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NHNIVALNA OBBbEMHOTO TIIEIOHIETO PASPAIA ATMOC®EPHOI'O
JABJEHUA B HIWINHAPUYECKOUN TPYBKE C IIOMOIIbLIO
CJJABOTOYHOI'O ITOBEPXHOCTHOTO PA3PAIA B APTOHE
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1. BBEAEHUE

B HacTosiee BpeMsi sl TeHepaluy MpOCTpaH-
CTBEHHO-OQHOPOJHOM HEPABHOBECHOM IMJIa3Mbl MPU
aTMochepHOM NTaBJICHUHN UCIIOb3YIOTCS pa3InyHbIe
TUIIBI Ta30BBIX Pa3PsNOB (KOPOHHBIE Pa3psiabl, pas-
PsIl C MUKPOTIOJIBIM KaTOJIOM, KAIMWJUISIPHBIN pa3psii,
pazJIMYHbIE TUTBI AU3JEKTPUIECKUX OapbEePHBIX pa3-
psnoB) [1—7]. Tnewomuii pa3psia aTMocghepHOTo AaB-
nenust (TPAJL) siBnsiercst ogHUM U3 3(PPEeKTUBHBIX U
MEPCTIeKTUBHBIX WMCTOYHUKOB, MPU BTOM pas3psii
BBITOJJHO OTJIMYAETCSl KaK MPOCTOTOM reoMeTpuu
paspsna, Tak M DJIEKTPUYECKOTO OOOpYyIOBaHUS.
Bosmoxnaoctu TPAJI mpencTaBisiioT 0COOBI MHTE -
pec 1Jisi OMOMEIUIIMHCKUX TIPUMEHEHUIA U3-3a paB-
HOMEPHOCTH CBEUEHUS pa3psiia U OTHOCUTEIbHO HU3-
KOTO HalpsKeHWs, HEOOXOAUMMOTO [IJ1s1 MOIEePKaHUS
paspsina.

B 6onbiinHcTBe uccnenoBanuii TPAJL dopmupy-
eTcsl MPU MaslblX (MUJUIMMETPOBBIX) MEXAJIEKTPOLI-
HbIX IpoMexyTKax [§—10]. B naHHBIX ycioBuUsX TIpe-
0o0analoMMU  SBJISIIOTCS TIPOIIECCHI, MPOUCXOS-
1KYe B KaTOOHOM cjioe Mukpopaspsiaos. M 3a cuer
HeJIOKaJIbHbIX 3(hGHEKTOB B IUIa3Me MUKPOPA3PSIIOB
MOXHO TMOJYYUTh pacrnpeaeyieHUs] 3JeKTPOHOB IO
SHEprusiM, coiepkaiiyve OoJblliue KOHIEHTpaluu
BbICOKODHEPIeTUUHBIX 3JEKTPOHOB TIPU HU3KUX
TeMmrieparypax raza. OgHako C yBeJMYEHHEM TOKa
paspsja pacTeT U TeMmIiepaTypa rasa, BCIeICTBUE Ue-
0 pPeXUM YCTOMYMBOIO TOPEHUS MHUKPOPa3psioB
OorpaHuYeH 00J1aCThIO MaJIbIX TOKOB U MPOCTHIX ra3o-
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BbIX cMecell. [Ipyras mpobiieMa cBsi3aHa ¢ Te€M, UTO
IUla3Ma MUKPOpPa3psiioB UMeeT HEOOJIbIINE pa3Me-
pBI, YTO CYIIECTBEHHO CyXaeT 001acTh IPUMEHEHUS
paspsiga.

OJIHUM U3 OCHOBHBIX OrpaHUYEHUI SIBJISIETCS TO,
YTO C TTOBBIIIIEHUEM JaBICHUS TJCIOIUIA pa3psi cTa-
HOBUTCSI HEYCTOMYMBBIM BCJIEACTBUE TIepexoaa pas-
psiia B UCKPOBO WU AyroBoi pa3psasl [ 11]. s mo-
BBILIEHUSI YCTOMYMBOCTH AUP(PY3HOro TICIOLIETO
paspsiaa npu aTMocepHOM JaBJICHUU UCIIOIb3YIOT-
csl cienuajbHbIE TEOMETPUU DJIEKTPOIOB U pa3iand-
HBIE CITOCOOBI BO30Y:KIEHMS ra30Bo cpennr [12—15].
Heob6xonmMo oTMETHTH, YTO B aTOMapHBIX Ta3zax
JPYTYX JIETKMX ra3ax IMpy BBICOKUX OaBJICHUSIX TIEI0-
1Me pa3psiabl 60jee ycToiuushl [16].

2. METOONKA SKCITEPUMEHTA

Cxema DBKCIIEpUMEHTAJIbHOIO ra3opa3psiAHOTO
WCTOYHMKA OOBEMHOI HEPaBHOBECHOI (XOJIOMHOIT)
TU1a3Mbl TIpefcTaBjieHa Ha puc. 1.

l'azopa3psinHass Kamepa 5 IpeacTaBisieT coOoit
CTEKJISHHYIO TPYOKY JJIMHOK 125 MM M AuaMeTpoM
12 mM. Pa3psinHast Kamepa Coaep>XKUT TOHKUIT MeTalI-
JIMYeCKU mpoBoa — Karox I (mmamerp 1 Mm) ¢ 3aTo-
YeHHBIM KOHIIOM C PaZuyCoOM 3aKpYIJIeHMs OCTPUS
25 mxM. KaTton ycraHoBiaeH Ha ocu u3ojsitopa 4 B
JIUBJIEKTPUIECKOM (MOIUTETPA(GTOPITUIICH) KOPITY-
ce, uMmemiieM GpopMy MWIMHIAPA IUAMETPOM 7 MM.
AHon 2 mpencraBiaseT COOOM META/UTMISCKUMN 1I1-
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1 2 3 4 5 6

Puc. 1. Cxema 3KCIIepUMEHTaIbHOMN YCTAHOBKU: / — TOHKUI METAJLIMYECKUI IIPOBOI — KaTo, 2 — HWJIMHAPUYECKUIA aHO]I,
3 — NMPOXOIHbIC OTBEPCTHUS JIsl TPOKAUKHU Tasa, 4 — HUIMHIAPUISCKUIA U30JSATOP (IMOIUTETPpaTOPITUICH), 5 — CTeKJISTHHAS
TpyOKa, 6 — ceTyaThlil METATUYECKUIA JIEKTPOI, 7 — aMIlepMeTp, § — bajutacTHOE COTIPOTUBJIeHNEe, 9 — BOJIbTMETp, 10 — nc-

TOYHUK IMUTAHUA.

JUHAP IuHOU 10 MM M BHYTpEHHUM auamMeTpom 13
MM, KOaKCHaJbHO OXBaTbIBAIOIIMI KaTOI-OCTpUE.
N3ongatop 4 cHaOXeH MPOIONBHBIMU ITPOXOTHBIMU
OTBEPCTUSMMU 3 LJIS1 TIOJaYU aprOHa.

st ctabunmmzanyy paspsiia Karoa-OCTpUe Harpy-
JKaeTcsl peryIMpyeMbIM 0aJUTaCTHBIM COIPOTUBIIEHUEM
8. CTeKIISTHHYIO KOJIOY 5 KOaKCHAJIbHO OXBaThIBAET 3a-
3eMJICHHAsT MeTaJIn4YecKast ceTka 6. OT peryupyeMoro
BBICOKOBOJIETHOTO MCTOYHMKA /(0 MOJAeTcsl ITOCTOSTH-
Hoe HanpsokeHMe 1o 20 kB. Benmmaunaa 6ammactHoro co-
MPOTUBJICHNS § BO BHEIIHEH 1Ienn Bapbupyercs oT 10
10 63 MOwMm. Pacxon aprona G < 2.8 - 10~ xr/c.

Puc. 2. C1aboTOUHBII TTOBEPXHOCTHBIN pa3psia. Tok pa3-
psina I =0.45 MA.
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3. PESVIIBTATBHI 1 UX OBCYXIEHUNE

CamocTosITeIbHbI 0OOBEMHBIN TACIOIIUNA pas3psif
aTMoc¢hepHOro JaBjleHUs peau3yeTcs B TpexdJieK-
TPOJHOI CUCTEME U 3aXKUTaeTcsl C MOMOIIbIO BCIIO-
MorareJibHOro paspsiga (puc. 2). BcnmomorartenbHblit
paspsia TpeacTaBiisieT co00il c1ab0TOUYHbIN TOBepX-
HOCTHBIN pa3psl, MHULUUPYEMbI Ha TOpLE CTEK-
JITHHOM TPYOKM MO MOBEPXHOCTU AUIIEKTPUKA MEXK-
Iy KatomoM-ocTpueM [ (puc. 1) ¥ TMINHIPUIECKUM
MeTaJlJIndecKuM aHoaoM 2 (puc. 1) ripu nmogade BhI-
cokoro HanpspkeHust (U = 11.2 kB) Ha kaTon.

BuzyanbHO MOBEPXHOCTHBIIN pas3psi PeICcTaBIIs -
eT co00I1 cJIaO0TOYHBIE CTPUMEPHBIE pa3psiabl B hop-
M€ TOHKMX TOKOBBIX HUTEM, paluaIbHO PACXOISII~
ecs OT KaToJa-oCTPHs B HANpaBJIeHUU IWJINHAPUYEC-
CKOTO0 METaJIJIMYeCKOoro aHoma. MHTeHCUBHOCTb U
KOJIMYECTBO BO3HUKHOBEHUS CTPUMEPHEBIX pa3psiioB
YBEIUUMBACTCS C YBEJIMYECHUEM IIPUIOKECHHOTO Ha-
MPSKeHUS.

IMpu nEMLIMALIMK CIA0OTOYHOTO MOBEPXHOCTHOTO
pa3psiaa Ha Tople CTeKISHHON TpyOku (puc. 2) ona-
HOBPEMEHHO 3aXuraeTcsi 0ObeMHbBIA OTHOPOIHBIN
TIICIONIUIA pa3psia B 3JIEKTPOIHOM CUCTEME, COCTOSI-
el 13 TOHKOM MeTaJLUIN4eCKO MpOBOJIOKU [ 1 Me-
TaJUIMYECKON CETKU 6 C OUDJIEKTPUYSCKUM Oapbe-
poM 5, B Ka4eCTBe KOTOPOTO MCIOJIb3YETCS CTEKIISIH-
Has TpyOKa ToiamuHoi d = 4 MM (puc. 3a).

Ha puc. 3a nnpeacrasieHa ¢pororpaduss caMocTO-
SITEJIbHOTO OOBEMHOIO TICIOIIEr0 pas3psiia aTMO-
chepHOTO MaBJIeHUSI B KOAKCHAIbHOM TeOMETPUU
BJIEKTPOIOB.

Kax BUgHO, TIEIONINi pa3psia IIOJTHOCTBIO 3aTI0JI-
HSIET HOJIOCTh CTEKJITHHOM TPYOKH, TIPU 3TOM CBEUYEC-
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Puc. 3. ®dororpadusi caMOCTOSITEILHOIO 00bEMHOIO TJICIOIIETO pa3psiaa aTMOC(hEPHOro JaBICHUSI.

HHUE MO0 BCeMY 00BbeMY SIBJISIETCS TOCTAaTOYHO OZHO-
POIHBIM U paBHOMEPHLIM (puc. 30).

4. BAKJTIOYEHHUE

DKCepuMEHTATbHO peain30BaH OOBLEMHBIN ca-
MOCTOSITEIbHBIN TICIOIIMI pa3psii, aTMOocdepHOro
JIaBJCHUS Ha IMTOCTOSIHHOM TOKE B TPEXAJICKTPOIHOM
CHUCTE€ME, B KOTOPOM B Ka4E€CTBE BCIOMOTATEIBHOTIO
paspsiia MCIIOJIb3YeTCsl CTaOOTOYHBIM MOBEPXHOCT-
HBII1 pa3psa MeXay KaToooM B (popMe OCTpUS U LU~
JIMHAPUYECKUM METATTIMYECKUM aHOOOM.
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