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HeHepTyﬁaTHBHLIMH MeTogaMHU IIOCTPOEHO BhIpa:KeHue (B BHUe OJHOKPATHOI'0 nHTer‘pa.ﬂa) AN IoJNApUu3a-
IIMOHHOI'O oIlepaTopa q)OTOHa B IIOJXYNPOBOOHUKE, HAXOOAMEMCA B CUIBHBIX CTAMOHAPHBIX 3JEKTPUYECKOM U
MarHuTHOM IIOJIAX HpOPIBBOJ[hHOﬁ OpHUeHTanuu. Yurtena IIPOCTPAaHCTBEHHAA OUCIEPCUA U IIOKa3aHo, TP KaKUX
Rondmr‘ypaunﬂx BHENIHMX II0Jieli ee BIUAHUE HeCyHIeCTBEHHO. HOJ’[y‘{eHLI aCUMIITOTUYECKHE COOTHOIIEHUA OJIA
3aBUCUMOCTHU KOS(I)(I)HHHGHTOB IIOr'JIOIeHUA U IMPeJOMJIEeHUA OT XapaKTePUCTHUKR II0JA. yCTaHOBJ'[eHO, YTO IIpEeHe-
6peme}me CIIMHOM 4YacTull BeJeT K NPUHINIINAIbHO HEBEPDHOMY IIPEACTaBlI€HUIO O BINAHUY MarHuTHOI'O IIOJIA

Ha ONTHUYeCKHUE CBOMCTBa HEINIPOBOOANIMX KPUCTAIIOB.

PACS: 11.10.—z

Hauarsie Gonee 30 neT Ha3an uccief0BaHUA YCIOBUM
pacrnpocTpaHeHUA (OTOHA B BaKyyMe B CHUJILHBIX BJEK-
TPOMAarHuTHLIX Nonfx [1, 2] Jo cux mop ocTaloTCA BeCh-
Ma aKTyanbHbIMH [3, 4]. B To e BpemsA pasBUTHE ONTO-
BOJIOKOHHBIX TEXHOJOTHIH UM HeNbIf PAN CMEAHBIX Mpo6-
JeM CTUMYJIUPYIOT TaKike U3ydeHue BIUAHUA CHIbHBIX
BIeKTPOMAarHUTHBIX ToJeil Ha ONTHYeCKUe CBOHCTBA He-
npoBopAmKX Kpuctamios. Ilogo6HeIM BompocaM MOCBA-
meHa, HanpuMmep, MoHorpadusa [5] (cm.taksxke [6]). Han-
Gosee OGN ¥ MOCIEA0BATENbHBIN MOAXOA K PEIIEHUIO
DTON 3amauy JaeT M3yveHHe MOJAPU3ALMOHHOrO olepa-
topa (II0) ¢oToHa B MONynpoBOJAHUEE NpHU AeHCTBUM
BHEILIHKMX 3JI€KTPUYECKOr0 ¥ MarHMTHOrO MOJeil Mpous-
BOJIbHOM opueHTauuu. ByaeM monaraTh, YTO HHTEHCHB-
HOCTh MOJIeil orpaHMyeHa JUIIb XapaKkTepoM MPUHATOro
B (QU3MKe TBEpJOro Tella HEPeNATUBUCTCKOro MpUGIH-
JKEHUA, a eJUHCTBEHHbIM MeXaHU3MOM (OTONOrIOMIEHUA
ABJIAIOTCA NMpPAMbIE pa3pelleHHbIE MEH30HHbIE Mepexo-
nb1. Cxema pacyeTa OfHONETNEBOro NMPUOIUMEHUA MO-
JAPU3alMOHHOr0 ofepaTopa (OTOHA B M30TPOMNHOM IIO-
JAyNpPOBOIHUKE C NPOCTOM 30HOM MpHUBeleHa B MOHOIpa-
¢uu [7] anA cayvyas MarHUTHOTO BHELIHero nous 6e3 yye-
Ta CIKMHA yacTul. B Halem ciiyyae BoMHOBblE PyHKIMU
BUPTYAaIbHbIX 3MEKTPOHA U JBIPKU ABIAIOTCA PELICHUA-
Mu ypasuenus Illpeaunrepa ¢ raMuibTOHUAHOM

N K2 heHz 0 e2H?x? heH
H=- A—i el —+ ;t+eE -r+
2mc,u MewC 5.71 2mc,v MepC

N
SZ,

rae h, e M ¢ — cOOTBEeTCTBEeHHO nocTofAHHaA [Inanka, 3a-
PAL BNEKTPOHA M CKOPOCTh CBeTa, m.(m,) — 3 dherTus-
Haf Macca anekTpona (Aeipru), A — oneparop Jlannaca,
marauTHoe none H HanpaBneHo Baonk ocu 2, E — BekTOp
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HanpAKEeHHOCTH 3JIEKTPUUYECKOro Mojfd, a S, - omepa-
TOp COMHA YacTUllbl. JTU BONHOBbIE QYHKIUU HETPYIHO
HONYYUTh, UCIONL3YA PEIATUBUCTCKUE pEIleHUA ypaB-
HEHUI [IBVEHUA 3apfAKEeHHbIX YacTHIl B 3JIeKTpoMar-
HUTHBIX MONAX CIOMHON KOHGPUrypanuu, nogpoGHO u3-
yueHHble B MoHorpaduu [8] (cm. Tarske [9]). B Tarom
NojiXo/le BAVAIHUE BHEUIHUX TOJieil YUUTHIBAETCA TOUHO,
a TeopuA BO3MYILEHUN KCHONb3yeTCA UL IPY OmKca-
HUM B3aMMOJeCTBUA YacTHII.

MoBTOpAA MpOLEAYPY, ONUCAHHYIO B paGoTe [7], MO~
HO MOJXYYUTH COOTHOIIEHHE B BUJE NBOIHOro pAna Mo
KBaJpaTaM MoJuHOMOB Jlarrepa, aHajioruuHoe BbIpaiie-
Huto pada I10 B umcto maruutHoMm mone. OpHaro pa6o-
TaTh ¢ MOJOOHBIM BbIpaKeHHEM U [JejIaTh Ha ero 0CHOBa-
HUM Kakue-T1060 KauyecTBEHHbIE BLIBObI JOBOJbLHO CI0H-
Ho. B yacTHoCTH, BBUAY FPOMO3IKOCTH 3TOrO MpeACTaB-
JIeHWA 3aTpyJHEeHa MpoLeaypa ero peryifapusanum.

BmMmecrte ¢ TeM, eclii UCTONL30BaTh Pa3BUTYIO B pabo-
Te [10] MeToAMKy CyMMHUPOBaHHUA BRIALOB BCEX yPOBHEIH
Jlanpay, B Cynepno3uiiu 3MeKTPUYECKOro U MarHUTHO-
ro noseit aiad [I0 ¢poToHa MOKHO MONYYUTh BhIpaxieHue
B BHJIe OJHOKPaTHOr0 MHTeErpaa:

xp (—i7/4
=T { - 1()8;)1/2/ )

T dz [haf, (hz) .
xo/ [ exp (iS) — 1| +20 (1)

3/2 | sin (hz) - @

3neck Iy — MoAy b MONAPU3ALMOHHOr0 onepaTopa ¢oTo-
Ha B OTCYTCTBIUE BHEIIHUX TONEH, coep:Kammii CBepTRY
BEKTOpa Molfpu3anuu no 6I0XOBCKUM (YHKIUAM Kpa-
€B 30H BNeKTpoHa u AbIpku [7], I — sHeproBovifeneHue
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B Inporecce pacnaga ¢oToHa Ha 3JI€KTPOHHO-IBIPOYHYIO
napy:

I =hw— & — (hk)*/2M, (2)

rie hw — sHeprusa ¢oroHa, £ — mUpUHA 3anpeleHHOM
30Hbl, M = m, + m,, k — MOAyIb BOJHOBOTrO BEKTOpa
(oToHa.

@Oyurnuu f, 3aBUCAT OT COMHA 3apAMEHHBIX YacTUIl
o = 0; 1/2 u paBubl: fo = 1 AnA CKaIAPHBIX YacTUL
u fi/2 = cos(m*hx/m.) cos(m*hx/m,) nna pearbHbIX
BIEKTPOHA W IBIDKU, m* = m.m,/M — npusepgeHHas
macca napet 1), O(z) B (1) — enuHUuHAA cTymeHuyaTas
¢yurnua Xeeucaiina. Hakonern, Bennunza S uMeeT BUA

2.2
S =2sign(I)z + fi\f—z; X
m*  sin (zhm*/m.) - sin (zhm* /m,)
X |e— — : ,  (3)
M hsin (zh)

rope € u h cooTBeTCTBEHHO PaBHbI

e=|E+k x H|/Ey, h = H/Hy;

B CBOIO ouYepelb,
Ey = 2m*|I*)'/? /eh, H} = m*c|I|/eh, k= hk/Mec.

Ilpu I > 0 Mem30HHBIE NepexoAbl MOI'YT NPOHCXO-
INTh U B OTCYTCTBHE BHEIIHEro moif, npu stom II =
= iIlp. IIpu I < 0 mape! Ge3 BHeUIHEro MOJA POHJATh-
cA He MOTYT, U NOJAPU3aLUOHHBI} OnepaTop BellecTBe-
nen?) II = II,. Ilocneguee ciaraemoe B (1) cesasano c
NpOABIEHNEM npocmpancmeernoll ducnepcuu [5, 7] Ges
yueTa TeMmIepaTypHbIX 3 (PeKTOB.

OTMmeTHuM, 4TO BHIaJ KOMIOHEHTHI k,, OPHEHTHPO-
BaHHOM BIOJb MarHUTHOTO NOJIA, XapaKkTepeH JUIIb A
oTAenbHBIX craraemMbix IIO u cBsA3aH c ero npeacrabie-
HUEM B BHJe CyMMbI no ypoBuaM Jlaugay [6, 7]. Ioc-
Jle CyMMHPOBaHHA N0 BCEM YPOBHAM BOCCTaHaBIMBAaET-
cA Takse 3aBucuMocTh 110 u oT monmepeuHoit cocTaBnA-
fomeit k; (cm. (1), (3)). Iapamerp h — oTHocHTenb-
Hafd HanpAMeHHOCTh MarHUTHOIO IOJA, BhIpasieHHafA B
€CTeCTBEHHBIX eJUHHUIAX Kputudeckoro mnoiasa Hy. Ilo-
clieiHee OnpefeAeTCA U3 YCIOBUA PAaBEHCTBA BEIUYKHBI
IMKJIOTPOHHOI'0 KBaHTA U YHEPTOBBIEIEHUA B PEaKINH.

I)PaCCMOTpeHME “GeccniMHOBBIX” 3apAMKEHHBIX UYacTHULl CBA3aHO
C TeM, YTO B NMOJOOGHBIX pacyeTax CIMHAMH 3JEKTPOHA M [bIPKH
06b1yHO npeHe6peraioT. Kak GygeT BMOHO M3 OainbHelimero, npu
HallMUUU B KOHOUTYpallMd MarHUTHOrO IOJA 3TO NPUHLUNHAILHO
HeBEepHO.

2)OTMETHM, YTO B YHMCTO BJEKTPHYECKOM BHEIIHEM IOJe pas-
NUYHbIEe 3HAaKHM DHEProBBIJENEHUA COOTBETCTBYIOT peMHMaM oc-
UMIUIALNMA U TYHHEINPOBaHUA, XOPOIIO M3YyYEHHBIM B H3BECTHOM
adderte Kengeima—®panna [11].

Yucnurensb € — HU UTO UHOE, KAK MOJYJhL KIACCUYECKOi
cuisl JlopeHna, neneHHbIN Ha 3apAx ainekTpoHa. Bropoe
cnaraeMoe B HeM 00GyCIOBIUBaeT 3aBUCUMOCTHL MOJNAPU-
3alMOHHOr0 olepaTopa OT HanpaBleHUA ABUKeHUA (o-
TOHA U, CIEN0BaTENbHO, HHAYNUPOBAaHHYIO MarHUTHBIM
moJieM aHU30TPOMHIO ONTUYECKUX CBONCTB MOMYNPOBOA-
Huka. Kar nmpaBuio, nomoOHbIE 3aJjayyl peuIalOT B NpU-
Gmxennn (cM., Hanpumep, [9, 12]), Koraa urxHopupy-
eTcA BKIAJ, ONpefelfeMblii UMNyIbcoM GoToHa. ITO
COOTBETCTBYET OTCYTCTBHIO BTOPOI'O ClIaraeMoro B € U
nocnegHero B I, YTo ¥ IPUBOUT K NpeHeGpeHeHuIo Ipo-
cTpaHcTBeHHo# aucnepcueii B I10.

Ina ($OTOHOB ONTUYECKOr'0 JUAmNa3oHa MpPU M. ~
~ m, ~ m (roe m — macca BaKyyMHOIO 3I€KTPOHA)
BenuuuHa kK ~ 1078, To ecTh, Kazanocw GbI, Takoe npu-
6numenue onpaBgaHHo. OpHako anA pealbHOro MoIy-
IIPOBOJHMKA, KaK NOKa3aHo B [7] JJIA YUCTO MarHUTHOTO
BHEIIHEro MONfA, OHO HEKOPPEKTHO, 0COGEHHO B OKOJIOMNO-
poroBeIx of6nacTAx. B HameMm ciyuyae npeHeGpeub Ipo-
CTPaHCTBEHHO! Jucnepcueil M HaBeJeHHOU aHU30TPONU-
eit mokHo muume npud) E > H.

OcTaHoBUMCA Ha aCUMITOTHYECKUX OLIEHKaX MOJA-
pusanuoHHoro oneparopa ¢orona (1) u cregyromux u3s
HEro BhIpaMeHUil AnA KO3()PUINEHTOB NpeIOMIEHUA U
sKCTHHEIMK ¥,

1. EKEy,H<K Hy, H< E;um h € € < 1. 3tot
ciyvail cooTBeTcTByeT cliabbIM HOJNAM, HPUYEM DIEK-
TPUYECKOe Mole ABINAeTcA foMuHupyomumM. IIpoctpan-
CTBEHHOH Jucnepcueil U aHU30Tponueil MoMHO npeHel-
peub, cuutan € = E/Ey. IIpu nonomuTensHOM 3HEPro-
Beienenun I > ( monApU3alUOHHBINA OMEpaTop OleHU-
BaeTcA Kak

MaTl-i |14 5 — Sgt (he)exp (it (4)
~ e 32 g% P l5 )|

rue
2

h
ot (h,e) = 1+T”5_2

U 3aBHUCAIINE OT CIIMHA NOCTOAHHbIE KO3(PPULUEHTHI 75
paBHBI

ro =1/6 U ryjs = —(mZ +ml — mem,) /3M>.

Cnenys [18], onpesenum ¢ nomomsio (1) nabmonae-
Moe 0T/IMYKe K03 (DUIMEHTOB NpeloMiIeHua An = n—ng

3)B 3TOM ciyuae € CTAHOBHUTCA OTHOCHTENbHOM HAlpPAMEHHOC-
ThIO DJIEKTPUYECKOro MMONA B eJUHULIAX KpUTHUYecKoro mnoiasd Ey,
KOTOpOe omnpejelAeTCA U3 YCIOBUA paBeHCTBa paGoThl MOJA Ha
ne6poiineBckolt anuHe BoaHe! h/(2m* |I|)!/? u sHeproBeitenenus B
peakuuu. 3aMeTUM, YTO € U h OTINYAIOTCA OT aHAJOTUYHBIX eIH-
HH1], BO3HUKAIONUX B TEOPUU N0JIEBON MOHU3ALMU aTOMOB, TOJIbKO
MacmTaboM 5HepreTHyeckux napamerpos [13].

4)Cnioco6e1 aTUX olleHOK noapo6Ho onucaHbel B pa6oTax [10717].
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¥ BRCTUHELMH Ag = g—go OT NX 3HAYEHUI IPH “BBIKIIO-
ueHHbIX” nonax. Mcnoab3ys OObIYHBIE CBA3M ONTHYEC-
KUX XapakTepUCTUK C MONAPU3ALHOHHEIM ONEepaToOpoM
(em. [7, 9])

4mc?
o2

(n+iq)®> =1+ 10,

nony4vdaemM

2 1\1/2
Ap =0\ 70 (n§ —1) {%(ng—1)1/2+¢+(h,s)x

422 1) 4
x [no sin (%) — (n2 —1)"*cos (%)] } (5)
_ £40 (g2 + 1)1/2

€ (2 1)
A= @ 1) {8(q°+1)

— g (h,e) [qo sin (%) + (2 +1)" cos (%)] } . (6)

OueBHHO, UTO NONYyYeHHbIE BhHIPAKEHUA COAEpKAT Kar
claraemMble, MOHOTOHHO pacTyllle C POCTOM 3JIEKTpPU-
YECKOI'0 MOJfl, TaKk U YJeHbI, OCHUINIUPYIOIUEe C 4Yac-
TOTO#, onpefensAeMoii napaMeTpoM €. MarautHoe none
JaeT NONpaBKY K aMIUIUTY[e NMOJOOHBIX OCHMIIALMIA.

IIpu orpunarensHom sHeproBeigenenuu I < 0, To
ecThb B pesinMe TyHHenupoBaHusa u3 (1) umeem

2

I ~ I, [1+ %+i§¢;(h,e)], (7)

2
o, (h,e) = (1 — r,,:—2> exp (_;_5) ,

a 06yCJIOBJIeHHI:Ie BHEIIHUMH IOJAMU U3MEHEHUA ONTH-
4YeCKUX CBOWCTB MOJMYINIPOBOOHUKA TaKOBLI 5):

rie

e? 1
An = @(no - n_o)’ (8)
Ag=g= 5= )é (el O

U3 (8) cnenyer, uyTo KO3()OUUUEHT HpPEIOMIEHUA C
POCTOM BJIEKTPUYECKOT0 MOJNA MOHOTOHHO PacTeT, a Ko-
adp¢dunuent mnornowenuns (9) IKCHOHEHIUANLHO NOAAB-
neH. MarHuTHoe mone AaeT NPeA3KCIOHEHINANBHYIO TO-
npaBry. O6paTuM BHUMaHUe, YTO 3HAK T, Pa3INYeH A
CKaNAPHBIX U CIUHOPHBIX YACTHUIl Jjaxe B Mpejiesie OTHO-
cuTelnbHO crabbix moneil. Tak, AnA nepBbIX MarHuTHoe
1oJie yMEeHbIIaeT, a A BTOPhIX HECKOILKO YBEIUYNBAET

5)31ech yuTeHo, YTO B paccMaTpMBaeMOM pesuMe (OTONOriIo-
meHue Ge3 BHEIIHero Nojid HEBO3MOM#HO, TaKk uTo gg = 0.
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¢oronornomenne. Ecnu B pemuMe ocUMIIANUN 5TO He
CIMIIKOM CYLIECTBEHHO, TO B JJaHHOM cliyuyae npeHebpe-
J#EeHNe CIMHOM YacTUll BeleT K HEBEPHOMY NpeACTaBJIe-
HHIO 0 POJIM MarHUTHOIO MOJIA B U3y4YaeMbIX IIpolieccax.
B Teopuu monemoit MoHM3aNMM aTOMOB CUTyalUA IMOI-
HOCTBIO aHaJOrMyYHa, YTo ObLIO HelaBHO YCTaHOBIEHO B
pabotax aBtopos [15, 19]. Taxum 06pa3oM, CIUHBI Yac-
TUL clefyeT YUYUThIBaThb, HECMOTPA Ha HepelfATUBUCT-
CKUIl XapaKkTep pacueTa U JOCTaTOYHYIO claboCcThb Mar-
HUTHBIX [OJEH.

2. EK Ey, HKL H,, E Hyume €< h<1.
" B 370l cuTyanuu nonsA cnabble, HO Tenepb NOMHUHHU-
pyetr maruutHoe mone. Ilpu I > ( nonApusalnoOHHBIM
onepaTop $0oTOHa MOHO 3anucaThb B BUJE

I~o-i(1+xF/16), (10)

rae
X+ =r.h®+£%/2,

a Oﬁyc.IIOBJ'IeHHLIe BHEIIHUM I10JIeM MONPaBKU K ONITUYeC-
KUM XapaKkTepUCTHUKaM OIlpeleNIAl0oTCA BhIpameHnuAMN

(ng —1)°
An= 0= o+ 11
"= Bdne(2n2 — 1)X’ (11)

Ag = QO(qg +1) +

_ . 12
16(2¢2 + 1)*° (12)

W3 (10) cmemyer, yTo monspu3anMOHHLIM ONepaTop
YUCTO MHHUMBIH, a OCHUIIMPYIOLINE claraeMble OTCYT-
crByioT. Ilpu I < 0 nonfApusanuoHHBI onepartop, Ha-
NPOTUB, CTAHOBUTCA AEHCTBUTEIbHBIM:

M~ (1-x,/16), (13)

rae
X, =roh® —&?/2.

B paccmarpuBaemoMm ciyuae moneBbie MONPABKU K
K03 GUIUEHTY NMpeNoMIeHUA NPeJCTaBUMBbI B hopMe

nZ —1
— Xz (14)

An =
" 3210

a KOo3(ppUUMEHT NOrIolEeHud ¢ npeHeOpe:KMMO Mall.
31ech MarHUTHAaA U IeKTPUYecKasa COCTaBIAOLINE CHU-
nb1 JlopeHIia B € COU3MEPUMBI, TAK YTO MOKET NPOABUTH-
cAl ONTHUYEeCKasd aHW30TPONUA NOJYNPOBOAHUKA. [eiicT-
BUTENbHO, ONTUYecKue xapaktepucturu (11), (12), (14)
3aBUCAT KaK OT HalpaBleHUA IBUeHUA GOTOHA, TaKk U
0T B3anMHOIi opueHTanuu BekTopoB E n H.
PaccmoTpuM npocrTeiiie ciyyau B3auMHO# OpHeH-
tanuu E, H u k. Ecnu Bextopsr E u H napannenbusi,
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OHU BBIJENAIOT ONpeeleHHOe HalpaBieHUe B IPOCTPaH-
MakcuManbHOe pasjiuude B ONTHYECKHX CBOM-
cTBax GyneT HabmogaThecA AaA (QOTOHOB, NBHMYIIMXCA
BIIOJIb U HOpMAlbHO ATOMY HanpabieHuto. JlifA cKkpeleH-
Horo moiA, To ecth a1a E | H, MuHuMalbHoe 3HaYeHne
An u Aq umeet MecTo 1A GOTOHOB, IBUAYIIUXCA B Ha-
npaBlieHUU BeKTopHoro npoussenenua E x H, a Makcu-
MalbHOe — B MPOTHBONOI0KHOM. B 06mux uepTrax 3To
HaoMKHaeT B3auMojeiicTBue (JoToHA ¢ Gerymieil aiek-
TPOMAarHuTHo# BonHOii [8].

dopmanbHO paccMaTpuUBaeMblil clIydail JomycKaeT
npefenbHLIA Nepexo] K YMCTO MarHUTHoMY momo. Of-
HaKo XOpoLIo U3BecTHO (cM., Hampumep, [10, 20]), uto
B TakKoM moie B npefene h — 0 B BhIpameHUAX A Be-
POATHOCTEl MpoleccoB GOTOPOMAEHUA Map BO3HUKAIOT
OCUMJUIANMY HeorpaHW4YeHHOH ammiuTyael. OTmeTum,
4TO B [7] UIMEHHO STHMHU PacXOAUMOCTAMY 0G0CHOBbIBA-
eTcA BajtHOCThb yuyeTa IPOCTPaHCTBEHHOi gucnepcuu. B
caMoM fienle, 1A (OTOHA, ABUMKYLErOCA BIONbL MarHUT-
soro nonf (H x k = 0) u B oTCyTCTBME 3MEKTPUYECKO-
ro mojid mapaMeTp € obpaulaeTcA B HyJdb. IlpencTaBuB
sin !(h) B BHJe BKCIOHEHIMATLHOTO pAJA:

CTBe.

sin” ! (hz) = 2i Z exp[—ihz(1 + 2n)],

n=0

HONy4MM, UTO JA YacTUl Ge3 CIMHa NOKa3aTeNb SKCIO-
HeHTH! S B (3) npeAcTaBuM B BUJe IMHEHHOH QyHKINY,
obGpamaroueiica B Hynb npu 3HaveHuax h = 2/(1 + 2n).
IIpn yuere cnuHa BhbIpamteHWUA CTaHOBATCA Golee rpo-
MO3ZKHMH, HO MPUHIUNNATLHO CUTyalluA He MEHAETCA.

Ecnu ke B (3) ocraBuTh cnaGoe aneKTpUYECKOe MO-
ne, To ammautyna ocummaanuii 110 (1) nopu ywasas-
HbIX h orpaHmueHa sxauenmem II ~ he 1/3. Tarum
o6pa3oM, 3IeKTpUYecKoe MoJe UrpaeT, Booblie roBopH,
pons peryaapusyiomero ¢akrtopa. Ilo cyrtu, ato cie-
AyeT y#e U3 NUOHEpCKOro pesynsrata Kempgeima [11]:
BBelleHUe 3IeKTPUYECKOro BHENIHero Mojif yCTpaHAEeT
KODHEBYIO 0COGEHHOCTh Ha mopore ceyeHus ¢oTomnorio-
IEHVUA HENPOBOJAIIUX KPUCTANIOB B OTCYTCTBHE MOIA.
Ha s10 e cBoiicTBo ywaswiBan u Putyc [21] npume-
HUTENBLHO K PENATUBUCTCKON peakuuu (OTODPOMKIEHUA
AIEKTPOH-NIO3UTPOHHBIX [Iap BO BHELIHEM CKpeLIEHHOM
none (ELH, E = H). Kpowme Toro, B pa6ore [20] crioco6
yCTpaHeHNA BBIMIEYNIOMAHYTHIX PacXoJMMOCTell B Mar-
HUTHOM I0Jle CBA3BIBAICA C YYETOM KYJIOHOBCKOrO B3a-
MMOJENCTBUA PapAMeHHbIX YacTHIl.

TakuMm o6pa3oM, peryinsapusylolas polb 3JIEKTPU-
YeCKOro noifd NpOABIAETCA B JOCTATOYHO LIMPOKOM Ha-
6ope (OTOMPOLIECCOB U COXPAHAETCA NPU Pa3NUYHOl 3a-
BucumocTH E oT Koopauuat. OTMETHM TaKse, YTO eCIU
“BBIRJIIOYATH” MarHUTHOE TOJIE, COXPaHAA BIEKTpPUYEC-

KOe, TO HUKAKUX HepU3UUYECKUX 0coBGeHHOCTel He BO3-
HuKaeTt [14].

3.E> E, H< Hpunue>1, h <1. 3meck MbI
MMeeM CUILHOE BIEKTPUYECKOe MOle MPH YMEePEeHHOM
MarduTHOM. BamHO OTMETUTh, UTO MOJE MOMET OKa-
3aThCA CUIbLHBIM HE TONLKO M3-3a GONbIION aMIIUTY AbI,
HO U B CWJIy MallOCTH SHEPTOBbIJINIEHUA B peakiuu (CM.
nosicHenue K (3)). Jpyrumu clioBamu, B OKPECTHOCTHU
nopora Jnio6oe noine ABageTcA “cunbHbM” [10]. U3 (1) B
STOM Tpejfielle He3aBUCUMO OT CIIMHA M 3HAKA JHEProBbI-
zenenus (cp. [15, 16]) nonyuaem:

1 (3\'*_ (5 1 L
o (3 AT SR DRV I
MxTo: o (2> r(6>( 31/2+z>5 ~

HOI‘JIOIHEHPIE B 3TOM ClIy4dae CUJIbHOE:

35/12 12 (9 1/2 2\1/4_1/6
qmml"/ (6)‘10 (1+g5)/*e"/®

~ 0.795q8 2 (1 + ¢2) /48, (16)

U onpejieleHue KoaddunMeHTa NPeIOMIEHUA He MMeeT
cMBICTA.

B zawmiouenue 3amerum, 4YTO B MOHorpaduu [9]
YTBepIaeTcA, YTO B CKpeLIeHHOM IoJje (oTonoriomue-
HHE C POCTOM 3JIeKTpuYecKoro noisa F sKcnoHeHnuanbHO
nofaBlneHo. JTOT BHIBOJ cliellaH M3 YNOMAHYTOr0 BHa-
yane npeicTaBleHUA Ko3(duKeHTa MOrIomeHud B BU-
Ie nBoitHOro pana no nonuHoMam Jlarrepa. Ilonyyennsie
HaMU pe3ylbTaThl CBUIETENLCTBYET 00 o6paTHOM. Kpo-
Me TOro, Kak oTMeuaeT cam aBTop (cMm. [9], cTp. 452), Ta-
Koe yTBep:#AeHue npoTuBopeuynt dopmynam Kennpima—
®panna, MHOrOKpaTHO NPOBEPEHHBIM 3KCIEPUMEHTalb-
Ho. B pa3BuBaeMOM HaMM MOJX0Je BBIKJIIOYEHNE BHEII-
HEro MarHUTHOTO MOJA ¥ TEPeXoX K COOTHOIEHUAM
Renppima—®panna He TpeGyIOT IONOMHUTEIbHBIX NPE06-
pasoBanuii (cm. Tarse [14]). B ciyuae cunbHoro mar-
HuTHOro noiad h > 1 saBucumoctsk II0 oT cnuHa yacTun
Haubosee cylecTBeHHa U TpeGyeT OTAeNbLHOr0 paccMOoT-
peHus.

ABToper  GnarojapHbl  yYyacTHMKaM  CceMHUHapa
N.M.TepHoBa 3a mnonesnnle Auckyccuu. PaboTa BbI-
nonHeHa npu nojnepxke Poccuiickoro ¢onna ¢ynna-
MeHTalnbHbIX uccnegoBanuil (rpaut # 02-02-16784).
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