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1. CyTb AaHHOro 3cj)cjJeKTa 3aKrnO'-taeTeSI B nostBneHIIIIII 3neKTp11t'-tee
KOro nonsi oKono 3neKTp11t'-teeK111 He~TpanbHoro npoBOAHIIIKa noene B03-
6y>t<AeH111si B HeM TOKa (6e3 BHewHero noABOAa 3neKTpoHOB) ;- BnepBble 
3TOT 3cjlcjleKT Ha6ntoAanesi B 70.,,;x roAaX [1-3]*, a eoBcer>1 HeAaBHO -
B HOBO~ 3Kin~pll1MeHTe [5], .B~nonHeHHOM TeM111:>t<e aBiopaMIII. 

'CornaeH0°061.1.1enp111HstTOMY MHeH111to, pe3ynbTaT 3Kenep111MeHTOB Ta
Koro .• T~na· AOn>KeH 6b1Tb OTPll1L\aTenbHblM. 06bl'-tHO e'-tll1TaeTest, · '-tTO 
npll1'-tll1HO~ B03Hll1KHOBeHll1SI 3neKTpll1'-teeKoro nonst enyH<ll1T nostBneHll1e 
3neKTPll1'-teeKoro 3apstAa Y npOBOAH111Ka. noeKonbKY np111 B036YH<AeHll1111 
TOKa '-tll1eno 3neKTPOHOB He MeHsteTeSI 111 no-npe>t<HeMy paBHO '-tll1eny 
1110HOB, TO eyMMapHbl~ 3neKTPll1'-teeK111~ 3apstA TaKH<e He 1113MeHsteTest. 
no3TOMY, eornaeHO 061.1.1enp111HSITOMY MHeHIIIIO, 3neKTpll1'-teeKoe none, 
Ka3anoeb 6bl, He AOnH<HO B03Hll1KaTb 111 noene np111BeAeHll1SI B AB111H<e
Hll1e 3neKTpOHOB npoBOA111MOeTll1. 

~aHee np111 B~steHeH111111 noBeAeH111st nonsi nap~ 3neKTp111'-teeK111x 3apsi
AOB pa3HblX 3HaKOB, OA111H 1113 KOTOpblX AB111H<eTeSI [ 6] , M~ B npll1HL\111ne 
y>t<e Aan111 yTBepA111TenbHbl~ oTBeT Ha noeTaBneHHbl~ Bonpoe. nosiBne
H111e Bee HOB~X pa6oT'Ha 3TY TeMy [7-iOJ no6yA111no Hae npoBeeTll1 
eoOTBeTeTBY~111e Bbl'-tll1eneHll1SI Anst KOnbl\eBoro. npOBOAH111Ka [11]. 
nony'-teHHast cjlopMyna Anst 3neKTp111'-teeKoro noTeHL\11tana ~. eo3AaBae
Moro TaKll1M npoBOAH111KOM e TOKOM B nnoeKOeTll1 KOnbl\a, rAe 3cj)cjJeKT 
MaKell1ManeH, 111MeeT B111A 

(1) 

3Aeeb I - TOK, r - paA111ye KOnbl\a, PL - n111He~HaS1 nnoTHOeTb 
3neKTpOHOB npoBOAll1MOeTll1, R c - paeeTOSIHll1e OT L\eHTpa KOnbl\a AO 
TO'-tKIII Ha6ntoAeHll1SI, e - eKopoeTb eBeTa. np111 B~BOAe (1) nonara
noeb, '-tTO r << Re 111 ~ << 1. 

2. H111>t<e Mbl paeeMOTPll1M 061.1.1111~ eny'-ta~. Jlml 3neKTPll1'-teCKO ro no
TeHL\111ana nap~ 3apstAOB pa3H~X 3HaKOB, KOrAa 3neKTPOH AB111H<eTeSI 
B HanpasneHll1111 Ha6ntoAeHll1SI, 6yAeM 111MeTb 

e~ R sine sin$ 
\ : C (2) 

R(R - ~R c sine sin$) 

* B 3TOH CBH3H CM. TaK~e [4]. 
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3 
➔ -AeCb e - 3aPRA 3neKTPOHa, 13c - ero CKOPOCTb, $ - a3HMyTanbHblH 

yron, 

R = (R~ + r 2 - 2Rcr sine cos$) 1
/

2 - (3) 

paCCTORHHe OT nap~ 3apRAOB AO TOYKH H3MepeHHR noTeH4Hana. (B 
npefflHHX pacYeTaX e = n/2). ~To6~ nonyYHTb B~paffleHHR AnR noTeH-
4Hana,' C03AaBaeMoro 3neMeHTOM KOnb4a, B ¢opMyne (2) BMeCTO e 
HYfflHO nocTaBHTb AQ = QA$/2n, rAe Q = ne, an - YHcno 3neKTpo
HOB npOBOAHMOCT~. nnR 6HQJHnRpHoro KOnb4a 6yAeM_HMeTb COCeAH~~ 
3neMeHT, rAe 3neKTpOHbl ABHfflYTCR B npoTHBononofflHOM HanpasneHHH. 
npH 3TOM COOTBeTCTBYIOlll~~ noTeH4Han cocTaBHT 

M(-13) = -AQl3Re sine sin$ ( 4) 

R(R + 13Re sine sin$) 

8 pe3ynbTaTe C yYeTOM a3HMyTanbHO~ CHMMeTpHH paccMaTpHBaeMO~ 
3aAaYH AnR CYMMapHoro noTeH4Hana Ha~AeM 

<f>b(Re' e) 
n 213 2R~ sin 2e sin 2$ d$ 

= 2p rJ ----------
L O R(R 2 - 13 2R~ sin 2e sin 2$) 

(5) 

npH ycnos~H R = Re, 13 << 1 npefflH~~ pe3ynbTaT AnR noTeH4Hana 
KOnb4a 4> cneAyeT c OYeBHAHOCTblO. nocKOnbKY B paccMaTpHsaeMOM 
cnyYae 13 = 10-a, TO c BblCOKO~ CTeneHblO TOYHOCTH HHTerpan (5) 
MOffleT 6~Tb 3anHCaH B BHAe 

n 213 2R~ sin 2e sin 2$ d$ 
4>b=2o..rJ · . )3/2 

rL (R2 + r2 - 2R r sine COS$ 
e e 

0 

( 5 - ) 

nnR KaTyWKH ~3 N 6Hcj)HnRpHblX BHTKOB H npH ycnOBHH, YTO BbJ
COTa KaTyWKH h <<Re, s AaHHOM np~6nHffleHH~ Ha~AeM 

2nNI2r I2L sin 2e 
<f>e(oil) "' sin 2e = (6) 

PLC2Re 2pLC2 f\; 

3AeCb L - o6~aR AnHHa npoBOAHHKa. 
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TaKHM o6pa3oM, HanpHMep, npH e = n/4 senHYHHa noTeH4~ana. 
6yAeT B ABa pa3a MeHbWe MaKC~ManbHOro 3HaYeH~R. ~cnonb3YR AaH
H~e 3Kcnep~MeHTa [3], AnR Offl~AaeMoro (MaKc~ManbHoro) noTeH4~
ana 6yAeM HMeTb 

<f> = 110 _r_ mV. 
e Re 

( 6 ') 

3. CneAyeT nOAYepKHYTb' YTO noCKOnbKY o6CYfflAaeMbl~ 3(jxpeKT 
nponop4HoHaneH 13 2, a 13 = 10-a, To Tpe6osaHHe paBeHCTBa Y~cn~ 
nonoffl11JTenbHblX ( n i) H 0TpH4aTenbHblX ( n el 3apRAOB AOnfflHO co6rno
AaTbCR OYeHb ffleCTKO. ~HblMH cnoBaM~' BenHYHHa p = ( ni - n e) /n i 
AOnfflHa 6b1Tb pas Ha Hyrno C BblCOKO~ TOYHOCTblO. B cnyyae p '#- 0 
6yAeM HMeTb 

4>' = <f> (1 - 2p) 
f3 2 ' 

(7) 

1 
OTKyAa cneAyeT' "ITO npH p = 2 13 2 3¢q)eKT npaKTHYeCKH ~cYe3aeT' 
a npH 6onbWHX 3HaYeHHRX p MeHReT 3HaK. 803MO~HO, HMeHHO yKa3aH
HaR np~Y~Ha o6ycnosnHsaeT ~3MeHeH~e senHYHHbl noTeH4~ana OT ce;
aHca K ceaHcy ~. B YaCTHOCTH, H3MeHeHHe ero 3HaKa B nocneAHeM 
3KCnepHMeHTe [5]. 
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