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PaccMmaTpuBaeTcst omMH U3 BO3MOXHBIX MEXaHM3MOB B3aUMOICHCTBUSI OrpaHUYEHHOIT 00J1aCTH TO-
peHus (¢akesna IUIaMEHHM) ¢ IIPUIOXKEHHBIM 3JIeKTpUUEeCKUM IojeM. McciienoBaHre OCHOBaAaHO Ha
MPUMEHEHUU METOMOB 3JieKTporuapoarHaMuku (DT]1) niist onvcaHusl XUMUUYECKU pearupyroimx
MHOTOKOMITOHEHTHBIX HEpaBHOBECHBIX YaCTUYHO MOHM30BAaHHBIX ra30BbIX cMeceil. [TokaszaHo, 4To
B OKPECTHOCTU TPAHMII IJIAMEHU MPU OMpeAeICHHBIX YCIOBUSIX O0Opa3yrTCs 30HBI OOBEMHOIO
SJIEKTPUYECKOTO 3apsifia, Ha KOTOpbIe MOXXHO BO3IeiCTBOBATH MmoJjieM. Mccenyercs XxapakTep u3Me-
HEHUSI 3TUX 30H IO/ BIUSTHUEM TOJIS.

Karoueswie caosa: BBICOKOTEMIIEpATyYpHad ra3doBasgd CMECbhb, MOJICKYJISIPHBIC Ia3bl, XEMOMOHMU3alluA,
00BEMHBI 3JTCKT]3H'-I€CKI/II71 3apdan, KyJJOHOBCKas cujia, JICKTPOruapoanHaMuKa
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T'opeHue pa3IMYHOro TUIIA Ta30BBIX CMECE SIBIISIETCS IIMPOKO pacIlpOCTpaHEHHBIM TEXHOJIOIMYe-
CKUM IIPOILIECCOM, IIO3TOMY ITOBBIIIEHNE €T0 3(P(PEKTUBHOCTH Pa3IMIHBIMU CIIOCOOAMM IIPEACTABIISICT
aKTyanbHYy10 3amady. OnuH 13 HUX CBSI3aH C BO3ACHCTBUEM Ha IJIaMsl BHEIIHUM, IPUIOXKEHHBIM 3JIeK-
Tpu4decKUM nojieM [1—5]. B akcriepuMeHTax M TEOpETUUECKUX pacuyeTax ¢ pa3IndHbIMU MOIEISIMU X1 -
MUYECKON KMHETUKHU, IIPU pa3HOM KOH(pUTYypallui 3J€KTPOAOB 1 BapbMPOBAaHUHY BEIUIMHBI IIPUKJIIA-
IBIBAEMOTO K HMM HamnpsDKeHHMs HaOmomannch ciaenyiomue 3dpdekTsl. HeMoHOTOHHOE pacTsKeHue
¢poHTa TUIaMEHU, YBEJIMYCHUE CKOPOCTHU U TeMIIepaTyphl INITaMEHU, TIPYKMMaHUe IJIaMeHU K OMHOMY
M3 2JICKTPOOOB C paclImpeHrueM ¢akesa, ralleHre INIaMeH B MUKPOTropeJiKax ¢ pOCTOM HaIlpsSKeHHO-
CTU 0JIs1, u3MeHeHue conepkanus NO, U caxu B NpoAyKTax ropeHusi 1 T.M. OmHaKo r’uApoauHaMuye-
CKUI MEXaHU3M B3aUMOACHCTBUS T10JISI M KBa3MHEHTpaIbHOI YaCTUUHO MOHM30BAaHHOM Cpeabl, 0Opa-
3yI01el TUIaMsI, 10 CUX IIOP OCTaeTCs OO0 KOHIIA He BhIICHEHHBIM. Mcronb3yeMoe B InTepaType MOHsI-
THE “MOHHOTO BeTpa”, KaK MPUIMHBI HaO ogaeMbIxX 3(p(HEKTOB B TUIAaMEHU TIPU BO3ASHCTBUM Ha HETO
BJIEKTPUYECKOTO IT0JIsSA, PU3NYECKU HETOCTATOYHO 060CHOBaHO. B [6] B pamkax DI'JI mpoBeneHo ucciie-
JIOBaHUE 2JICKTPUYECKOM CTPYKTYPhI IJIAMEHU IIPU OTCYTCTBUU MPMIOXKEHHBIX BHEIIHUX JIEKTpUYC-
CcKuX nosei. B nanHoi1 paboTe pacCMOTPEHO BIMSHUE MOCTOSHHOTO IMPUIOKESHHOTO 3JIEKTPUIECKOTO
T10JIs1 pa3IMYHON MHTEHCUBHOCTU Ha U3MEHeHUEe (hOPMBI U CTPYKTYPHI TUTAMEHU.

B YrJ€BOOOPOOJHO-BO3AYIIIHOM IVIAaME€HU, TUIIMYHOM IS TEXHOJIOIMYECCKUX ITPOLECCOB, KOHIICH-
Tpanuud 3apsAKECHHBIX YaCTULL OTHOCUTCJIbHO MaJila 1 B 3aBUCUMMOCTH OT KOHKPETHBIX YCJIOBI/Iﬁ cocTaB-

Js€eT BeamduHy nopsaaka 101°—10"2 cm—3. J171s1 rutaMeH pa3iIvMYHbIX YIVIEBOIOPOLOB OCHOBHOM MEXaHU3M
TIOSIBJICHMSI MIOHOB M CBOOOIHBIX 3JIEKTPOHOB CBSI3aH C peaKIUsIMM aCCOLIMaTHBHOM MOHU3ALUM Y MOH-

HO-MoJeKynsipHoii nepeszapsaaku: CH + O = CHO* + e, CH + C,H, = C;H; + ¢-, CHO" + H,0 =
= H;0" + CO [7, 8]. Bkian TepMUUYeCKO MOHU3ALIMH ITPUMECEN C HU3KUM MTOTEHIIMAIOM MOHU3aLNK
B CYMMapHYI0 KOHIIEHTPALIMIO 3apsKeHHBIX YacTUl] He3HauuTeleH. Micue3HOBeHME 3apsiKeHHBbIX ya-
CTHII IIPOUCXOINT B PEAKIIUSAX TUCCOLMATUBHOM pekomOuHatmn: H;O* + e~ = H,0O + H. B pesynbraTe
MpPOTEeKaHMsI OBICTPBIX peaKlMil Iepe3apsaky, B 3aBUCUMOCTH OT YCJIOBUM B pearupyrolleii ra30Boit
CMecCHU, YacTo HabaoaaeTcsl peobiaaloluii COpT MIOHOB. DKCIIEPUMEHTHI 1 KUHETUYECKOE MOAEIN-
poOBaHMe MOKa3bIBAET, YTO B YIJIEBOAOPOIHOM ILUIAMEHM IPU JaBJISHUSIX MOPsIIKa aTMOC(hEpHOTOo U TeM-
neparypax B guamnaszone 1200—3000 K rmpucyTcTBYIOT 3J1eKTPOHBI 1 HECKOJIBKO COPTOB ITOJIOXKUTEIBHBIX
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MOHOB ¢ KoHLeHTpauueil mopsaka 10°—102 cm—3 [8]. [MockobKy pearupymoluas ra3oBasi CMech B Lie-
JIOM KBa3WHEWTpaibHa, a CTeIIeHb MOHU3allNY MaJia, TO B OTCYTCTBUE TIPUIOXKEHHBIX SJIEKTPUUECKUX 1
MAarHUTHBIX MOJIEN BIUIHUEM 3aps2K€HHBIX YaCTULL Ha ABU2KEHHNE CPEABI B LICJIOM MOXKHO npeHCGpeqb.
INpu onumcanum miaMeHu ¢ no3uumii DI 1erecoobpasHo WIsT YIPOIIEHUsT OOBEAUMHUTL BCE COPTA
MOHOB B OJIHY 3apsSKEHHYIO KOMIIOHEHTY Ta30BOI CMeCH, UMEIOIIYIO MOJI0XUTEIbHbBIN 3apsi U CBOM-
CTBAa ITepeHoOca, XapaKTepHEbIe 1151 IIpeobaagaoiero copra moHoB. CiaeayeT 3aMeTUTh, YTO HET HE0OX0-
JIUMOCTH ACTAJBHOTO YYeTa BCei LEMOYKN peaKInii XeMOMOHU3ALNHU, TIOCKOJIbKY MOKHO 000CHOBAH -
HO CYUTaTh, YTO KOHCTAHTHI CKOPOCTEN XMMUUYECKUX MPOLIECCOB HE 3aBUCAT OT BEJIUYMHBI PEaIbHO
NpUMEHSIEMbIX HATIPSKEHHOCTEM 3JIEKTPUYECKOTO MO, B COOTBETCTBUM ¢ 3TUM MPU YUCIEHHOM MO-
JIEeIUPOBAHUM 3aa4U BCIO COBOKYIMHOCTh PEAKLMil 3aMEHUM HEKOTOPBIM HE 3aBUCIIINAM OT ITOJIS
5(pHEKTUBHBIM UCTOYHUKOM 3apSIKEHHBIX YACTHIl, HEPAaBHOMEPHO pacCIpeNeieHHbIM II0 BCEMY
00BbeMy pearupytoleii cMmec. HeomHOpOTHOCTh UCTOYHMKA CBS3aHAa, HAITPUMED, C HEOMHOPOTHOCTHIO
pacripefejeHusl TeEMIIEPaTyphbl, BRI3BAHHON 3K30TepMUYECKUMU XUMUYECKUMU PEAKLIUSIMU TIPU TOpe-
Huu. B manpHeiinieM, Kak 1 B [6], UCIONIb3yeM MOAEIbHYIO (PYHKIUIO OOBEMHOIO MCTOYHUKA, 3aBUCSI-
LIYIO OT MPOCTPAHCTBEHHOM KOOPAWHATEL. DTa 3aBUCUMOCTh ITPUOIKEHHO COOTBETCTBYET PEaTbHBIM
XUMUWYECKUM TpoLeccaM TOPEHUs U MO3BOJSIET BHISBUTH OCHOBHBIE OCOOCHHOCTU B3aMMOIECTBUS
TJIAMEHU C TTIOJIEM.

1. 3TA-MOJEJIb U ITOCTAHOBKA 3AJAYA

PaccmarpuBaeTcst HEM30TEPMUUECKOE TE€UEHME B TUIOCKOM KaHajle MHOTOKOMITIOHEHTHOM XUMuye-
CKM pearupymliieii ra3oBoii cMecHU, coaepKalleil 3apsikeHHbIE YaCTULIBI IBYX COPTOB: C MOJOXUTEIb-
HBbIM U OTPUILIATEJIbHBIM 3HAKOM 3apsiia (OIHOKPATHO MOJOXUTEIbHO 3apsKeHHbIE JOMUHUPYIOIIIME
WOHBI U CBOOOAHbBIE 3JIEKTPOHBI). JIBUXKEeHUE cpedbl B LIEJIOM OMUCHIBACTCS OOBIYHBIMU YPaBHEHUSIMU
COXpaHEeHUs UMIYJIbca U HEPTUHU LIS BA3KOM XKUIKOCTH, B KOTOpbIE 100aBIeHa 00beMHast KyJOHOB-
cKas cuia. B ypaBHeHUSIX 1151 3apsi>KeHHBIX YaCTULL YIUThIBalOTCs nuddy3ust u apeiid B aaeKTpuye-
CKOM T10Jie, 00beMHbIE peaKIIMU XUMUYECKON MOHU3ALIMU U TUCCOLIMAaTUBHONM PEKOMOUHALIMU, a TAKXKE
BO3MOXHbIE TOBEPXHOCTHBIE JICKTPOXUMUYECKHUE TTpoliecChbl. OObEMHBIN UCTOUHUK 3apsSIKEHHBIX Ya-
CTUI1I 3aBUCHUT OT KOHLIEHTPALIMI pearupyroimx KOMIOHEHT CMECU U OT KOHCTaHT CKOPOCTelt peakiuii
XEeMOMOHU3AlUU U JUCCOLIMAaTUBHOM peKOMOUHAIIMU, BEJIMUMHA KOTOPBIX, B OCHOBHOM, OIpEeIsieTcs
TEMIIEPATYPO U COPTOM TOMUHUPYIOLINX MOHOB. B OKpeCTHOCTU rpaHUll TJIAMEHU U B CAMOM IJIaMe-
HU, OYEBUIHO, UMEIOTCS OOJIbIlIME rPaJUEHThl YKa3aHHbIX BbIIIE TapaMeTPOB, ClieI0BATENbHO, CyIlle-
CTBYET CHJIbHAsI HEOIHOPOIHOCTh MCTOYHMKA 3apsSKEHHBIX YacThLl. B maHHOI pabote, Kak U B [6], mis
aHanuza AT/l xapaKTepUCTUK CPeibl TPOCTPAHCTBEHHAs] HEOAHOPOAHOCTh 3a71aeTCs B BUIIE HEKOTOPOIA
MOJIEJILHOM cTyreH4aTon pyHkuuu W(x). Ora pyHkuus W(x), 3aBUCUT TOJIBKO OT KOOPJAMHATHI X, MO-
MepevyHoii K CTEHKaM ITIJIOCKOro KaHaja. Besne najiee koopinmHaTa X OTHECeHa K LIUpUHEe KaHaia L,
dyHkius W(x) — K HEKOTOpPO xapakTepHoOU BeanuuuHe 3¢h(HEKTUBHONM CKOPOCTU MOHU3ALUU W,. [1o
MOPSIAKY BEJTUYMHBI B 00JIaCTU MaKCUMAaIbHBIX 3HAYCHU NCOIb30BaHHAsI MOAEIbHAsT (DYHKIINS COOT-
BETCTBYET HAO/I10JJaeMbIM B SKCIIEPUMEHTAX 3HAUYCHUSIM.

JJ1st KaueCTBEHHOM OLICHKH 3JICKTPOTrUAPOINHAMUYSCKIX CBOMCTB BRIOpaHa clieayiomas yIIpolIeH-
Hasl cXeMa Te4eHUsI: 00JIaCTh TeIIOBBIICJICHMS M MIOHU3ALMU 3a CYET 9K30TepPMUUYECKUX peaKIInii rope-
HUS U peakKlnii XeMOMOHU3AIUM PACIOIaraeTCd MEXIY MTPUCTEHOYHBIMU XOJIOAHBIMU CIIOSIMU, TIIE Be-
JIMYMHA MOHU3AIIMOHHOIO NCTOYHMKA MaJia, XOTsI TaM U COAepXKaTCs 3apsi>KkeHHbIe YaCTUIIBI U3-3a Me-
peHoca uX u3 ropsiueii odacTu. 3aMeTUM, YTO B UCHIOIb3yeMOM MOACIBHOM IIPEACTaBICHUH 30Ha, IIIe
Wi(x) = 0, Bk1to4aeT B ce0s1 Kak (OpOHT ToOpeHMsI, TaK 1 00JIaCTh IIPOIYKTOB TOPEHUSI.

Cucrema ypaBHEHUH VIS TTApaMETPOB Pearupyrolieil Cpeabl, XapaKTeprU3yIoIINUX ee DJIeKTPUIECKIe
CBOICTBA NP HAJIMYMU BHELIHETO MPUJIOXKEHHOTO JIEKTPUUYECKOTO TT0JIsI, @ UMEHHO, IJIsl KOHIIEHTpa-
1 MOHOB M 3JIEKTPOHOB, 3JIEKTPUUECKOTO TTOTEHITNANIA M HATIPSDKEHHOCTH SJIEKTPUYECKOTO TTOJIST, B
CTallMOHApHOM MPUOIVXKEHUN UMeeT BU [9]

d

—(nU;) =W(x)—ann,, i=1,2 (1.1)
dx
— o d
nU, = sign(e))bm,E — D, —n; (1.2)
dx
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E=——, —
dx

dF ¢ (dF)
dx dx

=-4ng, q= Ze,-n,, >0, <0

J, = eny,

3nech BennuuHbl #;, U, D,, b; — COOTBETCTBEHHO, KOHIIEHTpalM1 UOHOB (i = 1) U 271eKTpOHOB (i = 2),
HOpMaJIbHbI€ K CTEHKaM KOMITOHEHThI UMD (HY3MOHHOMU CKOPOCTU 3TUX YaCTHUI, KO3(DDUIIMEHTHI TUd-
¢by3uu ¥ IOABUKHOCTU, F'— alieKTpruuyecKuil moteHuuasn, £ — rnomnepeyHasi KOMIOHEHTa HAMPsSIXKEHHO-
CTU BJIEKTPUYECKOTO T0JI81, ¢ — IUIOTHOCTb 00bEMHOTO 3apsia, J, — MIOTHOCTb MOJHOTO TOKA, €; — 3apsi/l
yactulibl. Kak yxxe ropopuinock, W(x) npenctapiseT codoii MoaeabHyI0 3(hHEeKTUBHYIO CKOPOCTb 00b-
€MHO peakllMy MOHU3ALIMK, OCHOBAHHYIO Ha 00paboTKe KCIIepUMEHTaIbHbBIX U3MEPEHUI, a — 3a1a-
Baemasl 110 JIMTepaTypHbIM JaHHBIM KOHCTAHTa CKOPOCTU OOBEMHOI 2JIEKTPOH-UOHHO TMCCOIIMaTHUB-
HOIT peKOMOMHALIN.

IIpu 3anucu ypaBHEHM CIedaHO IIPEAIIOJOXEHNE, YTO MPOIECC CTAllMOHAPHBIN, HeCcyIlasl cpeaa
JIBUXKETCS MO TJIOCKOMY KaHaly C TIOCTOSIHHOM CKOPOCThIO, BA3KUMU 3 (heKTaMu BOJIM3U CTEHOK Mpe-
HeOperaercs. B aTUX IIpenmnoIoXKeHUSIX mapaMeTphl Cpeabl 3aBUCST TOJIBKO OT KOOPIMHATHI X, IIEPIICH-
JUKYJSIPHOI CTeHKaM KaHasa.

PaccmaTtpuBaeTcs ciydail MpOBOMSIINX CTEHOK, MACATBLHO KaTaTUTHICCKUX TS 3apssKeHHBIX Ja-
ctull. JeTasbHO UccaeaoBaHa CUTYalMs ITPYU Pa3TUYHBIX OTPUIIATEILHBIX TOTEHIIMAIaX OMHOM U3 CTe-
HOK. [Ipu 3TOM MoTeHLIMAJ APYroii CTEHKU BO BCeX Caydasix IpUHUMAaETCsl HyJieBbIM. B cooTBeTCTBUM €
9TUM I'paHUYHbBIC YCI0BUS Wit ypaBHeHMit (1.1)—(1.3) 3armmem B Bune (x =0, 1 — KoopaAHATHI CTEHOK
KaHaJja)

(1.3)

FO)=Fw, F(1)=0, n(0)=n()=0 i=12 (1.4)

3agaua (1.1)—(1.4) pelraercss YMCISHHO METOAOM YCTAaHOBJICHUS C IBHO-HESIBHBIMU Pa3HOCTHBIMU
cxeMaMH C TIpPUMEHEHUEeM MATPUYHOM MPOTOHKU (KUCIIONB30BaJICs pa3pabOoTaHHBIA aBTOpaMM MaKeT
CELL).

YpaBHEHMs M TPaHUYHBIE YCJIOBUS 3aMlMcaHbl B 0€3pa3sMepHOM BUIE C XapaKTEPHBIMU 3HAYEHUSIMU
BXOISIIIMX B 3a/1a4y [TapaMeTPOB: KOHLICHTPALINU 3apsKEHHBIX YaCTULL OTHECEHBI K 1y = (W/ay) ">, tie
wy =105 cm3 ¢!, @y =6 x 1077 cM3c™!, cKOPOCTh MOHU3ALUU — K BEIMYUHE W, 0OBEMHBII 3aps —
K en,, DJIEKTPUUECKUI TOTEHIUAN K TerioBomy k1, /e, mone — K kT/eL, T, = 1600 K.

2. OBCYXJIEHUE PE3YJIbTATOB

B nanHoMm maparpade TnpeactaBieHbl pe3yabTaThl pellleHUsT 3aJauM 1 MMPOBeAcH aHaJIUu3 BIUSHUS
NPUIOKEHHOTO 3JIEKTPUYSCKOTO MOJIsl HA MOHU3ALMOHHOE COCTOsSTHYE (DaKena yrieBoIOPOIHOTO Iia-
MeHU. Bo Bcex pacuerax cumTaeTcs, YTO SJIEKTPOILI IIpOBoAsIINe. PaccMOTpeHBI 1Ba BapUaHTa 3a0auu:
BBICOTA CTYIIeHbKM (pyHKLIMKN W(x), Mogenupytolieii mmpokuii paken (0.4 < x < 0.6), pabHa W= 10 u,
COOTBETCTBeHHO, y3Kuii paken (0.47 < x < 0.53) paBHa W = 4. BHe ykazaHHbIX UHTepBajioB W(x) = 0.
Bo Bcex pacueTtax 6e3pa3sMepHBI KOa(hGHUIIMEHT peKoMOMHALMK ¢ = 1. B KaxnoM BapuaHTe UCCIEHY-
eTCsl UBMEHEHMEe KapTUHBI TEUEHUSI C YBEeJIUUEHUEM MPUJIOKEHHON pa3HOCTU TTOTEHIIUAIOB 3JIEKTPO-
JIOB.

2.1. Pacuemvt 0as wiuporxoeo gpaxena (W =10, 0.4 <x < 0.6)

Pucynku 1, 2 nmokaseiBarot Tpancdopmanmio DI -mapamMeTpoB dakesa Ipy HATOXKEHUN HEOOIb-
1Ioro orpuuaresbHoro noreHuuana (Fw = —100) K 1eBomy 3jekTpony (x = 0). BunHo, 4To npusieraio-
IIast K 3TOMY 3JIEKTPOAY OOJIACTh 3apsKaeTCs ITOJIOKUTEILHO 32 CUET MPUTSIKEHUST MOHOB U3 (hakena,
BJIEKTPOHBI 3I€Ch ITPAKTUUECKH OTCYTCTBYIOT. BUIlosipHast CTpyKTypa, KOTopast BOSHUKAET Ha KaxKIOM
rpaHulie pakena MpU OTCYTCTBUHM MPIIIOKEHHOTO TI0JIs [6], cCOXpaHsIeTCsT TOJIBKO Ha MpaBoil rpaHULIEe U
SIBJISIETCS IPUYMHOM HEMOHOTOHHOTO U3MEHEHMSI TI0JIsI B 3TOIT 00J1aCTH, TIe UMEET MECTO TaKKe MPO-
TUBOIIOJIOXXHAsI HAIIPaBJIEHHOCTh KYJIOHOBCKUX CW. BoJjiblllas 4acTh MOIEpEeYHOro ceueHus axeiia
ocTaeTcsl KBa3MHEUTpaJbHOM, HANIPSI)KEHHOCTh MO 3ech 01M3Ka K Hy10. C yBeIUUYeHUEM MPUIIO-
JKeHHOM K CTeHKaM pa3HoCTu noTeHuuanoB (Fw = —1000) KkBa3uHEHTpaJIbHOCTD (hakesia MOCTeNeHHO
ncye3aeT U (pakesl CTAHOBUTCS TTOJIOKUTEIBLHO 3apSKeHHBIM IMTPAKTUYECKH BO BCEM ITONIEPEUHOM ceue-
Huu. HeGonbi1oii oTpuLiaTeIbHbIN 3apsia 00pa3yeTcs B IIpaBOi OT 30HbI TOPEHUS 001aCTU cpelbl (puc. 3).
KBasuHeiiTpanbHOIT yacTu ¢akena He cylnecTByeT. KyJTOHOBCKME CUITBI IefICTBYIOT B HAIIPABJIEHUH Jie-
BOIf OTpULIATEILHO 3apssKeHHOI CTEHKHY KaHajla, CTPEMSICh ITPHXXaTh 00JIaCTh TOPEHUS K JIEBOMY, OTPU-
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Puc. 1. PacnipeneneHnst KOHUEHTpaLWii MIOHOB 7| (JIUHUSA 1), 37IEKTPOHOB 71, — 2 1 INIOTHOCTH OOBEMHOTO 3apsifia g — 3 B
MOINEePEYHOM CEUEHMH KaHaJIa ¢ TpoBoasdmMu creHkamu, F(0) = —100. W= 10, 0.4 < x < 0.6. BHe yka3zaHHOIro UHTEP-
Baa W= 0.
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Puc. 2. PacnipeneneHust anekTprudeckoro nmoreHunana F (muaus /), HaNpsoKeHHOCTH TTOTIEPEYHOTO 3JIEKTPUIECKOTO
noJist £ — 2, KynoHoBcKoit critbl FK — 3 B TTONIEPEeYHOM CEUCHUM KaHasla ¢ POBOISIIMMU cTeHKaMu. [1puioxXeHHbI
anekTpuueckuii moreHuunan F(0) = —100. W= 10, 0.4 < x < 0.6. Bue ykazanHoro unrepsaia W= 0.

LaTeJIbHO 3apspkeHHOMY 21ekTpony (puc. 4). IlonepeyHasi cocTaBiisiioliasi HaIpsKeHHOCTH IO T10-
YTHU Be3/e HallpaBJieHa K JIeBOMY 3JieKTpoay. [Ipu 3ToM MoJie B OKpeCTHOCTU 3apsKEHHOTO 3J1eKTPOoa
U B pearupylouieii 30He TOCTUTAET JOBOJBHO OONBIINX 3HaUeHU. MOHU3alMOHHOE paBHOBECUE B 00-
JIACTU TOPEHUS M3-3a ICMUCTBUS CUIILHOTO TOJIsSI OTCYTCTBYET, TP 3TOM KOHILICHTPALISI MOHOB 3aMETHO
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n
)
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Puc. 3. PacnipeneneHust KOHLIEHTpaLUii NOHOB 1| (JIUHUS 1), 3MEKTPOHOB 1, — 2 U IJIOTHOCTU OOBEMHOTO 3apsifa ¢ — 3
B IIONIEPEYHOM CEUYEHUU KaHaJja ¢ IpoBoagmumu creHkamu, F(0) = —1000. W= 10, 0.4 < x < 0.6. BHe yka3aHHOTO UH-
TepBana W= 0.

2000
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—2000

-4000
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Puc. 4. Pacnipenenenus noteHuuana F (quHus /), HAPSKEHHOCTH MOIMEPEYHOT0 3JIEKTPUYECKOro nosst £ — 2, Kyjio-
HOBCKOW cujibl FK — 3 B IOMepeYyHOM CeueHUHU KaHajla ¢ IPOBOISIIMMU CTeHKaMu. [1puiiokeHHast K CTEHKaM pas-
HOCTb 3JIeKTprYeckux noreHuuaion F(0) = —1000. W= 10, 0.4 < x < 0.6. BHe ykazaHHoro uHTepBana W= 0.

IIPpEBLIIIACT MX PaBHOBCCHOC€ 3HAYCHME BCICACTBUE YMCHBLIICHMSA CKOPOCTHU peKOM6I/IHaLII/IOHHOI‘O
Imponecca, BbI3BBAHHOTI'O HU3KOH KOHHCHTD&HHCﬁ QJICKTPOHOB.

B victmonb3yemoii Monenu dakesa miaMeHu 00JIacTh TopeHus (30HA, [e MCTOUYHUK 3apSsKEHHbBIX Ya-
ctun W > 0) cunraeTcss HEM3MEHHOI IIpu AeopMaluy Npoduieii KOHLIEHTPalii MIOHOB U JIEKTPO-
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Puc. 5. PacnipeneneHus KOHLEHTpaLUi MOHOB /1| (JIMHUA 1), 3]1€KTPOHOB /1y — 2 A ILIOTHOCTU OOBEMHOTO 3apsna ¢ — 3 B
TMOTIEPEYHOM CEeYeHUHU KaHasa ¢ ipoBonsgimnmu cteHkamu, F(0) = —100. W= 4, 0.47 < x < 0.53. BHe yka3aHHOTO UH-
TepBasia W= 0.

HOB MO ICHCTBHUEM MOJISI. DTO COOTBETCTBYET IPEACTABICHUSIM, YTO MTPOLIECC TOPEHUST MHOTOKOMITO-
HEHTHOI ra30BOI CMECH SIBIISIETCS PE3YJIbTATOM OOJIBIION LIEMOUYKHM 9K30TEPMUUECKUX PEeaKIIN MEXIY
KOMIIOHEHTaMM CMeCH. DHEPreTUIeCKM1 BKJIad B 3TOT IIPOLIECC peaKIINii aCCOLMAaTUBHON NOHU3ALINN
HEe3HAYMTEeJIeH M He OKa3bIBaeT 3aMETHOTO BIIMSTHUS HA TEPMOIMHAMUYECKOE COCTOSTHUE Cpelbl [7], TeM
6oJiee, YTO MOI ACHCTBUEM MOJIsSI B 001aCTU TOPEHUS UBMEHSIOTCS KOHILIEHTPALMU TOJILKO IIPOIYKTOB
peaKkLuii XeMOMOHU3ALIUH.

HanbHeiilee yBeTndeHUE MIPUKIIAIBIBAEMOM K CTEHKaM KaHalla pa3HOCTH MTOTEHIINAI0B HE MEHSIET
KauyeCTBEHHYIO KapTuHY pacnpeneneHuii DI [-mapameTpoB (akea riaMeHu Mo IS CTBUEM TTOJISI.

2.2. Pacuemut 045 y3xo0eo pakena (W =4, 0.47 <x < 0.53)

Britire o6¢cyzknanach CUTyallvst B3aUMOIECTBUS TTOJISI C TUTAMEHEM B YCIIOBUSIX, KOTna MupuHa da-
KeJla OblTa JOCTaTOYHOM JJIs peain3alMid MOHU3AIMOHHOTO paBHOBeCUST B 0bjacTu ropeHus. [1pen-
CTaBJISIET MHTEPEC NPYToil CiIydail, KoTma TaKoro paBHOBecHs HeT (Y3KUit haken).

B [6] oGHapy>keHO, YTO MOHMU3AIIMOHHAsI HEPABHOBECHOCTh IMPUBOIMT K MOJIOXHUTEIBHON 3apsaaKe
BCETO MOTIEPEYHOTO ceueHM (hakesa Jaxe B OTCYTCTBUE IMPWIOXKEHHOTO BHEIITHETO oI, Pe3ybraTsl
pacueroB DI /I-mapamMeTpoB IJIs1 y3KOro (hpakeya ropeHus IpU BO3IEeHCTBUM Ha HETO TIPUTIOXKEHHON K
CTeHKaM pa3sHOCTH MOTEHIIMAJIOB IMIPUBEICeHEI Ha puc. 5—8.

W3 puc. 5 BUTZHO, 9YTO MOYTH BCS 30HA TOPEHUST UMEET MOJIOKUTEIBHBIN 3apsn (JTUHUS 3), TIpH 3TOM
KOHIIEHTPAIINS MOHOB 3IeCh IPEBHIIIAET, 2 KOHIIEHTPAIIUS 3JIEKTPOHOB, HA000POT, MEHBIIIE X PABHO-
BeCHBIX 3HaUeHUi. [Ton aeiicTBUEeM MO TTOJOKUTEIBLHO 3apsikaeTcsl Takke 00J1acTb BHE 30HbI TOpe-
HUd (TaM, toe W = 0), mpujeraioinasi K JeBoOMy, OTPUIIATeIbHO 3apsoKeHHOMY aJIeKTpony. Ha mpaBoit
rpaHuIIe TUTaMeHU 00pa3yeTcs HeOOBIION CIIOM OTPUIIATEIBHOTO 3apsaa, YTO IMMPUBOIUT K HEMOHO-
TOHHOMY U3MEHEHUIO HAIIPSKEHHOCTHU T10J1s1. Jlajee cpefa KBasuHeTpalibHa, MOTEHIMA U MOJie Me-
HSTIOTCA ¢71a60 M UMEIOT OJTM3KKE K HYJIIO 3HAUCHMUSI.

C yBeIn4eHUEM MIPIIOXKEHHOM pa3zHocTu moTeHIanoB (F(0) = —1000) KkoHIIeHTpalIys JIEKTPOHOB
B (bakeJie Mo AeiiCTBUEM II0JIsI CTAHOBUTCS MaJioit (puc. 7, 8). Takke 3HaUMTEIbHO HIXKE PaBHOBECHO-
ro 3HaYEeHMUs NajaeT KOHIEHTpalUs MOHOB B MakcuMyMe (Tiopsiaka 1 BMecto 2). [Ipu 3TOM MOHBI B OC-
HOBHOM COCPEIOTOYECHBI B 30HE 6€3 peaKIInii y IeBOro OTPUIIATEIBHOTO 3JIEKTPOIa, K KOTOPOMY TaKKe
HalTpaBJieHa KyJoHOBcKas cwmia. CrpaBa oT (akesa cpena HelTpalbHa ¢ MaJIbIM KOJTUIECTBOM 3apsi-
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Puc. 6. Pactipenenenus noteHmana F (muaus /), HaIIpsKEHHOCTH MOTIEPEYHOTO 3JIeKTprudecKoro nonst £ — 2, Kyno-
HOBCKOI cuJiibl FK — 3 B IONepeyHOM CeYeHUHU KaHajla ¢ TIPOBOISIIIMMU CTeHKaMU. [IpuiioxeHHas K CTeHKaM pas-
HOCTb 2J1IeKTpuueckux noreHuuanon F(0) = —100. W= 4, 0.47 < x < 0.53. Bue ykazanHoro unrtepsajia W= 0.

1.2
ny
)
q
0.8

0.4

Puc. 7. PacnipeneneHnst KOHLEHTpALWi MIOHOB 71| (JTMHUSA [), 3EKTPOHOB ) — 2 ¥ TUIOTHOCTA OOBEMHOTO 3apsiaa g — 3 B
MOMNEePEeYHOM CeYeHUH KaHaula ¢ TipoBoasimmrMu cteHkamu, F(0) = —1000. W= 4, 0.47 < x < 0.53. BHe yKa3aHHOTO UH-
TepBana W= 0.

KeHHBIX yacTul. [Tojie B 3TOi 061acTH MTOCTOSIHHO, MOTEHLIMAI MEHSIeTCS JIMHEITHO, HOpMaJIbHasl K
3JIEKTPOaaM KyJIOHOBCKas CUjia OTCYTCTBYET.

HNameHeHne npoduiis MOHHOM KOHIIEHTPALMU B MEX3JIEKTPOTHOM IMPOCTPAHCTBE C YBEIMUEHUEM
Pa3HOCTH TTOTEHIIUAIOB Ha CTEHKAX IS CTydasl y3KOiM 006J1aCTU TOpeHUs TToKa3aHo Ha puc. 9. B cuib-
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Puc. 8. Pacnipenenenus noteHuuana F (quaus 1), HAPSKEHHOCTH MOIIEPEYHOTO 3JIEKTPUYECKOro most £ — 2, Kyjo-
HOBCKOW cuiibl FK — 3 B IOMepeYyHOM CeUueHUHU KaHajla ¢ IPOBOISIIIMMU CTeHKaMu. [1puiioxeHHast K CTEHKaM pas-
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HOCTb 2J1eKTpudecKux noteHuuanoB F(0) = —1000. W= 4, 0.47 < x < 0.53. BHe ykazaHHoro uHTepBajaa W = (.
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Puc. 9. PacnipeneneHust KOHLIEHTpaLIMi MIOHOB (JIuHUM 1, 3, 4, 5) 1 3JIeKTpOHOB (IUTPUXOBas TUHUS 2) IJIsI pa3HbIX 3Ha-
YeHU I TPUJIOKEHHOM Pa3HOCTHU MeKTpruiIecKrx noteHunanios. Jluaum 1, 2: F(0) =0, Jluauum 3, 4, 5: F(0) =—100, —1000,

—10000 coorBeTrcTBeHHO. W =4, 0.47 < x < 0.53. BHe yka3zaHHoro uHtepBajia W= 0.

115

HBIX TPUJIOXKEHHBIX 3JIEKTPUYECKUX TTOJISIX 0OBEMHBIN IMOJOXUTEIBbHBIN 3apsia B 00J1aCTH JICBOTO OTPU-
LIATEILHO 3apsKEHHOTO BJIEKTPO/Ia TepPeCcTaeT BIIMATh HAa BEIUUMHY HATPSDKEHHOCTU CyMMAapPHOTO MOJIST
B cpene. KoHIIeHTpalnst MOHOB 3[eCh MEHSICTCS C YBEJIMUYCHUEM T10JII HEMOHOTOHHO, CHavajia pacTeT
BBILIIE PABHOBECHOTO 3HAUCHMUSI B (haKesie, KOTHa HEeT BHELIHETO MoJIsl, 3aTeM CTAaHOBUTCS CYIIECTBEHHO
MEHBIIIE €r0. DTO 0OBICHSIETCS TEM, YTO IIPU OOJIBIIIMX HATIPSIKEHHOCTSIX UCTOYHUK MOHOB HE yCIIeBaeT
KOMITEHCUPOBATh MOTOK MOHOB HA CTEHKY MO/ ASHCTBUEM ITOJIsI.
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SAK/IIOYEHHME

O6pa3oBaHue 061acTei 00BEMHOIO 3apsiaa B 30HAX OOJILILIMX IPaINEeHTOB UCTOYHMKA 3aPSKEHHBIX
YaCcTUI] B TUIAMEHAaX CO3IaeT OJIarompusITHbIC YCIOBUS IS TUAPOAMHAMUYECKOTO BO3ICICTBUSI HA HUX
BHEIITHUM 3JIEKTPUUCCKUM MOJEM U MOXET CIY>KUTh OMHUM U3 00bSICHEHU I HAOII0AaeMbIX B 9KCIIEPU-
MEHTaX MPOSIBJICHUM TaKOI0 poja B3auMOACUCTBUS IulaMeHU ¢ ToneM [1—5]. CnegyeT OoTMETUTh, 4TO
JIPYTOI aCIEKT BIUSHUS MOJISI Ha TIJ1aMsl, CBSI3aHHbBII ¢ U3MEHEHUEM COCTaBa IIPOIYKTOB TOpeHUS (TUIIa
conepxanusi NO,, caxxeobpa3zoBaHUs U T.11.) 3a CUET IlepepaclipeieieHUss MOHHBIX KOMIIOHEHT B CMeCH
MoJ, AefiCTBUEM MOJIsI, B JTAaHHOM paboTe He paccMaTpUBaJICS.
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