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§ 1. BBe~eID'Ie 

{13BebTHo, 'ITQB MHOrOCBJI3H1IX rrpocrpancmax .n;O~CTID..m Ee8KBRBa

.n~HTHI:l~ IlpeJJ:cTa~e1~UII3IlepaTOpoByraosoro MOMeHTa . II~ j:'eopIDI npen
CKa3HBaeT cY~ecTBOBaH1'Ie 8~~Ta Aap0HOBq -BOMa (AB) ~ Te~ npeA

CTaBJIeHHH, Ko.T0pIlM cOOTBeTcTBym {),IUi03Ra1ffibte BOJIHOBI:le \R.YRKmm {.cM.~ 

Hj~HMep, .craesa HHra (0.5), AapoHoBa (0.10) B /2! ~ DH;vKH (0. II?) 
B I}. B npOTHBHoM c.ny'Iae 8ToT8cfxIJeK'l' OT{}'YTCTB'yeT / ll/. GTC'y~cTBl'le 
Ha~e~oro TeOpeTHqeUROrO KpRTepRH ~nR ~T6opa o~oro US 8'l'RX Ilpe.n:DT~~~ 

JI8Hlltl nopozrazo OJKIlIBJIeHHYIO ,n:HcK.Y:Ocmo IIOCJIe)J;HMX JIBT (OM., HarrpHMed'5!). 

BBH.IJ:Y STOH TeOpeT~'IecRo~HeOrrpe~eJIe~HOCTM 'pemaIDmee 3Ha'IeHMe rrpHb6pe~ 

TaeT 8RCIlepHMeHTaJI~HaH rrpOBepKa ~YmeOTBOBaHHR AE-8~eKTa. 8KCIlepHMeH~ 

TI:l /6/, B ROT~PH.X MeKTpOHH pacceananacs HaMarHHTHoM HOJI€, oKpyJKaio

uiex H,MmfH,n:pHtrecIqti1: COJIeHmm, ~ORa3aJIH HaJIH~e C,IJ;BHI'a HHTePillepeHmr

01JH(IH RapTHHI:l. IIpH BRJ;m'IeHml:M8nUfTHoro. IlOM BHyTpl'I COJIeHoH,n:a (npa,BHJl:b

Hee anecs rOBopnTb 0 -c~m~re .n;Hq,paKIllfOHHO,i1: ~pTHHIi;' ornanas .naHl> Tpa.ztII.... 
rum,Ml:l B § I UCIl03I:o-ayeM Teprvnrn f'HHTBPWepeHrllioHH8R sapnraa''}, MMeIDTCH 

no 1\pa~Hen ME}peTpn rrpHtrnHIi, l(OTOpbIe tIpeIIRTCTBYIDT o,wI03HaqaoMY HC

TOJIKOnaHRIO pe3YJI:r;T~TOB 8THX OIThITO.B. Bo-nepnax , JWHe'lHo.CT:b WIHHbI pe

~JI:bHOro I.J;PIJrnH.n;pH'IeCROrO 'GOJI!?HoH.n;a npYIBe,fWT cHeo6xo,D;I1M6crr:bKlR :YTe"ld::

RaM ManUiTHOrO IlOnR BOJIH3H ere BOHUOB. 3To llo.3BOJIReT rrpHImC,aT:b ITOJIO

JKH.TeJI:bHHe p'e3Yo7IbTa~H ~KcIlepMMeH1'OB /6/ pacoeaaaa ~1e'KTpoHOB aa .3THX 

YTe'IKaX /'ll. BO'-BTopme J BBH;I(y 3aMroiYTocTH .r~aI'HHTRHXCHJlO'BblXJImmtt B 

URJI.r'@pHlieCKOM --c~eRoPUie BOe';r.na .cYlileCT.BY~T ~OJ:)8THHlt -!lOTOK. DR8BHBaeT

'CJI • ce~~elll'paCCe~R MeKTpoHoB na 9TOM IlOTDKe B TO'ffi,9-CTH-:opBua

~aeT 'C -eeq~lIDeM AE /9 •.B Tpe1'l>1>iX:, .naJIbiio.n:eticTBY!fll$ill: xapaxrsp Be..KT<Jp", 

Ilo~eHunaJIa ~~PH~ecRoro cOAeRon~a rrpM~OAHT K HeB03MO*HOCTH pa36He
HM llOJIHolt ,B0JIHO"BO~ ~YRKumr na fIa.naromyIO J.i pacoeRHi1IO BOJIHhI. B pe.aYJIb

T8Te B03lUH~aIOT p83Jlli'lHbIe napanoxeaxsmre cnTyamrn 0/ . 
BeChM8 HepcrreKTHBHhIMH n.l?e~CT~B.7IJIIOTCH 8KDIlepHMe~TH " B KO'l'Opme 

sap~eHHHe 'laCTH~ paccenBaIOTcR Ha MarHHTHHX ITOJIRXHHHX KOHWHrypa

.rm~.. .;:rJI.fi RtJTOPllX. OT~YTCTBYIOT rrepe<rnCJleHHI:le mnue Tpy;nHoCTH. Ifpoo'I'ett... 
~ ID3JLfIIO'I'-CJI .NIaI'HRTHU8IlOJIJi '1'0P0lVJ:8JIbHOrO' COJIeHOH,Il;a n MY-X COJIeH0M

~OB c paBHHMH no Be~~He,Ho rrpoT~oIlOnO*HO H8rrpaBJIeHHUMH ~IIMTRHMH 

IIOTOKaMH"~\ =.. - ~..L : <P) • B 1II3Be.cTlibIX '9Rcnepl'lMeHTaX TOHOMypbl II 3JIe'K

TpOH!Jt pacceasaiorca aa T-opoltUaJII,HOM HenpmlliuaeMoM capsepe , HaJIH'tlHe Mar

HMTROro rro~oRa BHYTP~ 6Hpbepa IlPHBO.n;HT K'Ha6JIIO,n:aeMOMy ~a -oITHTe QnBliI. 

ry mITBptpepemmoHHOz xaprana, O,wIa'Ko zto HaCTORlQero ·BpeMeHlII OTSyTCTBY"'" 

~T TebpeTH'leC~e 3Ha~eHllIR 8TRX C~BRrOB. TO~rl8e rOBOPR, cymecTEyeT KX 

KaqeCTBeHHaR HHTeprrpeTannR. OHa COCTOMT B TOM, qTO Ilpn Ilepexo~e H3 

TO'lKlii P B TO'IKY '~y BOJIHOBaR: ~YHKU,HR npnooperae-r pa3JIHtIlUiIe q,asOBI:le 

MHOmITeJIJt, ~CJIU BHyTpH c'YMMapHoro KOHTypa HMe8TC.H OTJrn'lHIlli orr -HyJ 
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MonmrrHuR I10TOIt. O'ra HHTepnpSTBImJI npOTHBopstrnT nps.n;nOJIOJKSHHIO oo 

O.n;HOSHa~HOOTH DOJIHOBOa ~YHrt~. OT.n;eJI~rrne ~eH~ ~eftHMaHoDoKO~ qyM-

MH no rryTnM ~e~OTBHT8JI~HO co.n;e~\aT ynOMffHYT~e wa30B~e WIO~rnTeJIH 

(nO,1IH8.1t BOJIHOBB.It ~YrmlIWI rrpH aTOM 0.IU!03Hatrna). O.u;H8KO .D;JI.fI paccsa

lUUI HB Hl3I1pOmw,aaMOM Tope wetiHMaHoBCI\8JI WYHl\m1JI paonpocrpancaaa B 

JIBl-IOM BM,na H8H3BecTHB. ICpoMe' roro , TO'iHO' pellIae~tl: CJIytra~ paccerrana 

HB O.n;HOM ImJInH.n;pM~eCl\OM COJIeHOH~e rrOKa3HBaeT, 'iTO B MliorOCBJI3HHX 

npOOTpBHCTBax KM8IOTCj C'~eCTBeRBRe,TpY.IUiOCTH Il~H nOCTP?~ wefiID~aHOB
ClCO:H CyMMDI no rryTJIM 12 • YnOMHHeM euie zrse padOTR 113,1 ',B KOTO

pblX 6wrn nQJIY'lIeHR aMIIJmTY~H pacce.mnm .f.Vv.~ aa MaI'Hl'ITHOM !lOJIe, OK-:

py~a~eM TopoH.n;aJInHH~ C~JIeH~H~. Q~aKo B 3KCrrepTh~eHTe H3MePJIeTCH 

He ceq~~e paCCeRHHe ~~\ ~ \~~,\~ 'Ha MarHHTHOM nOJI8 COJIeHOana, a 

C~BJlIr imTeP<I>epeHI..U!OHHoit KapTHHR, 06.f.IsaHHH:£i nOTORY MarHHTHoro nOM 

BHyTpH '60JI~HbM.n;a. ~ s;oro He06xo~0 HaitTH CeqeHHe pacceJIHRJI npH 

OTCyTCTBID'I ( ti'o: It,0 \1..) H Ha~'liHJII MarHHTHOrO noaa BHYTPP! COJIeHOJP];a 

( ~¥: \ ~ 0 +'~v.J 'L ) ,cpaBHHTn HX Mem cocoa H C SKCnep:PIMl3HTaJI:DHO, 

Ha6J1IO,naeMRM ~~BHroM IDiTeIXPepeHrmoH~oit KapTIDlR. ltIMeHHo aTO H COCT8B

'mIeT	 USJlI> HaCTO.ffi\.le}i pacoru. 

MH 6y.n;eM np~epmHBaTI>CH CJI~~IDmero llnaHa HSJlO~eHJIIH. 
B §§ 2 JII 3' B 'pa~x ~paYHro~poBcKoit TeopHH ~WP~H BH'liHCITHIDT-' 

OH CeqeHKff pacceHHHJ! Ha TOpoH,UaJII>HOM COJIeHOH.n;e H Ha'.n;BY~ ~HknPH

qecIGDC COJleHOH.n;ax C CP,:' - (\)2..-0 B § 4 aHaJIJII3HpyeTcH C,II;BHr HHTeIXi>epeH

rmoHHoit KapTwiH, BO:3HHK8K1lIUi~ npa BKJIID'lIeHIDl: MaOOTHoro nOM. TaM ~e
 
B~~~TcHYCJIOBKH,'nPH KOTOpHX Mo~eT 6H~I> peaJIJIISOBaH npe~o~eHH~
 
B 15 pelliaromR~ BKcriepHMeHT no ripoBepKe cymecTBoBaijRff AB-~~eKTa.
 
ITpe.n;cTaBJI~~He qncheHH~e paC'lIeTH ft9~TBe~aroT npe,nCKasaHHH Teqp~~
 

COrJIaCHO KOTOPOit He.n;ocTyIDlHe .n;JIR: qa9~HlJ, nOmI (HanpHMep, MarHHTHOe
 

nOJIe H BH~TPH COJIeHOH.n;a) MoryT npJlIBeCTR K pe3KOMY YMeHI>illeHHID nnOT


HocTH H TOKa' BepoHTHoCTH B ~OCTYllHHX ~ ~acTHQodJlaCTHX npocTpaHcTB~.
 

..I.Ia.nee, aHS,1IH3HpYJI YCJlO~XVI, npa KOTOpbIX 6wm BHnOJlHe~ aKCnepJlIMeHTlI
 

TOHOMYPR, MR .n;OK8SHBaeM, 'liTO ~paYHro~POBC~H TeOpRH .n;H~paK~ HenpM

~eHKM8 .n;JIR:'KOJIH'lIeCTBeHHoro OQHC~HKH H Mo~eT npeT~H.n;OBaTI> TOJII>KO Ha
 

Ka'lIeCTBSHHHe P~SYJII>TaTH. AneKBaTHO~,OKaSHBaeTCH ~peHeJIeBCKaH TeOpRH
 

.nH~paKmm. B ee paxsax .n;JIR: pSCCeHHRH aa .ItByx IWJmH,IJ;p}IqeCKHX COHeHOH

nax c' <P I : - q> 't MH BR~CJIJleM .IUIWpaKIJ;HOHHYIO KaPTHHY npa HaJm'tfirn
 

_ H OTCYTCTBJrn Mal"Irn:rHoro IIOTOKa BHyTp:PI COJleHOH.n;OB. OKaSHBae'l'CH, qTO 
.~	 r • 

H~ onpe~eJleHHHX paCCTOHHHHX OT paCCeHBaTeJIH'H npH onpe.n;eJIeHHliX yrJlax 

,''p~C:ceRHKH )I,lI!~paKI..U!OHH8H K8pTIDla OCTaeTCJl O~O~ H Tq~ Jl5e npa t ~ 0 
Ii "'6 ~ i J L. l ((:: cq> I~c ) • llaHH KOHKpeTHHe peKOMeH.n;amm no peanaaanaa 
8KCnepHMeHTOB. 

HBOKOJII>KO MH SHaeM, npe.n;CT8BJ1eHHHe B H8CTOHmel pa60Te p8c~eTH 

JlBJImoTOR: nepB~ KOJm'lIeCTBeHHHMPI paCl:leTa~ AB-S<Ix})eRT8, ,I{orry~IOI.I{HMH 

2 

npmMoe cpaBHeHne C SRCnepHMeHT8JI:DHHMM .n;aHHUMH. MR CTapaJlHCnllO B03~ 

MO~OCTJII :PISderaTI> 06cy~eHHH aKTya~DHHX BonpOCOB TeOpRH AE-~~KTa, 

cocpe.n;OTOqnB BHRMaHHe Ha ~03MO~oeTHXSECrrepHMeHTaXI>HO~ rrpoBepKH-cy

~ecTBOBaIDIH 3Toro aqxpeKTa. Mll BC!3J?.n;a JlIcnOJI:osyeM -O;ltH03Ha~Re BOJIHOBHe 

WHKUIDI,_RBI< rtpa H8Jm'tDm MaI'JillTHOro IIOJIH, 'TaK H B ero OTCYTCTBHeB 

O,I{HO-IDm MHOroCBH3HHX npOCTpaHCTBaX. -, 

~ 2.	 Pacce~ B oTcyTcTB:PIe MarHHTHoro nOJIH 

2.1. PaCCMOTPHM CeCKOHffTlliIDt UHJIHH.IWHlIe-CKHA COJIeHOm:r; C OCI>IO. CCOB

rra.n;aIOllleA C OCb1O t. OKPYJiWM sro -COOCHRM .HenpoHllrr.aeMHM I.UWni,1UX>M pa

,!(liyca R • B OTcYTcTBHe MBI'Hl'ITHOro rroroza BHyTpH COJIeHOana :RM8eM .n;JIR: 

BOJIHOBOA WYHKI.lIDI pacceanaa (Ha:qaJlI>IILrtt BOJIHOBOn sesrop aanpasaea B)1OJI:D 

OCH rL ) CJIe;n;yIOllte-e XOPOlIlO "JIISBeCTHoeBHpa~eHHe: 
- '0

V~ =~'X.f-(i\~xJ+ \1"$ 
I r-j (2.I) 

~ --\1"\ <'\ ~\v\U<"R\ .-1 
"+\~ :: -lLE.",. L ·11"" \¥f) : H") (R)'-(o)~~) t",",:" ( i -t ~ It'i 0 \ 

. ,J M::Q M \\ 

OT01O.n;a H840,IT,HM-a~TY.n:y pacceaaaa 

( l~O) rT") r~~, 1.\< ~ ) ,0
10 ::; =-1 fJIT"tc,. L "C'M I (I) ., ,C.t"l~~). 

\2.2)~=o \-\ 'M l\ZR) 
IIPHK -R L c -1 BHpall£emm (2. I) H (2.2) npmrnMailT BH.n; 

W~ =- \ 1I: I ) ( 1< ()) .r i + g t~ \\ 1< '-t l \ J'- i 
.)~ \) J- L • JI . 'L ) 

to{~):: -~~ -1\ t 1f (~ir\ I~~ of e\]-1	 (2.3) 

«(, -nOCTOHHHaH 3itJIepa ':.- OJ'577 ... )'..
 
ITPJII 600I>ImlX saepraax IIOJII>SOBaT:DCH Pff,D;aMPI (2.1) JII (2.2) aeneaeceoopaa


HO, nocxOJIDKY 0lU! co.n;ePlitaT MHoro 3HaKonepeMen~ l.JJIeHOB. B aTOM CJfY

~ae a)leKBaTHHM SIB1UIeTCH IIp1!6JImlteIDle -KlIpxroiPa 16 ( B HeM rrpennoaaraeroa,
 

'ITO B ITJIOC}tOCTH ':( ::; 0 BOJIHOBa.f.IWHKltWI panna Q:x. p("\<. ~) BIle HenpoHH


uaeMOro mumH.n;pa :PI HyJIlO sa ero IlOBepXHOC.TH):
 

~ f (I) . \,\) 1 f .1.

\(~ =~~ ~ c\Y'- LH (Kt) +It\-h l\(.~)J) t:: )('Lttl1-~\) (2.4)0o 
--r-

IIpH \<J ..y 00 ~ ~
 
Q 1'- I It- (' ~ 'J1 Q, X.1') (~ 1< t) (i -t ;f)_


¥ c =- - (---:;-.) ,) ft t
 
oJ gjll':'R 

{2.5) 
ITp1I K~ (X) }{ ~RCJlIpoBaHHHX Y, R nO.n;HHTerpaJlDHOe BHpall£eHHe B 
(2.5) 6HCTpo ocuwumpyeT. llPH \~ \ L. ? HHTerp8J1 B (2.5) Onpe,I{eXffe~ 

BKJI8,n;OM cT8UHoHapHo~ TO'lI!GI '1' =\j . ltIcnoJlDsyH Me~o.n; oT8URoHapHoft 
(flaSH. nOJIY'lIaeM 
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FHe. I. PaeeeRHMe a~eKTpoHoB Ha ~BYX ~~M~eeKMX e~eHOH~ax 

(xepnae KPYJKIGi) e rrpoTMBOrrO~OJKHhIMH MarHHTHbThlli nOT'oRaMM, OKPy*eHHbIX 
HenpOmUmeMhIMM ~paMM (aaurrpaxoaamr) , CTpeJIIlli 'yKa3!ffialOT" Han
paBrieliHe BO~HOBoro BeKTopa na~alO~efi BO~~; f - yroJI paeeeRHRH. 

exp(ikZ) 

FHe. 2. PaeeeRHHe a~eKTpoHoB Ha Topo~a~bHoM eo~eHo~e (3a~ep

HeH},oRpyxSHHOM Herrpomur,aeMUM TOpoM (38IIITpmcoBaH). CTpe~Im YKaS~alOT 

nartpaaneaae BO~OBoro BeKTopa na~aKlUen B~H~; e - yr~ paccemraa, 

»: ~ -~:L~ l\\( ~) t '" ~ 00 ) \\i \ L ({ ) )( "/' O}. (2.6) 

IIo~eTaB1lfIJI aTO B~paJ1teIDIe B (2.1), nOJIYqaSM,llTo ~ro~a ,. T.e. sa COJIS
HO~OM BOSHHKaeT reoMeTPHlIee~J1 TeHb. HpB J '?'/ R HS (2.5} CJIe.rr.yeT 

l{f<,O::- JO';.'(\'_~1.+(~S~)S tX~li¥--t)c1~/. 
..) OJI L.y -p-', (2.7) 

IIpHjJ-9 OO H ~KeHPOBaHHoM 'r< HMeeM 

~I\O_ Q,~pl~\(J) f _ ~ ~\\I\(K~ S,\h-g-J t it Cos~))
'VS - [p '1o l '.g ) ) ~ol'9)- - ~ ~ 

-f., lJ,l" ~\\t-~ 

(2.8-) 

\ r \tt. \ [ ~ 1\l ~ Rs\Y\ s} 1 '0 
~~ t~) = jot":3) =1 j\ \( , ~ "'" ~ ~ i -\- C:051.J1) j . 

B TOM JKe rrpH6JIRmeHME npHBe~eM ~~peHUHa~bHHe eelleHRH paeceRHRff Ha 
.n;B'yx nenpoaaraexax mmmur;pax.. ·pa.wea ~ (oca ll;HJmH.Iij)OB npOXO,ItA:T xepea 
TO~KHt <k l cf '> R) . ooa ~ napaJIJI8JIbHO oca t , H8ll8JIbHldi BOJIHOBO~ 
BeK'POp B~OJIb oca ~ (pHC. I)}: ,1., 

rJ 1,(.. [1+ c.es ~ ().). I )-}

"1 0 : ~ S\~lt<lV$I"'~ 'lJJS(KrASlh~ , 
J\~~ - (2.9)

'-_ 't- () 'L-
H aa HenpoIDru,aeMOM Tope t ~-J.. \ +t: '':: 1\ (HaqaJIbHWt BOJIHOBO~ B8KTOP 
BJ:(OJIIi OCM :t (pRO.2) J:

c·/ f _ , I 1.+t{\~J:J\Il{ I'l l . 'l 'i I . "J;Q;,
QQ - r: \ ~ . (tA-\-(2.)· tli KlQ.tr<)~\~ej-t~-{z) 01 ll< ld.-~)~Il-,b • 

,.:.\"'-v - . (2.10 

2.2 •.IIpH6JImKeHHe KHpxroq,a paooraer (cM:, HanPHMe~I6/)-, eMB 
,IT}IHH~ BOJIH rra,naIOIJUD( qaCTB~ MaJnl no cpanaemm c pasaepox npeIDlTCTBHt!, 
aa KOTOpbIX npoHCXO,ItKT pacceaaze <B ,~aHHOM CJfYll8e aTO COOTBeTcTByeT 
~ R"'?/.1. ). BwmCJISHHHe B aTOM npH6J:IIDKeHmf nOM OTJIH'tffiIOTOJ-I OT TOll
HHX TOJIbi~' Herrocpe~CTBeHHot! OJIBSOCTKOT pacoeHBBTeM. ~CJIeHH~e 

paCqeT~ 17 nOKaSlffi8IOT, ~o nPIiloJIIDKeHl'Ie KHpxro(ha BnOJIHe y,nOB.1.IeTBOpM-
TeJIbHO paooraer npa l<- ~ .~ . t - 3 . 
B TBIIHllHHX aKCrrePHMeHTax/ 6/ no paceemuno aJIeKTpoHoB aa :IJ;WmJ-lApKtl8C

IO-4CM.ROM COJIeHOH,IJ;e E (aHepI'Hfl aJIeKTWHOB}'':::' 20 KaB, R ~ 8'1'0
 
I010cM-1,
~aeT K. ~ . \( R~ 10 .. IIoaToMY npDMeIDiMOCTb npHOJIIDKeHHSI 

KHpx:ro<J!a He BllSIlB8eT COMH6HHA. 

§ 3. Paccemme npB H~ MaI'HHTHOro nOJISl 
3..1. IIOMSCTHM reneps OOJIeHOH~ BHYTpb aenpoaanaeaax I:J;WI:HH;IU)OB B 

ropa, PaCCMOTpHM CHal{aJI8 OJ.nlli ImJ.Iml,1.WHqecKm! OOJIeHo:a,n, rroMelIleHHldt 
BHYTJJb cecsoaesaoro aenpoaanaeaoro ImJUni;lijla. IIpu MaI'HHTHOM IIOTOKe 
BHYTPR COJIeHom,n8. paBHOM <P , CJIe)(yIOmWI BOJIHOBaJi <liYHRn;Rlr onaousaer 
paoceRHHe 3a~HHHX l{aCTXU: 

,.' 
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r.r r i ''I
"'t: \ ~£ -r '\(i, . 

(3.Il 
1,r Y3,Il,BCl> 't' f>, b - DOJIHOnasr WYA?lH.f!1 orrnCllB81OO\8J1 pacceanxe He. TO'le'lffiOM 

neanpalurpODaHlIOM CQJIBHOH,ll8 9: 
~, 

vO' : )-~'Xol(.Il'\\",,\_l \'''''-If\\l '~I""_i\(\<..P),Q,:J:.?(II>o,'I'), 
r~ 1'1>, \ i, J (3.2)
 

"4 s YlffiTllBa8T KQH8'tIHOCTb l:t 3Kpalm:paBKj' coaeaoxna:
 
,,- 1 tIl
 

\if \ : -j ~ 'i I~ ~ \l( l \'"' \~ t \"" -i \ \ 1 ' q \"'" -t I( \(J) x (3.3)
 

J (\<.12-) ,
 
x	 IM-)(\ ,lI.':(\')ll ....'j).
 

\" \ U~R \
\_ ''"'-il 1,rl(
AcRMTITOTRRB ~ S IToxytIaeTcsr arreM8HTapHo: 

1,r i _ Q'Y.f'(I\!.j>I, (' ("1\ t -
( 

'l.. \Yt 
'\' ~ . {i'> :n; } J1( \~) - - fll\!. " 

(3.4) 

' 'JIM 61 ll'- \1. 1 [" ,,.., l \JX - - 'QXOlL~,~+'J\ \IM\_IM-~I •
Z 1_\ (,) til.n \ 

\",,-i!	 If 
~ee cno~HM HEXaeTCfl aCRMnTOT~eCKoe nOBe,n;eHH8 ~A ~ BnepBue Ba 

Sa~TOM EMB I cnpaB8,rr,m!lBOM .I1JLf! BCeX yrJIOB ~ ~ OHO 6WIO IIOJIyqeHO 

B /JJJ7.
i . . 'SI",Ji'o,o:~l\.'8/~) ,)


v.~~Q":Lpl\\\1qQ'X\~L(/;'(~-fiU1-1\' ,'>-1\'h t>::pl'I-U.
or"v
""	 ,- d':'jl'\\" (3.5)r, 

Hac	 oc06Q 6YJI,eT'mlTepeCOBaTh cJIy'l!lll 0'= I/2 • Tor;na 

1,\ _ 1</'JlL ",· m
 
't'IL - 't IHo -/- 't.l !
 

~ ,r il t . ,) ,)'i s> t,t,:rlL'!I~ h?l\\(I~ .' 
(3.6) 

o, '-1"\x\ \-\l') ,1~J') l."" ,.J"",.,ILl!Zr- ,i"\"",,,~)~ "' 
L Mtt 1 \'1\ \Kf2.) 

} 
'i, 

'M,:O	 11 ""1' ill 

" ._ 0'
 
1/"!. -' M


\\.r~ ': __ ;1,Q':i.?li'11~J,h\"lLr.14)L L"".J",+~ tY-Y)\'''liM+t)'9..J 
~	 (W ~ =l' L 

r. : 'L{+.;,~"(rli'!iJ.) \' 'O\"""'hl\~f1-) ;i"l,",*.l.\~· 
:r'IL 5,L'" L_.,

-v 
\-\'" II'-l'., l 

'M """+VL ! 

6 

113 (3.6) CJ1e;uyeT. qTO '1~ll = ~~\'~: 1ft, ,f'l. .: 0 aa uOJIollmTeJlhHoli UOJIyociJ' 

Xl'\ =0). Il!Jil'IJ= j 11. " MaJlID{ SHaqeHJIJI]C I' P. m.reeM 

,,+:~/l.. =_U'i\'tL(t-~\JI<~ \-\;;~ ({'.P) ,',d/i..J 

1., '" j'l'l., ~~l"li('iti(\].«Q";,,>Ji/1..	 (3.7)
1:l./t . SIt<.' J- u. 

~j r-u 
J.2. D6.03H8lD1M xepes '1" ......' BOJIHOBYIO .tPY'HKlIIDD.. OTBeQSKl\lY1O pao-

ce.FlHIDJ aa Henpmrn:u,aeMoM IijlJOIH,IJ;pe pS,nlryca -R npx HYJI8B0l!1 MfU'H.J!I:TH<?M 

IIOTORa BHYT!JiI COJIeHOlU\a (aaxoamaerooa BHYTpH 'll]JJlJJfl.l\pa) " U!JiI HaJIl!'nm 

HeupoHHl1/leMoli .neperopomor, upocTllpa!OO1eBcJI OT 'i-.= f\ no "" L-<J 

Tur~a HMeeT .MBCTO u~e~nmee nO~H oqe~oe COOTHomSHH8 iI5/: 

'4-~/1 =~:tpl (~/l.)V~ . (3.8) 

TaKllM 06paSOM, up" a= ,ill 3iM)eKT HaJI"""" MBI'HHTHOrO nOJIJI 1--1 BHyT

pH COJIeHOJUI;8 '0 TOtIH0PT:bJO )J;O 4!a30BOro MHmmTeJlff 8KBRBBJIBHT8H BB8,ll8HHIO 

Henpomm.aeMoA neperopomor (_ IIPH" STOM npennoxaraerca, 'liTO JI8,llaJJllIPIB 

l:J.aCTEIJ)l .n;BlDlrYTCfI -B..ItOJIb OTpruaTBJIJ:.HO:tl nonyocs x R H8'l1a.rry KQ0ImIDtaT. 

·!JiIc. 3), CooTHomellHll,.lIo;uo6HUe d.8), npa t = I/2 JJMeIlT MeCTO B ,ItJlJI 

,llBYX deCROHBlIHliX HBnpomJImBMHX llHJIHH.ltPOB C npOTHBQITQJIOJIHllMH no SHaKY 

MaI'HHTHU"''' rrOTORBMJJ (11',=- t1', \ BHTI'pa 'HHlC," ,ItJlJI TOPOBJl,8JIhROro co

aeaoana, IIpR Ra'llaJIbHOM BQJIHOBOM BBKTOpB B,IJ;OJII. OCH ':i HBnpomnl,BCMaR 

nBperopolV~ nOMEmaBTCff Ha y'lI8CTRB nnOCKOCTH ~ = 0, JIBxame~ MB~ 

,nB:yMA: COJIeHOH,Il;8MH ( pxc , 4) H H8 Y'QaCT.Ke MOCROCTH C = 0, COBIIa

ila!OO1ell C ;nupoB nenpoaauaeaoro ropa (pHC, '5). 1lJlJI Toqe'!HlD{ nesspaax
posaaasx COJIeHOHJ!,OB q,aKTU BCqeSHOBeHM UpH l{ = I/2 BOJIHOBoli ~YHK

I..I;Im B ynQMHHYTHX o6JIacTRX rtlXlOTpaHCTBag ~ro KaK H COOTHOUIeHWI, nonoo
Hue (3.8),6~ UOJIYqeau B pa60Tax /9,I .0 • 113 (3.8) CJIeJJ,yeT. qTO 

upa £( ~I/2 BOJIHOBUe ~HRQHB ( a TaKae JIJlOTHOCTH H TOR BepORT

HOCTH) copeuaorca B HYJIb B MeCTa>:: pacnoaoxenan YITOMJIHYTUX aenpoirana
eMUX lleperopo;nOK (ROTOplilC U!JiI {\ = I/2 q,aKTII'<eCKIl HeT). lis aToro q,aR

Ta B /15/ 6an cnBnaH BHBO,ll. 'liTO CROPOCTI. C'lIeTa H,Il;B8JII.HHX TO~e'llHHX ne

TeKTopOB, rrOMBw;eHH1:lX B T8X 1K.e M8CTax (:JJ xa ,PHc. 3, ';.hi aa pHC. 4,5), 
nanaer ,IJ;O Hymr rlPlI i = r/a • C JlPyro:tl .cTOPOH1:!,CltOpOCTI:. C~8Ta nSTBKTo

POB, nOM81i18HHllX aa OClI 1. 38 ABYMfl UHJ1lfii,1U)aMH ( 1J L, pac, 4) iii S8 

TOP0H,Il;3JII.HWA COJIeHOH,Il;OM ( JJl.l pRC. 5), npaKTH'lIeCKR O,JI,Ha v. ra JM nPll 

'Il = 0 II « = I/2. 
3~3. HaM nOHaIJ;o6PITCH B .ItaJII:.H8:thIJ8M aMlIJIwrY,IJ;a pacceaxaa (H8S0B6M 

88 ~ RpaTKOCTll MarHHTHO~ aMnJIHTY,llOn paCCCRHHR) Ha MarHHTHHX ITOHffX, 

ORpYJRaR!llHX xenpoaauaexse IlIIJlHH.I\PU " TOpU. 1lJlJI ;nByX Il]JJlI{II.l\pOB C oopar

Hit,,,, 1<1', =- LlI c ' Cj1) MarHHTHJ<MII rrOTOKaMa B HHX (pac, I) MaI'HHTHaJI 

7 

http:TOP0H,Il;3JII.HWA


(. 

PJirC. 3. l.\l.JJrnImPH'Ie OKli~ COJIeHOH,ll ( 'IepHilil KpyEOK) oKpylKeH n enpo

HHuaCMHM ~OM ( S8wTpHXon8H). ITpH H8'I8JIbHOM BOJIHOBOM BeRTope 

B.uOJIb OCH :of... H '0 z \. ~ I ~ ( =f BOJIHOB8R epyHKmm HC'IeS8eT na OOH x. 
nosa~ con eHOH,lla . 

'0 
0, 

PJiro. 4. ~a ~H'IeOKHX COJIeHQH.ua (lJepHUe KPYlKKli) oKpYlKeHM 

HenpoHHuaeMUMM ~H'IeO~ 6a pbepaMH' (sawTpnxoBaHu). ITa.ua~aR 

BOJIHa paonpoerpanaeeca B.uOJIb 00111 ~ . IIpH cr, : - Ql l 111 o::. l {t 
BOJIHOBaR WHKUWi 06pamaeTOJ'I B HyJIb na orpesxe OCH :L " JI6lK8Il\eM 

MeJimY WlYMlI rmJrnImpaMH. 

'L, 
D 

0 , 
' . ~' 

o 
0, ti-e

;L.
 

FHc. 5. TOPOH.uaJIbHl:tl1 COJIeHOH,ll (s8'IepHeH) OKpyJKeH HenpoHHuaeMuM 

• a~~.u8 ' P~BH~ !~Il ~ 
1' 13 ' _: J~S(l ' v ' ;~~ l-- lK tcl .- ~ }S i~, 11 , 1k ,U) 
3" . ~ ,f (l • \. '.t r C\)~~ , (3.9)

'c;\ v- , "' i"' ~ 

- Be rrepB9M' 60PHOBCKOM npH6JImKeHIm. 

f 'i E :~ _ .rt: r i _Q':X.riI t di'q} ~~\'Ii< l \: l~lJ( l. g') 
j ."., ' fSi:1'> \. ,n ~ ih..g (3'.IO) 

- B' BUGOR08HepreT~'IeCK O~ npH6JIHxeHHn H 

~. I ,,[ A I . Y}l t -\- t~ ., ~ . ' f . ,n'} r .:. - - ' -s-: • '.L ~ \:~f\. 1 1 rI o -- . - . \ \..... l ie (0. - ~ ) ~ \ '''5 . (3 II) 
't\<, ~l, J'i\'~ , . ~\ "' ~ • 

- B np1ll6J1HJK.eHH1'l ,IOipaKOBOKOro !IJa30lioro MHOJK1'lTeJIRI?ZI • .IWr TOPOH,llaJIbHOro 

COJIeHOH,ll8 (pHC. 2) cooTBeTcTBYlO!llHe MarllHTHlie aMlTJIHTY;n:u BIlI'JIJI,WIT cne
.D:YlOlUHM oopaaox 1141; .
 

f 1'>,." 1-\- til ) €I '-\ t ' e l
= J\ Q (1)1.- '(( \ ~ ' tt i I( (d -P.) ~ \ \' . t7 ) (3 12) 
. ~ ) ,'> \ I-. t\ . • 

\i.E · ' . . ~ lJ ~ 1 ['rv (~ -i \J . \)
(' : L K l c\- yZJ · l 1 - Q'X ~ \ 'L' J\ 1l - --- ) ~ :2 K~ \ ... - , (3 . I 3) 
:}\o.., 1 J. 

..1) . , ' 
(' I- :: ~ (vI- r,j·L1- 1'/.(o\' 1.ilit l) t -t .( \.l s 9 · t [ ~ \') _~) ~ i l.,e J. (3.14)1" , J.., I ~, ~, e- ;) . 

,lLiuI ~eCKOHe'IHO TOHKoro: TOPoH.I\aibHOro COJI eHOH,ll8 ( rz L'- J.) 8MllJIHTY;n:u l~ 
1I f~ 6wrn rrOJrYQeHll B paoore 13/. KaK 111 ;n:OJIJKHO OUTb, f":: 111 ~ ~, 
COBna;n:aroT npH M8JIHX yrJIax pacceRHHR (o6JIacTb npHMeHHMOCTH BUcoKo 8Hep

r erasecsoro npHOJmllteHM)i f~ 111 f~ cosnanaor npa MaJIIDC « (00

JI8CTI> nplllMeIDIMOCTH 60PHoBCKOro npH6JrnJKeHRf1); H8KoHeu, f ...~ , t....~
 
r~ v
H 1~ connanaoe npn MaJIliX yrxax H MaJIHX (J. 

3.4. IIOJIHaR aMTIJIHTY.u8 pacceRHRff Ha COJIeHOH,lle , oKpY/.<eHHoM Henpo

IDIuaeMhlM capsep ov, CRJIa,lllIDaeTCR HS 8MlTJIHTY.ll1I pa ccermaa 5-0 B oTCyTCT

BHe MarHHTHOrO nOJIR (CM. oooTBeToTBY~He ~PI~JIII B § 2) H ~mrHllTHOn 

8MTIJIHTy.u1I paccesnza ~"'" • B ;n:8JIbHeltrneM, P8,ll1'l onpe.ueJIeHHOCTH B xa x ecrse 

t ",-, oy.ueM HcnOJIb3 0B8Tb 8MIJJI1'ITY;n:u of ~ , 1I0000'IeHHUe C nOMOlUbKl ;n:1'I

paxoscxoro !IJaSOBOro MHOJK1'lTeJIR. B nrore nOJIY'I aeM ;IJ)IR nOJIH o~ aMITJrnTY.IUI(r:fo+ h . ) 111 cetreHHSt (0 = I f f 'L) p80CeRHPJI CJIe.u:yJOOme BupaJKeHwr : 

! 'J.. ( :: _ \ +-w~f ~ iv. L I\ \ & + Rl~ i~~.1 - l1.'X.p l'l.. ifilf) S:l.,t l"lcl- {(.) sil.qJ 
(3.15}

~ ~U\ ~ ~ <;t \<S' 
TOpOM (aamrpzcoaan}, IIpn: HalJaJI1>HOM BOJIHOBOM s exrope B;n:OJIb 

t:: I/2 BOJIHOBM WHKWlSl acsesaee H8 y'taCTKe lt1IOCKOCTPI 1: = 
.uarome~ c ;n:upo~ Topa. 

ocar 11 

0, COBIIa

a 9 



~t Q, ~( \ +~s s \1 , --.J .5' = '-;:;- -.- 'S\,",'\.(lCcl-SI'h.~)CoJS'L('(I't$\",.g)·S\\>.'\.j)0 +
If J\ '" ). \ ---q 

+ ~iv:)...(~ ,(\~i",~) W\'l.(\(,A\;~"S),f{J~t.j\cJ (3.16) 

- .IJ.JIJI .u;Byx IWIHH,UplI'leCKHX COJIeHOn,nOB C (tJ,: - qi 1- 1I 

r l' ~ I+LoSe \ '1 \ '1 (3.17)1~ -= I ~\",e 't (cA+R)'t\i l\\lJ.'H\),S\I..\)j

- Q,'X~\'L\5\o),lrA~R) Ji L\<L~,-r.)s\~g]r/ 
",1'= G"T + (i,t~~e\~·(J.'L~~:1.).~;l-.tf1'~'~1.t'C(J.-\{t)S\\<9J)/' <,3~ 18}
\l~ 0 ~\",el 

)(~iLk{cA-'lZ)Si"~] ,
- ~ TOPOn.n8JIbHOrO COJIeHOH~a. Ce'leHHe~: onpe~eJIeHO COOTHomeHlI

eM (2. TO). H8c oc0'60 6y~eT ID1TepeCOBaTb QJIY'latt 0 = 1/2. Tor~al i+~s\.9',ILt.. 
6"1" :. 

'L 
'""fI\(' ~ 

, ' ,
$\I..((Cd.~\\.,q).CAJ)lK~~\"'I.~) 

-\ 'LJ.J (3.19) 

'1'
((jilL : 

\ 
~ I 1. t ~) e\t f· ti ( .

\ ~\~() I' l \0.-'1\2.,) ~iL\'\(~-tyZ)S,~6 ] + 

t (c) - R) ~ i [\~ ( v\ - ~ ') .s ,'~ 8l;-~ Q.. 

(3,.20) 

§ 4. 3KCnepHMeHTaJIbHUe CJIenCTBHff 

4. I. BbUICJrn:M reneps ua rtpzaepe onnoro COJIe1l0~a,npH RaKHX YCJIo";,, 

BIDIX HaJIwme MarJrn:THoro nOTORa (Y::. tt :: ,-t.-) cymecTBeHHUM 06pa30M 

MO,IUI<PHUHpyeT BOJIHOBYIO WYHKu;mo ( a T8IOKB IIJIOTHOCTb H TOK aepoaraocra) 

sa COJIeHOanoM,(pHc.3).HaH6onbmee lICKa~eJrn:e BOJIHOBOn ~HKUHH HMeeT Mec

TO nPH MaJIW{ 3Ha'leHIDIX KR. JJ,1Iff aroro nocrarosao CpaBImTb Bb[pa~eHIDI 
(2.3) H (3.7). Ilpa KOHetIHhIX 3Ha1:leHIDDC Kf<, 1I K,-P-::·~.i BOJIHOBaR lPYHK

~ff H Ce'leHHe pacceffHMR B OTCYTcTBHe ~arHHTHOrO nOJIR 6UCTpO OC~~-

PY-IOT (CM. (2.8)) npa H3MeHeHHH yrJI8 pacceaaas 'IJ • .AMrr.1m:TY~8 OCURJIJm

U3~ oc06eHHo BeJIHKa npn Ma~HX 3Ha'leH~ ~, TO eCTb B 06JIaCTH 3a 

COJIeHOH,nOM. BBe~eHHe ynOMHHYTO~ nenponaraeaoa neperopomcr ('ITO, RaK 

MU B~eJIH, SKBlIBa~eHTHO HaJIlItImO BHyTplI aenpoaanaeaoro UWIlI~Pa MB:I"lUiT

aoro nOTOKa CP, y,nOBJreTBopmomero YCJIOBmO ((= ~,~::.l ) C}1.7I:bHO M8

HffeT .JnIlPP8KIJ;H:OHHYIO RapTmfY. 11:3-3a OCmmJIRUH~ peaxoe YMeHbmeIDIe BOJIHO

BO~ WYH~ 3a COJIeHon,nOM HMeeT MeCTO TOJIbKO B Heuocpe,nCTBeHHoA 6J1H

30CTH OCH ''t.... BwrnCJmM reneps \ 1lf j "L. npa KOHe1:lHW{ 3Ha-qeHIDIX Kf( H 

K r. nrr:iI aroro BOCnOJIb3yeMCJl BupaJIteHIDIMH (2.1) H (3.6). Ha pac, 6, 
7 npe,ncTaBJIeHU pe3YJIbT8TU BlNHCJIeIDrtt npa ~ R::. i 1I I<. tz = 10 .IJ)UI 

pa3JIHlffiW{ 3Ha'leIiR~ \(j , nOKa38HHIDC na PHCYHKaX. IIpH KaJlUl:OM 3H81:1emm 

kl'-50 

kp .10 

l.Ol~ 
-IK'R n 1p] 

~.5 

10-1 

10-3,o I
I I 

5
! 

~o 15 20 R 

PHC. 6. 1iHcJ:rellliaff HJIJIIOCTpamm: BJIIDIHM MaI'IDITHOro nOJIR na Be

pOff'l'HOCT:D pernCTpamm -qaCTHlJ;. 06JIaCTb'TeHH pa36HBaJIaC:bHa 40 paBJ!1IX 

'laCTeH. B Ka~oR M3 8TJIIX To-qeK KBa~paT a6COJIIOTHOH Be~'lMHH BO~HOBOH 

WYHKbnH npH X = II2 OTHOCHJICff K KBa~paTY a6COJIIOTHOH BeJIH~b[ BOJI

HOBOR ~HKrum B OTCYTCTBM€ MarnHTHoro nOM, B3.fITOH na OCM 'JC npn 
TOM xe 3Ha-qemm'p .3TO crnouenae (7 :: / v.r;/L (..fJ; <}~ lj'...) / '-) 

yft) (..p; oj - {}) 

IIpe~CTaBJIeHO no OCH oprnmar , 3Ha'leHlleKR =1.' 3Ha'leHHff 1<.9 YKaS8HH y 
Ka/K,I(On H3 KPHBbIX• 

lOt.r
 
i KR=10]
 

"--"-""-,,- kyo 25 

-1 
<, 

,':-"-> <-::.-/ 

"'p.,S 

<, _._-"" -\kp.SO 

10' 

l(j"! , I , I II I 

o 5 10 15 

Pac , 7. To IKe, 'ITO Ha pac , 6, HO npn i<R:: rD. 

]0 lJ 



It....p OdJIaCT:D reOMeTpHqeCKO:tt TeJrn: \ O!:. \~ \ ~ ()'l.C Sih r<./'p) P8S0ImaJl8C:D 

HB COpOK P8BHHX qaCTe:tt. llOCKOJI:DKY aOCOJlIDTH~e SHaqeHMH BOJIHOBUX ~YHK

uvrR npa '{ = 0 H «= I/2 He MeHmOTCfI npa HSMeHemm SHaRa ~ • TO noc-
T8TOlll!0 ~trnOJIHTD BOJIHOBI1e WyHKIJ;HH npa 'R> 0 B Ka1K,!l;o:fi HS 21 TO'tIeK 

'S't\.:' iii 0.1.( ~i\\ 1 II ~ \0\. ~ li) . .II;m K8)K,IJ;orO 'gv-.. no ~PMYJlaM (3 ..6) BlI 

'tlliCJlJIJI8CD IlJIOTHOCTb BepOfITHOCTM \ ¥;(t. lJ»~:. tgl"-) \ 2... • .IVm ·y.n;OOCTB8 

OHa OTHOCllJIaCb K KBa~aTY aOCOJlIDTHo:fi BeJlH'tIHHll BOJIHOBOH ~YHKUHM B 

OTCyTcTBHe MarHHTHoro nOM. B3fITOR H8 OCH -:L npa TOM JK83Ha'tIemrn 

~0 • TaKMM 06paSOM. H8 pac; 6.7 no OCH Op,rr...m.8T oTJIO]KeHO OTHonre-


HHe 1: \·I.V~h lJ) ':I'::.~v.) \ \ no OCH adcwICc- HOMep 'SOHbI, \"t,;IT.JLff xoropoa' BI:r
It'o lJl)~::O) n 

'tIHCJlJIeTCfI yrOJI '9.~ • KaK H cJle.n;OBaJIO 0JKH,Jl8Tb,C pOCTOM \"\ H Y B03

Jrn:KaIDT OOI.UmJIJIUIDi. ITpH 8TOM OOJl8CTb M8J10CTH P-\.'""1(1 (1:. CYJK8eTCR:. ITPH 

\\R ~/ i H \<J~";> i . qTO OOOTBeTcTByeT YCJIOBRfIM SKCnepHMeHTOB 

(CM. /6/},OOJlaCTb S8 COJIeHOH.n;OM ORaSHBaeTCfI BreOMeTpHqeCKOH TeHH. B 
Hen BOJlHOB8H ~HK~ OqeHb MaJla. ll08TOMY BBe.n;eJrn:e HenpoHHuaemo:t:1 nepe

ropomcr .npoCTHpaI<lUe:t:1cfI OT;[ =- R .n;o, '::I... =. 0fJ (3TO 8KBlffiaJleHTHO 

cosnanan BHyTpM COJIeHOH,IJ;a MaI'HHTHOrO IIOTOK8 C\' ,C ~ -v..(~ = i ),npak-
THqeCKH HHqerO He MSMeHHT B OOJIaCTH TeHH. B OOOIDe CJIy'tI8.f!X {TO' ecrs 
npH ¥ = 0 M (( = r/2 ) CKOpOCTb CqeTa .n;eTeKTopOB,rrOMe~eHHHX sa 

COJIeHOH.n;OM,6y.n;eT I,\pafu.Ie MaJla. C nepsoro B3rJIJl,Ita, KaJKeTCH. qTO nOCTa

HOBRa 8KCjePHMeHTOB no npoBepKe cy~ecTBoBaHHfI AB-3~eKTa. npe)UIo~eH

HHX B 115 , B TaKKX YCJlOBRJIX OeCCMbICJleHH8. TeM HA MeHee aTO He TaK. 

,UeJlo B TOM, 'tlTO llPH rrOO'l'aHOBKe 8KCnepHMeHTOB /6/ urapoxo HCrrOJlb3'YtQT

CfI oTpRU8TeJl:DHO 3a~eHHI1e 8JleKTpOCTaT~eCKHe CHCTeMH (TaK H8SMBae

we ORrrpRSMbl). OTKJIOHJIIO!lU1e ny'tIOK a.rreKTpoHoB KOCH ':f:.- • 3qxpeKTHBHO aTO 

rrpRBO.ImT K YMeHbIIleHHIO BOJIHOBOro 'tIMOJIa K. B pesyJl:DTaTe B OOJlaCTM Te

Jrn: BOSHRRaeT HHTep<lJepeHIJnOHHaR: KapTHHa. Ilpa CHMMeTpM'tfrlOM OTHOCHTeJlb

HO OCH x... rronoxenaa OHrrpH3M BOJIHOBaJI cPYHKllltff npa ¥ = I/2 no-rrpez
HeMY oopamaerca B HyJIb aa 1l0Jl0JKHTeJlbHOH noayocn :c . 8TOT ~KT MO

]KeT ObITb nposepen a·KcrrepHMeHT8J1:DHO. llO.n;OOH8fI cHTYaUWI IIpH « = I/2 

RMeeT MeCTO T8KJice .IT)lJI .n;Byx UWIHH,IJ;pOB C <p,: - cP '/./ H)J)lH TopoH.UaJIbHOrO 

COJleHOH.n;a. 

4.2. BbIHCHHM Terrepb. K KaKHM 8KCrrepHMeHTaJlbHHM CJle.n;CTBHHM rrpHBO

,IU'.[T H3yqeIrne paCceJIHHR 8J1eKTpOHOB aa .n;Byx COJIeHOH,IJ;aX C <tJ\ =- Q\.. =q; 
(pRC. I). Ms (2.9) aJIe.n;yeT. qTO B oTcyTcTBRe MarHMTHOrO rroJIR:('~~ 0) 

cesexae paCCeHHHR aa .n;Byx UWIMH,Itpax HMeeT ztaa CeMeHCTBa HyJleM npa yr
Jlax, orrpe.n;eJIHeMUX COOTHOWeHRffMH 

. \o(R) h.1I ...-
S\h'J\'I,.. =- --n H ~\'" 'R~cA)= ~+ d/L .II (4. I)\<. ~\<, '" 

RJIH (eOJIR 111 He CJlRlllROM BeJllJRO)
 

~ ~R)::. If\..r( IJL. r<. ) \j:" cJ I = (h + d J'L)J( I/LM •
 
(4.2) 

12 

C.n;pyrotl: crcpoau.npn «= I/2 HMeeM (CM. (3.19) 

'j (R)::. '" + ! 11. Sf ~lol.)::. Y-.S\ • 
-n. \':;R ) \'.. v...J. (4.3) 

Ms CpaBHeHMH (4.2)R (4.3) SaKnIOqaeM, qTO BKnIOqeHHe MarHHTHOro nOJIR: 

rrplffio,n;wr ( npa "i = I/2) K c.n;BHry HyJlefi nepnoro ceMeHcTB8 aa BeJrn'tIHHytR · a nroporo - na L~cA • onnaxo aa OIIblTe BM,Il;HT He MMHHMYMbI, a 

MaKCHMYMbI Ce'tIeHHH. Ha pHC. 8 HSOOpa]KeHlI CeqeHHR, BblqnOJleHHlle rrpH cJle

.n;yIDIlU'lX napanerpax: K:l·1.cJ\OCj~~" R.::\O-'-Ic.JA1cl:.S.\O-llt.AA (xoropae OJlHSKH 

K yOJlOBRHM,rrpn ROTOpbIX orrorT~ TOHO~~PU ObIJTH rrpoBe.n;eH~ Ha TOpOnn8J1bHOM 

coneaoane (ji- v\ \....-* l-'J....:: R'v ). ITo ocz aocuacc OTJlOmeH yroJl paccernraa, Hy
O•KIO Ha STOH ocn COOTBeTcTByeT yroJl ~ = o,or UeHa o.n;Horo AeJleHRH paB

H8 IO-
5 

0 (Hanpinrcp , l~H0pe 5 H3 OC11; ac5CI.J;HCC cooraercrayer yroJl (0,01 + 
+5 • IO-5)~ ITo OCH OpmmaT OTJlOmeHU CeqeHIDI (3.16) B e.n;mrn:u,ax CM. . Ce

l1emm Bbft!HCJI.ffJIlJICb npn C; = 0 (CIIJIOIIlHaR: KpHB8H), « = I/2 (rrpepanncraa 
KPID3M) n 'i = 0.25 (nyHKTHp). OTqeTJlHBO BImeH C,I03Hl' .n;H~paro:.mOHHoM 
KapTIDlhI npa B.RJI1O'tIeHIDl: MarIrnTHOrO noaa, )J;IJI 60JlbIIleH HarJIH.n;HOCTH MbI npezt
CTaBHJrn Ha BepXHetl: qaCTH pHCyHKa 9 rrOJIO~eHHR M8KCHMYMOB ceqeHHR: H ~ 

BeJIHtllUI;y. CaMl:! MaRcHMYM1I IIOKaSaHhr BepTMKaJlbHbIMH oTpeSKaMH, .wnrnbl: KO-' 

TOpbIX COBrra.n;aIDT C BeJlMq}lHot!: ceqeHRH B MaKcMMYMe. CnnoillHID~ oTpe3KXJ 

cooTBeTcTByeT 0::' 0, rrpephlJ3HCTbIM-?( = 0.5. 

4.3. OopaTMMcfI Terrepb K pacceJIHHID 8JleRTpOHoB Ha TOpOnn;aJlbHOM 

COJleHOH.n;e. ITOCKOJIbKY B peaJlbHUX 3KcrrepMMeHTax (RoTopble OOCY~8IDTCJI 

lOOKe)~J"// 1. H \<lZ ,;;»1, TO E ceqelillmc(2.rO),(3.18),(3.20) IIpH 

yrerax paccesnna He CJlMlllROM MaJlbIX epYHKIJ;m1 EecceJLFI MOJKHO SaMeIrnTb I1X 

aCHMITTOTMqeCKRMH Bblpa~eHMRMM: 

.. If 
Go z 

1 r i -t (~S e \1.. { r:--=
'65\~' \ ~iqr J: ~cA+~ ·S'\.. [}(..~61"H2.)S;\..0 -

,.,t J (4.4) 

-~dt-rz ~.\\.- [\«~-:12)s\·l...~ - ~ J ~ '. 
cJ T 
Q1/2 :: 

I 
0;:;
~Jl\(, 

( 1 t ivs'lj)2. {~-, " 
. ~ ' V cA.-\ R '~H' be( J -t 

~\I-,\J 

, st'·" 
\<. ') J Ii, 9 - -L ] + 

.. \ 

t 
r;--
~ J-R S\"\ 

l 
K l cA -IZ ).S i~ G

N 

.~ 
t.~/

] .) . 
(4.5) 

EOJIM R.(L cA, , . TO MOJKHO npeneope-rs t<. non SHaKOM KBa.n;P8THOro KOpHR: 

(HO He non SHaKOM cnayca, rrOCKOJlbI\Y KR »> j ): 
,.... 'f _ ~ [ 1. +~~ 8·. .' .J '2... 
~o - '-- . -"-8 ')\"'(\C~S.\L..l;)).L~~(\(c.l.s\~e-~) .(4'6')

2.5( \Z :,\~ ).. " • 

~T = L 'l-1+,Ct~~8'C\l)(V:R~i"'8) h""l(\CcA$\l..()_fr)]'v. (47)
1/1...- ;L.f\ IL ::'\\o,,"Q Ll· 
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Puc. 9. ITo~O)KeHllR 11 Be~HYHHU MaRCHMYMOB Ce'IeIIllM Ha ,n:BYX ~~

pax C CP. =- q)'2,., (BepXHIDI 'IaCT:O Pl1CYHKa) n aa TOpol1,n:a~:bHOM COJIeHOlI,ne 
(Hll)KHfl.fI 'IacT:O). CIIJIOllIHU8 BepTl1Ka~:bHUe OTp8SKH COOTB8TCTByIDT 0=0, 
npepaaacrue -"t = 0~ 5.TIoRasaHU TOJI:bKO ee MaKCRMYMH:, BeJIWOOUl KOTa
pHX rrpeBOCXO~T 10- • 

-:2 
m"f 0(cm2) 

I, II 

5 10 <Q 15 " 
.> 
\~2 

I \ 

' \ 
\ 
\ 
\ 
I', 
JFHe. 8. Yr~oBaR 3aBllCHMOCT:b Ce~eHRff pacceRHllR 3~eKTpoRoB Ha I 

,nByx COJIeHOl1,IJ;aX C (\),: - ~'l.. • HyJII() 11a OCl1 aocnzco COOTBSTCTByST
 

yro~ 'E = 0.01 o. lieHa onnoro ,n:e~eHRff OCl1 aocnacc COOTBSTcTByST
 
10-5 o(Harrpl1Mep, ILVICPpe 5 ooornercrayer yro~ (0,01 + 5 • 10-5)0. ITo
 
ocn OT~O)ICeHO cexenne B eM- I. B paaxax cppaYHrotflsPOBCKOi:1: TeOpID'I ~cP- ,
 

paxmra CIIJIOlliHaR Kpl1BaII ornesaer 3Ha~eHmo C;=- 0 , npepasacraa
 
- (( = 0~5, rrYHKTl1pHaR - r: = 0,25.CHTyaUIDI' pa,II;l1Ka~:bHO MeHReTCR npz
 
l1CrrO~:b30BaHID'I a.ueKBaTHoH 4JpeHe~eBcKoi1 T80pUH. EC~l1'p (.pacCTORHl1e OT
 
Haqa~a Koop~HaT ,no MeCTa perucTpa~, pllC. 1) paBHO 106,1, TO
 1

tflpeHe~eBCKaR TeopllII ~cppaKllHH B TO'IHOCTll Bocrrp01l3BO~T pe3Y~:bTaTU r • 

II 
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I

I 
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I,, 

I,
/ ..., , 

I I I 
I \ I 
~ \ I 
: \ I
j ,I

-1 I 1 1 
I I I'

1
. 

l(Y' 

" 1I II
II

I'
10-5 II

"
 
cppayHrocpepOBCKOll TeOpHM C T8Mll ~e 3HaqeHRH (( • ITpH ,y= 91 (I'
 

KpllBaR I COOTB8TcTByeT 75 = 0,5, KpllBaR 2 - 6 = 0 , KpID3aR 3 
'6 = 0,25 • Ilpa .p == 98 3Ha'IeHHRM ~ = 0 11 ~ = 0,5 coomercrsy
eT o,n:Ha 11 Ta )ICe KpllBaR 3.
 

5 10 ~ 15 
Puc. 10. Yr~OB~e ceqeHRff paCCeRHllR 3~eKTpoHoB Ha TOponnaJI:bHOM 

co~eHOllne, BH'IllC~eHRHe B paMl~x cppaYHrocpepoBcKoH TeOpTll! .n:u~paK~. 

GIIJIOIIIHaR KpID3aR '6 = 0 , rrpe pb03l'!CTaH- -( = 0t5. MaCrllTaCS ITO OCl1 adcnacc 
'TOT )ICe, ~TO M Ha ,pHC. 8. 
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RBK n .rr,JIR ;zJ;B'yX IJlt]lll:H;n;pOB C ~\:: - CQ'L ) IDJIeeM ..zraa ceMeMcTBa ffyJrett ce
qaHHH paCceHHRff: 

f\l'P..) \....f( J,)lCn_ \1\-'1'-( ( 6'= 0), ( 4.8)
'd~ -: -, 'V"'- - -- 11

l(~ \'\ aI

(\U2.)_ V\- j/t J( (v1)_ ~4 11 I'((::: ;J.\7\11 - I< r<.- 1 ,) Gh _.\<~ (4.9) 

B nTore npn BKrrroqeHnll MarHRTHOrO noRR HY~ nepBoro ceMeftcTBa 
C,1l;BHraIOTCJI na L\G R ::: SI./1../d'Z, i nroporo - na fj Gd:: !/(/i.r-d . 113
BeCTHUe SKCnepMMeHTU TOHoMypU /11 ounn BuuonHeHM npn cne.nyIDmHX yana-
BRID::: E (SHePI'IDI SJIeKT¥oHOB) ~ 150 Rsl3, R = 10-4 CM, ol.: 4' I04CM. 
Tor.n;a K = 2· 1010 CM-; Ii, ~ z. 2'106, Kc\ 't- 8.106• 8'1'0 ;n;aeT lJt)/l.. Z 

._. 8 10-7 
p /j ()~.::. 2 10-'1. B oocYiIi,1J;aeMIiX SKCrrepHM8HTaX !ia6JIID,1l;aJIcJI 

c.n;BHr HHTe~epeHunoHHofi KapTHHU B ilJIOCKOCTH, nepne~RYJIJIpHOn BOJI

HOB,O~ Be~Topy na.I(,~en Bomm ( TO eCT? B MOCKOCTli rt -:.. ((I lAS t ). K
 
CO~eHnID, aBTOpu It/ He yKaSUBaIDT paCCTOHHRff OT oo~eKTa paCceJIHMJI
 

(Topon.n;aJI:bHoro coJieHon~a) .n;b MeCTa peI'H~Tpamm. MCXOJI)! li3 HMeIDlI(eroCJI
 
B STOtt pa60Te pHCyHKa yCTaHoBKH, upRMeM 3'1'0 paCCTORHMe ~ paBHUM I M.
 

Tor.n;a lIMeeM,II)IJI cnnara YPOBHEl:ti rrepaoro ceMe:ttCTBa J:, 1:. 12. :: i .!J ett. ~
 
~,8 MKM, a ME BToporoLll cl = 'l'.L1 ecl9O, 2 MKM. IIP.IDJ.lepHO Ta.rme C,n;BlIrH
 
HaOJIID;n;aJIlICL B nHTeJXPeporpaMMax, rrpaneztennux B /rv. 11Um'TIiaH yrJIOBaJI
 
saBliCliMOCT:b Ce~eHRff nOKa3aHa Ha pliC. ro. Ce~eHHff BU~~HC:b npH rrapa


MeTpaX OITHTa TOHOMYPU. Ha~a~ .Koop~aT cooTBeTcTBY8T yrOJI ~ = 0,010,
 

mar no OCl~ aocuaco paasa 10-5. TIo oca op.rom.aT OTJ!OJKeIrn: Ce~8HlIJIB CM 2,
 
BI:l'tJ.MCJIeHHHe no <Pop~JIaM (2.rO), (3.20). CilJIOllIHa.fI Kp:rmaff COOTBeTcTByeT
 

o = O~ npepasacraa '6 :;: 0.5. KaK U ;IJ,7JJI paccemuur na .nByX mwIDmpax, 
OT~eTJIHBO BlI.n;eH c~lIr ~WpaRuaoHHofi KapTIDiU npll BKnID~eHHll MaP.HlITHOrO 
IIOJIR. )l;.7IH oOJI:blIle:a HarJIH,D;HOCTH. aa HIDlCHe:a ~a CTI1 pnc , ~ npe;n;CT8BJIemr no

JIo'lte~ Ma.Kc1fiv1YMoBli BeJIJffmHH ce~e1llrti: B H~.' 

4.4. TIpe.n;cTaBJIeHKe pacceRHHo:a BOJIHH B B~e IIpansBe.neHRfl paCX0JI)!
mettcH BO~lI (Q~)l'f!(\\~J»/fjJ -;rI,7Ik .IU3YMepHoro cJIY~aff n: Qxp(t'/("2) /z 
- ~ff TpeXMepHoro) 11 mYHRnMH, saBHckme:ti: TOJILKO 0'1' yrJIOB~HMeeT MeCTO 
TOJILKO Ha·;n;OCTaTO'tJRO OOJILumx y.n;aJIeHWIX 0'1' pacCeHBaTeJrn. IIPl1 STOM Ha-
Pff.ItY 0 yCJIOBlIJThm K1~) 1. 11 ~ LJ i (ROTOpI:le MbI scerna C1f4TaSM 
cnpaBe.n;JIHBHrvlli) .I(OJDKHH BIffiOJI1i.A:T:bC.fI YCJIOBIDI ~ R2..c: c JT (;IJ,7JJI 0,ItH0:r0 rm
JIHHAPn1IeCROrO COJIeHOll,I(a) M /{ of j2.L ~ K (,Ir,1lJI lJ:BYX IJWIIDI,Iij)lI1IeOKIDC COJIe

"Z 
HOR;IJ;OB C (\),:. - <\)~ 1I;IJ,7JJI Top0lmaJIl>Horo COJIeHon.na). B OUTllKe ,PBcce.fffiH.9 

CBeTa npll TaKIDC yanomts1X Ha3HBaeTC.fI ,IJ;:HWP8Kuae:ti: ~paYHrorIJepa /16/. B BhI

IIOJIH~':iHfDC SKCnepllMeHTaX Ha O,IOiOM ~~ecKoM COJIeHO~e /6/ lIMeeM 
t'\r<. ':(.. .f". RBK MbI y'lte yIIOMffiIaJill, B paooTax TbHOMYPI:l 11/ He nplmo

.I~iTC.fI paCCTomme 0'1' TOPOIma.JILHOro coneItmma ;n;o MeCTa pernCTpaI."lllli. )J;I.fI 

16 

orrpe.neJIeI-UlOCTH rrpI1MeM ero paBHHM,I<8K 11 Bhllile, I M. Tor.na 1I:.,vI tt.~ g. 
.BBH,IJ;Y 3Toro no~~eHHhIe B II. 4.2 EhIBO.~I 0 Be~H~e c.n;BHra MHTepqepeH
IJl10HHOM RaPTllliU HOCRT KatreCTBeHHIDi: xapaxrep, IIOCKOJIbKY BeJIW1JrH.a ic.::.ll. 

He 1'I.aJIa no cpaBHeHIDO C· '.1f ,TO B BOJIHOBOM (:lYHIaum .I(OJDKeH 6UT:b yqTeH 
BRJIa.n; 3TILX "VIeHOB. Ha OIITillIeCKOM 513Ir.t<8 8TO COOT~~TOTByeT .101~paK-

rum 1iP8H~I6~ 'iJrerm <50JIe~ aacosoro rropansa (!<L~::; 3· IO- :" ;rr,rr.rr onaoro ooneaoana li 1C./J....fZ::v 8 • 10-6 ,IT,JI.fI .n;ByX 'COJIeHOll,IJ;0B C <p,:: -112 

.'
 
11: ,II,Jm TOpo:tmaJI:DHOrO COJIeH01ua) MaJThI, H HMfI1 MO)lCHO npenec petr:b. IIoKaJKeM,
 

I<8K MeHmOTCJI ce1IeH1m paccemnrn:, na npIDJIepe ,1l;ByX rmmUi.rr;poB C (/i, ~ - 41 •
 
IIpli BbillOJIRemrn YCJIOBMH Ko.») 1 , Jb? J , ~ f2.1.L L: 1. . BoJrnOBa.H q)yHK

uarr, COOTBeTcTBy~~aH pliO. I, paBHa L 

~r 0- = Q '::J( ~ l \ \<, x) + 'l\r~ ) (4. n» 
1.lr __ L 1.-t GJ~ . Q'XOl\ \( p(1.-1 ~'t~)] . (it -t \ ~) 
't' s - '1V;l CO S~ \ ~ / 

(4.11)
]: Ct(~-CA)SlS\~·(C.Ltl,-\) + ~i\r,1S\~'(.~·1..+$L\\ 

B :. ~,-\- C"> - U}) lsC~ ( ~ z, f Sli ) - s"~ 2Sn\, ( (.L -\" C\.., ) • 'j 

'f, 

_ Q.'J(r (1\ f\~) .Q'J(r L\'? ~ ~~12- ) e~l) t ~ J " ~ i~ C\( (r)- R) ~ \l-- 19 J j . 
ECJIli .I(eTeRTop HaxoWITC.H BHe nanamtero rry~Ka (dJ-i. , pHG. II), TO 
\ ~~ \ 'l.. (c TO"tffiOCT:bID .I(O 'tt7IeHOB nOp.H.I(Ka (d-f!< If> ):z.. ) cOBna.n;aeT C 

~~peHunaJI:bHHM nOToKoM ~epes ~pnqecRYro nOBepXHOCT:b p~ca 
I 

' .. J ~ RBnff8TCH 8HaJIoroM .nn~peHnaaJIDHOrO ce~eHnff ~ ROHe~ 

sHa~eHlI:ti J: 
\. r-: '2. e- • 'l. , { 1+ ~ s~ \1, r . ' .

6"~ (J)~)"::. S1 \ l.ih~ ·lS\L.,1..llC&<;i"'~)CD)'l.(i(l,Q,~Iv-~)X' (4.I3) 

dihL l Kil (1..(o,''!'-Sll() -I- lil'(Kl1.si",,,\)r..,,'(IIJ Si,q)'CoI'(ilF-",\"C\ - Iil()J.
y y 

O~e~o, npllj)~ ~ <1JpeHeJI8BCK08 ce~eHlIe (4.13) rrepeXO.I(HT B WpaYH

rOrPepoBcKoe (3.16) _ Hac ocooo OYJIYT IDiTepecoBaTL cJIY~a11 'i = 0 11 

Y== 1/2. 
17 

3.I(ec:b Cl:: C. (J L), 

rerpana ~peHeJI.H; 
'.01';2.. 

p:,::. /;{ ( ; CosYf) \ . 
IIpH \ ~~1S;\7» 

SL: I~ (J l ); C(~() II .~' (~t) - 06bNHhI~ UH-

p,:: @ (0-iJZu;>'P-/' tu'j)' 0 = fi;)(oI-f?CoI'D+i ,el' 
-r sT..P J) J 1- VSf .P "] ~ ":J J) 

- tfl\j J J Y4 ::: I~ (ci- ~cos if - t lj). . 
'cliP- Jr..P 3y sapaxenae (4.11) ynpomaerca: 

\f : Qx\')lilZ,.P).L t ()~) f (r> lO): __' _ 
<; (?j<l J .?"To J;") {UIL}.. 

xt Q'iPlll\ (;-t r-\~)'" \.~1 . si", [\C tcl-tV2.) S\ lA.g j 
J 'L 

1 +~DSI.5 x 
1..,1.,'3 

(4.12) 
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;;:. l C. 1.' f 1. u'lS..g- z, l- , d 12
~LC_ 1, {1+~S~)t l": 't' J '.0 ,1. .• (V~17 10)' "\Jill ::. ~,~,~,\ ,$\\.,'Ll(Cd~i~~).~")'l(\C~S\''''\~).Cu)'1..{t;,p CJ)1.~'\))t
\)0 -'~ '\--.- . .)\10. l\(CA~il..) ,Ct.J~ (l({'ZS{"",l~) .~\l.'l. r-_I"-eusl\.) + 4\ .~, ",~, . ,'-' 

-.'l\ !\"'\.~ ....P 
{4.14)+ ~;~'l.. (lc\'2, ~i·,,\~),l~.lS1.0~c.I<;\l.lg), (-1))1-( j(Jtte..,<;1.\.n]

..P ) 

~tl: -l (\+~N)1.. r ~1\..1.t\(J.~I\"~)'(lJ\'ii\('~(\'v"3)'w)'l( ~oKeos1.\.~)+ 
1/1... .II \ ~\ 1-,L9 L ,-P 

(4.15)
+ si"1. (~R- s\'v\ ~)\('{1<;'L (\Cd ~,,'L...g). S,'n'L (\~~12- (O\'l.L.n] _. 

4.5.0cTaHoBRMcR BKpaTue Ha OeRO~leHllRX, KOTopNe B03HMKaroT, 

eeRn OilHTN rro pacceRHHID s~eKTpoHoB Ha co~eHoM~ax M!iTeprrpeTnpoBaTb C 

rroMo~bro BMpa~eHMH (2.9),\2.10)~(3.19},(3.20), B KOTOpax He YqnTHBaeT

CR KOHelffiO CTb paCCTOIDiRF.r OT paCCeHBaTBJIJI ~O MeCTa Hadmo~elrnH. B Ka

'IeCTBe MJIJIrocTpamm paCCMOTpMM-DITRTb-TaKH paccemrn:e a~eKTpOHOB Ha 

~BYX CMeHOM~ax C rrpOTlffiOrrOJIOJKHbIMH MaI'HMTH.hIMt1 IIOTOKaMlL 06bI'lliO B 

SKcnepRMeHTe paCCMaTpMBaeTCR Hedanbilloe ~C~O ~wpaK~OHHHX MaKCHrJ!Y

MOB M Ha6~aeTCR xx CMe~eHHe rrpH pa3JIHtI1{HX Rarr~eHHOCTRX MaI'HHTHO

ro rrOJIJI BHyTpH co~eHOH~OB. IIyCTb lffieRO Ha6~ro~aeMbIX ,!(HeppaKmfOHHbIX no
~OC., ,1J.JI.fI onpenexennocrn, paBHO 10. ECJIl!I rrapaMeTpM'(... , RHeA Te 

.IKe, liTO H B orrsrax TOHorvryPll C TOP0H,D;aJIbHllM CMeHOH.D:OM, TO ~eCRTb MaK

CMJlnyM()B 3aHMMalOT IDlTepBa~ yraoa (CM. (4.2)M (4.3)), rrIlliMepHo paBHIDi 

10· :~).:::.. 2·10--6. .lla~ee, rryCT!:> 'J0 - _yro~, B oxpecraocra xoroporo 
rrpoBo.I(HTCR Ha6JIro~eHHe paccemmmc -qaCTHU. IIOCKDJIb!\y If... J.~ IP (npn 
jJ:,iJv\ ) npmeepno paanoB, TO B ,BMpa.IKeHIm (4.13) BSi"'l\\oll\.o~1.~-S\~) 
M ((») ( \'cAl1-({Is'l.~ - 5\'~) yroJI t.g MOJKHO C xopornek TOtI1{OCTb'fu 3aMeHMTb 

na -..go -: OTOro He~b3R C~eJIaTb B \<.t<.<;'i"'~ H K~ $,'1,..3 , rrOCKO~I:.KY 
(Im~ 1< R ':>?{ 1'1 \({.\ ,:»1 ) OHM cyuecraenao MeHRIDTCR; xa HHTepBa-, 

ne 10S1 /luJ • Tor~a BMeCTO (4.13) llMeeM 

~ ~e.- z tv:...' l i7;~~~ )t" I Si h'L l \"cJ.SI".g) .t\lSI.{ ~iZ ~\,,-..g), $;",1.. (1~~{2..4JS'" ~o ~ 3''\6')+ 

(4.16 ) 
+Si ...1. (j( ~ S\''''~) . Cu<,'l.. ( ,etA 'S,,'I..,-O ,c.o<l-ll(¥ Cl~S1.I!],:> - ](~ ) ']. 

PaCCMOTpMM BNpWKeHHe (4.16) npa 'i = 0 H 15 = I/2: 

~ l.t 'L \ ~+w~~)t ~ . t '1.(' (J<.d~ un)~-o = - , -.- ,Sf-\, (1(r).$\l-.f) (~) d(~)\l-"n -$\1,.'1 -- {v~ ')0 +JIK, .\\\O\-g .Jl 
(4.17) 

t- ~iL-.'l. \I(f:sil.o.~) ,l-Q\,'L(lcMsil.q) e~\1.( I(~/" ~SL\..~l)) 1' 
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+$iV'LK'RS\\.i'S5)'U3-)/l.\lC(H\\.-.~)' S\\,\1 (Kt~W''}''\.lS'())J..· (4.18) 

I'
 Kd f2- ''I. .' '- ....... l.e.. 'Le... """,1.(. u.
 
IIyCTb Y CQ') ~ 0 KpaTHO 0\ • Tor.n;a ~o -:. \}0 , fdjL =Oil Z • 

, B aTOM cJIYtrae Haxo~cR Ha KOHetI1{OM paCCTORHMH Ha6JIro~aTe~b, rrO~b

3'YRCI:. BMpa'lteHIDrMJII {2.9) H (3.,19,), npaaansno omnneT noaoaeaaa MaKCHMY

MOB H'MHHHM,YMOB cexeaaa npa HaJllillIDi HOTCYTCTB1Ui MaI'H1'1THOrO rrOJIR. 

IIyCTb ~errepb ¥.:~Co)\.':fo ~ KpaTHO JOt "(TOtI1{ee, paBHO fJ1 +1 )Y }. 
",1..(. - :I.e.. ;I.e !.C.. 

Tor~a ()~ =. ~/L" u//.t .:: (Jo. IIoaTOMY' Ha6~ro~aTe~b, rrOMeCTHB 

~eTeKTOp npa .p, ~ \) , H3MepHB C~lI!3HMe npa «.: 1}2.., 11 cnepzs ero 
C Teope~eCKH rrpe.n;CKa3aIlliNMH (2.9) H (3.19),3aKITIDllMT, 'ITO rrpH Ha

Jrn'tffiH MaI'HJ.1THOro rrOTOKa C (( = 1/2,B conenoanax H3MepeHlIoe HM celIe
. 1~ , 

HHe COBrra~aeT C TeopeTHlIeCRHM ~o 1 K9TOPoe COOTBBTcTByeT OT-

CyTCTBHIO MarImTHol'o rrOJIR.OTcro,na·OH MO.IKeT c.n;e~aTb ,B~O.rr., liTO lla~wme 

MarHHTHOrO rro~ B He~OCTYITHI:lX ~ lIaCTHU 06~aCTHx rrpOCTpaHCTBa He 

OKa3hIBaeT BJIHffiIHe na paCCe.ffHHe,1'I npzner K BbIBO~ 06 OTCyTC,TBHH AE-aqr. : Ii 
epeKT~. MOryT Boapa3HT~.lITO SKCrrepHMeHTaTOp He 6y~eT rrOJIb30BaTbCR Te

opeTHlieCImMH celIeHWIMH (2.9) H (3.19), a npocro .H3MepHT ,I(ReppaKllHOHHyro
 

KapTHHY npn ¥ = 0 H t = I/2 H rro ee c~HrY 6y..n;eT CY,I(RTb 0 oymecr

BOBaHIDI AE- sqxpeKTa. B caMOM neae, rrpH f'. tR 

Cc}'\.LJ'v ue~OM wrn noay

ue~OM c~1'Ir ~eppaKllHoHHoH KaPTKHM rrpaB~bHo BocrrpoH3Bo~TCR eppayHro


epepoBcKoH reopaea, O.u;HaKO nyCTt"p::..f!o HL.9::~O B (4.17) H {4.18)
 

TaKOBM, liTO \;!ft~s'l-Ifo':l~+~)rt. Tor,na ~o1..e...: ~ ~~ • (fro osnaxaer , xro
 
HadJIID~aTe~b, -rroMecTIffiJ.IIHit ~eTeKTOp npx J>-=-}Q H ~ ::.10, yBH,ImT o~y
 
H TY JKe ~eppaIUnroHHYIO KapTHHY RpH « = 0 1'1 a::' -1/ t • 113 srorc epaKTa
 

OR c~e~aeT BHBO~ 06 OTCyTCTBHH AE-~KTa. BepHeMca K KpRBHM pRc.8.
 

Mll yJKe yrrOMHHaJIH, 'tfI'0 OHR oTBeliaroT ,zmeppaKIUm ~paYHroepepa, ,KoTopaR 

TOJIbKO KalIeCTBeHHO OITHCHBaeT aKCrrepHMeHTa~bHYro cHTyaUHID. IIO~b3YRCb 

eppeHeJIeBcKott TeopHett ~eppaRmm H BR6HpaR .Jb= 106,I" \J'o = o.or? 
(nPM aTOM BeJIHlffiHa K fA It,CCS1.. ~ o. pasna ue~oMy llHCJIY ), Mbl B rex-
HOCTH BocrrpoHaBe~eM ~1~y~bTaTR eppaYHroW8PoBcKOM TeopHH ~eppaKURHt rrpR

lIeM KpHBHM 1,2,3 cooTBeTcTByroT 3HalIeHRH ~ = 0; 0,5 R 0,25. llpR 

'po = 91) (~Lc-s'\.~o - rroJIYue~oe) KpHBaR I COOTBe'TCTnyeT c(:-t> 
Kp1'IBaR '2 - i = 0, KpHBaR 3 no-npej/ffieMy cooTBeTcTBye'l' '( = 0.25. 

IIPH.Pi) = 98 3HalieHIDIM "t = 0 H ({ = 0.,5 cOOTBeTC'l'ByeT O.u;Ha R Ta 

JKe Kp.llBM 3. . 
B 1'1Tore MH rrPH3HBaeM K OCTopo~ocTn rrpH HHTeprrpeTa~ pe3Y~bTa

TOB BKcrrePHMeBToB rro paCCeRHHIO B~eKTpoHoB Ha OQneHoH.D:ax.MoJKeT C~YllHTb

CR, liTO ~a pa3JIHtI1{l:lX 8KCrrepHMeHTBTOpa, rrOMeCTlffi CBon perncTpnpymme 
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DOz 

~~;d::::::::=--__J-(_'_0 If';n/ '4's 

-------------- 

1 

O.-YC'l'aH(}:BKW sa P~HI:.IX y.v;aJIBFmJIX 0'1' coneaozna, npim.Y~ K. rrp(Y1'HBorroJIoiKHhIM' o
BllBO.v;aM ocyuieClJ:BOBaR:Illi AB"SeppeKT8 (O,mmSacIMKclfpyeT C,IU3Hr,IUfWp8It


unOHHott KapTmm t- a B~wpoM ;... HeT). B CJP.l'tlae pacceaaaa Ha II:BYX coaeao ~nc =0
 

H.v;ax BTOPO~ Ha6~.v;8TeJIb ~o~eH CJI:BHHYTb~ B pa~aJIbHOM H8rrpBBHeHHH
. ~a B~~ l\ _P : ,PQ '-1-\- ~ ofl' ~t~(lo rio . ,Ir,JIlr' nOJIyqeHIDI ripaBWlbHoft 
Bejm~R .I;J:H4JpaKUHoHHoro- cisnra nplt '6 :::; 0 'It! 7f = 1/2..  1
 

4..6.TIQCMOTPHM, 'tlTOYBltI.IitiT Ha6JIIO.v;a~e-JIh npa MaJImc yrJIax ·wcce.mum..
 
ITOCKOJThKj1 nerererop f1h)- pac .. II)- Ha?C0.In!'1'OH B IIPfIMOM H'jl'IKe-,.- cexe '-fJ: • exp(ikx)

Inc 
Hl;Ie. ;yJKe He. pa-BHO KBa~paTY aCSCOJIIOTHott BeJI:wmHlI KO~~IJ;3eHTa fIP'~iCXQ

.. ,IVDl\e:&ic.R: BOJIHe. B .COOTB8-TCT-BlnI C rrpaBMJIaMM KBaHTOBOn- Mexamum 2 one 
HporrOp~OHaJInHO pa.v;»aJIDHOnKOMllOReHTEf TOKa Bepo~THoCTH: 

~~~~~~~~~~~~~ 
6":: ~\,-() f T: -t ~ 1V' \J 'Irf-4f \1'iif \ - f., ,,(\ tif tV • 

t \(. 6.]- ) G L ~, \ '\ .' ) Mt n (4.19) ---------- - - - -------- - 
~nc=O
 

"HC 
TIO.ItCTaBJI.R:.R: E:ID.v;a BOJIHOB-yIO cPYHKUIDO 't, onpenezenny» COOTHOllieIDleM PRC. II. tl3MepeHHe .v;»~paKrmOHHlDC Ce'tleHlfH C rrOMOmDIO .n;eTeKTopOB,
 
(4,.10), H oT6paCID38R MaJII:le rro cpaBHeHHIO C \(RlJJI8HlI (rtpa -ycJIoinm., 'tlTO H8XO,IJ;Hlltt!IXC.ff B pa3HhIX <pH3H'tleCroiX ·yCJIOBHffX.
 
osa He CTORT, non 3HaROM 3KcrrOHeHTI:l) rrOJIY'tlaeM B HH:TepeCYKIUeH Hac 06
JI8CTlf yrJIQB l I,) ':. tJ !:. V.~~} 

~:: 0ttcs.tg +1.£ 1+~5i)t'(J1'l-tI'l1.J_J.., 1'\. 18. 'l.i\-JJ..., (I-t~~~~~ 
J' ~ tt-O--51..3 \..l 1,~ toO> ~ \.}; W~ II -\:- 1.) ~ r n 

tP t. 1' + \ t ~t~~;g\'1.. ~fI,'L a'l.\ -i40 ~Y~r n 12' II)J 0 (4.2G)
- - ---:- \ '- , . \ Jt -+ P J - -- \ Jl·t(lStl +p·SI~ ~ J~.0.
 

1\y,t - ~ CtJSq fi. ce-s ~ .r
 

3.v;ec:o Ji If 8 onpe.n;eJIeijbl COOTHOmeHIDIMH (4. In: 

D :: ,"}> t {os tg - 1, + 1. t~'L 18 }+! . 
.Ilpa Ma-JIlDC ~ BeJIHqJlffia ~~'3-1 + iflJ rrpHMspHO pasna -a, ~ 4 • BepJI
 
.IJ)IJl ~ MaKCliMaJIbHOe saasenae Y'o::: Iei=-, (2) /.fJ , nOJIY'tlaeM
 
KJ ( C!AJ~ ~ - 1 t- i ~ 'l. ~ ) • ~ ~. 10-\\ • IT03TOMY MOJKHQ rrOJIOJlmTJ::, o -=- g.
 
OueHMM BKJIa~ B cexeaae pacceaane 'tlaCTK' TOKa BepoRTHOCTH,. nponopnno

HaJInHOH nexrop-ncreanaaxy Jr . ,lLmI .v;ByX COJISHOH,IJ;OB C ~ =- (P'L : (\) ,. 

"
 

C OC.RMli, rrpoxo.n;mrnfMH xepea TO'tlIDi 'J =±cA (pnc, II), panzansaaa KOM
rrOHeHTa BeKTOp-nOTeHUMaJIa paBHa
 

~ ~ ]-1
1.50.5 

_ <tlv\C(J~~ . - _ l\j! J '1. S\I<'l~ •
Jiy- Si \J2.-\v\1.) l1 lfl--\-cA't\ PRC. 12. TIAOTHOCTD BepORTHOCTH BOJIHOBOH WYHKUllH ~ paCCeJIHHH 

'" (Fcl. e-o~~ Q P ('L "- qj iJ ~ 3JIeKTpOHOB na -.v;ByX coaeuoxnax C <D,':-- ~t.- B panxax <ppeHeJIeBcKo:ti
IIoCKOJIDKY J"'7'? J- , TO JiJb ..... ~ H ~ t\c ,.Ii) ~ J:J \...e. I'-_P?' 

reopna .Jni<ppaKI.l;tm. PaCCTOJIHne .P = 106,1. CIIJIOlliHaR KpHBaR"6 = O. 
:: jJ~ ~ .<) , ~ \) - \~ • B03DMeM Wlf:I: Q~ It. e TO lKe snaxeaae , 'tlTO If B OIIbI- 40. 

rrpepHBHCTaR ~ = 0,5~ ITo OCll a6cuacc OTJIO~eH yrOJI pacceHHHR B 10
Tax TOHOMYPlI (Q·C\lIl.. c ~ ~) • Tor.v;a BKJIa.v;OM nexrop-notennnaxa B ce'tle-

HUe pacceaaza MOJKHO rrpeaeopexs , B peSYJI:bTaTe (} Ii I ?I;1'2- OKa3I:lBaIOT

CR rrporroprmOHaJIDHHMH:
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PRc. 15. lloJIo:lKeIm!I 1I Be~'tfifilH MaKclfMYMDB lVI . YCJIOl;J1:Uf re JK8, 

qTO H'Ha pHC. 12-14. IToR8saHH TOJIbKO ~e MaKCHMyMH, B8JIHl.IllHM 'ROTOPHX 
hIc. 14. To :lKe, liTO H8 pllC. 12, HO npll .f 91. npensmanr 1. 
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~:: J\~\~ ~_ 

~ \V \'L :: -1 -+ t \_A't -\- t!J't J - _A - {3. • (4.2D 

Ha pHC. 12-14 noxaaaaa S8BHCMMOCT:b fV-~'L- 0'1' 'yrlIa pacceaaaa 
,nJI.fI yrJIOB , JIeJRaUUiX Me~y- COJIeHOH,IJ;arvrn ~-':!o. L lS L. l$Jo ) '&,,:. c¥ ) 
firm rpex aaaxeaaax J (106,1; 98; 91). Mnr SaMe"tlaeM,. "tlTO 0'1'
cy'l'C'l'ByIOT yrrOMHH¥Tbte BIT .. 4.5 OCJIOiKH8HH.fI,CM3aHHHe G Heorrpe.nelIeH
HOCT:bIO B HHTepnpeTamm C,IJ;:6Mr8 .r.O·J(FpaKrmoHHo~ RaPTIDilI npH r = 0 
1f i = 0,5 (so BC.fIKO~ cJIYtIae;.wm P~CCMaTpHBaeMbDC SH8"tleHH.ti y ). 
J!aJIee OTKJ!OHeHliJI \ '\\( \ 0'1' IIJIOCROBQJIHOBOro Slia"tl81iJfJI (pasaoro I) 

,nOCTHr8IOT ?O %H MOryT OHT:b HaOJIIO,neHH 3KCrrepHMeHT8JI:bHO. HOCT8TO"tl-
HO BeJIHRH H OTJIHTffiR \\f~'L. npn r = 0 H ;( = 0.5.. Cn8A I¥ I 'l. 

npn \ ~ \ '7; 2.10-4 0 CB.fIS8H 9 npHOJIroKeHMeM K OOJIaCTH TeID!. Ha 
pao , 15 pa)J)f Har~HOCTH MH IIPHB6,1:mM nOJIOJKeHH.fI H BeJI~bI MaRc~

MOB \ l.V \L B OOJI8CTH MeJliJI:Y COJIeHOH,narvm. CrmonllUliM KpHBbIM COOTBeTcTBy
er (( = 0, rrpepmmCTbIM - if = a, 5. llPHB6.n;6HH TOJIE-KO re M8KCHMj'Mb{, 
BeJIH~ ROTOpUX rrpeBHlli8IOT I. 

MH SaKJIIOtIaeM: yrJIOBa.fI OdJI8CT:b, JI61KaIItWl MeJK,1J;Y COJIeHO~8MM, .fIB
JI.fIeTCR HaHO~6a rrepCn8KTHBHoit ~ ROJIH"tleCTBeHHoro no,nTBe~eHHff 

AB-a~KTa. B sTol OOJIaCTIi QTJIwmR: Ce"tleHH~ IIPH- 1f = 0 Ii ((" = 0.,5 
,ItOCTaTO"tlHO BeJIlum: 1f MOryT OUT:b npoB6,n;eHli aKcnepHMeHT8JI:bHO.. TIPIi 00

ny"tleHHH C8"tleHHH (4.20) MN npe~noJIaraJI~, ~o IIpK Haxo~eHHH ,neTeKTO
pa B npmMoMnytIKe HeBOSMOmHO OT~:O p8CCeRHHHe "t{acTH~ 0'1' "tlaCTHU 
IIa,n;8~ero nOTOKa. EbJIH JRe ~eTeKTop perKCTPHPyeT TOJI:bKO paCC6.fIHHHB 
-qaCTHIJ;bl, TO B (4.19) BMeCTO nOJIHo:£t BOJIHOBOi! Wy-HKmm '\( , CJIelIYeT 

IIo,nCTaBHTL ~ ·(CM. (4.IO), (4.11)£ Tor~8 rrpH Tex ~e sRcrrepRMeHTaJIL
HllX yCJIOBRlIX IDIIeeM npn tg L ~t2. 

()~ -: 2 ( 140 c.,,~ 9 \ ~ CC(1---+ ~~) . li -~ -.A' ).s eos~ } -ilt'f- ~ 

§ 5. 06oy;rreHMe. 

MH Oli. XOT8Jlli anecs yKaSaTL aa HaCTO.fITeJI:bHYIO HeOOXO,lij'IMOCT:b 1SQ::..... 
JnItIaCTBeHHoi! IlpOBepKM AS-a@leKT8 (KOTopWt MEl IIOHHMaeM KE)K Ha6mo,nae
MflA. 3~.KT He,ItocTYffilWC p;rir ~acTH~ noaea) , lleJIo B TOM, "tlT0 CYIItBCT

ByIOT 8JIllTepHaTHBH,He 06MCHeHlm C,nBm'8 mITme~eiIJ;30HHOa KaPT,1tIiR npn 
BRJIIOl£eHHH· MaI'IrnTHoro UOJI.fI (OM., H8npHMep, • 5 n ococeaao OJItliBJIeH-
NYKl ~oKyccmo ( c. 307-3I2) nOCJIe nOKJI8,Ita MaTeytm It TI~ 

(c. 297-306) B /26/). S'm OO'b.fICH6IDI.fI. HOC.fIT Ka"tleCTBeHHmi xapaxrep, 
IT03TOMY 3.KCnepIDIIe~TaJILHOe nO~TBe~eHHe BOSMOEHO 60lIeff TO~ pac~e-

TOB c,nBnrOB ~~pa~oHHOn RapTHHU npM BKITID~eHHll MarHHTHOro rrORR 
.fIEHJIOC:b OH BeCKHM apryMeHToM B nOJI:bsy WHsH~ecKoH rrpnpo.n;u BeRTop
nOTe~unaJIa(KpafiHe HeBepO.fITHO, ~T06H pa3JIH~Ue Ra"tl8CTBeHHMe HHTep
npeTa~ AE-~RTa npHBo~ R O.n;HOMY H TOMY ~e KOJIH~eCTBeHHOMYP8

sYJI:bTa'l'Y). CJIe.n;yIOuriIe ·sKcnepHMeHTlI MOryT, na nan BSrJIsm, yCTp8lillTb 
ynOM.fIHYTlIS COMHSHRR B cymecTBoBaHHH AE-s~~Ta: 

I) SKCrrepHMeHTH no paCCe.fIHHIO aneRTpoHoB Ha UH~HAPHqeC~ H '1'0
pon.n;aJIhHbtX consHOH.n;aX ~ KOH~rypaunM H8~aJIhHOrO BnnHoBoro BeKTOpa, 
COJIeHOH~OB H .n;eTeKTopoB, rrOKaS8HHI:.lX H8 pnc. 3-5 • B oTcyTcTBHe MarnHT
aero noaa .n;eTeKTOphl 'JJ , 7:J 1 1I ~ 'L.- .n;OJDK.HU peracrpaposers '1aCTHIlPl 
S8 C"tleT HCITOJIBSOBaHH.fI aneKTpOCTaTH11eCKHX 6HIIPH3M .n;a~e npn O"tleHh 
OOJI:bnrnx SHaqeHH.fIX It-- R H It- ol. (ROTOpae peaJiH3YIOTC.fI B 8K~rrepHMeHTe}. 
IIPH (s':' ~~ ::. i CROpOCTI; cxera .n;eTeKTopoB:J) H 3) I .n;oJDKHa peSKO 
yMeH:bnmT:bC.fI, Tor.n;a KeK CKOpOCTb cxera .n;eTeRTopOB ~ 1.... .n;OJDKHa OC
TaT:bC.fI npKMepHO TOH ~e, qTO H B OTCyTcTBHe MarHMTHoro noJI.fI; 

2) pacC8aHHe aJIeKTpOHoB Ha .n:Eyx lWWHF~pHt{eCKHX coneHo~ax C 
npoTHBo~onomHUMM MarHRTHbIMH nOTOKeMH npH KOH~rypallHH HaqaJI:bHoro 
BOJIHOBOrO nexropa , COJIeHOH.n;OB H narexropoa, nOKaSaHHIDC aapac, II. 
CymecTBeHHo, qTO HMeIOTC.fI .n;OCTaTO~O To~ue paCqeTHUe ~PMYJIH~ 

CeqeHHH ( § 4,5, 4.6) , KOTopue rr03BOJImOT omrcarz ~WpaKI.nIoHHYIO Rap
THHy npn HaRHtiMH H OTCyTCTBHH MarHHTHOrO rrORR rrpH peaRMCTHqeCKMX pas
Mepax SKCrrepHMeHTBJI:bHOH yCTaHoBKH; 

3) paCCeRHHe SJIeKTpOHoB Ha T/¥o~aJIhHOM COJIeHOH.n;e. KCOEaJIeHMIO, 
npeKpacHue sKcnepHMeHTU TOHOMYPH I TOJI:bKO Kal£eCTBeIlliO MoryT 6HT:b 
OITHCaHH WOPMYJIaMH (2.10), (3.18), (3.20) ~payHrOwepOBcKofi TeopHH 
,IJ;HWpaRIJ;Im. O~eHHM paCCTOmIIDr, na KOTOpUX HatrnHaIOT pacorars ~PMYJIH 

~P8YHro~POBCKO~ TeopHH ~WpaRUHH. EcrrH MH y.n;OBJI~TBOPKMC.fI 3HaqeHHeM 
napaaerpa K~ t paBHlIM 0, I, TO npa JC- ,eA '., 1<' rex JKe, qTO 
H B orrarax TOHO~PU (J< = 2.1010 CM -I, r<, = 10-4 CM, ttl = 4' IO- 4cM) , 
nOJIYqaeM P = 80 ~. Tame pasaepa Hepea.rr:bHll KaK Hs-sa paaaepos yc
T8HOBKH, T8R H lIs-sa oCJIaOJIe~ HHTeHCHBHOCTH p8CCe.fIHHbIX qaCTH~. KaK 
MH yMe ynOMHHaJIH, a.n;eKB8THO~ ~ OITHcaHH.fI 8THX sKcne~nMeHToB HBJIReTC.fI 
WpeHeJIeBCKB.fI TeOpRff .n;H~paKUKff. MH He C7MeJIH, 0.IJ;H8KO, rrOHY~TL B ee 
paMKax SaMRHyTue BUpaMeHRH ~ CeqeHHH pacce.fIHH.fI Ha Topo~aJI:bHOM 

COJIeHOH.n;e. 

§ 6. 3aKJIIO~eIrne 

KP8TKO nO.n;HTOMHM OCHOBHHe P~SYJI:bT8TU ,naHHoH paooTu: 
I. B paMKax ~paYHro~poBcKOH TeopHH ~WP8KuaR ITOJIYQeHH ceqeHH.fI 

~ p8CCeHHR.fI SJIeKTpOHOB Ha '.n;BYX COJIeHO~aX c rrpOTHBOnOJIO~ Mar
IDrTHHrvrn ITOTOK8MH Ii na TopoH.n;aJI:bHOM COJIeHOH.n;e; HaMeH C.J:(BHr ~~aRIm
OHHOn KapTmm sa C"tleT M8I'HHTHOro llOJI.fI. 
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2. ~CJIBHHO liCOJIe.ztY,eTcR lIpe,lJ,JIOJKeHHIDi panee kpHTHtIecKIi:tl SRClIe

pMMeHT rro rrpOBepRe cymecTBOBaHnR AE-S~RTa; ~0K83aHa pea~bHOCT~ 

ero IIOCTaHOBR~. 

3. ~peHe~eBCRaR TeOpRff ~~paRUHH UpHMeHaeTCR Rp8cCeRHKID s~eR
TpOHOB Ha ~yx caneHoH~ax C rrpOTHBGnO~G~~ MarHRTHHMH llOTORaMR. 
MMeHHo oHa ORa3MBaeTCR ~eKBaTHo~ ,lJ,JIR OrrnCaHRH BKCrrepHMeHTOB B pe
a~bHhIX YOJIOBHHX. B ee paMRaX BhPm0JIR8TCR C~lU' .rmtPpaRImoHHOH RapTH
RbI npa BK7IIOlIemm MarmrTHoro nOM. ,I{aHI:l RORRpeTHbIB p8ROMe~ar.um lIO . I 

pea~3aUHH SRcnepMMeHTOB. HaCRO~DKO MbI 3H8eM, rrpenCTaBHeHHbIe B ~aH

HOM pa60Te ROHRpeTHHe paCtIeTbI crre~cTBH~ cymecTBOBaHHR AB-s~RTa 

RBnHIDTCR rrepBHMH B ~H3HtIeCKO~ ~TepaTYpe. 
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