II B cJly~ae Topo11,I(a~bHoro COYleHOI1
lJ.a/9/ , 'B03HRKaeT IDITerpaJI no OÔJlaCTH paSpllBHOCTM e,pYHKIJ;llil: l. : 

tt-~ 

. r d I (G 'cl ~ l~ot õ' j ~ - -o -, - I.
0/0
r i'!. I _~ *~ 'õ"t 

BOJlHOBOe ypaBHeHlle He pa3,I(enHeTC.fI 

/ 

J 1 - Q. Cf) ÍlL R.l.· 'I
1 (- \; ( ) 'V - TI I • ( 3. 4) 

~(( .: O 
B Ôll~~PllqeCKMX KOOp,I(HHaTax. 

CJIe~.fI MeTo.ny KHpxrowa (CM., HarrpllMep,/IO ), 0y.neM c~TaTb, ~TO 4fo 
II C;o B oó~acTll Me~y 'co~eHOR,I(aMll MOmEO arrrrpoKcHr~poBaTb HX ~oc-
ROBO~OBHMH aH8JI0ra~ill1: 

I C\) J ' , 
V ~ e~~ \llCX' ) G\) ~ 4i \-{ o (K \~- X')1.+ t ~ -~ I 5t../ • 

o 

ITepeXO)JJI B. (3.4) K npeneny p~'t::f), rro~y~aeM,IJ,JI.fI aMDAllTY,I(bI }acce.fI

Hll.fI II cexeaaa pacceanaa MarHllTHbIM noxeu CJle,n;YIOll(lIe BbIpaJKeHll~ : 

tt1):: õ'ifIT'J- \t~~: S,'-' t \\(!A-f.).{,'"I9] )~ \~) :: ~Ji~ tt~Li ~ ík'l.[\((d -~ ).Ç·H,,~J. 
(3.5) . 

B OTJIllqlle OT CeqeHll.fI paCCe.fIHHH HaO,I(HOM Ul1~llH,I(pe, CeqeHlle pacce.fIHH.fI 

1~; (3,4) Ha .nBYX ur~H,I(pax c OOpaTHHMH rro 3HaKy,HO paB~I rro BeJIHCU!He 

MarHliTHbII,rJ11 rrOTOKaIvI1'l IWHe~o npa J!1000M pannyce R,B TOM qJ1CJle npa R::O 

11 (2 coneaoanaae HlITll). HHTerpaJIbHOe cexenze ~'í' : .S fS'(~) cJ...g MOJKHO 
BbIqJ!CJlHTb B rrpe,I(eJlbHbIX C~Y~aHX MaJIbIX II ÓO~bllillX ~llH BOJIH: 

K (cl-~) :::--> 1,
r;:! _} y, \ et - (L. ) .t 1- (3.6) 
Urp- ' 

K (c~-I2.)L1.1.~ 1<' "tS'l.. (cl-R\L. , (.3.7) 

rparnUJ;bI rrpllMeImMOCT11 8TIDC BhlpaJKeHHH - Te JKe, ~TO 11 MeTO,I(a KHpxrogja 
B orrrnse : ,IT.JIllHa BOJIHH K-I ,I(OJLlKHa OhITb MaJIOH rro cpas-
HeHllIO c lliMPllHOH "meJlll" ~-IZ.. IIonoMY cnpaaenaasocrr, BhlpaJKeHIDI 
(3.7) COMHllTe~bHa, XOT.fI OHO II llc~e3aeT rrpll cl= R (1<8K II ,I(O~O 

OhlTb) • 
BbI~HCJlllM Terrepb aMIIJIllTY~Y paCCe.fIHH.fI B BbICOK08HepreTllqeCKOM rrplIO

JlIDKeHIDf. JI,rr.fI ororo B ypaBHeHID! JIHITIIMaHa - lI1BllHrepa 

1(= 1,r + se tllLQ.~.V +
't'o o t-c.. 

,I(eJlaeM CJle.n;yIOIQMe, TllIDIqfIUe ,IT,JI..fI 

3HaKOM HHTerpaJla B (3'~8) TOtI.HYIO 

r ~2.)V. cl1..~'
~(~ J1 J (3.8) 

8Tor0 M8TO,I(a, rrpllOJlgeHIDI III/: rro,I( 

BOJlHOBYIO tPYHKUl1IO 11, 3aMeMeM eê 

BhlCOK08HepreTllqeCI{llM rrpllOJlllJKeHlleM: 
. e.. f'Jl.
 

~ ~ QX~(í\(~ + ~()~ J\ltcÁ'X..).
 

Tor,I(a 
'XI 

'Ir - 1.f ll{Q ( GQ.Ú",)(' f Si." + J:.- ] .2.) Q.,XO I ~ ( .A:x-dX) ~Xf d'1'
'\' - Yo - \;..L. j ~ \ 1.1,( \L I \ t;( }oo •J

x)CpaBHllM 8Tll BHpa~eHH.fI c iMnnHTY,I(OH paCCe.fIHIDI Ha TOPOM,I(aJIbHOM co
~eHOH,I(e \.J>-c\ \~ +- 1\.:- y2.. ~ 9/:(1
 

'I
t \l g) :: ã i +~~ \1. (~- P- ) .~ i [\((d-~ ) ~ \~ t) ] / s-t'1, g.
 

~,j 
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MH ,n:OCTaTO'l.fHO (ÍOJI.óUrn:X 8HepI':rrti KBa.n.paTM'l.fHIDII no BeKTop-rrOTeHI.U1a.JIY 
~eHOM MO%HO rrpeHe6pe~.ó: 

')(1 

V= ~ {- lL\Zj G' Qll(X', ~ \ .Q.rxpl ~~ 5ihc.dt) dx\J~\ .o 
ô'X -cP 

r \ I [ (I) -:-+' '~'\J
üoncraaaaa BMeCTO \r0 eê fUIOCKOBOJlHOBOH aHaJIOr.::ti M l) (\.<.\J -Y 
M nepexona K npene.ny J ~ r:P , nOJIy~aeM ,IJ,JIH aMIIJIMTY,II.hI pacceanarr 

1f, 'rK , j tl~lt'll-úl\'l') f(~'" lÚ,~ ~, tXf( ~~ SfuJX) ~é1'1 tl ~ I • 
~~\ ôX_~ 1 

IIOCKOJI.óKY npM BUCOKMX 8HeprMJIX ,Il.OMMHMPyeT pacceHHMe Ha MaJIhIe yrJIhI, 
TO MOJKHO nOJIOJKMT}, Q1- ~ L\-\(x'l !-tosl9l}::: 1 . Tor,Il.a 

h, =- ~ _": -(1- l1i~) ,i"'[Il(d-l'-) w,,'l'l IJl·"~.-' .c.. JIIl 

(3.~)o { . Q Síl.,lKlcl-~)~I"'~J}'l.. 
cJ - ~ SI\-. ~ • •
 
IJ~.L - Si''t, ;}.. S\L:-~ ,
 

S6\.t.JIj .:: \(, ld-e)·Sih.2 f · 
3TH BhIpaJKeHHH COBna,II.alOT- c (3. 5) H ( 3. 6) npn MaJIhIX «' . 

06~6~eHHe Ha cny~aH I.U1

JIHH,I!.pOB paSJIH'l.fHHX pa~ycoB 

x 

TpHBHaJI.óHO. PaccMoTpHM ,I(Ba 

~H,I!.pa (pHC. 4), COOTBeTCT
B1IOlIlHe )A z:fi I M).( -=-.JA.L 
(Ã, ,}f1 70). IIoJIOJKHM
 
R,~c<' 1Yf..)J" I<L~ a./i1...JAr...,
 
cJ, =a-c'~jll , d,L :. Cf· c/{)IL--.
 

-o 'I'orna eCJIH MaI'HHTHble nOTóKH B 

~H,I(pax paBHU no BeJIH~e II 
e ikx
 

npoTID30nOJIOJKHhI no 3HaKY
 

(~ z: - Cf{::: rp) , TO cnpaBeMHB1I
 

nOJIy~eHHHe paHee ~PMYJI1I (3.5)
 
N 

"tJ H (3.9) ~ ce~eHHH, r,I(e rro,I(
 
01 M f2- ~e.n;yeT nona-


MaTn d: d,+ch H';<:; 12,~t.. •
 
2.. 

PMC. 4 IITo ~e, ~TO Ha pMC. 3, HO M.fI uaJlHH

,Il.pOB pa8JIH'l.fHUX pa,I(nYCOB. 
')
II 

4. 3aIOIIOtIeHll8 

B nrore , MCrrOJI},sYH I-e ocpaoacxoe 11 BhICoK08HepreTM~ecKMe upxo

JIl'DKeHI1H, Mhl nOJfYtIMJIM 8Ml1JI:vITY,n:y M cexenne pacceanua B WJB.rHrrTHOM noxe 
,II.BYX 6eCROHetIHb~ ~JIMH,II.pri~ecKHx COJIeHoM,Il.oB c 06paTHH1lli no SHaKy,HO 

paBHIDIill no BeJIWil'IHe MarHMTHbIMI1 rrOTORaM:l1. .llMWíJepennaam.aue ce~eHrrH 

He MMeIDT cHHrYJIHpHOCTea (B OTJIMqrre OT pacc8HHMH Ha O~HOM COJIeHOM~e), 

a znrerpaar.aue OKaSbIBaIDTCH KOHe'IHb!MM. 
ITpMBe~eM Terrepb KOHKpeTHhIM 

npMMep, 1I0I\aSbIEaID~I1i1:, ~TO B o~
HOM H TOM JKe MHOrOCBHSHOM rrpOCT

paHCTBe rrpM HeTpI1EMaJInHhIX BeKTOp

nOTeHIJ;rraJIaX M 0~H03Ha'l.fHhIX EOJIHO

BbJX <PYHKllJIHX BOSMOJKHO KaK HaJIM~e 

AE-8Q:xDeI\Ta, TaI\ Mero OTCYTCTBHe • 

C 8TOi1: IJ;8JIl>ID NIbI OKPYiKMM zrsa nn
JIHH~pI1l.{eGI\MX COJleHOI1~a( $,z-: <fi z (J) 
06mHM HerrpOHHUPeMHM 8KpaHOM llJI 

JIrr~pM~eCI\OM WaPM1l Co (CM.pHC.5). 
e ikx IIoBTopHH ~OCJIOBHO paccy~eHMH 

npe,Il.bl.Uy~ero paS,Il.eJIa, M1l 06HapyJiUI
BaeM, ~TO MarHHTHoe nOJIe He ~aeT 

BIOIa~a B aMITnMTY~Y pacceHHMH. 3TO 
CBHsaHo c TeM, ~TO 06xaCTb paspHB

nocrn J- WYHKIU1:l-I (rro I\OTOpOM 6e

peTCH HHTerpaJI B (3.4))~axO~TCH 

BHYTprr HerrpOHMupeMoro 8KpaHa, r~e 

Uf= O. C ~PyroH CTOpOHll, MarHl1T
PMC. 5 Hoe rrOJIe BHOCI1T KOHe'l.fHlIH BKJIa~ E 

MJIJIIOcTpaI.U1.fI OTCYTCTBMH AE-8~eKTa 
arvillJIMTY,Il.Y pacceanaa .npn ltI i- q)2.- wm 

E MHOrOCBHSHOH 06JIaCTM. IIpM~Ha
1K8 ~CJllI BHYTpH Cõ ~aXO.n;I1TCH 

He,Il.OCTH~MMOCTn 06JIaCTM paspUB
TOJInKO O~MH COJIeHOM,Il.. r~ SaKJIID~aeM,,

HOCTH WYHKDnI1 ~ ~H rra~aID~X 
~TO » ~,I!.HOM li TOM 1Ke MHOrOCBHSHOM 

~aCTMIJ;. rrpOCTpaHCTBe (rrpOCTpaHCTBe EHe 

Co ) rrpM H8TpHBllaJI.óHHX EeKTOp

rrOTeHllJIaJIaX BOSM01KHO KaK cymecTBoBaHHe AE-8~eKTa. TaK Mero OTCYT-

CTBMe. 

M1! ynoMMHaJIH BO BBe~eHHH. tITO 6Y,Il.eM MCnOJInSOBaTn TOJInKO O,I(HO

SHa~Hlle BOJIHOBbIe WYHKlmM. IIpM~Ha SaKJlID~aeTCH B TOM, ~TO peaXhH1le 

(a H8 MRCJIeHHhIe) 8Kcrr8pHMeHTU CTaBHTCH B O~ÓCBHSHOM rrpoc~ppHCTBe 

(HanpMMep, TInJIll~pI1~8CKMH COJIeHOM,Il. MMeeT KOHe'IHYID ~HHY }Wll rrOTeHTIn

aJI.óHHi 6apnep HMe8T ROHe~YID BhICOTY). B O,I!.HOCBHSHOM rrpoCTpaHCTBe ~O

8 9 .~ 
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----------------

rrYCTl'IMbI TOJIbKO 0.n;H03H8'lHbI8 BOJIHOBbI8 WYRKI.l}lli. QCJIOiKH8Hl'I.FI B03H:rJKaIOT 

0'1' TOro, 'lTO BC8 BbI'll'ICJI8Hl'I.FI B1II10JIH.fII{)TC.FI B l'I.n;8aJIbHOM MHorOCB.FI3HOM 

rrpOCTpaHCTB8X) : B KOTOpOM Cym8CTBY8T d8CKOH8'lHO MHoro H88KBl'IBaJI8HT

HHX rrp8.n;CTaBJI8Hl'IH yrJIOBOrO MOM8HTa. ECTb .n;Ba B03MO~HbIX crrocoda pa3

peunrn, 8TY rtapanoxcam.nyio CllTY8mUO. O.n;l'IH l'I3 Hl'IX COCTOl'IT B TOM, 'lTO

dbIl'ICrrOJIb30B8Tb 0.n;H03Ha'lHbI8 BOJIHOBbI8 WYHKUKM ('lTO MbI l'I .n;8JIaJIl'I), H8 od

pamaJI BHl'IMaHl'I.FI Hi MHOrOCB.FI3HOCTb l'I.n;8aJIl'I3l'I~OBaHHoro rrpOCTpaHCTBa 
131CCM., aanpnaep , . BTrH nYTb COCTOl'IT B l'ICrrOJIb30BaHIDi MHOr03Ha'í

HHX BOJIHOBbIX WYHKUilH /14 • MbI C'll'ITa8M, 'lTO oda rro.n;xo.n;a 8KBl'IBaJI8HT

HbI. Ormaxo B8pO.FITHOCTb ollIl'IdKvI ropaszto dOJIb1lI8 na BTOpOM rrYTl'I, noc

~OJIbK~ H8T 'l8TKOrO Kpl'IT8pl'I.FI ~ oTdopa Toro l'IJIl'I l'IHOrO npe.n;CTaBJIe

Hl'I~Io/. TIpRMep TOfJY - ,nOTOR pa60T, B KOTOpUX ,IJ;OKa3bIBaeTC.FI OTCYT

CTBlle AE-8~eKTa. 
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H348TenhCKHH OTAen 05~eAHHeHHOro HHCTHTYTa RAepHYX HCcne40BaHHI 

A$aHacbeB f.H. 
PacceRHHe aapRmeHH~x 4aCTHq Ha ABYX 6ecKOHe4H~X 
qHflHHAPH4eCKHX coneHOHAaX 

P2-87-154 

PaccMaTpHBaeTcR pacceAHHe aapRmeHH~x 4aCTHq Ha ABYX 6ecKOHe4H~x napan
nenbH~X HenpOHHqaeM~X qHflHHAPH4eCKHX coneHOVIAaX C 0AHHaKOB~MH no BenH4HHe 
H o6paTH~MH no aHaKy MarHHTH~MH nOTOKaMH. AMnnHTYAa pacceRHHR B~4HCneHa 

a nepBOM 6opHOBCKOM H B~COK03HepreTH4eCKOM npH6nHmeHHRX. B o6oHx cny4aRx 
AH~epeHqHanbHOe Ce4eHHe HeCHHrynRpHO, a HHTerpanbHOe - KOHe4HO, .~aH~ KOH
KpeTH~e npHMep~, noKa3~Ba~He, 4T0 B OAHOM H TOM me MHOrOCBR3HOM npOCTpaH
CTBe npH HeTpHBHaflbH~X BeKTOp-noTeHqHanax H 0AH03Ha4H~X BOnHOB~X ~yHKqHRX 
3~eKT AapOHOBa- 6oMa MOmeT cy~eCTBOBaTb, HO MOmeT H OTCYTCTBOBaTb. 06cym
Aa~TCR npH4HH~ HCnonb3oBaHHR OAH03Ha4H~x eonHoa~x ~YHKqHH. 

Pa6oTa s~nonHeHa B fla6opaTOpHH TeopeTH4eCKOH $H3HKH OH~H. 

npenpHHT 06oeJlHHeHHOrO HHCTHTyY8 RJlepHbli HCCJlellOB8HHH. Jly6Ha 1987 

nepeBOA f.f.CaHAYKOBCKOH 

Afanasiev G.N. 
The Scattering of Charged Particles on Two Infinite 
Cylindrical Solenoids 

P2-87-154 

We consider the scattering of charged particles on two parallel infi
nite impenetrable cyl indrlcal solenoids with magnetic fluxes of the same 
magnitude but opposite sign. The scattering amplitude Is obtained in the 
1-st Born and high-energy approximations. In both the cases the differential 
cross section is nonsingular, whereas the Integral one Is finite. We show 
that in the same multiconnected space with nontrivial vector-potential and 
single-valued wave functions the Aharonov - Bohm effect may or may not 
exist. 

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