N3BECTHA

TOMCKOro OPAEHA TPYIOBOTO KPACHOI'O 3HAMEHU
NOJMUTEXHUYECKOIO HHCTHUTYTA

Tom 180 1971

HCCJELOBAHHE NPOBOA MJIEHOK MOHOOKHCH KPEMHUSA
HA NOCTOAHHOM HAIPJA)XEHHH

A. B. BAPAHOB, I'. A. BOPOBbEB, H. Il. TIEPBYXHH, A. A, XOPOMEHKO

(TIpeacTaB/ieHa HAayYHBIM CEMHHAPOM HaydHO-HCCAEI0BATENbCKOrO HHCTHTYTA BHICOXKMX Ha-
P SI2KEHHH)

HMcenenoBanue pﬂf)OTbI TOHKHAX JHUIJMCKTPHUCCKHX I[JEeHOK 1peliCTas-

JseT MpakTHUeCKHH H HayyHBIH HHTepec.

Hamu uccienoBascsa npoOofl NaeHoK MOHOOKHCH KPEeMHHSI Ha NOCTOSH-
oM Hanpsizkenud. Ha puc. 1 cxemaTnuno noxasaso ycrpoicTtso ofpasna. Ha
CTEKASIHHYIO TIOJJIOKKY HAaHOCHIHChH NsiTh IOJOCOK LIMPHHOH B | mm U3
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Puc. 1. KoHnctpykuua ofpasuos (cxema): 1, 2, 3,

4, 5— unppaMe 0603HAUEHHl BepXHHE HICKTPOABI, d

6, 8, 2, 0 — GykBaMu 0003HAYCHBI HHIKHHE 3JEKTPO-
Ioel, [ — nussexTpux

aMIOMHHHs. 3aTéM HAHOCHJIACh IIIEHKA MOHOOKHCH KPCMHHS M, HaKOHeL,
HAHOCHJIHCh NIATH IOJIOCOK H3 AJIOMHHHUSA, KOTOpble GBIIM NEepHeHIHKYJsPHbL
paHee HaHeceHHbIM. Takum oGpa3om, Ha ONHOH HOLJIOXKKe HOJyyanoch 25
KOHIEHCATOPOB.

PacnblieHde aMOMHHAS M MOHOOKHCH KPEMHHSI INIPOM3BOJIHJIOCH IpHU
Bakyyme 2 + 51075 mm, pT. cr. TONIHHA TUJIEHKH MOHOOKHCH KpeMHHS

HCCenyeMbx o6pasunos cocrasasaa 300 --5000 A,
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Tlpu uccaefOBaHUH HCIOJb30BaJach 3JEKTpHYecKas cxeMa, roxasaHnas
Ha pHC. 2 M TO3BOJAIOLIAS H3MEPATb HaNpsiKeHHe Ha obpasue M TOK uyepes
o6pasen. IIpy HanpsiKeHHAX B JeCATKH BOJIBT TOK Uepe3 ONHH KOHICHCATOP
cocrapager 108 = 10~ 7 a (maorHoctb Toka 10710 + 10— 9 afcm?) u BO3-
PacTaeT ¢ yBeJIHYEHHEM HANPsKeHHs OGbIYHO INPHMEPHO 1O AUHEeHHOMY
33aKOHY, €CJIH TOK OTKJajJBIBaeTCA B JOrapHpMHIECKOM macurrabe (puc. 3).
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Puc. 2. Cxema HJs ucciefoBaHHS TIpoGOS H 3JeKTPONPOBOJHOCTI
TINIEHOK
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Puc. 3. BoabTaMnepuole xapakTepucTHKH mJjeHkn SiO, d=2600 A0

IMpy HANPSKEHUSAX B AECATKH BOJBT NOABJAAIOTCHA TepPBble  BCIBINKH
Ha NOBEPXHOCTH NJEHKH, cBsi3aHHBle ¢ npoboem Haubosee cnaboro mecra
B IH3JEKTPHKe ¥ ONJaBJeHHEM MeTaJlJIH4eCKOro 3JeKTPoda BOKPYT MecTa
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npo6os. C moBblIIeHHeM HANpPSKEHHs BCHLIUKH TNOABJSIOTCS BCe vyalile,
a 3aTeM OnsaTh pexe. MHOrMa BCOBIKK HAYT HPEHMYLIECTBEHHO MO TPAaHH-
e 37eKTPOAOB, YTO CBS3aHO ¢ KpaesbiM s¢ddekrom. Kpaesoi adpekr yka-
3pIBA€T Ha 3JEKTPUYECKHi Xapakrep npobos. Hauunas ¢ mekoroporo Ha-
NpsAKeHHsT, Hab/0AaeTCsA BHITOPaHHe BEDXHETO 3J1eKTPOAa BOKPYT NPOGOHTOrO
mecra. Bupumo, npu npoGoe AM3JNEKTPHUECKON TEHKH BBLAGNACTCS KPEM-
HHH, 32 CYeT 4Yero B CHJIbHOH CTEIICHH BO3PACTAET MOBEPXHOCTHAS
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Puc. 5. 3aBHCHMOCTD 3EKTPHUYECKOH NDOMHOCTH TJEHOK
OT TOJIHIMHEL

npoBoAHMOCTb. IIpu 3ToM Tox uepe3 Mecro mpoGosi BO3pacraer HACTOJIBKO,
UTO 3JIEKTPOA TleperpeBaeTcss H Ineperopaer. HMXKHHE  3JeKTPOX  paspy-
liaercd B ropasfao MeHbIIe#l CTelleHH, BHAMMO, 33 CUeT XYALIeTO LOCTyMa
KHCJIOpOJAa.

C nosbllleHHEM HanpsikKeHHs BHITOPEBUIAS IJIOIIAAb 3JeKTpPOAa yEBe-
JanyuBaercs. Ilpowecc KoHYaeTcs TEM, YTO BBHIFOPACT BCsl IIOIMALb 3JEKTPO-
Aa HJIH 3JEeKTPOJ neperopaer y Kpas (uamle 310 ObIBAaeT IPH KpPAaeBOM
paspage) H TOK Ipexpamiaercs. BCILILIKA Ha MOBEPXHOCTH ILJIEHKH MOSB-
JAKTCA A0 KoHuna McnmTanui. Hexoropble crapuu npo6Gos M paspylueHHs
IJIeHKH TOKa3aHbl Ha MHKpogoTtorpaduax puc. 4. UepHrle nsitua Ha puc. 4, a
YKa3bIBAIOT HA MeCTa BCNbIIIEK; HA DHC. 4, 6 3TH HSATHA YBeJHYHBAJUChL 3a
CyeT BBIFOPAHHS BEPXHErQ 3JEeKTPOJa; Ha PHC. 4, 8 MOKA3aHO CHJbHOEe BBHIrO-
paHue sjeKTpoja.

Ha puc. 3 mokasanbl CTpesiKaMH TOUKH, COOTBETCTBYIOLUIHE BCIIBULKAM.
IlepBble BCHBILIKH COOTBETCTBYIOT MHHHMA/bHbBIM NPOGHBHEIM HAMpPSKeHH-
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Puc. 4. XapakTepHule cTagdal NPOGOS IISHOK:
@ — cefbl BCObIIeK; 0 — Hauajo BBHITOPAHHS IWIEHKM; 6 - MOJI-
HOe BHITOpaHHe MJICHKH



M, OGYCJNOBJEHHHM Hau6osee rpyObIMH HapylIeHHAIMH B KOHJEHCATOpeE.
MaxcumanbHble npoOnBHbIe HanpAXeHHA Uwae, KOTOpBIE XapaKTepH3YIOT
TBePIBIH IH3JEeKTpUK Oe3 HapylleHHH, olpelesMTh B JLAHHOM CJyuae He
yAaJ0Ch BCACACTBHE Neperopanus 34ekTpoaoB. OQHAKO cJeayeT noJarath,
4TO TO 3HAueHHe HaNpsikKeHHsi, BOMU3H KOoTOpOro Habmawoaaercss HanbGoblIee
KOJIHUeCTBO BCHBIIIEK, COOTBETCTBYET HEKOTOPOMY CpefHeBepOsSTHOMY 3Ha-
YeHHIO NpPOOHBHOrO HalpsiXKeHUs.

UToObl OAHO3HAYHO OMNpele]UTb 3TO 3HAYEeHHe AJS PAa3JHUHBIX NJAEHOK,
fanbHeHlliMe OMbITHl ObIIH NPOBEAEHbl NMPH NOCTOAHHOH CKOPOCTH MOABEMa
lHanpsiKeHHusi, paBHo# | s/cek.

[To rpaduxam onpepenstiorcs MuHuMaabROe Uy, M cpearee U, mpo-
OUBHBIC HANPSAKECHHUA.

3navennst Uy, a Takxe U, AI9 PasAHYHBIX KOHIEHCATOPOB HNpH
OJHOH TOJIIKHHE JHIJEKTPHKA CTATUCTHYECKH 00pabaThIBAaJHUCL H HAXOHH-
JHUCh CPejlHeBepOATHbE 3HAUeHHHA 3TUX BeJUYHH Uypyue H Ucpe

[Tonyqennsie 3aBUCUMOCTH Eyune = f(d) u Ep. = f(d) npexacrasae-

Hbl HA PHC. D (d—Tonmm{a AM3JMeKTPHKa, E = _J

3navenne Ecp . 60/€e NOLXOMUT AJSL XaDPaKTEPUCTUKH MPOLECcca Npo6o,
4yeM 3Ha4eHHe Eyuuc, TAK KaK 3HAUCHHA Lyunc MOTYT K0J1€GATbCHA, BHLHMO,
B ropasno 6o.gee MHUPOKHX Tpejenaax, ueM 3HaueHHd Ecp.. OnHako agd
onpejeJseHns paboyero HaNpPsiKEHUA KOHAEHCATOPA CJAeAYeT OPHEHTHPOBATD-
cA Ha 3Hadenus L, [puHumas BO BHUMaHHe 3HAueHHH E.pc, MOXHO cle-
JaTh CJASAYIOIIME JBAa BLIBOAA M3 J@HHBIX PHC. 5:

1. E,, LU3JE€KTPHUECKOHA NJCHKH BO3PACTaeT C yMeHblueHueM d.

2. E,, NM3A€KTpHUECKOH IIJIEHKH HUKe, KOrJd BEPXHHH 3JE€KTPOA
ABJAAETCH KATONOM.

ITocnennemMy MOXKHO JaThb chaenywoliee obbsacHeHHe. [Ipu HamblIeHUH
BEPXHErO 3JIeKTPOAA HEKOTODhble YaCTHIb! aJIOMHHHS BHEIAPAIOTCS B AH3JEK-
TPHUECKYIO IJIEHKY B 00pa3yloT nofgobue octpusi. Korga BepxHHI 3/M€KTPOL
sIBJIAETCA KaTOAOM, TO C BHEJPEHHBIX YaCTHI AJIOMHHHS TOJy4YyaeTcs, BHIH-
MO, GOJIbIIOH TOK aBTOJIEKTPOJHOH SMMCCHH, YTO NPHBOZHT K CHHIKEHHIO
3JIEKTPHUYECKOH NMPOYHOCTH. Tako# Xe adpdekt moayyaercs Ajds CHACLUIHOLO
TBepAoro auaiekrpuka [1]. TakuMm o6pasoM, o0OHapyKeHHH 3(pOeKT
OIS PHOCTH TIOKA3BLIBAET, YTO NMPOOOH MJIEHKH MOHOOKHCH KPEMHHS SIBJISAETCH
sJekTpHueckHM. Bospacranue En, ¢ yMmeHblleHHeM d CBS3aHO C 3JEKTPH-
YeCKHM YIPOYHEHHeM AHIJEeKTPHYECKOH IJIeHKH.
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