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(ITpencraBnena npod. B. A. CokosoBEIM)

B paGote wu3yuaercsa BJMSIHHE aHOMAJbHOI'O MAarHUTHOTO MOMEHTA
9JIEKTPOHA HA MOBEJEHHe ero CIHHA TpH JABHXKEHHH B MOCTOSHHBIX
H OJHOPOJHBIX OPTOTOHAJbHBIX IJCKTPHUUECKOM H MATHUTHOM MOJSIX.

IlBPl)KeHPle 3JIEKTPOHA B CKPCUICHHBIX MOJAX

JIBHXKEHHE PpeJATHBHCTCKOTO 3JIEKTPOHA B 3JEKTPOMATHUTHOM MOJIE
OnHCchIBaeTCs ypaBHeHHeM Jlupaka

ih’-%l—f':H‘F,IH=C(¢P)—f—p3mcz—ecp, A
rie P= —ihy 4 £ A; a, p— ManImbx Hupaka, A, ¢ — noTeHIHAJbI
c

BHELIHEro MoJd.

PaccMoTpuM ABHIKEHHE B3JIEKTPOHA B MOCTOSIHHBIX H  OJHOPOJHBIX
OPTOTOHAJIbHBIX 3JEKTPHYECKOM H MATHUTHOM MNOJISAX HpH ycaosuu E<H.
CucreMy KOOpJAMHAT BBIOMpaeM TakK, YTOObBl OChb 2 OblJa HalmpaBJeHa [0
MAarHUTHOMY IOJIIO, OCb Y BJAOJb 3JEKTPHUCCKOTO MOJisA, U OyJeM CUHTATh

E=Hsinn(—= =
nTI( 2 <77<2
BHIOpATh B BHJE '

v Ax=_yH’ A}l:Azzo’ CP:_yHSIHAq

[Ipn takom BHIOOpE NMOTEHILMAJOB HMHTErpaJaMu JABHXKEHHA ABJIAIOTCH
noJsHasi sHeprus cucrembl H, mpoexuus umnysbca Ha MarHutHoe noJae P

B stom cjayudae MOTCHUHUAJBI MOJSI MOXKHO

U omepartop py = —_—iha. CaenoBaTesbHO, BOJHOBYIO (PYHKIHIO, MOMH-

MO (1), MOXKHO MOJYHUHUTH YDPABHEHHUIM
HY == et Ps% = BT, 2 'F = BKY. (2)
C yuyetoM 3TUX TpeOOBAHHI BOJHOBAsE (PYHKIIHS HMEET BHL

. 1
' T (f) = —o—r
ViL;

Ksinn—k eH
T:V“{COSV]()’*}———“——V]—-—-]—, a{;: _)

Y cos? he

e—icl\’t+ik1x+i1(3z q) (‘C)

(3)
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Cnunop b () MoxHO 3amucath B dopme
q),('c =O!,1U2(T)+31Unl(’c l=1234 n=01 (4)

3necs U, () — QyHxkuun DpMuTa, CBA3aHHEIE C MOJHHOMAMH SpMHTa H, (7)
COOTHOUICHHEM

: 1 . 1 COS” T2
= H, (7).
Un (T) VQ”I’I,! ~‘/ % e n (T)

Koadduuuenrsr o; u B; cBf3aHbl ¢ JABYMSI NPOHU3BOJBHLIMH MOCTOSIH-
HbIMH A U B €OOTHOIIEHUSMHU:

__ V2incosmA+ kB n 5
ey = Vm sm2 @1—/1‘/ (1—1— )cos (5)

— V21 cosmB + kA 7

a —-Bl/— 1 il - ¥ e Sl —
{55 ( T )COSQ A S b 2
%231/_(1+_o Tl g, —V2ncosn Bt kA 1
2 d i : # VQd(d+ko) 2

a4=—V2m____COSnA+k3B cos— e Al/—;—(l—{—%’-) sin%

V' od (d + k,) 2
3nech’ BBelleHB 0603HAYEHHS :
d=R=BST g bsing+cosnV/ E T Bl F Zymcos ,
COS 7 ~ y
(6)
c

T

®yukuusa (3) HopMHpPOBaHA HA eAMHHLY, ecin A u B ylOBAETBOPSIOT
YCJIOBHIO

AA+ 4+ BBt = 1. / (7)

TToMmMO TPeX HHTErpasios ABIKeHHS (2) JIOMKEeH CYLIecTBOBAaTh
ueTBepTHIf, COHHOBHI uHTerpan jasuxeHnus. Kax ycramosaeno B [1],
B KAYeCcTBE TAKOTO MHTErpasa JBUKEHHS MOKHO BHIOpaATh JHMOO OmepaTop
NONEePeYHON MOJMSIPU3allMH CIIHHA 3JeKTPOHA

L (b) = H,sinnsin¢ + I cos ¥ + E,sinncos ¢ — E, sin (8)
Jau60 onepaTop NPOAOILHON MOMsSIPU3ALHH
T(4) = (oP)sin b - T, cos & — T sin 7 sin 9. (9)

B obeux Qopmynax ¢ — NPOM3BOMBLHBIA yrox u BBEJEHE! MaTpUYHbIE
_ BEKTOPBI
fi = mce + pa [oB], E'= — s [P], T = mepys + piP. (10)

Eciu morpe6Gosate, B jpomonanenue k (2), uro6sl ¥ ynosieTsopsiia Ypae-
HEHU IO ' ‘
L)W ==Ch\cosn¥, L= +1,

TO MOJAYYUM C yueToMm (7)

: A :
1 b= d(d+ k) —k}
CVQ (14¢q,)e \, q M@ k) $

(11)
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—_— . D
b= l/é(l—cﬁ)e?, tg®=£—:—k"tgdg

3

hcosn =V (K —k,sinn)® — cos?n (k2 I k2 sin®0).
st mpoioJLHON moasipusanuM, noaunHss ¢ynkuuio ¥ ypaBHeHHIO

T ($)¥ =ChAJ¥, =+ 1,
NOJIYYUM

e M e ‘d ‘ ; :
A=_0 l/-;—(1+iq2), 5 _ {4+ k) cosmsin g + ks cos

A [(d 4 k,) cos v sin ) + &, cos) ’

B — l/i(l Sy (d + k) (kycos$ + k3 cosvsin ) +k§cosy’
2 Ay (d + ko)

Ay =7V k% (cos?b — cos® vsin® §) + [(K — &, sin 1) sin ¥ + &, cos ¥]2.

AHOMaJIbHBIE MATHUTHbIH MOMEHT 3JIEKTPOHA M NpeUeccus: CNMHa

Hanuune aHomanpHOrO M@THHTHOrO MOMEHTA Y 3JAeKTPOHA IIPHBOAHT
K TOMY, 4YTO Ha0Op CIMHOBBLIX HHTErpajOB JIBUKEHHs DPe3KO CyKaeTcd
(cm. [1]). He#icrButeibHo, xak mokasana Ilayau [2], aHOMaJAbHBIE MarHuT-
HbIf MOMEHT 3JIeKTPOHAa MOJKHO YUYecCTh, BHAOH3MEHHMB TraMHJAbTOHHMAH (1)

H = ¢ (aP) + pyme? — e -+ hep [g; (aH) + g (E)], (12)

rie hep — aHomaabHasi YacThb MoMeHTa 3JjekTpoHa. Omnepatopnl  (2)
M B 3TOM cJ/Jy4ae OCTaloTCsi HMHTerpasamu JaBuxkenus. OJHAKO onepaTop
T(9) (cm. (9) He xommytupyer ¢ (12) uu npu xakoM 3Hauenuu ¢. Ome-
patop (9) nonepeunoii noaspusauuu L (¢) xkommyrupyet ¢ (12) auws npu

=0, ectu pextop Il ompenenuts, B omimume ot (10), caeayoOmEM
'O6pa30M - - —— - S>>
Il =mco + p, [eP] + hp (H — [cE]).

Gopmysabl (3—6) cOXpaHSIOT CBOH BHI, €CIH JJisg 3HepPrHH K MOJb”
3oBaTbCsl BhlpaxkeHueM (U' = + 1 coGctBennoe uyucio L (0)) -

- Ke' = k,;sinm + cosy l/k§ + (V k2 + 21k cos n + §'pH cos 1)2.

Beanuunsl A u B onpeneasiiorca ¢opmyaamu (11) mpu o = 0. 3apa-
Hee He OYEeBHMJHO, KaKk OyJeT C TeueHUEeM BPeMEHH MEHATLCS CIHH, OIH-
ceiBaeMblfi omepatopamu (8) u (9), coxpaHsiBuiniicss Ge3 yueta aHOMAalb-
HOTO MOMEHTA.

JJs pelueHUss 3TOro BONpPoOCAa MOCTYyHHM caenyiomum oopasom. U3
BOMHOBEIX (pyHxuuit We (£), gpagomuxcs COOGCTBEHHBIMH [J51 ONEpaTo-
pa L(0) ¢ yueToM aHOMA/JLHOIO MOMEHTa 3JEKTPOHA, NOCTPOHM HECTAllH-
oHapHYIO (K¢ % K_:) BOJHOBYIO (PYHKUHIO

T (t) =CC.A) e () +CG —E)¥err )
TaK, - YT00bl npu £ =0 oHa Obla coOCTBeHHOH anasi onepatopa L ()
(G0 T (1)). 75ty |
L.() ¥ (0) = Chi, cos ¥ (0). (185~

Eciu norpe6osats, uto6et W (£) Ob1a HOPMHPOBaHA Ha €IHHHILY, TO

u3 (13) xoadpduuuentol C (G, ') omnpenenarcs oannosHauHo. Omnpenenus

tTakuM oOpasom W (f), HaiineMm cpenree sHauenue L (V) (aubo. 7 (¢)) mo
3THUM (QYHKUHMSAM. DTO cpelHee 3HaueHHe OyjeT, B o0lieM cJayuyae, 3aBU-
ceTh oT BpemeHH. CienoBaTesqbHO, 3ajaya O NPELECCHHM CIHHA II0JA BJH-
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sSHHeM aHOMaJbHOTO MOMEHTa 3JeKTpoHa Oyjer peuieHa. HecsnoxHble, HO
IPOMO3JIKHE pacueThl IPUBOAAT JAAdA oneparopa L (b) k ciaeayouwemy
BbIPaXKEHHIO: « :

i

c(:,c';=% {cc’V(l TGy (A= 0q)e 2+

i =

+ V(1 —Lg)(1-0¢q)e -2}, g =4 (=0),
a Jaas npoaoanHol mnoaspusauuu (omnepatop T (¥)) ¥ xoadpdunuentam

1 T8 n L \ VF ol ’
c(tt)= E{U’ V(141 (1+U¢ +V(1—LCg)(1—-1q)}, ¢=g,(9=0).

Cpe/Hee 3HaueHue _L(—‘f)— no pyuxuuam V¥ (£) umeer BuJ
L () = Ch), cos 7 (cos?s + sin?scosR¢), & =c (K, — K_)), (14)
rje HYXHO MOJOXKHTb A
coss=q,g — V(1 —q?) (1 — q') cos D.

Hast sennunnst 7 (¢) Qopmyaa (14) coxpauser CBOH BHJ, eC/TH 3aMEHMThH
B Hel L, coS7 — X, U TMOJOKHTDH

coss =¢q,q" + V(I — g (1 —q"). (15)

U3 dopmya (14) u (195) B qaCTﬁOM caydae. b =

°

, 1=0 crenyer

b A

peayapTat pador [3, 4].
C TOYHOCTBLIO /0 YJIEHOB, JHHSHHBIX MO [, UMEEM

: H AN, " Rycos
il 2 —Bl=wy—cos? V1 -8} By=—""T—
Q = 2epH cos?n )/ 1T — B} = o, H, b e T K —kysiny

: k
@y = 20k, = 2,472-10%° repu, H, = ;“ =1 JO7- 10" op.

Takum obpazom, aas mnoaelt / ~ 10* oe uacrora 2~ 10° 2epy, uto
MOXET JAa)ke NPEeBHIIATL YaCTOTY OOPAlLCHHS 3/IEKTPOHOB B YCKOPHTEIAX.
C/ie10BaTeAbHO, HECMOTPS HA Majaylo BeAn4kHy AHOMAJbHOIQ MArHHTHOTO
MOMEHTA 3JeKTPOHA, ero BAWsHHE Ha MOBE/JeHHE CHHHA IpPH ABHKEHHH
3/IEKTPOHA B CKPEIIeHHBIX MOAZX MO}eT ObTh BeCbMa CYHIeCTBEHHO.
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