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B OAHOM H3 HeAaBHHX BhmycKoB "Physics Letters A" ony6JittKOBaHhl cpaay 

IlSITh CTaTeH, IlOCBSI~eHHhIX H3BeCTHOH npo6JieMe O 33Pl1Ae npoBOAHHKa C TOKOM 

(CM., HanpHMep, [l) H CChlJIKH TaM). no cy~ecTBy, 3Ta npo6JieMa CBO~HTC51 K 

Bonpocy O TOM, B03HHKaeT JIH,3JieKTPH1IeCKOe IlOJie OKOJIO 3JieKTPH1IeCKH HeiiT

paJihHOro npoBOAHHKa IlOCJie B036yX<AeHHSI B HeM TOKa (6e3 BHenrnero IIOABOAa 

3JieKTpOHOB), 

Pattee nptt BhISICHeHHH IlOBeAeHHSI Il0JI51 naphl 3JieKTPH1IeCKHX 33PlIAOB pa3-

HhlX 3H3KOB, OAHH H3 KOTOphlX ABH)KeTC51 [2,3 ), Mhl y)Ke cpaKTH'IeCKH AaJIH yT

BepAHTeJihHhlH OTBeT Ha IlOCTaWieHHhIH BOnpoc. TIOSIBJiemie Bee HOBhIX pa6oT 

Ha 3TY TeMy 33CT3BJISieT ~ac BepHyThCSI K A3HHOH npo6JieMe. 

PaccMoTpHM KOJih~eBott 3JieKTptt11ecKH HeHTpaJihHhltt npoBOAHHK paAnyca 

r. TiycTh AaJiee aa c11eT npttBeAeHHSI B ABH)Kemie aJieKTpoHOB npoBOAHMOCTH B 

npoBOAHHKe B03,6y)KA3eTCSI TOK. TiocKOJihKY npH 3TOM 'IHCJIO 3JieK~poHOB He Me

HSieTCSI H no-npextteMy paBHO 11HCJIY noJIO)KHTeJihHhlX HOHOB, To. cyMMapublii 

3JieKTpH1IeCKHH 33P51A TaK)Ke He H3MeHSieTC51. O11eBHAHO, 'ITO B MaKpoCKOUH'Ie

CKOM npoBO,AHHKe Mhl ~MeeM O'IeHh 6oJihWOe 'IHCJIO 3JieKTpoHOB H HOHOB, H, TaK· 

CK333Thj 33A3HHOMY HOHY B AaHHhIH MOMeHT BCerAa MO)KHO HaiiTH. "6JIH3KHH;, 

3JieKTpoH. 8 caMOM AeJie, paCCTOSIHHe MeX<Ay COCeAHHMH 11aCTH~aMH onpeAeJrn

eTC51 MHKpocKontt11ecKoii BeJIH'IHHoii, TOrAa KaK paccT051HHe RAO To11KH tta6mo

AeHHSI B A3HHOH 33A31Ie SIBJISieTCSI cyry6o MaKpoCKOUH'IeCKOH BeJIH'IHHOH. Tio3-

TOMY C BhICOKOH TO'IHOCThJO UOTeH~HaJI K3X<AOH naphl 33PlIAOB pa3HhlX 3H3KOB 

6yAeT 33AaBaThCSI BeJIH'IHHOH [2 ): . 

eµR 
cp = R(R -PR) 0 

(1) 

3AeCh <: - 33PlIA 3JieKTpoHa, pc - ero CKOpoCTh. 

Bhl'IHCJIHM Teneph cyMMapHhlH UOTeHI~HaJI Il0JI51, C03A3BaeMoro paccMaTpH

BaeMhIM npoBOAHHKOM Ha paCCT0SIHHH' RC OT ~eHTpa KOJih~a B ero WIOCKOCTH, 

rAe 3cpcpeKT 6yAeT MaKCHMaJihHhlM • .D:JISI BeJIH'IHHhl R (paCCT051HHe OT 33A3HHOro 

3JieMeHT3 KOJih~a AO TO'IKH Ha6JIJOAeHHSI) HaiiAeM 

(2) 

3AeCh a - yroJI, DOA KOTOphIM "BHAett"yKa3aHHhlH 3JieMeHT; sinamax = r/ RC. 

Tipn 3TOM cos(°if.P) = a~ina, a == R Ir . .D:Jig rtOTeH~HaJia, C03AaBaeMoro 3Jie-
c ' 



• 
MeHTOM KOJihU.a, Kor.na 3JieKTpoHb1 J:IBH)KYTC51 B HanpaBJieHJIH Ha6mo.neHH51, Ha 
OCHOBaHHH (1) HMeeM dQBasina 

6 . )" dcl> _ = R(l - {3asma (3) 

.ll,JISI CHMMeTpH'IHOro 3JieMeHTa, Kor.na 3JieKTpoHb1 J:IBH)KYTC51 B npOTHBODOJIO)K-
HOM HanpaBJieHHH, 

dcl>6 = _ dQBasina 
+ R(l + /Jasina) · 

TaKHM o6pa30M, cyMMapHoe .neiiCTBHe J:IBYX 3JieMeHTOB COCTaBHT 

2dQ82a2sin2a .. 
dcl>6 = .. 

R(l - {32
a

2sin2a) 

(4) 

(5) 

C ytieToM Toro, 'ITO dQ = Qds/2:n:r, r.ne Q = en, n - tIHCJIO nap, a sneMeHT 
.QJIHHhl . ds = rdrp(a),- .QJIH noTeHU.HaJia cI>6 6y.neM HMeTh 

cl>6 = _Q f 2./32a
2
sin

2
adrp ::::. Q8

2 
• 

2n R(l - {J2a2sin2a) 4Rc 
(6) 

IlpH BhltIHCJieHHH HHTerpana Mhl TaK)Ke ytIJIH, 'ITO nocKOJihKY f3 < < 1 H 
f < <R, roe xopoweiiTO'IHOCTbIOSina;,;,, a, a B 3HaMeHaTeneR ::::< RC, H BTOpbIM 

tIJieHOM B CKOOKax MO)KHO npeHe6pe'Ih. IlonytieHHa51 BeJIH'IHHa (6) COOTBeTCT-:-. 
ByeT6JIH)KHeii tiaCTH KOJihU.a • .ll,JI51.QaJihHeii tiaCTH B q>opMyne (2) MeH51eTC51 nep
BbIH 3HaK, HO B paMKax paccMaTpHBaeMoro npu6JIU)KeHH51 3TO He U3MeH51eT Be
JIH'IUHY cOOTBeTCTBy10iu.ero noTeHU.HaJia. IlosToMy cyMMapHaH BeJIHtIHHa 6y.neT 
nonpocTy paBHa YJ:IBOeHHOMY 3HatieHUIO cI>6 . 

Q8
2 2 -1 . . . 

cI>::::.-=tia m 
2R 2 ' · .. 

· c pAc 

r.ne / - TOK, p - DJIOTHOCTb 3JieKTpoHOB, A - cetieHHe npOBOJ:IHHKa. 
TaKHM o6pa30M, 3JieKTputieCKUH IlOTeHu.nan, B03HHKaIOW:HH BOKpyr tteiiT

paJibHOro npoBOJ:IHHKa, nponopu.HOHaJieH KBa.npaTy B036y)K.neuuoro B HeM TOKa, 
'ITO, KaK Ka)KeTC51, H Ha6n10.naeTC51 B onhiTe CO CBepxnpoBOJ:151W:eii KaTyllIKOH [} ]. 
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IIET JU1 OPOEEJIOB B BAIDEA EHEJU10TEKE? 

Bhl MOJKeTe noDY411Tb no no4Te nepeqttcneHHhle HHlKe KHHrH, ecn11 
oHH He 6wnH 3aKa3aHw pattee. 
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