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0 3ATYXAHNU IINIABMEHHBIX KOJIEBAHUN B MATHUTHOM IIOJIE

P. E. Masumos, A. M. P pudman
(Hosocubupck)

Teopus miIasMeHHHX KoaebaHMIA yKaspBaeT HA CHENUPUIECKYI0 POIb Pe30HAHCHBIX
gacrun (TaKUX, s KOTOPHIX BHIIONHAETCA YCIOBHE @y — KV = nogy; n — 0,1, 2, ..;
©;, K — gacTora ¥ BOIHOBOH BeKTOp KojebaHMiT; V— CKOPOCTh JACTUIEI; Wg = eH / me),

KOTOpHIe, 00MEHNBAsACH 9HEPrueil ¢ BOMHAMH, YCUINBAIOT WK 0CIa0aaioT ux. Bamuas poab
TAKUX YaCTHI[ B 3aTyXaHHUM IUIa3MeHHHIX BOIH BHIHA YK€ M3 TOTO, 9TO AeKPeMeHT 3aTyXa-
HIA BOJH Y B pa3pe’KeHHOH IIa3Me IPOIOPI[NOHAJIEH IIPON3BONHOM (YHKIINA pacIpe/ e eHus
Pe30HaHCHEIX 9acTHI (CM., Hampumep, [1]).

CoriacHO THHEHHON TeOpHH, CO3JAHHOE B MiIa3Me GECKOHEYHO Majioe BO3MyIIeHHE HO-
CTelleHHO 3aTyXaeT, W CHCTeMa BO3Bpamaercsi K TePMOAWHAMHIECKOMY DaBHOBECHOMY CO-
CTOAHMIO 3a Bpems mopspgka 1 / v. KBasuwiumneiimas teopus [!] ykassiBaeT Ha CYIEeCTBO-
BaHNe BHIIEJIEHHEIX COCTOSHMI, K KOTODHIM OPUXOAUT HEYCTOHYMBAsA IIasMa B Pe3ylabTaTe
PAa3BUTHA B Heil BOSMYINEHU. DTH COCTOSIHUA XapaKTepHbl TeM. 49TO B HUX (QYHKIHUA pac-
opefieneHusi f B HEKOTOPHIX 001acTAX (as30oBOro HpOCTPAHCTBA OKA3hIBAETCA HOCTOSHHOM (HA
dyEKIUEN f mosBIsercA «wiaTo»). IlociaeaHEee COOTBETCTBYET, COMIACHO CKA3aHHOMY BEINIE,
HOpeKpalleHNI0 3aTyXaHuA Komebamuid. Takoi caydail MOsKHO HaOmM0aTh B 6€CCTOTKHOBH-
TeJIbHOI IIasMe B OTCYTCTBHE MArHUTHOrO moisi. CTOIKHOBEHNUA MEKAY 9aCTUIAMU ILTa3MEL
BelyT K PaspymeHHUIO (LIATO». Y9YeT CTONKHOBEHHUI mpubimKaeT QyHKINIO pacnpeeleHns
K MaKCBEJJIOBCKOH, yCTaHABIHBAETCA CTAI[OHAPHOE MOIJIOIeHHe KoJeGaHuiA.

B macrosireit pabore mcciefyercs BIUAHME CIa00ro MarHUTHOrO HOIA HA YCIOBHUA
3aTyXaHNUA DIE€KTPOHHEIX JEHIMIODOBCKHMX KomebaHuil. OKassBaercs, 9T0 MarHATHOE IIO0Ie
OPeNATCTBYeT YCTAHOBIEHUIO (IJJATO» HA (YHKIMH pacIpefesieHHsi, TaK 9TO CTAI[MOHAPHOE
OOIJIOMeHNe MOKEeT YCTAHOBUTHCA M B OTCYTCTBHE CTOJKHOBEHHH.

Taxum o6pasoM, AeficTBME MATHUTHOrO HOJsl B HEKOTOPOM CMEICIE QHAJIOTUIHO yIeTy
cronxHOBeHNA. Ecnu B mociefHeM ciydae JeKpeMeHT 3aTyXaHHUA 3aBHCUT OT YACTOTHI CTONK-
HOBeHHUH, TO B JAHHOM CJIyd9ae OH OIpefiesIeTCs 1aPMOPOBCKOM JaCTOTOH 9IIeKTPOHOB

IIpeamonokuM, 970 B MOMEHT BpeMeHN ¢ — ( B mIa3Me Bo30yKIeH OfHOMEPHHIHA CIEKTD
9JIEKTPOHHHIX JEHTMIODOBCKHUX KosneGammii. HomeGamua cosmamsl B uHTepBate (ko, ko +
~+ Alko) mpocTpaHCTBA BOTHOBHX BeKTOPOB, mpmaeM Aky << ko. BymeM cuurath, 9T0 LIHHA
BOJIHEI MHOI'O MEHBINE JaPMOPOBCKOTO Pajuyca 3JIeKTPOHOB B PEe30HAHCHON 00iacTu

1/ k<€ wo/ kog, ko < k < ko + Ako O

3nech @y — IapMOPOBCKas 9acTOTa 3IeKTPOHOB, Wy — INIa3MeHHAsA JacTOTa.

3amady 0 3aTyxaHHH Koje0aHUHE PAacCMOTPUM B KBaswiIMHeHHOM mpubamxennu. Ecan
HampaBjieHMe BOJHOBEIX BeKTOPOB (k || Ox) mepOeHAUKYJIAPHO HAIpaBIeHWI0 MAarHUTHOLO
nonsa (H || Oz), To KBazmwInHeliHOe ypaBHeHHe A yCPefHEHHOH QYHKIMU paclpefeleHus
Oymer mMerh HamGomee IPOCTOH BHI
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3mecs E2ky — cHeKTpalbHAas IUNIOTHOCTb SHEPrHM KojeOaHWl, e — 3apsf 3JIeKTPOHA,
m — Macca 3JIeKTPOHA, v; — i-s1 KOMIOHEHTa CKOPOCTHU 3JIEeKTPOHA.
B panpHeiimeM OrpaHMYUMCS CIydaeM [JOCTAaTOYHO Y3KOro maKeTa KomebaHmil !
AUUO < 1 . moAko (3)
- -l nvy =
v,2 ’ ko (ko + Ako)
u 6yJeM cuuTaTh, 9TO XapaKTepHOe BpeMsa Audysuii MHOTO MeHbINe BpeMeHH I POXOIeHAA

9JIGKTPOHOM Pe30HAHCHOH 06JIacTH B TOH YacTH OPOCTPAHCTBA CKOPOCTEH, I'le IPOUCXOTHUT

MAaKCHMAJbHOE IOIJIOINeHUe Koneﬁafmﬁ
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a= T< 1 (4)
B mepaBencTse (4) MoHO monoxkuth D ~ D (0), TaK KaK WHTEpeC MPeICTABAAIOT TOMb-

Ko KomeGaHHUs, aMIUIUTYZA KOTOPHX 33 BPeMs MOPANKA M Vvol Av, usmMensercs He3Ha-
YATENHHO,

1 PasyMeer ¢, B 00J1aCTM IIPHMEHMMOCTH KBa3IJIMHEHHO Teopun.
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IIpz BumonEeENU ycnoBuit (3), (4), Kak Oy/fer mOKasaHO HIDKe, B Pe30HAHCHOH 06IacTH
CUJIBHO MCKAaKaeTCs JIUINIb OPOM3BOAHAL IO v, OT QYHKIMHM paclupefesneHHs, N3MeHeHHOM
camoli QyHKIUE pachpeflelieHHs MOKHO IpeHeGpedb. CirefloBaTembHO, 3a BpeMs IPOXOK-
JleHHUsI 9IEKTPOHOM Da30HAHCHOH 06jacTy B Hell yCTaHABIMBAeTCs KBAa3HCTANHMOHAPHOE CO-
crossude. Takum o6pasoM, 3a7ada CBOMHUTCA K PEIICHAIO CTANMOHADHOrO ypaBHEHUA
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€ TPAHUYHBIMHA YCJIOBHAMMI:
of
0, (vy>0)

= (DHUU [CPO _f In =17.]’ " vx=vn+Avo -

‘ — AHUy [Po— 1., =uo=Ava] (L’y <0

n /

3mech (o — HeBosMymieHHAA (GYHKIWA pacIpefiefleHAsS 3MeKTPOHOB IO CKOPOCTAM;
n — IUIOTHOCTh. PemeHune ypaBHeHHA (5) OyfieM HCKaTh B BHAe pPsfaj
O O )2
f=1lo+ Dy fl+<D0 fod... (6)
Ncnonpsya rpaHmuyHbie ycaoBus (5), B HpeHeOpekeHNHM WIeHAMH BTODPOTO MOpPSAAKA
MaJIOCTH HMeeM (7
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(AAmUTHBHAA HOCTOAHHAA ¢ (V) BRIIHCIAETCA M3 BTOPOTO npudnnxenusa, llpu aTom

OKa3bIBaeTCd, YTO [JiA NPUMEHHMOCTH TeOpPHN BO3MymeHHH Tpebyercs BMmecTo (4) Gomee
CUIIbHOE HEepaBeHCTBO, XOTA MJA TOro, 94To0n IMesa Mecto ¢opmyna (8), BIoliHe J0CTa-
TOYHO BHIIOJHEHWs HepaBeHCTB (3) u (4). B s3T0M MOMHO yOequThes, ecilm ypaBHEHUE
(2) momBeprayTs mpeoGpasoBaHHmIO Jlamiaca mo vy)_

OtMeTHM, 9TO HyiieBoe HpHOAMKeHNe JYHKINU pacupesie/IeHIA OTINIAETCA B Pe3OHAHC-
HOI 06/1aCTH OT CPe/JHero 3HA4eHNUS (Y HKIUH PACIPe/ie e HIA B OTCYTCTBHEe MArHUTHOT O IO A,
9T0 HeyAUBUTEIHHO, MO0 BHINEYHOMAHYTHE 3HAYeHNA BHIYNCICHH IIPH IOMOINA ORUHAKO-
BHIX IPeflelbHEX [ePexOofi0B (YyCTpeMiIeHNeM ¢ K GeCKOHeYHOCTH U Oy K HYJI), HO IpH 00-
PaTHO# HX IIOCIEJ0BATEIbHOCTH.

IIpeneGperass wieHaMn IOPAAKA vov™ 2, Avo, 3ammmmeM BEIpajkeHHe I IPOU3BOAHOM

OYHRIMM pacopefeieHds IO U, TaK:
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3Mech Yo — JeKpeMeHT 0O JuHeiiHOH Teopmm Ge3 yd4eTa MArHATHOrO oojxd, & —
IVIOTHOCTh 3Heprud KoieGaHmii, nkT — INIOTHOCTb KHHETUYECKOH SHEPrHM IIA3MEHL
B sakmouenme aBToph Gmaromapsr P. 3. Carpeepa, ofpaTuBmero MX BHUMAHNe HA

paccMaTprBaeMEIi BOIPOC.
Mocrynuaa 14 V 1966
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