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IIpencraBieHbl SKCIIEPUMEHTAIbHBIC [aHHbIC, MOIEIb U PACCUUTAHO IJIEKTPHUECKOE IOJIE B MOPUCTOM OKCHIC
QTIOMUHNSI, BO3HHUKAIONIEE MPU IEKTPOXUMHUIECKOM AHOIHOM OKHCJICHHU aJIOMHHHSI B 3JICKTPOJIATaX HAa OCHOBE
BOJIHBIX PAacTBOPOB IIABEJICBOM KUCJIOTH Ipu HanpspkeHusx oT 90 mo 250V. YceraHoBiieHO, YTO B CJIOSIX C
nopucroctbio oT 1 10 10% HanpsYKEHHOCTh JIEKTPUYECKOTO IOJIS B PACTYINEM OKCHAE AJIIOMHHUS JIOCTUTaeT
10°—10'° V/m, uto mpeBblaeT Ipesen 3IEKTPHYECKOH MPOYHOCTH 3TOTO MATEpPHANA M IPUBOTHT K IIOABJICHHIO
Ha JHe NOp IUIA3MEHHBIX O0pa30BaHMIl, W3JTYyYAIOIUX CBET BHMMOIO NMAIla30HA, CaMOOPraHW3aLMU CTPYKTYDPBI
HOPHUCTOrO OKCHJla ATIOMHMHUS ¥ aHM30TPOIMH JIOKAIBHOTO IIOPUCTOrO aHOgWpoBaHusa. Kpome Toro, ciemyer
OXHaTh OOHapyXEHHWEe APYTHX HOBBIX 3((EKTOB MpH aHOAWPOBAHWH ATIOMHHHS B PEXHMax, 0OECIeUnBAIOIINX
BBICOKHE HAIPSKEHHOCTU 3JIEKTPUYECKOrO 1071 BHYTPH 0apbepHOro CJIost MOPUCTOTO OKCHUMA.

BBepeHune

[TopucTblii OKCHI aTIOMHHHS WCHOJIB3YeTCS B MHUKPO-
JIEKTPOHUKE B KayeCTBE MEKYPOBHEBOI'O IUIJICKTPHUKA B
CHCTEMaX MHOTOCJIONHBIX MEKCOCIUHCHHI 3JIEMEHTOB HH-
TerpaJibHBIX MHUKpocxeM [1]. 3HaYMTEebHBIA HHTEPEC BHI3BI-
BaeT U WCIOJIb30BAHUE YHOPANOYCHHOM SYEHCTOH CTPYKTY-
PBL 3TOTO MaTeprayia B HAHOJICKTPOHHBIX chcTeMax [2-5].
Camoopranusaiys CTPYKTYphl IOPUCTOTO OKCHA AIOMHU-
HUSL HaOJmomaeTcss mpu ero (hOPMUPOBAHUH AJIEKTPOXUMH-
YEeCKHM aHOTHBIM OKHCJICHHEM QJIIOMUHUS - HPH BBICOKHX
HanpspkeHusix (popmoBku [6,7]. Tlpu stom B mporecce
AQHOMMPOBAHMS BHYTPH OapbepHOTo CJIOSi MOPHCTOrO OKCH-
Ia Ha TpaHulle C JIEKTPOJUTOM MPOMCXOAUT JIOKAJIbHOE
HOBBILICHAE HANPSHKEHHOCTU 3JIEKTPUYECKOro IOJIfA, YTO
BJIMSICT Ha KWHETUKY aHOMNHONO IpOLeCca M PETYISIPHOCTD
(dopMupyeMoil TOpUCTO# CTPYKTYphl. B HacTosimeit pabote
MIPE/ICTABJICHbl JKCIICPUMEHTAJIbHBIC HAaHHBIE O CTPYKType
MOPHUCTOTO aHOIHOTO- OKCH/Ia TIOMHHHS, YTOYHEHa CTPYK-
TypHasi MOIEb M BBIIOJHEHBl pPacyeThl paclpeneIeHus
HaNpPsHKEHHOCTH 3JICKTPHYECKOTO IO BHYTpH OapbepHOro
CJI051 IOPUCTOrO OKCHIA, NIPENJIOKEH MEXaHU3M, 00bACHHIO-
MU CaMOOPraHM3AIMIO T'€KCATOHAIBHBIX ATIOMOOKCHIHBIX
SYeeK MPY BBICOKMX HANpsHKEHHUSIX aHOMHOTO ITpoIiecca.

3KcnepuMeHT

[IneHKn MOPUCTOro OKCHiA AIOMHUHHSA (OPMHPOBAIU B
AJIEKTPOJIUTAaX HAa OCHOBE BOIHOTO PACTBOpA INaBEICBOU
KucjaoTel ¢ KoHueHtpaiwein or 0.05 mo 1M mpu Temme-
parype asexktposmTa 24 + 2°C. AHOOMpOBaHKE BHITOIHSIN
IIPU BBICOKHX HampsukeHusX — oT 90 mo 250V, mioTHOCTH
aHOIHOrO TOKa cocTaBmsiia or 50 go 200 mA/cm?. Hos
NPOBENCHNS aHOTHOTO IPOIecca MPU BBICOKUX 3HAYCHHUSIX
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HAaNpPSHKEHHs] X aHOIHOTO TOKA MCIIOJIb30BAI aHO[MPOBAHHE
B MEHHCKOBO#1 00sacTé jmbO JIOKAIbHOE aHOAUPOBAHKE
¢ ¢oromrorpapuaeckoii mackont [8,9]. T'eomerpmdeckue
pa3Mephl aTIOMOOKCHIHBIX STIE€CK OMPEIEIISUTA IIPH TOMOMIN
PaCTPOBOIi JICKTPOHHO! MHUKPOCKOITHIL

MOHEﬂb nopucToro cinosd

IMopucTslit 10 MPEACTaBIsIN B BHAE IUIOTHO YIaKo-
BaHHBIX TEKCarOHAIbHBIX AJTIOMOOKCHIHBIX sideek (puc. 1),
Ka)k7ast U3 KOTOPHIX COCTOMT U3 TeKCAaroHaJIbHOU HPH3MBI C
IWJIMHAPUYIECKOM TOpoil B IEHTpe W OapbhepHOro CJIosl Ha
IPaHHLIe ¢ METaJUTMYeCcKoil moBepxHocThio [10]. BapbepHsiit
CJIOl — 3TO NPOCTPAHCTBO MEXAY HIDKHHM OCHOBaHHEM
reKcaroHasIbHON Mpu3Mbl U cdeprdeckum cermMeHToM. Onu-
HOYHAs sYCiKa OMMCHIBACTCS CJICAYIONMMHU CTPYKTYpPHBIMU
napaMeTpamu: Ry — paguyc chepuueckoro cerMeHTa JHa
nopel, Rs — paauyc cdeprdeckoro cerMeHTa rekcaroHab-
HOH siueiikM Ha TpaHUIe pasfeia OKCHA—METalll, 0y —
MOJIOBMHA yIJla IIapOBOTO CEKTOpa AHA MOpHL, s — TIO-
JIOBMHA yTJIa IMAPOBOTO CEKTOPA TPaHUIBI OKCHI—METAa,
L — paccrosHEe MexIy IeHTpamu mmop, d — puameTp mop.

PasBuBast 9TH IpeNCTaBIICHIS, NECTATU3NPYEM €€ TTapaMeT-
pol. Tak, yros mapoBoro cekTopa Ha rpaHHIE OKCUJ/METalT
paBeH 2as. [ ero pacyera pacCMOTPUM HPSIMOYTOJIbHBII
TpeyroJIbHUK ¢ KateToM L/2 u runorenysoil Rs. Torna

L

. _ L |
sinas Rs (1)

¥ COOTBETCTBEHHO

L
ag = arcsin ——. (2)
s
ITo anasorun

= arcsin =—. 3
ap = arcsin R (3)
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Puc. 1. Mukpodororpaduu 1 COOTBETCTBYIOIIUE CXCMATHICCKUC
U300paKEHHSI IIONEPEYHOTO CEYEHUs S4eeK MOPHCTOro OKCUIA
QIOMHHHUS, TOJTYYEHHBIX B 3JICKTPOJIUTAX IIABEJICBOH KUCIIOTHI
pasmuHoit KoHeHTparmu: @ — 1 M HyCy04, b — 0.2 M HyC104,
¢ — 005M H;C,04 npm Hampsprxenumsix 90, 160 u 250V
COOTBETCTBEHHO.

lnowans chepruaeckoro cerMeHTa (Syegm) PACCUNTHIBAETCS
o opmysie
Ssegm = 2 - Rsegmhsegm, (4

e Ngegm — BBICOTa cepudeckoro cermMenra, a Ryeem —
panuyc cheprIecKoro CerMeHTa.

IIpn sTOM pasHHUIECH MEXAY IUTOWAAbI0 C(HEPUIECKOro
CerMeHTa W PeaJIbHON [PaHWYHOU IUIOMIAIbI0 OapbepHOro
CIIOSI €MHUYHON STYCHKHU (POEKIMsST KOTOPOil HAa TOPHU30H-
TaJIBHYIO OBEPXHOCTh — INECTUTPAHHUK) peHeOperacM.

Bricory cdepudeckoro cermenta (Ngegm) BBIMICTACM de-
pe3 ero pammyc (Rsegm) ¥ yrou (segm):

~—

~—

Nseem = Ryegm (1 — €OS Usegm ). (5
Torna mwiomanpk chepruecKoro cerMenTa OyaeT paBHa:

Siegm = 27R2

segm

~

(1 — cos aseom)- (6

[Tnomwans cdhepruueckoro cerMeHTa JHa NOpsl OyaeT cooT-
BETCTBCHHO

S = 27(Rs — Rg)*(1 — cos ). (7

~

MunnMaTbHOE 3HAUYCHHE HAIPSHKEHHOCTH 2JICKTPUIECKO-
ro mojisi B OappepHOM CJIO€ SIYEEK IOPHCTOrO OKCHAA
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TIOMHHUSA OyZIeM OICHUBATH 10 (popMyJIe /17151 OTHOPOTHOTO

nosnst:
Ua

e(Rs — Ro)’ ®
e &€ — JUJIeKTPHYecKast IPOHUI[AEMOCTb aHOIHOTO OKCHU-
Ia aJIIOMHUHHS, KOTOpasi uMeeT 3Hadenue 8 [10].

Tak Kak Bce CHJIOBbIC JIMHHMH 3JICKTPUYECKOTO IOJIS
CXOJIAATCS Ha [IHE HOPbI, TO PaCIpeIeICHIe HAPSHKEHHOCTH
9JIEKTPHYECKOro T0JIA B 0apbepHOM CJIOE MOXHO BBIPAa3UTh
caenyomeil Gopmysioit:

Emin =

Emin27 R, (1 — €05 ats)
E(r) = S, ,
ore

e Ryegm = Rs — I mpuauMaeT 3HaYeHus oT Ry 10 Rs.

BeimosnHsieM OACTaHOBKY | MOJTy9aeéM UTOTOBYIO (opMy-
JIy U1l pacyeTa paclpefcseHUs] HapsHKEHHOCTH 3JICKTPH-
YEeCKOTO T0JIs1 BHYTPH OapbepHOro CJIOST:

©)

Ua(Rs —1)?(1 — cos as)

B = eR3(Rs — Ry)(1 — cos )’ (10)

e I m3mensieresi o1 0 1o (Rs — Ry).

JIns _HarsspHOro HpefCTaBJICHHs pPe3Y/IbTaToOB pacueTa
BBEJEM HOBYIO Oe3pa3MepHyIO BeJuuuHy AX, Xapakxre-
PHUSYIOLIYIO TIOJIOXKEHHE TOYKM BHYTPH OapbepHOro CJIosl,
HaduHast oT mHa mopel (AX = 0) M 3aKkaHYMBas TPAHHUICH
OapbepHoro ciosi ¢ amomunreM (AX = 1) (T.e. AX — 310
OTHOIIGHUE PACCTOSHUS OT HCCJIENYeMOH TOUYKH [0 [Ha
HOPBI K TOMIUHE 6apbEPHOTO CJIOf):

r
Rs —Ro’

Torma urorosas ¢popmysa IpUMET BUA

AX = r = AX(Rs — Ry).

Ua(RS — AX(RS — Ro))2(1 — COS as)
eR3(Rs — Ro)(1 — cos ay) ’

E(r) = (11)

roe AX m3mensiered ot 0 go 1.

YucieHHBIE pacyeTHl MIPOCTPAHCTBEHHOrO pacipeeIeHHs
HAIPSHKEHHOCTH 3JICKTPUYECKOTO TOJIST B SKCIIEPUMEHTAb-
HBIX CTPYKTypax IIPOBOAMJIU C UCIIOJIb30BAHMEM IIPOrpaMM-
Horo koMiuiekca COMSOL Multiphysics mytem perieHus
ypaBHeHus Ilyaccona mjisi 3agaHHONM KOHQUIYpaluH INpo-
BOMAIIMX W [OM3JIEKTPUYECKUX 00JacTed, a Takxke IyTeM
pCLICHHST TEOMETPHICCKOI 3314l pacyeTa OTHOLICHHUS 1710~
mafeil mapoBeIX chep OapbepHOTO CJIOS C Pa3IMIHBIMA
3HAYCHHSMH PA/INYCOB 3THX CETMEHTOB.

Peaynbratbl n ux o6cyxaeHune

Ha puc. 1 npusenens! poTorpadun nmonepevyHoro ce4eHus
A4YeeK MOPUCTOr0 OKCHAA aTIOMHHMSA, IOJYYCHHBIX B JICK-
TPOJINTAX IIABEJIEBOM KHUCJIOTH PA3JIMYHBIX KOHLIEHTPALUIL,
KOTOpbIE IOKa3bIBAIOT, YTO MOPHUCTOCTb YMEHBIIACTCH INPU
YMCHBIICHAH KOHIICHTPAIMH IIABEJICBOM KUCJIOTHI B AJICK-
TPOJIUTE, YTO CBUICTEIBCTBYET 00 YBEJINYCHUH JIOKAIBHOM
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Pexunmer )OpMOBKH U CTPYKTYpHBIE ITapaMeTPhbl HOPHCTOTO OKCUIA
TIOMHHHUS

Onektport |Ua, V| Rs,nm |Ro,nm| L,nm | d,nm |P, %
0.05M 250 |280—320|30—40|480—520(50—70|1-2
02M 160 {190—230(30—40|330—370|50—65(2—3

1M 90 |130—150|35—45]|210—250|65—75|8—10

HaIPSHKEHHOCTH JIEKTPUYECKOrO II0JIi BHYTPH aHOOHOTO
OKCHJIa aTIOMHHHS.

Ha puc. 1,a—c Taxke NPeACTaBICHO CXeMaTHYECKoe
n300paXKeHue siueeK MOPUCTOro OKCU/IA aTIOMUHHUSA IS TpexX
ciayvaeB nopuctoct: 10, 3 u 1%. B Tabnmue npuBeneHs!
pexuMbl GOPMUPOBAHUSA U CTPYKTYpHBIC MapaMeTphl MOJTy-
YEHHBIX IOPUCTHIX OKCUIHBIX IJICHOK, KOTOPbIe UCIOIb30Ba-
JICh JIS1 pacueTa pacrpeiesieHUs HalpsXKEeHHOCTH 3JICKTPH-
YECKOro MOJIsl BHYTPH OapbepHOro CJI0si OPUCTOrO OKCHAA
QTIOMUHUSL C PA3IMYHOI KOH(QUI'ypanuel reKcarOHaJIbHBIX
Aa4eek. OTMETUM, YTO [MANa30H MOPUCTOCTH, MOJIydaeMoi
U1 KaKOTO MCCJICAYeMOI'o 3JIEKTPOJINTA, MEepeKphiBacT
s3HaveHus 1, 3 m 10% cooTBETCTBEHHO.

Ha puc. 2 mpencraBiieHsl pe3ysbTaThl pacueTa pacupene-
JICHUS HAITPSDKEHHOCTH 3JIEKTPHYECKOTo HOJIS I TPeX KOH-
¢urypanmii 6apbepHOro cjosi, mapameTpbl KOTOPHIX Iper-
CTaBJIeHH B Tabumne (Uil pacueTra MCHOJIb30BAIUCH CPE-
Hue 3HadeHust). [To ocu aberpce mpuBeicHbI 3HAYCHHUST OTHO-
CHUTEJIbHOTO MECTOIOJIOKEHHS UCCIIEyeMbIX TOYEK BHYTPU
0apbepHOro 105, Iie HyJIeBasl TOYKa COOTBETCTBYET IPaHHU-
116 3JIeKTPOJINT—OapbepHbIi CJI0H, a eMHMYHOE 3HAYEeHHE
COOTBETCTBYET I'paHHLIC pasfiesia MeTajls1—OapbepHBIil CJIOML.

PesynpraTel pacueTa HOKas3blBAIOT, YTO HANPSKEHHOCTb
JIEKTPUYECKOTO M0JI B OapbepHOM CJIoe Ha CpaHulle C
JIEKTPOJIUTOM OoJiee 4eM Ha IOPSAZOK MPEBHIIIAeT aHajo-
TMYHYIO BEJIMYMHY Ha IpaHulle OApbepHOro 1o ¢ alloMu-
HueM (puc. 2). Takum o6pa3oM, CaMbIM ,,FOPSTIUM“ MECTOM
ABJICTCS TPaHMIa pasfgesia OapbepHBI CIO0H—3JIeKTPOIUT
Ha JJHE MOPBL

Ha puc. 3 npencraBiieHbl pesysbTaThl pacyeTa 3JIeKTpH-
YECKOro I0JIs BHYTPU HOPUCTOrO OKCHAA ATIOMUHHUSA C IIO-
pucrocteio 1.2%. PacxoxneHue pe3ysbTaToB pacieToB, BbI-
TIOJTHACMBIX PA3JIMYHBIMU METOHaMH, He mpeBbimaioT 10%,
YTO CBHJIETEIBCTBYET O JOCTATOYHO BBICOKOM IOCTOBEp-
HOCTH TIOJIYYCHHBIX pe3ysbraToB. Kpome Ttoro, criemyer
OTMETUTh, YTO IUICHKA MOPUCTOrO OKCHIA ATIOMHUHHUS C
nopuctocTeio 1.2% mosTydeHsl mpy HANPSKEHHOCTSIX 3JICK-
Tpudeckoro nojst okoso 10'° V/m. Takue BricOKMe 3HaYECHNUS
HEBO3MOKHO JOCTHYb B OOBEMHBIX MaTepuayiax. JToT 3¢-
(exT HabmogaeTcs TOJIBKO B HAHOCTPYKTypax. B aToMm ciy-
Yae HaIPSHKEHHOCTb SJICKTPHYECKOro IOJISi MPHUOJIKACTCS
K HalpsHKEHHOCTH BHYTPHUATOMHOT'O 3JICKTPHYESCKOTO MOJIS
(~ 10" V/m) [10]. B Takux HAHOCTPYKTYypax BO3HUKAIOT
TIPUHIUTIAATIBHO HOBBIE A(PQEKTH, KaK 3TO MMEeT MECTO B
HenmHeiHo#i onrtuke [11]. B wacTtHOCTH, B XOme aHOTHOIO
mporecca Mbel HaOJIIOaii MUKPOIUIa3MEHHBIE 00pa3oBa-

HUs, TPOSIBJISIONINECS B BUIC CBETSIMXCS TOYCK B IIOJIE
ONTHYECKOro MuKpockona (puc. 4). Bpemsi u3HH Takux
MUKPOIUIa3M COCTaBJISICT IOJIM CEKYH/BL, a IUIOTHOCTb UX
00pa30BaHUs YBEJIMUMBACTCS C POCTOM HAIlPSKEHHUS.

1010

—a— U, =250V

Field intensity, V/m
>
Nej

1()8 C . 1 . 1 . 1 . 1 .
0 0.2 0.4 0.6 0.8 1.0

Relative distance from the pores bottom Ax, a.u.

Puc. 2. PacnpenieneHye HapsHKEHHOCTH 3JIEKTPUIECKOTO OIS B
GapbepHOM CJI0€ OT JHA TOpHI (HY/JIEBOE 3HAYCHHE OCH abCImCC)
10 TPaHMIBL OKCHI—METAUT (EIUHMYHOE 3HAYCHHE OCH abCIHCC)
IS CTPYKTYP, NapamMeTpbl KOTOPBIX MPEICTABJICHb! B TaOJIHLIE.

a—

Puc. 3. Cxemarnueckoe IByMepHOe HPENCTABJICHHE pacIperiesie-
HUSl HANPSDKEHHOCTU 9JIEKTPHYECKOro IOJIs BHYTPH GapbepHOro
CJIOST JUTS TIOTIEPEYHOr0 CCUYCHHsST SJIEMEHTAPHBIX STYECK ITOPHCTOTO
OKCHJIa AJIIOMUHMS ¢ KoHpuryparweid No 1 u3 Tabmmnpl (Macirad
Jlorapudmudeckui, V/m).

—WWNJON A~ NCO—
=)
Nel
Intensity, V/m

Puc. 4. MuxkpormiasmeHntsie 00pa3oBaHusi, HaOJIIOMaeMble IMPU
MOMOIIM ONTHYECKOr0 MHKPOCKONA BO BPEMsl MOPHCTOTO aHOIM-
posarms ammomuans B 0.05 M H,C,04 npu Hanpspxennn 270 V.
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OTmeTnM, 9TO MHUKpOIIa3MEHHBIE 00pa3oBaHUs HaOJIO-
HAIOTCH TOJBKO HpH (OPMUPOBAHMM OKCHIOB C TTOPHCTO-
cTblo MeHee 1%, Korma HampsKEHHOCTDb 3JIEKTPUYECKOro
nona Ha aHe mopwl mpepbmmaer 100 V/m. Ienecoo6pasno
TIPEATIOIOKNTh, YTO WX MOSBJICHUIO IMPEANIECTBYET 0Opa-
30BaHME IUIa3MEHHBIX HAHOOOJAacTell B MeCTax C BBICO-
KOU HaNpsHKEeHHOCTBIO 3JIEKTPUYECKOro Moy, DTH MecTa
pacroJioxeHbl B 0apbepHOM CJIOE€ aHOTHOIO OKCHNIAa BO3JIE
mHa mop. MBI cumMTaeM, YTO JaHHBIC HAHOIUIA3MCHHBIC
00pa3oBaHus CHOCOOCTBYIOT CaMOOpPraHHM3alMy IIpolecca
HOPUCTOIO AHOMWPOBAHUA H3-32 UX JIOKAJIM3AILMU CTPOTO
B IIEHTpax (opMHUPyeMbIX I'eKcaroHaJbHbIX f4yeeK. B mon-
TBEPK/ICHUE 3TOTO MPETOJIOKEHUSI CBUICTEIBCTBYET TO,
YTO MaKCHMaslbHasi OpraHu3aiyst (GopMHUpPYyeMBbIX HOPHUCTHIX
OKCHIOB aJIIOMHUHHSA HaOJI0gaeTcs MMEHHO HPH BBICOKUX
HaNpsDKCHHUsIX (pHUC. 5) 0 TOSIBJICHHS MUKPOILIA3MEHHBIX
00pa3oBaHuii, KOTOPBIE YKE JIOKAJIU3YIOTCH Ha 3HAYUTEIILHO
OospIMX 00J1aCTAX, YTO HApylIaeT HAHOPAa3MEPHYIO CaMo-
opranmsaumio. [Ipu 3ToM HaHOIUIa3MeHHble OOpa3oBaHUSA
HEBUIVMEI, TaK KaK HMX pa3Mepsl MEHbIIE, YeM IpEieib-
Has paspellaolas ClocOOHOCTb ONTUYECKON MUKPOCKOIUH.
Takne HaHOIJIA3MEHHBIE OOpa30BaHUA CIIOCOOHBI BHIIOJI-
HATb POJb CaMO(OKYCHUPYIOLIMXCH 3aTpaBOK [JI PocTa
TI0p, 4TO ¥ 00ECIeYNBACT CaMOYHOPSIIOYNBAHNE CTPYKTYPBI
pactymero nopucroro oxcupa. Ilpu sTomM MOxHO OTMe-
TUTH aHAJIOTHIO ¢ 3¢ {eKToM caMO(pOKYCUPOBKU CBETOBOIO
Jlyda B HEJIMHEHHON ONTHKE HPHU 3JICKTPUYCCKUX IIOJIAX
101°—10" V/m.

Eme ogauM HOBBIM 3((eKTOM, BO3HUKAIOMEM P TTOpH-
CTOM aHOMPOBAHUY AJIIOMUHUS C UCIIOIb30BaHUEM BBICOKUX
HaNpsDKCHUH, SIBJISICTCS aHM30TPONHS aHOTHOTO POCTa MPH
JIOKQJIbHOM aHOAVMPOBAHUH C HCIIOJIb30BAHUEM MAaCKHPYIO-
mero MHOKpeTHsA. OHa 3aK/I0YaeTcs B 3aMETHOM  pa3iiu-
YUU CKOPOCTH POCTa aHOMHOTO OKCUAA B BEPTHKAIBHOM
(Vyert) 1 ropusonTanbHOM (Vo) HampaBiieHusx (puc. 6),
9TO oO0ecrednBaeT MHUHHMAJIbHBEIC < OOKOBBIC YXOIBI TIPH
(OpMIPOBaHIN PUCYHKA, 3a1aBaEMOr0. Mackoil (Macka Ha
puc. 6 ynanena). OTMETUM, 9TO MMPH HU3KUX HATPSHKCHHUSX
TIPOIECC OPHUCTOrO aHOAWPOBAHUS SIBJISCTCS W30TPOITHBIM,

Puc. 5. ®ororpadusi GpoHTAIBHOM MOBEPXHOCTH MOPUCTOTO OK-
cupa ammoMuaus, norydeHaoro B 0.05 M H,C,04 npu HanpsbxkeHn
200 V.
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Puc. 6. ®@otorpadus HomnepeyHoro Cev4eHHs: HOPHACTOrO OKCHAA
QJIIOMHMHUSA, TIOTy4EeHHOIo JIOKaJIbHBIM aHopupoBanueM B 0.05 M
H>C,04 npu Hanpsoxernn 250 V (a) 1 cxemaTndHOe H300paKeHie
IIOPUCTOTO OKCUAA aJIOMUHUS, JEeMOHCTPHpYIOIee HperMyLie-
CTBEHHBIII POCT IOpP B BEPTHKAJILHOM HAIIPaBJICHIU OTHOCHUTEJIBHO
HCXOIHOI OBEpXHOCTH (b).

T. €. CKOPOCTB ITPOLIECCa B TOPH30HTATIBHOM M BEPTHUKAIbHOM
HAIpPaBJICHUSIX MPAKTHIECKH OfiHaKoBsa [12].

DopMHIPOBaHUE ATIOMUHUCBBIX MEKCOCIUHCHUN HWHTE-
TPAIBHBIX CXEM IPU IOMOIIM HOPUCTOr0 aHOIHPOBAHUS
QTIOMHHHS C BBICOKOH CTEIICHBIO aHM30TPOIMHU IO3BOJISET
HCHOJIb30BaTh ITOT HPOIIECC IPH U3rOTOBJICHIN MeTaJlIN3a-
i CBUC ¢ cyOMUKPOHHBIME pa3MepamMu 3JieMeHTOB [13],
a TaKKe OTKPHIBACT HOBHIC BO3MOXKHOCTHU JUIS MHTETPAIlN
ONTHUYECKHUX U METAUIMIECKUX MEKCOCTUHEHUI Ha KPEMHH-
eBbIX ummax [14].

TaxuMm 06pa3oM, MPOBEICHHBIC MCCIICIOBAHUS ITOKA3aIIH,
YTO HPH BBICOKUX HANPSDKCHHUSX B XOIE IMOPUCTOrO aHONU-
POBaHUS ATIOMIHHS HANIPSHKCHHOCTD JICKTPHIECKOTO TOJIS
B JIOKQJIBHBIX 00JIACTAX BHYTPH OKCHIA JOCTHTAeT BEJIMIHH
10°-10'"°V/m, 4To CMOCOGHO BHI3BIBATH MPHHIIMITHAJILHO
HoBble 3(¢exTe.. K Takum 3ddexktaMm MOXKHO OTHECTH
CaMOOPTaHM3ALMIO MOPUCTON CTPYKTYPHI, MOSBJICHHE CBe-
TAIMAXCS MHKPOIUIA3M W aHU30TPOIHIO IIOPHCTOIO aHO-
mupoBarus. Kpome Toro, ciemyeT oxXumaTh oOHapy:KeHHE
OPYIHX HOBBIX 3((EKTOB IPH aHONMPOBAHWH ATIOMIHHUS
B peXHMMaxX, 0OCCIICUMBAIOIMX BBICOKHEC HANPSHKCHHOCTH
AJIEKTPHYECKOTO 0JIsI BHYTPH GapbepHOro CJI0sI TIOPHCTOrO
oKcHpa.

3akniouyeHune

IIpoBeneHHbI pacyeT 3JICKTPUUYECKOTO IOJId, CO3laBae-
MOTO B OKCHIE aJIOMHHHS BO BpeMs aHOAMPOBAHUS ajlio-
MUHHS, I0Ka3aJl BBICOKUE 3HAYCHMS €ro HalpsHKEHHOCTU B
0apbEepPHOM CJI0€ Y TPAHUIIBI AICKTPOJIUT—OKCHT IS CTPYK-
TYp C HU3KAM 3HAUYCHHWEM IOPUCTOCTH. JTO, KaK IMOKa3asl
SKCIIEPHMEHT, IPUBOMNT K IOSIBJICHUIO HA JHE HOP IUIa3MeH-
HBIX 00pa30BaHMl, U3/Ty4YalOIMX CBET BUAMMOIO JUAMa30Ha,
CaMOOPraHM3alUH CTPYKTYPHI HOPUCTOTO OKCUIA ATIOMUHUS
Y aHU30TPOIUH JIOKAIBHOTO MOPUCTOTO aHOIUPOBAHMSL.
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ABTOpH BHIpaxaloT OsaromapHocTh Tpod. B.E. Bopm-
CEHKO 3a OOCYyXKIEeHHe HACTOSIEeH padoThl U KPUTHUYECKHE
3aMe4aHHs1, CIIOCOOCTBOBABIINE €€ COBEPILEHCTBOBAHMIO.

PaGora BmmosiHeHa B pamkax 3amanus 2.4.18 Tocymap-
CTBEHHOW NpOrpaMMbl HAYy4YHBIX HCCJICHOBaHWiA ,,DyHKIH-
OHaJIbHBIC ¥ KOMIIO3WIIMOHHBIE MaTepualibl, HaHOMaTepHa-

JIBI

, Pecrybsiuka benapyce.
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