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runoTeaa rny6oK6fi aHanoruu paaHhlX MenneHHhlX npoueccoB pacnana-ene-
1/ - 2/ 

MeHTapHbIX _"IaCTIIU KaK JienTOHHbIX ' TaK II _HenenTOHHbIX - Hawna HenaBHO 

6n ecTmuy10 cpopMynupoBKY B TeopHH. yHHBepcanbHoro /BeKTOpHoro H aKc11 anbH_o-
- 3/ 

aeKTOpHoro/ BaaHMoneficTBHH CynapwaHa - MapwaKa II ¢afiHMaHa - renn-
4/ 

M aHHa • CornacHO BTOfi TeopHH, npouecc pacceHHIIR HefiTpIIHO eneKTpOHaMII 

onHcbrBaeTcs:i aaaHMoneficTBHeM nepaoro nops:inKa no KOHcTaHTe cna6oro·aaauMo-
4 5/ 

nettcTBHH ' • 8KcnepuMeHTanbHOe o6Hapy:>i-CeHHe TaKor,o npouecca 6bIJIO 6br 

O"IeHb :>i-CenaTeJibHbIM, OnHaKo, nocTaHOBKa onbITOB no npHMOMY Ha6n10neH11!0 

pacceHHIIH aneKTpOHaMH aHTHHetiTpIIHO Il3 peaKTOpa /T.e. no o6Hapy:>i-CeHHIO IIOHH­

aauuu, o6yCJIOBJieHHOH aHTHHetiTpirno, He CBH3aHHOfi C o6paTHbIMII s:inepHbIMII 

/3 -npoueccaMHI XOTH II He IICKJI!O"IeHa, HO B HaCTOH1Uee Bper.rn Ka:>i-CeTCH O"IeHb 

aaTpyu·HuTeJibHOtt. 

Uenb HaCTOH1Uett aaMeTKII - o6paTIITb BHHMaHHe Ha To, tJTO cymecTBOBaHHe 

B3aHMoneil:cTBHH V - e, nepBoro nops:inxa Morno 6hr npnBonnTb K MaKpocxonu-

tJecKHM acpcpexTaM. Ma Taxoro aaanMoneiicTBHSJ cnenyeT, tJTo noGw.rpoH-anexTpoH­

_HaH aHHHrIIJI~UIIH M0:>i-CeT rrpOIICXOUIITb c_HcnycKaHHeM HefiTpHHo-aHTHHefiTpHHHOfi 

x/. n ,l-, n apbI • - 0BT0MY B eneKTpOMarHHTHbIX npoueccax BMeCTO ncnycKaHHH 't'OTOHa craao-

BHTCH B03MO:>i-CHblM HCnycKaHHe napbI )) )) /qepea BHpTyaJibHYIO napy e+ e- /, 8Ta 

o6mas:i cpyHnaMeHTaJibHaH CBH3b M_e:>i-Cny aneKTpOMarHHTHbIMII HBJieHHHMH H nen­

T0HHhlMH npoueccaMH npHMO BhlTeKaeT Il3 YHHBepcaJibHOro B3aHMoneticTBHH cl)ep~ 

MIi. 

~ npaana, ncnycxami:e napbr IJ )) KpafiHe MaJIOBepoHTHO no OT HOW eHH IO K 

ucnycKaHH!O cpoTOHa, onHaKO orpOMHaH npOHHKa101UaH cnoco6HOCTb H~fiTpHHO 

aacTaBnHeT nyMaTb O B03MO:>i-CHOCTII acpcpeKTOB, CBH3aHHbIX C HefiTpHHo-eneKTpOHHbIM 

B38HMoneticTBHeM B 60JibWHX Tenax, HaXOUHlUHXCH npH BbICOKOtt -TeMnepaType T. 

PacCMOTpHM npouecc TOpM03Horo H3Jiy"IeHHH aneKTpOHa C ncnycKaHHeM cpOTOHa 

HJIH napbI I) JI B coynapeHHH aneKTpoHa c s:inpoM A aaps:ina Z 
t+-A~ e.+A+ 0 /cpoTOHHOe TOpM03HOe uany"IeHHe/ 

/nenTOHHOe TOpM03HOe HaJiytJeHue/ e +A~ e +A +JJtJJ 

xi ,,:..., 
B tJaCTHOCTH 1 aHHHrHJIHUHH opTonoaHTpOHHH c ncnycKaHneM naphl VY 
npHMepHO a 1015 paa MeHee aepoHTHa, tJeM·ero aHHHrHJIHUHH Ha.TpH 
r - KBaHTa. Ma-aa npOUOJibHOCTH HefiTpHHO napanoaHTpOHHfi He MO­
:>i-CeT 8HHHrHnHpOB8Tb C ucnycxasueM HefiTpHHO H aHTHHeHTpHHO. 
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O603Ha'lHM 'lepe3 d,,' OTHOIUeHHe BepOSITHOCTeA W'r H ~; Toro, 'ITO npH 

OTKnoaeaHH sneKTpoaa c saeprHefi E sapOM HcnycKaIOTCSJ COOTBeTCTBeHHO cpOTOH -HnH napa y )J • Coo6pa:>KeHHSI pa3MepHOCTH HaBO.QSIT Ha MbICnb, 'ITO: 

oZ = IN¥ N (i Z/Jrvc)
2 

e;;J;,.,c , 
Wvv rJ (e}·Zj~, )2- Gi (E/~c.L) 4 ' 

,_ 
r '\i¾.C. 

rae v= ~ .p 
- 4-J 3 j ~ l,'f X /0 °'f CMt\. 

6e3p83MepHaSI KOHCT8HT8 cna6oro B38HMOAeil:CTBHSI, 

- KOHcTaHTa q:>epMH H 1'V\.- - Macca sneKTpoaa. 

Hcao, 'ITO o{ - orpOMH8SI BenH'IHHa npH nro6hlX TeMnepaTypax, KOTOpbie 

BCTpe'laIOTCSI B acTpocpH3H.Ke. OaHaKo, H3-3a pa3HHUbI npoHHKaIOmeil: cnoco6HOCTH 

cpOTOHOB H eeil:TpHHO H3ny'leHHe aaHHOA SHeprHH / CKa:>K eM, f<, T / B BHll e cpoTo­

iiOB 3Be3aaMH B npocTpaHCTBO npoHCXO.QHT B KOHe'IHOM C'leTe, 6naroaapSI orpoM· 

HOMY 'IHcny aKTOB q)OTOHHoro TOpM03HOro H3ny'leHHSI, · HecpaBHHMO npeBbII.UaIOme-

MY qlicno I .-v 1 /._ aKT0B nenTOHHoro TOpM03Horo H3nyqeHHH, npH K0TOpbIX 1rnny-

11aeTcH a BHae uetiTpHHo Ta :>Ke sHeprHH KT. nosToMy aa HeKoTopoil: cTa.QHH 

SBOnI0UFIH 3883.Q MO:>KeT OK838TbCSI, 'ITO sueprHH 1 1rnny'l8HHbI8 B rrpocTp8HCTB0 

B BH.Qe Heil:TpHHO H cpOTOHOB, cTaHOB"SlTCSI cpaBHHMbIMH, H8CMOTpSI Ha ManoCTb 

OTHOWeHHSI Wvv/W'r B Ka:>K.UOM sneMeHTapHOM aKTe. O6pamaeT Ha ce6s 

BHHMSHHe CBSJ3aHHaSI C pa3MepHOCTbIO KOHCTaHTbI cl)epMH pe3KaSI 3aBHCHMOCTb OT 

TeMnepaTyphl aepoHTHOCTH npouecca nenTOHHOro TOpM03HOro H3nyqeHHH. KpoMe 

Toro, c yaenH'leHHe~ Z anHHa cao6oaHor_o npo6era" q:>OTOHCE yMeHbwaeTcH, 

'ITO npHBO.QHT K yaenH'leHHIO aeca HeATpHHHOI'O npouecca_B SHepreTH'l8CKOM 6a­

naace. 

Bee STO HaBO,UHT Ha MbICnb, 'ITO npouecc MO:>KeT CTaHOBHTbCSI Ba:>KHbIM 

B CTa.UHH 9BOnrouHH 3883.Q, KOraa HX TeMnepaTypa H cpeaHHil: z 3H8'1HTenbHO 

npeBbiwaeT COOTB8TCTBYIOlllH8 BeJIH'IHHbI ,UJISI COJIHUa. HeTpyaHo BH.Q8Tb, 'ITO 

M8X8HH3M nenTOH
0

HOrO TOpM03HOro H3JIY'l8HHSI npaKTH'l8CKH He HrpaeT ponH B 

s HenreTn11ecKoM 6anaHc e conHua /KT "-' .J K sa, Z,.., 1 /. 

M exaHH3M HcnycKaHHSI ·Heil:TpHHO 3B83.Q8MH, npe.nno:>KeHHbIH BbIWe, CB5138,H 

C Heil:TpHHO~..aneKTpOHHbIM B38HMO.QettcTBHeM H cpyHaaMeHTSJibHO OTJIH'laeTCSI OT 
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"YpKa-np_ouecca "' npe.uno~eHH0I'0 raMOBbIM II WefiH6eproM
61, CBSI3aHHOI'O C 

SI.uepHbIMII /npSIMbIMII II o6paTHbIMIII p - npoueccaMII. JJenTOHH0e T0pM03H07 •. 

IIanyttem1e aneKTpoHa - npouecc 6ecn_oporoBbrfi, a "YpKa-npouecc" - acpcpeKT 

c onpe.ueneHHbIM noporoM. 

B nocne.uHee BpeMSI r .M. raH·.uenbM8HOM II B.C. TTllH89BbIM /7 / 6brnll 

K0nlltt9CTB9HH0 uccne.uoB8HbI CBH3aHHbI9 C onucaHHbIM Bbrwe M9X8Hll3M0M nen­

T0HH0I'0 .T0pM03H0I'0 uanytteHHH aneKTp0H8 scpcpeKTbI B acTpOcpII3HKe. vJ Mll no­

Ka3aHo, ttTo B o6nacTn TeMnepaTypbr J<.T;, 30 Ksa npu .uaaneHHll ) /O'f- o/1-/~ 
SHeprtrn, yHeceHH8H HefiTpllHO ll3 .3B93.ll / z I'-- 2.0 I' npeBbimaeT SHepruro, yHe-

' C 9HHYIO qJOTOHaMll • 

B aaKn rotteHIIe M'l'e ott eHb npIISITHo no6naro.u apIITb .H.B. 3 enb.U0BIItta, 

n.A. <PpaHKa-KaMeHeUKOI'O II II.B.OKyHSI 38 KpIITII'I9CKIIe 38Mettamrn II IIHTepec 

K pa6oTe, .a TaK:>K e r ,M ,raH.uenbMBHa II B~C. TT IIH89B8 1 nro6e3HO IIHcpOpMIIpOBaa­

WIIX M9HSI 0 peaynbTaTax IIX pa60TbI. 

Pa6oTa nocTynIIna B IIa.uaTenbcKnfi oT.uen 

21 MapTa 1959 ro.ua. 
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