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Bonpoc O ~TeneHI1 COXpaHeHI1R NfarHI1THOrO MOMeHTa ,lJ;Bl'DKBilliR sapa

)f(eHHOH .tlaCTI1Qhl f.1 (nepnoro anaaõaranecrcoro I1HBapl1aHTa) B ,ne$opMl1pO

BaHHOM MarHHTHDM nOJIe ,D;l1ll0JUI npenCTaBJIReT ·OC06blH anrepec no aecxorrs
KI1M npnuaaar-r. 

Ilpeaore acero 3TO I1MeeT npaxrasecxoe npI1JImKeHl1:e. Ilonaraa zterpop

MaIJ;mO nOJIR aKCHaTIbHO-HecHMMeTpl1tIHOH, MOIKHO, aanpnvrep, nepeirra K reo

MarHHTHOMY nOJIlO, rcoropoe B HYJIeBOM -ilpI16JIH)f(eHI1I1 RBIIReTCR ,nHnOJIb

~j\ ~,. h; 

\ 
~I '	 HbIM. B 3TOM CJIYtIae BbI3bIBaeT arrrepec pOJIb Hea.n.l1a6aTHtIeCKHX 3Q>epeKToB 

JJ;BH)f(eHlffi tIaCTI1U npa <pOpMl1pOBaHI1I1 asrcoxoaaeprerroracü KOMilOHeHThI 

pa,nHaIJ;110HHbIX nOHCOB 3eMJIH I 11, xorna orrpenenarouiavr <paKTOpOM CTaHO

BHTCR npouecc HaKOnJI.eHI1R 3KcnOHeHUl1anbHO MaJIblX H3MeHem1H anaaõara

qeCKOrO ansapaaara npa MHorOKpaTHbIX OCUI1JIJIRUHRX 1.IaCTI1l1. anorrs Mar

HI1THbIX CI1JIOBblX JIHHI1H. Ilpaser-r sa I1CXO,lJ,HOe npHHHMaeTCR H3MeHeHHe 

~11 (nOJl:YtIeHHOe TeOpeTHtIeCKI1 11 npoaepeaaoe tIHCJIeHHo) aa O,U.HO npO,lJ,OJIb

noe KOJIe6aHI1e tIaCTm.J;bI Me)f(,lJ,Y TOtIKaMl1 OTpa)K€HHR B tUiCTO ,lJ,l1nOJIbHOM 

nOJIe! 2, 31 .	 ' 

/1 

B "CBJI3H C 3THM BroKHO oneaars .uOCTOBepHOCTb aHaJIHTUlIeCKoro asrpa

",~	 meHHR ,lJ,JIR .f..Jl , npaaenenaoro B 131 11 B aanaxax C reOMarHI1THOH JlOBYW

KOH. KpOMe Toro, ,lJ,BI1)f(eHHe xacran B CMbICJle Heanl1a6aTHQHOCTH B peaJIbHOM 

reOMarHHTHoM nOJIB KatIeCTBeHHO OTJIHttaeTCR OT ,lJ,BU)f(eHHR B aKCHaJIbHO-CHM

MeTpHttHoM (,lJ,HnOJlbHOM) nOJIe, nOCKOJIbK)' B nepaor-r CJIYlIae <pa30BaR IlJIOC

KOCTb CHCTeMbl rrorcpsraaerca CTOXaCTI1QeCKOH: naYTI1HOH:, KOTOpaR npasonar 
lI' K YHHBepCaJIbHOH: .umpW3 HH ApHOJIb,lJ,a 14! .' 

I

• 

)lHHaMHlJeCKaJI 'CI1CTeMa sacrnua - ,lJ,HnOJIbHOe nOJIe XOTR 11 flBJlJIeTCR 

HeHHTerpHpY€MOH B CMbICJIe Ilyanxape (r ,e. ire cyniecrnyer HHKaKOI'Q ,n;py

roro aaamrranecxoro I1HTerpaJIa KpOMe sneprna 11 oõoõmenaoro MOMeHTal,':1 
,~ HMnYJIbca) , O)I.HaKO ocoõas TOnOJIor-I1H $a30BQrO npOCTpaHCTBa ,naHHOH cac

TeMbl n03BOJIReT ):(OKa3aTb BetIHYlO HHBapl1aHTHOCTb J1 • MaTeMaTHtIeCKaJI 
~. !r aanasa o ,lJ,BH)f(eHMH 3apR)f(eHHOH: tIaCTHIU>1 B oceCHMMeTpwHioM MarHI1:THOM 

/ 5/. " f	 norte paCCMaTpHBaJIaCb ApHOJIb.nOM B pa60Te HaJIH1.IHe CHMMeTpHI1 n03BO
i tl;r 

JlJIeT nOHI13HTb nopanox CI1CTeMhI 11 CBeCTI1 paCCMaTpHBaeMYlO aanasy K sana.. qe o L(-BH)f(eHHH xacranst B ,lJ,.BYMepHOM pae, ziao xoroporo coananaer c O,nHOH 

f H3 CHJIOBbIX JlHHHH MarHHTHoro nOJlH. HeCKOJlbKO ynpoutaa peansayiocarya
\ I IU11O, MO)f(HO CKa3aTb, lffO APHOJIb):(OM 6blJIO nOKa3aHO HaJlHqHe y TaKOH CHC:,{(li 

TeMbI HHBapHaHTHblX TOpoB, pacnonoxceaasrx B epa30BOM npOCTpaHCTBe Ta.:! 
KHM 06pa30M, ttTO ,nJlH mo6oro nOJIO)l(HTeJIbHOrÓ Ma.JlorO tffiCJIa ( MO)f{HO no{~ 
noõpars aasansasre YCJIOBHJI TaK, lffO BeJIHtrnHaJL aa nporazcenaa ncero ape

MeHH .nBI1)f(eHHR õyner OTJlRQaTbCH OT caoero aaxam.aoro 3HatteHIDI ne õonee, 

qeM na e • B naurevr crryxae 110):( f cnenyer nOHHMaTb BeJlH~HHY 

, (;v ~ ". ~ .' ~~ •.CTi.rryr \
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x = piR c < X c' 

rne Xc xparavecxoe saaseaae napavrerpa aAMa6aTMtIHOCTM, p- JIapMOpOB

eKMH PaAMYC qaCTlfIJ;bI, Rc - panayc KpMBM3HbI CMJlOBOH JIMHHH. OTCIO,ll;a CJIe
(A~f~4:~un~ 3 ~2' » 

ziyer, tlTO uacraua MO)KeT 6eCKOHeqHO AOJIro YAep)KMBaTbCH MarHMTHOH JIO

BYIllKOH. B AOKa3aTeJIbCTBe lfCnOJIb3YlOTCR TaKMe MeTOAbI, KaK pa3JIO)KeHMe 
, .  1 

<PYHKIJ;MH B pan ões KOHTpOJIH aa MX ofinacrsro CXOAMMOCTM, neaaasre <PYHK

JJ;MM M HX aarerparn,r H T.n., qTO :B COBOKYIIHOCTH ne n03BOJIHeT onpenenars 

passrepsr 'illIBapHaHTHhIX TÔpOB lf MX ·pacnOJIO)KeHMe B $a30BOM npOCTpaHCT JJ 
se. ]lPyrlfl\1H CJIOBaMM, BeJIlfllHHY XcCJIeAYeT aaxozurrs 3KcnepMMeHTaJIbHO 

MJlM tIHCJIeHHbIMlf MeTOnaMI11~ 
tIMCJIeHHOe MOAeJIMpOBaHlfe arpaer, TaKlfM 06pa30M, cy~ecTBeHHYIO 

~ . 

V I-;6 
pOJIb B MCCJIeAOBaHMHX .n;lfHaMHKM qaCTMIJ; B MarHHTHhIX JIOBYIl1KaX M ocoõea

ao B cnysae HeCMMMeTpMtllmrO nOJI.n, xorna MCnOJIb30BaHMe aHaJIMTMqeCKMX. 

MeTo.n;OB aecsraa npoõnesrarasao. 

(I} 
-+ -+ 

~[d~ B 1, 
E dt 

d 2R--:....
-dt2 ' 

B ,aaCTOHUJ;eH' paõore oueHMBaeTCH H3l\1eHeHlfe {J. B peaJIbHOM reOMarHHT

HOM none fia OCHOBe rpaexropasrx pacseroa npn O.n;HOM npOXO)K.n;eHMM nacra-. 
IJ;eM MeAMaHfiOM (3KBal'OpMaJlbHOà) fmOCKOCTM. 

,UJIH onpenenenaa ~fl. MCnOJIb30BaJIOCb qMCJIeHHOe aarerpapoaaaae 
ypaBHeHMH ABH)KeHIDi IlpOTOHa B reOMarHHT~OM. nOJIe B: 

180 140 100 60 O . 60 {DD 14D 80 

3,p8ueuMoeTb ( 11f-L / f-L )3 /( 11f-L / fl. )Av,n OT e U 1J npu yc.n08UJlX UHJlCeK14UU: 
W = 600 M3B, a = 32,66°, B:::' 0,0258 Te, R/R3 QI 2,3 [eõe Ra - paàuye 

3eM.Jlu).1 - 1J= O; 2 -1J = 30°; 3 -1J =:: 210°; 4 -1J = 22SO; 5 -ep=24(j~ 

-+ 
rne R - paAMYc-BeKTop qaCTlfIJ;hI, E -

-+ 
IlOJIHaH 3HeprMR rrporona, BeJIMtlMHa B 

Pe3YJIbTaThI BhIqMCJleHMM lf3MeHeHHH 11 B peaJIbHOM reOMarHMTHOM nOJIe 

no OTHOllleHMIO K AMnOJIbHOMY nOKa3aHhI na pMCYHKe. M3 npMBe.n;eIDIbIX ,I{aH
HMeer oGJ..UeM3BecTHoe rrpencraarrenae B BMAe parta T'aycca ,(CYMMa nOJIeM 

MYJIbTMIlOJIej\ pa3JIMqHOrO nopaznca) • Ilpa BhNMCJIeHMM "B MCIlOJIb30BaJIaCb 

6bIcTpo.n;eHcTBYIOUJ;aH MHTepIlOJTHIJ;MOHHaH npouenypa 16, 71 , OCHOBaHHaH na 

MOAeJIM MarHMTHoro IlOJIH 3eMJIlf DGRF 1975 / 8/ • Pacnersr npOBOAMJlMCb AJlH 

nporonoa c 3HeprMeM W= 600 M3B, KOTOphIe I1IDKeKTMpOBaJIMCb c reor-ran

HhIX BMAHO, tlTO aaaõonsmee pasnasae (.. 40%) Me)KP;Y 11fl. B AMIlOJIp~OM M 

peaJIbHOM reOMarHMTHhIX IIOJIHX npMxoAMTCH na .n;OJIrOTY e ::: 60°, KOTopaH 

cooraercrayer Epa3MJIbCKOH MarHMTHOM aHOMaJIMM. B 3TOM paãoae JIHHMM 

B = eonst pe3KO onYCKaIOTCH BHM3 M3-3a CMJIbHOro BJIMHHMH He.n;MII0JIbHbIX 

1JÍIeHoB reoeaarmrmoro nOJIH. Ilepenan BhICOT Me:>K.n;y TOqKaMM orpaaceaaü 
HHTHoro axaaropa, T .e. M3 TOqKM MMHMMaJIbHOM HanpH)KeHHOCTR 

naaaoü CMJIOBOH JIMHMlf. Bexrop CKOpOCTM 3aAaBaJICH B nane 

nOJIH na anyrpa M BHe aHOMaJIMH, COOTBeTCTBYIOUJ;MX aexoropoã JIMHMM B = const, MO

:>KeT COCTaBJlHTb - 103 
K M . qeM asnue JIe)KaT TOqKM oTp~eHMH OT nonepxnoc

-+ 
V = 

-+ 
Vo [ 'b cose + 

-+-+ 
sin a (n 'sín 1J + 1"oos 1J )1 , (2) 

TM 3eMJIM, TeM cnaõee BJIHHHMe MarHHTHOM aHOMaJIMH. B a.n;Ma6aTMqeCKOM 

Ilplf6JIR)KeHHH TaKO" 3aBMCMMOCTM COOTBeTcTByeT yaenauenae 3KBaTOpMaJIb

rne Vo -'MO.n;YJIb aexropa CKOpOCTM, 
-+ -+ ... 
b ,n ,T - e.n;MHMtlHhIe opTOrOHaJIbHhIe 

noro yrrra a 
TaKMM 

. 
06pa30M, 3<p<peKT Epa3MJIbCKOM aHOMaJIMM cnenyer ysarsraari, 

aexropsr, onpenenaesnae CJIe.n;YIOUJ;MM 06pa30M: B xasecrae rpaaaxasrx YCJIOBlfM (xoayca rroreps) npa peiueaaa xpaeasrx aa

-+ 
b 

a 

(3)rb~ 1;-+ 
• T 

-+-+ 
[RB] 
~ 

f(RB11 

,-+ 

n = 
-+ 
B 

I B I 

-+ -+ 
- yrOJI Me~y BeKTopaMM v M B; 1J  rpasasacrausr, KOTopaH OTCqHthI

-+ -+ 

1\ 

I 
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AMHpxauoBH.B. H .t(p. 
H,sMeHeHUe pp6HTaJILHOrO M8I'HHTH0ro MOMeBTa 
ABJDKeHHH SapJDICeHHOH UC'TltIV>I B A$pMHPOBaHHOM 
MarHHTHOM none romonH 
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HCCJ1e~erCHB3MeHeuHe MarHHTHoro MOMeHTa ,Q;BJDKeHHH npo
TORa f1 B aKcHaJlbHO~HecH)l.lMerpH1HloM MarHHTHOM none (AHDO.ij:L
Hoe none + MynLTHnOJIH p$3JJ1fIIHhIX nO~KOB). C nOMOllO>IO Tpa
el(TOpHoro CtleTa Ha.fuleHo BSMeHeHUe llf1 sa nonynepUOA npo
,lJ.OJILHhIXKone6aHHii q8.CT~ Me)l(Ay T01JJ(aMH OTpa>JCeRHR. OO:l(a-

3~O BnHflHHe HeAHDonLHblX -.n;eHOB Ha BeJJH'IHHY ~#L 

Pa60Ta BbIDonHeua B lIa60paTopHH BLlQHCJIHTeJJLaOH TeXHHKH 
H aBTOMaTH38lJ,HH OHHH. 

COO6weHfle O61.eJ;uuieHHOro HIIcnrryra SIJleprHIU RCC.lI~• .lb'6aa 1987 
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Amirkhanov I.V • et aI. Pll-87-786 
The Change of Orbital Magnetic Moment 
of Charged Particle Motion in Deformed Magnetic 
Field ofDipole Configuration 

The change of magnetic moment of proton fl in anil asymmet
rical magnetic field (field with dipole configuration + multipole of 
difference order) is investigated. By trajectory computation the ,chan
ge t\p: for half cycle of longitudinal oscillations between 
points has been determined. The infiuence of multipole members on 
magnitude t\1l is shown. 

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