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oném
BBELEHHE

zydeHne nopeleHEA LOJIYIPOBOMHAKOB B CRIHHOM 8JIeKTPUYECKOM
I MGrHUTHOM IOJIfX ABJIAETCA ONHMM M3 (yHIaMEeHTANbHHX nanpgsnenuﬁ
HEDaBHOBECHO¥ (M3MKM IOJYyIPOBOIHUKOB, B IoCJHenHEee BpeNA OCO0EeH=
HO OOJbHOE BHHMAHUME NPMBJEKANT COCTOAHMA, KOTNA HOMMMO 8JEKTDOH=
HOYl HOICHCTEMd OYueCTBEHHO HEPaBHOBECHOH HBJAETCHA X (OHOHHAasA
IOACHCTEMA. L CBASK C 3TUM U3MEHIOTCA KOJMYECTBEHHHE ¥ KAYECTBEH-
HHE saxonbvepnocwn [OBENEHUA NOJYHIPOBONHUKOB B CHJBHOM 3JEKTpH-
9ECKOM IoJie, BO3HUKAWT HEJMHEJHHE I'albBAHOMATHATHLHE H T€pMOMar-
HATHRE 2()eKTH, lIOABIANTCA HOBHE MEXAHM3MH BOSHUKHOBEHMR S- ¥

N- .00pa3HuX BAX ¥ CBABAHHHE C HUMU pasJiiyHHe HEeYyCTOMYMBOCTH, - = -

C Teoperudeckoil TOUKM 3DEHHMA HEPABHOBECHHE COCTOSHUA HHTE-
PECHH B CBfAA3H C TE€M, 4YTO B HUX [POABJANTCA CaMie TOHKHUE cnbﬁcraa
CHCTeMH. MCcuenoBaHue NOBeNEHMA HOCHTEJNell TOKa ¥ (POHOHOB B rpe-
lmeM 3JSKTPNYECKOM M NPOM3BOJEBHOM MATHUTHOM MOJAX IAET HOBHE Me—
TOIMYECKHAE BOSMOXHOCTH IJIA NOJyYEHWs MHPOpMALMM O HEKOTODHX OC-
HOBHHX XapakTepuCTHUKaX NOJYNPOBONHUKOBEX KDHUCTAJIOB, TaKMX KAk
CTPYKTYDA €r0 3SHeDpreTHYecKuxX 30H, MEXAHURM Meperaud SHELTEM of
HOCHTEeJe#l TOka pelueTke, XapaKTePUCTAKY DEKOMOMHALMOHHEX I[POLECCOB
H T.n,.

OPPEKTH, BH3BAHHHE BHEIHUMH ITOJIAMHE, MOTYT HallTH OOJbmOe s
NpaKTAYECKOE NpAMEHEeHUe, OCOGEHHO IJA npuOOpoOB, padoTamilimX B pe-
xmve OMIl, Kax msBecTHO, B OCHOBE Da&GOTH MHOTHEX TBEPIOTEJJbHHX
9JEKTPOHHEX NPHOOPOB: PEHEDPaATOpPOB, yCWIMTEJell, B YacTHOCTH, B 00
mactu CBY (Hampumep, TeReparop TaHHA M T.0.) JEXAT EMEHHO 0COCeH~
HOCTH, NPOABIMOMEECH IPM CATBHHX BHEMHEX BO3IEHCTBAAX o

HacTosamas paéaﬂaupraocurca K TEOPHMM I'aJbBAHOMATHUTHEX fB= .

'izsnﬁ, neperpeBHoﬁ'neycroﬁqﬁaocwn, CBABAHHOJ C HepaBHOBECHOCTHD
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BJEKTPOHOB ¥ (POHOHOB, & TaKke K BIMAHMAD NoJieBoff 3aBMCHMOCTHE
KOHIIEHTPAMM HepaBHOBECHHX HOCHTeJe#f Ha yCJIOBHA BOSHEKHOBEHHS
OINI.

OcHOoBHHE NPWOJIIXEHHSI, Ha KOTODHX OCHOBaHa NAaHHasA padora,
SaKJINYanTCA B CJELyDIEeM:

HsyvyaeTcs HepaBHOBeCHasa cuUCTeMma HocmTese#t Toxa omHOro THma,
Haxolamascqd B CTAIMOHADHHX ¥ OJNHODOJHHX CKPEmMEeHHHX 3JEeKTpHIec-
KOM ¥ MATHUTHOM MOJsX. PacyeTH BeNyTCA B NPUCMEEHHM BJIEKTPOHHOMR
TEeMIEepaTypH.

MITyJIbC 3JIEKTPOHA pacCeuBaeTCsa Ha Pa3JMYHHX HefexTax pemer-
KM - cTaTwWdeckmx (Impmmecy) ¥ IMHaMudecKmxX (axycTWdeckue (HOHOHH).

SHEPruA 8JIEKTPOHA NepelaeTCA HEPABHOBECHHM aKyCTHGECKAM (POHHOHAM.

[lpemmosaraeTcsa copaBeMBO# H30TPONHAS MOJSNE — 38KOH XHC-
OepCHE CYHTaETCA NapaCo/MYeCKuM. BepOATHOCTH paCCesHHA BJEKTPO-
Ha B3aBHCHT TOJBKO OT BEJMYMH MMIIYJLCOB M yIJa MexRNy HuMu. Hepap-
HOBECHHEe (QOHOHH pacnpelieJieHH [0 MMIYJbCaM W30TPONHO, & CTaTHYeC—
Kue JefeKTH HMEeDT XAOTWYECKOe pAaclpelelieHue.

BeyyqrHa 3JIEKTPUYECKOT'O NOJIA OTPAHMYEHA CBEDPXY YCJIOBHEM
KBa3MKJACCHYHOCTY ONUCaHKSA IBWRSHUA 3JIEKTPOHA, MarHUTHOEe moJe
npemmosaraeTca HeKBaHTYOUMM, |

3aBACHMMOCTE KOHIIEHTpAlMy OT IPAJIOKSHHHX HoJeik BHYKCJAACTCA
B NPEINOJNOKXEHNN, 9TO BPEMA XU3HE BJEKTDPOHA B WOHE NPOBOJEMOCTH
3HAQUUTENRHO COJBIE BCEX OCTAJBHHX XapaKTePHHX BDEMEH.

Huke cremyeT KpaTkoe HM3JIOXEHNME OCHOBHOTO COJIEDXAHMA OTHENb-
HHX IJaB. |

Inapa I. Jlan 0030p JHATEPATYPH IO DacCMATDHBAEMHM B JHECCEPTa~
MM BompocaM. B aTo#f ruase:

ilpuBOMATCA KUHETWYECK! ypapHeHWA LI QyHKIMM pachpeneieHns
HEPABHOBECHHX SJIEKTPOHOB X §oHOHOB. McciemyeTcs posb coynapeHmit
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'HOCHTeJefl TOKa MEXIy COGOH, C OHOHAMM M NpUMeCAMM. IIpuBEIeHH
 MeTOonH PemennﬂvaneanecKoro ypaBHEHHs, OOCYXIAeTCs BO3MOXHOCTB
BBEIEeHMA saekrponaoﬁ TeMIepaTypH ¥ 3aMeHH KMHETHYeCKHX ypaBHe-'
Hnfl ypaBHeHuAME O&aJjaHCa& 8HEDPI'MM.

KpaTKo M3JOXeHH CBELEHH O BIUFHMA CHJIBHOTO 3J]EKTPEYECKOTO
¥ MarsdTHOTO noJe¥ Ha rajJbBEHOMATHUTHHE XapaKTepPUCTHKHM I'OpAYHMX
3JEKTPOHOEB ..

’P&CcMOTpéHu'paOOTH'HO'saXBaTy SJeproHOB‘KaR‘Ha'OTpMuaTenLno‘
T&X ¥ Ha IOJORHTEJHHO 3&DAKEHHHX LEHTpaX,

UDEBEIEeHH HEKOTODHE 3KCIEpPUMEeHTaJbHHE LaHHHE K OIuCaHa MO-
Jleas noJylpOBONHEKA, ACHOJIb3YEeMO} HaMH.

I'sapa [l, PaccunMTaHE BOJMBTEMIEpPHHE H ranséaﬁbﬁarﬁniﬁHéAxéé .
PAKTEPUCTHKY LJA IPOU3BOJPHHEX KBa3UyNpyTXX MEXaHUSMOB DacCesHud
B YCJAOBKSX (WOHOHHOT'O pasorpeBa HpHM OTCYTCTBUM M HaJUYhM CUIBHO=
TO ¥ CJ200r0 NONEepeYHHX MATHMTHHX IOJEH,

DHBEJIEHHN, JCJIOBUS BO3HUKHOBEHHUA S- z N -o0pasEux BAX,
HalileHN XpUTUYeCKUEe SJEKTPOHHHE TEeMIepaTyph U 2JeKTpUdYecCKue Io-
JA 00pa3cBaHus S- o N - 0OpasHHX BAX Hpd HaJIuduy HOONepedHO—
IO MATHMTHCIO HOJIA.

JaHE TOJEBHE 3&BHCHMOCTHM TeMIEepPaTypH TOPAYMX 9JIEKTDOHOB.

Taasa ll, M3ydaercs BJIMAHHE pas3orpeBa (QOHOHOB M 3axBaTa HO-
cETeJel HA Da3HOMMEHHO 3&DAKEHHHX LEHTpaX Ha TaJbBaHOMArHATHHE
X8DEaKTEeDUCTUKH,

YccaenyonTes ycJOBUS BO3HHKHOBEHUA Dk V¢-odpa3nnx~
BAX mp COBMECTHOM BJMSHEYN [E€DEI'DEBHOTO ¥ KOHLEHTDAIMOHHOT'O Me-
X&HW3MOB BO3HUKHOBeHMA CUll.

HallieHy KDHTHYECKHE SJIEKTDOHHHE TEMIEDATYPH ¥ 3JEKTDPHYCCKHE
NCJIE, COOTBETCTBYWiME BKCTDEMAJIbHHM TOYKaM BAX U 3aBHCHMOCTS
NOCAEIHMX OT MEXaHM3MOB DACCEefHW:A, NapaMeTPOB PeKOMCHHALME ¥

MATHHTHOIO HOJIA B DEXVMAX 34laHHOT'O NOJA H TOKZ.
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Tgaa IV, IIpuBOIATCA BOJNBTAMIEPHHE U I'AJbBAHOMaI'HUTHHE Xa—
PaKTepUCTUKM NpU Hauyuu QOHOHHOTO pasorpesa, Korja KOHLEHTpallsa
BJIEKTDOHOB ONpelieJiAeTCH MX 3aXBaTOM HAa ONHOMMEHHO 3aDAKEHHHX
LEeHTpaX . '

JicCJelyTCA YCJOBMA BOSHMKHOBeHuA S- # [N- o6pasmmx
BAX kak 0e3 MaArHMTHOI'O HOJA, Tak ¥ B NPACYTCTBUE CHJBHOT'O H Cla~—
0OT0 MarHUTHHX [OoJe#l B pexmMax 3aIaHHOIO TOKa ¥ MOJs.

liaHs BHpaXEHHA KPUTHYECKHX SJEKTPOHHHX TEMIepaTyp B 8JeKTpa- -
yeckux noJei# nogpiaeHusa Ol B 3aBUCHMOCTE OT MEXaHM3MOB pacCesHHs,
napamMeTpoR PEeKOMOWHElMY ¥ MATHATHOTIO MHOJSA,.

OCHOBHOE COJlepXaHHEe IUCCepTallid ONyOJUMKOBEHO B padoTax

/97, 104, 106, I07, IRI, IR5/ u 4YacTHYHO NOKJAIHBAJIOCH Ha Bececoms-
HOfl wKoJe II0 HEepPABHOBECHHM KBasmyacTuiiaM B TBepiux TeJax (Texasm,
1977), Ha BCeCON3HOM COBElL@HWM IO TEOpHE NOJYyNpoBOLHMKOE (CuHrmaxm,
1976), Ha peCnyCJHMKEHCKEX KOH(PEPEHIMAX MOJOLHX YYEHHX IO (H3H=~ *
ke (Tommacm, 1976 m I977), Ha TOpOJNCKOM CeMuHape IO QU3UKE MO= '
JIYIPOBOIHUKOB 0OpH TOWJMCCKOM I'OCYLapCTBEHHOM yHUBEDCHTEJE H na"
ceMuHape 00 (U3KUKE NOJYyIPOBOLHUKOB IpY MOCKOBCKOM IroCynapCTBEH-

HOM yHHBEpCHTETE,



Tzapa I

OB530P OCHOBHBX TEOPETMMECKVX MIER ¥ SKCIEPUMEHTAJBHHX
TAHHHX,

§ I. Cumcrema KAHE TUYE CKIX VDABHEHMN I 3JEKTDOHOB ¥

dLOHOHOB ..

BO BHEiHEM NOCTOAHHOM 3JEKTPAYECKOM IOJe JHEpTHs, NpAoGpe—
H8CTO ONpPELEJAETCA KBasUyNPYTUMA MEXaHM3MaM¥ pacCesdHHA. L03ToMy
C POCTOM NOJA CpelHAf SHEPI'MA HOCHTeJeil BO3pacTaeT H&N paBHOBEC—
HHM 3HAYEHHEM - HOCHUTEJH TPENTCH.
~ Pasorpep JeKTDOHHOY CHCTEMH MOXET BHBECTH ¥S DABHOBECHS X
$OHOHOB, OCOOEHHO IpM HUBKMX TeMIepaTypax DEelieTKH, KOTIa BpeMs
RUSHE 2KyCTHYECKMX (OHOHOB 3aMETHO BO3pacTaeT. B CaMoM HeJe, elle
B paHHUX paooTax N0 U3YYEHHD QOHOHHOM 9aCTH TEepMO—3.4.C. B KpHC—
Tallax I'epMaHis OCHapykWIW, 4YTO paclpefielieHMe (OHOHOB BO3MyWAeT—
cs BocHTenAMu npu Temueparypax Hmke 35 K /I,2/, SdderTH BO3My=
mWeHus (OHOHOB B 3JIEKTPOH-()OHOHHHX CUCTeMax HaC/MIanTCA IaBHO /3/.
TeopeTv4eckiuie paCoTH HadYa ¥ NHOABIAATHCA B OCHOBHOM C 1962 T /4,5/.

Kak mspecTso /6,7/, sJEKTpOHH B3amMOIefiCTByNT JMIB C IJHH-
HOBOJHOBEME (oHOHamu (JQ) ¢ KBa3WUMILYJIbCaMu q(szﬁ ( P - cpenmuit
KBaannMBymic SJEeKTPOHa). [P HOIBEpHEHH CHIBHOMY BOBMyWEHMD IIpH

BHIOJHEHKK yCJOBHUA:

- -4
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