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K BONNPOCY O IrPYINNKHPOBAHKH
SAEKTPOHOB B CHHXPOTPOHE

]

A C. UYMAKOB

Boupoc o rpyunHpoBaHHH 3JEKTPOHOB B CHHXPOTPOHE 3 H3BECTHOM
CMBICTE @HYJIOTHUEH TOMY, KOTOPBIfI BCTPEYAeTCH B TEOPHH 3JIEKTPOHHBIX
npudopos CBY., O6muM a5 9THX JABYX THIIOB 3JEKTPOHHLIX IIPHOOPOB
SIBASIETCS HPOIECC CO3/aHUA KOJIEOAHUH 3HEPrH# 3JeKTPOHOB U KaK CAeACT-
BHE 3TOro-—H3MeileHHe (YHKIHH paclnpeje/eHHs 3/1EKTPOHOB MO (asam
B. u. Hanpsoketud. [pynnupoBaHHe 3JeKTPOHOB B CHHXPOTPOHE TECHO CBsi-
3AHO € PAAMAABLHO-(DA30BBIMH U 0eTaTPOHHBIMU  Kogebauusmy, Ojuarko
1efiCTBHe VKA3aHHBIX BUAOB KOJIeOAHHH HA (QYHKIHIO pACHpeNeseHHs He
0:HHAKOBO. beTaTpoHHLIC KOJeOAHHA He CBA3AHH C H3MEHCHUEeM 3HepPTHH
YACTHL ¥ M3MeHeHHe (pa3nl, BHISBAHHOE UMH, B OOBIUHBIX YCKOPUTEANX
oueHb Masao. [losToMy UpH HCC/IELOBAHUH I'DYINUPOB3HHA MONHO OrpaHu-
YHTHCA PACCMOTPEHKEM TOJALKO PajiHanbHO-(a30BHX KOAcHAHHI.

JlAsi aHaax3a mpouecca rpymnrnHpOBaHHS 3JEKTPOHOB B CHUXPOTpPOHE
11€/16co006Pa3H0  HCIOJAB30BATL METOXH, pPA3BHTHE B TEOPHH KJIHCTPOHA
JABB u 1. 1. B wactHocTH, s pelueHHs NOCTaBJIEHHOW 3afauH HeoO6Xo-
JMMO pPEIIUTH YPABHeHUS ABHXKEHHS 3JEKTPOHOB M, BOCHOJIB30BABIIHCH
3aKOHOM COXD4HEHHH 3apsid, IO HU3BECTHOMY HAYANbHOMY PACNpeneseHHio
HafTH (PYHKIAIO pacnpeneeHus 3JEKTPOHOB B JIOOOH MOMEHT BpPEMEHH.
B nacrosimel paboTe 3TOT BOUPOC PACCMATPHBACTCSI B KUHEMATHUECKOM
GPHOJIHAKEHUH, T. €. npeHebperaercs AelCTBUEM OTTAJAKHBAIOINX CHJI ME -
2y 3JAeKTPOHAMMU.

B paGore [1] moayuena ¢opmyaa jas ¢asmt ai000ro 3VeKTpPoHa B
JA1060/ MOMEHT BPEMEHH, BBHIDAKEHHAs dUepe3 MJIHNTHYEeCKUE (YHKIHI
dkobu. OaHako nJis1 HAMIUX IHeJdelt yjaobnee Bepa3uth ¢asy 3JEKTPOHi
yepes uHNTHYECKHE Pyurkinud Befiepmtpacca. [l s3Ttoro Heo6Xxonumo B
BrIpakeHun g hasoBok ckopoctu |2]
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B 5THX BBHIDAKEHHAX €1, €,, €;-—KODHH ypaBHenud 4 5 —g,i—g;, pacnono-
AMenHble B nopsake y6wmBanua. Ha puc. 1 n3o0pamenn rpa(jmhu 3aBHCH -
MoCTH  (Da3bl 3MeKTPOHa OT BXOAHOA (ha3bli B pa3uHe MOMEHTL! Bpeme-
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Cuutasd BXOHHOH TOK NOCTOSIHHBIM [,., Hd OCHOBAHHH [NPHHIHIA CG-
XpaHeHHs 3apAda MOXKHO 3alMCaTh, UTO B MHTepRaJe (a3 Az 31eKTpOKL
HepeHocsT 3apsj
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rA€ CYMMHDOBAHHE NPOH3BOAMICH TO BCeM HHTEpBadaM (a3, COOTBETCT-
BYIOIUHM OJHOH M TOH Xe (PUKCHPOBAHHOH (pase a. Tax xak oWl 3aps:

iAa, TO LA MTHOBEHHOTO 3HAUEHHA TOKA ¢ B .IOGOI MOMEHT BPEMEHII MO K~
HO 33TNHCAaTb BHIpaxende [4]
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Puc. 1. 3aBucuMocTs  (aswl  SICKTPOHA OT BNONOH ask B pazanu-
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Y pasiienue (3) TOBOPHT O TOM, UTO B J060fi MOMEHT BPeMeHH ¢ TOK .
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N POH3BOAHBIX , COOTBETCTBYIOWIMX 3aJ@HHOMY 3HA4YeHHIo 2. [Ipous-
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BOTHBIE —(—iﬂmomuo cupeaeutb rpaguyecku ¢ NOMOLIBIO pHC. 1.
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Ilpennoaoxum, uTo 31€KTPOHBI HHKEKTHDYIOTCA B CHHXPOTPOH OJlI-
HOYRBIM IIDAMOYTO/bHBIM HMMYJAbCOM MJIHTEAbHOCTBIO, COOTBETCTBYIHUCH
o6aacTu 3axpaTta B vckoperhe. Toraa ¢ momomnio ypasuenus (3), cym-
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, COOTBETCTBYOILUE 2a4daHHOMY %, MOXKHOC Dac-

CUNTATH 34BHCHMOCTH MTHOBEHHLIX 3HAYECHHII TOKA OT Basel B. Y. Haups-
KEHUA B PA3IMYHBIC MOMenThl Bpemenn. Takue rpadukn 174 pHmIeyka-
3a8HHOTO CIyuas NPUBENeHb Ha pHc. 2,
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Alan3nupya NOJYYCHHHE PEe3yabTaThl, CAEAYET OTMETHTh, 4TO BCAEH-
crBHe deadHelHocTH nepuosa ¢asesnix xogaebanuf, KapTHha pacnpepene-
HUl 9J1EKTPOHOB 1O (hasaM B. 4. HANPAKEHHF fABAAETCHA HECTAIHOHADHOM.
SeCcKoHEeUYHHE JIMKH  HA8  HMIYJALCAX TOKa COOTBeTCTBYOT hasam, rie
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Pasencrtso -~ () 03HauaeT, 4TO IJCKTPOHBLI, BLIJICTEBIUHE B HH-
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Puc. 2. ®opma 1oKa B PasrHdlibie MOMEHTLL BPEMEIH.

[{OSTOMY H TIOJYUYaloTCsi GeCKOHEYHO OOAbIIHe MI'HOBEHHHE 3HAYEHHHd TO-
KA, MEePeHOCANero 3apas KOHeuHOH BeauunHbl. Haanmune GecKOHEUHBIX
I'HKOB Ha HMIYJABCAaX TOKA OOBACHSAETCA TeM, YTO MBI HE YYHTHIBAIH CHJ
OTTAJKHBAHUSI MexX Y 3jnekTpoHamu. Ha camom jnene, BCJIEACTBHE KYJO-
HOBCKOFO B3aMMOAeHCTBHA, NJOTHOCTb 3apsiia Be3je COXpaHseT KOHEYHOe
sHauenune. OJHAKO OeCKOHeYHHEe TIHKH TOKa HAYHHAIOT MIPaTh BAXHYIO
DOJIL [PH PACCMOTPEHHH BHCIIHX TApMOHMYECKHX. Bkaan Xe 9THX NHKOB
3 OCHOBHYIO TapMOHHKY TOKd, KOTOpPas NPeACTaBJAAeT HAHOOALHIMH HHTe-
pec, ABJAAETCS He3HauuTeAbHbM. [losToMy B BOnpocax oOnpele/ienRus oc-
HOBHOW TapMOHHKHM TOK@ MOXeET ObThb HCHOJML30BAHA KHHEMATHYECKAs Teo-
DHS IPYIMHPOBAHHS 3JIEKTPOHOB.
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