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JIOMIHECYeHmHUX — 1aMnax y  pedcumi — nonepeoHbo2o
nioiepieanus. Bcmanoeneno ymoeu 6UHUKHEHHS ma icHy8aHHA | WL.I. TapaceHKo,
HECMAyioHApHO20 MA CMAYIOHAPHO2O HABKONOEAEKMPOOHO20 | yamy. TexH. HAYK
po3psdy. Busnaueno xapaxkmep sminu wacmomu perakcayiunux | BII. KoBaJb,
KONUBAHb npoeioHocmi HeCMAaylOHApPHO20 | kamy. TeXH. HayK
HABKOJI0eNIeKMPOOHO20 pPO3PA0Y 6 3ANeHCHOCMI 6I0 GeNUUUHU TeproninbcoKuil
cmpymy nonepeoHv020 niodiepieants. Bcemanosneno dianazon HayioHanbHUIL
3HAYeHb CMPYMI6 NONepeoHbo20 Nioiepi6anHs, NPU  AKUX | mexniynuil
8UNAPOBYBAHHA | PO3NUNEHHS OKCUOHO20 wapy i3 enekmpooie yHisepcumem imeni
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OCOBJIHBOCTI IIEPEXI/THUX IIPOIIECIB IIOIIEPE/THBOI O
IHTITPIBAHHA EJIEKTPO/IIB JIOMIHECHHEHTHUX JIAMIT

IloctaHoBKka mnpobiemMu B 3arajabHoMy Buriasai. Jlediuut wmarepianpHUX Ta
€HEePreTUYHUX PECypciB, Ha (POHI BCE 3pOCTAIOYOTO TMOTIPIIEHHS E€KOCHCTEMH, CIIOHYKAa€
KpaiHH BCHOTO CBITYy J0 pO3pOOKH, BUPOOHUIITBA 1 CIIO)KMBAHHS EHEProOIIAIHHUX Ta
€KOJIOTIYHO YHCTHX CIOKHMBAadiB EHEPTETUUYHUX PECYpCiB. B CBITIOTEXHIUHIN Tally31 OCHOBHI
3YCHJUIS HampaBJIeHI Ha PO3pOOKY BUCOKOE()EKTUBHUX JKEpeN CBITJIA, CUCTEM KepyBaHHS 1
PO3MOAICHHS CBITJIIOBOTO TMOTOKY B Tpoctopi. JlocBia mokaszaB, 10 HAWOUTBIN IIBHUIAKO
OKYIUIAIOTBCSL BUTPATH, OB’ A3aHi 3 BIPOBAHKEHHSAM BUCOKOE()EKTUBHUX JIXKEpeI CBITIA, 10
SKMX BIJHOCHTBCS 1 ICHYIOYe pi3HOMaHITTSA JoMinectieHTHuUX Jjamn (JIJI). Oxnum 3
HaWBaXTUBIMKX MapaMeTpiB eGexTuBHOCTI JIJI, MOpsI 3 BUCOKOIO CBITJIOBOIO BiIa4€to, € X
cepenust TpuBamicts CBiTiHHS (CTC). OcobmuBO SKIIO BpaxyBaTH TOM ()akT, M0 B HHX
MICTHTBCSL PTYTh, SIKa € TOKCUYHOIO, 1 110 B YKpaiHi HE OpraHi30BaHUN Ha JIep>KaBHOMY piBHI
nporec 300py Ta yruiizamii BiampanboBanux JIJI. 3Bakaroum Ha 1ie, Tpeba MparHyTH HE
tineku 10 crBopeHHs JIJI 3 Benmukoto CTC, a 1 10 po3poOKU TakuWxX cXeM iX BBIMKHEHHS, B
SIKUX JIAMITH JIACHO TOpuid O MOBro. A 1e, sSK 1MoKa3ajau Hallll JOCHIDKEHHS, B 3HaYHINA Mipi
3aJISKUTH BiJ MapaMeTpiB MEepPeXiJHUX MPOIIECIB MOMEePeHBOro MigirpiBanHs enexTpoais JIJI
nepe X MepBiCHUM 3alallOBaHHAIM Ta TPUBATICTIO IX pOOOTH B ITYCKOBOMY PEKHUMI.

AHaJi3 JiTepaTypHuX JuKepes Ta nyoJikaniii. B [1,2,3,4]nokazano, mo CTC JIJI B
pi3HUX cxeMax BBIMKHEHHS pi3Ha. Lle MOsSCHIOETBCS THUM, IO PI3HUM CXEMaM BBIMKHEHHS
MpUTaMaHHI Pi3HI, 3a MapaMeTpaMH, IEpexigHl MPOIECH IONEePEAHHOTO ITiAIrpiBaHHS
€JIEKTPO/IiB MpH NiepBicHOMY 3anantoBanHi JIJI. I came BoHU, SIK BUSBHIIOCS, IO KIHIISI TaK 1 He
BHUBYCHI. [le MOXHA MOSCHUTH BiJCYTHICTIO, 10 HEJJABHHOTO Yacy, HEOOXITHUX 3ac00IB s
MPOBEACHHS MOMIOHOTO poay aAociikeHb. CydacHMI CTaH PO3BUTKY ENEKTPOHIKU 1
KOMIT FOTEPHOI TEXHIKH JO3BOJIMB HAaM CTBOPUTH BUMIPIOBAJILHUN 1HGOPMAIITHUN KOMILIEKC
(BIK) [5], 3a momoMorow SIKOTo BAAJIOCS OULTBII IETaTbHO AOCTITUTH TEPEXiIHI MPOIecH
MONEPETHHOTO TMIAITPIBaHHS €JIEKTPOMiB mNpu mnepBicHomy 3anamoBanni JUJI. Tlig dac
MOTMEPEIHBO MPOBEACHUX HAMHU JOCHIHKEHb BCTAHOBJICHO [6], 10 mpHU KPATHOCTSIX CTPyMY
nonepeaHporo migirpiands 1,51 6uteme B JIJI BUHMKAae HABKOJIOETEKTPOIHUN PO3PS, KU
CYIIPOBOJKYETHCSI IHTEHCUBHUM BHUIIAPOBYBAHHSM OKCHUIY, ajie HE BUBUEHO MPUYMHH HOTO
BUHUKHEHHS 1 PO3BUTKY.

Came ToMy MeTOI0 JaHOI CTATi CTaJ0 BUBYECHHS 0COOIMBOCTEH MEPEXiTHUX MPOIECIB
MOTNIEPETHBOTO MMiAirpiBaHHs enekTpodiB JIJI.
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Pe3yabTaTn nociaimkensb. s nocmimkenb Oyino BiniOpano mo 10 po3psgHux mamin
HU3BKOTO TUCKY MOTyxHicTio 8, 13, 15, 18, 36, 5BT, siki npolnumm mporec nonepeIHboro
BianmamoBanHs Ha mpoTs3i 100 roguH B KOJI 3MIHHOTO CTPYMY NMPOMHCIIOBOI 4acTOTH TpH
cTabimizaiii po3psiay IpoceisiMu 3pa3KOBUMHU BUMIPIOBATLHUMU. J[1s1 MOXIIMBOCTI (ikcamii
KapTHH HaBKOJOEIEKTPOIHHUX mpoleciB (hororpadyBaHHsIM) 1O JABI JaMIud 3 KOXKHOTO
necartka Oynu B3ATI OaKTEpUIMAHUMH, Yy SKHUX JIOMIHOGOp Ha BHYTpIIIHIA MOBEPXHIi
BIJICYTHIH.

IIpu mmaBHOMY 30UTbIIEHHI KpPaTHOCTI CTPyMy HOINEPEIHBOIO IiAirpiBaHHS

(k, =1/

MICII€ TIPM 3aMKHYTHX KOHTakKTax craprepa, |

I (C |HH — CTpYM TMOIEpeaHBOTo MimirpiBanHs enektpoaiB JIJI, skuii mae

— HoMiHanbHu cTpym JIJI) moctymoBo

JI.H.
3pOCTAOTh TEMIIEpaTypa 1 MOB3JOBXKHINM I'PaJi€HT MOTEHIATy OKCHIHOTO KaToAy (Hampyra
MiX HOro HikeleBHMMH BBOAaMHM). 3aBIsKM HU3bKiH poOouiil Temmeparypi (7,.,.=1000 K,
npotn T,w = 2400 K i uucroro Bombdpamy) 1 HH3BKIHE poOOTI BHXOIY
(ep,. =15€eB mpotu e, = 454 €B g Bonmbdpamy) ePEeKTHUBHICTH eMicii OKCHIHOTO

karoxy (N =], /p, oe J; —ryctuna cTpymy emicii, siKa sl OKCHIHOTO KaTOy CTAHOBHUTH

jioc =2AlcM?, a mns BombdpamoBoro — jiw = Ol A/cM?; P — NHTOMAa CIOXHBaHA
MOTYXKHICTh KaTOJIOM Tpu poOodUili Temmeparypi, sika JUIsi OKCHJIHOTO KaTOJy CTaHOBUTH
P =2Br/cM?, a mas BombdpamoBoro — Py =50Bt/cM?) carae N, =1A/Br, mo
maitke B 500 pa3 mepesuinye eekTHBHICTH eMicil unctoro Boibdpamy [7]. Came Tomy
MIOBHE BUIIAPOBYBAaHHS OKCH]Y 3 TIOBEPXHI OJJHOI 3 Bosb(ppamMoBux Oicmipaneid pUBOAUTH 10
BUHHKHEHHS aBapiitHOTO OJTHOMIBIEPiOaHOTO pexxumy podoTu JUJI, a 3 mBox Oicmipaneit — 10
BUXOJLy JIAMITH 3 JIQ]Ty.

3 MOBEpXHI OKCHIHOTO KAaTOAY EJIEKTPOHH BUXOJSTH 3 MOYATKOBHUMH HIBHIKOCTSMHU,
K1 BIAMOBIZAIOTh MAaKCBETIBCBKOMY 3aKOHY pO3IOJJICHHSA. 3 pOCTOM TeMIepaTypu
OKCHUJTHOTO KaTOJAy HaBKOJOCIEKTPOAHUN TIPOCTIp CTa€ BCe OUIBII HACHUYCHUM
TEPMOCIICKTPOHAMH, SIKI CTBOPIOIOTH OiIi HBOrO XMapy 00’ €MmHoro 3apsany (Bin eMHUMH
IIPOCTOPOBH 3apsia), MUTOMA CIEKTPUYHA MPOBIIHICTh SIKOI 3 POCTOM KPAaTHOCTI CTPyMY
HONIEPEIHBOTO MiIrpiBaHHSA TAaKOXK 3pocTae. B mepmiomy HaOmwkeHHi, 3rigHo 3 [7], 1e
B1I0yBa€eThCS 32 PopMyIIor:

o=n,[elb,, 1)
Je O — MATOMA EJIeKTPOIPOBIIHICTh HABKOJIOCIEKTPOIHOTO pocTopy, CM/ M ;
N, — KOHLIEHTpaLlisl EICKTPOHIB, 1,
€— 3apsj enekrpoHa, Ki;
b, — pyXJIMBICTH €JEKTPOHIB, sfKa 3aJIOKUTh BiJl TEMIEPATYpH, KOHICHTpaLil
PO3CIIOI0YHX LEHTPIB i YaCTOTH KOJIMBAHb eleKTpruHoro mos, M2 /(Bd).

TakuM YUHOM, THTOMAa EJIEKTPOIPOBIAHICTE HABKOJOEIEKTPOIHOTO MPOCTOPY
BU3HAYAETHCSI KOHIICHTPALIIEI0 ENEKTPOHIB N, (TeMmepaTyporo OKCHAHOTO KaTomy), sKi
eMIiTye OKCHAHHUHM KaTox 1 IX pyXJHBICTIOD,. 3 pocTOM KpaTHOCTI CTPyMYy IIOIEPEAHBOTO
nigirpiBanHs (TeMIeparypHu) OKCHAHOTO KaTOJy 3pPOCTAIOTh. HANPYKECHICTh E€ICKTPHYHOTO
nojusi, N, 1 €Heprisi TEepMOENEKTPOHIB. Jl0 TUX Mip MOKU €Hepris TEepPMOENIEKTPOHIB He
pHg = 489€B) B
HaBKOJIOEJIEKTPOTHOMY TIPOCTOP1 B1IOYBAaTUMYTHCS JIUIIE TIPYXKHI 3iTKHEHHs. [licis Toro, sk
€Hepris, HaNITAl0YMX Ha aTOMM PTYTi €NEKTPOHIB, MEPEBHILUTH MOTEHLIAN iX 30y/HKEHHS
(iomizanii U, =1039 eB), siporianicte monibnux mpouecis pisko spocrae. [ligpuuieni

JOCATHE eHeprii pe3oHaHCHOro piBHA 30ymkeHHs aromiB pryti (U

3HAYeHHS KOHLIEHTpAIIil Ta eHeprii eJIeKTPOHIB NPUBOAATH 10 3pOCTAHHS POJIi CTYIIHYATOTO
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30yI)KeHHS HEPE30HAHCHHMX piBHIB aTomiB HQ Ta Ar, mo i 0OyMOBIIO€ BHHHKHEHHS
BUJIUMOTO HABKOJIOENIEKTPOJHOTO CBIUCHHS.

Sk TITBKM KOHIICHTpAIIsl €JIEKTPOHIB HABKOJIO OKCHUIHOTO KAaTOAY 1 Hampyra Mix
BBogamMu Uy (1. A i K B 1abn. 1), B akux 3adikcoBaHMH OKCHIHMI KaTOM, NOCSTAlOTh

OCSIKUX KPUTUYHUX 3Ha4eHb (mns pisHux mnoryxkHocred JIJI me wmae wicue npu
k| =125-150 y tomy Bumaaky komu Upy >U;y, ), BUHMKae HECTAIliOHAPHUH JYrOBUH
HABKOJIOCTIEKTPOJAHUN PO3PsI, SKUWA CYNMPOBOKYETHCS PETAKCAIHHUMH KOJMBAHHIMU
MIPOBITHOCTI.

Omip enektpoay pisko cnamae (minsgHka a6 aus. Tabn. 1) Ha aekineka OM, a cTpym
HaBHaky 3pocrtae. Lle 00ymMoBIeHO Pi3KUM MagiHHIM 00’ €MHOI KOHIICHTpallii eJIeKTPOHIB 3a
pPaxyHOK BTATYBaHHS iX B KaHAJ JTyTOBOTO PO3PSIy, IKAH BUHHKAE MiX HIKSJICBUMH BBOJAAMHU
enexTpoxiB. [Ipy nmeBHUX 3HAYCHHSX HANPYTHU 1 3HIDKEHIM KOHIIEHTpALlii eNeKTPOHIB po3ps
racHe 1 3HOBY IIOYMHAETHCSA TPOIEC MNOCTYHmOBOro 3poctaHHs Uy, Ta HacHYeHHS
HABKOJIOCJIEKTPOHOTO MPOCTOPY €JICKTPOHAMH 10 KPUTHYHOTO 3HAUCHHs (IiIsHKa 6C), IpU
SIKOMY 3HOBY BUHHUKA€E TyTOBUH PO3PS.

HaBkooenekTpotHui po3psia MpeCcTaBisie o000 SICKPaBY KYIIO CHHBOTO KOJBOPY,
sKa pIBHOMIPHO 3allOBHIOE 3aKAaTOJHY 1 MPUKATOJAHY 001acTi, B SIKY IMOBHICTIO 3aHypeHHUI
karon (mmB. Ta6a.1). Jliamerp sickpaBoi KyJli HaBKOJIOCIEKTPOAHOIO PO3PSIIy BH3HAYAETHCS
BIJICTaHHIO, HA AKY 3aJITalOTh IIBUKI TEPMOENIEKTPOHH. Sk mpaBmiio BiH He nepeBuirye 0,6
niamerpa konou JIJI. CuHiit KoJip Big €MHOTO CBIYEHHS OOYMOBJICHHH 30y/)KEHHSM aTOMIB
aproHy W pTyTi [0 HEpPEe30HAHCHHUX EHEPreTWYHHMX piBHIB, 13 SKHUX BiAOyBaeThCs
BUIIPOMIHIOBaHHS 3 JIOBKHUHAMH XBHIb AA=488HM, Ang=491,6HM.

SAx BumgHO 3 puc. 1la, yac Bil MOMEHTY IOyl HAMPYTH MOMEPEAHBOTO MiAIrpiBaHHS
10 BUHUKHEHHS HECTaI[iOHAPHOTO HABKOJOEIEKTPOJHOTO JYrOBOTO pO3psay, Yacrora i
3aKOH 3MIHM peJIaKCAIlifHMX KOJMBaHb IPOBITHOCTI Ta TPUBAIICTh MOTO ICHYBaHHS [0
MOMEHTY TE€peXOo1y B CTAI[lOHAPHWMA IyrOBUU O3PSI 3alIekKaTh BiJl KPATHOCTI CTPyMy
HOMNEPEHBOr0 MiIrpiBaHHs CNEKTPOAIB PO3PSAHUX JIAMII HH3BKOTO THCKY. 3 pocToM K,
CKOpPOUYETHhCS dYac BiJI MOMEHTY TMOJadi Hampyru TMOMEPEIHbOr0 IAIrpIBaHHS 0
BUHUKHECHHS HAaBKOJIOGJIEKTPOAHOTrO po3psny ( Toukm ty,t,,t5,t,,t; HA puc. 1a), 3poctae
4acToTa pellaKCallifHUX KOJIMBaHb K MOYaTKOBUX (Touku a,b,C,d,e), Tak i MakCUMallbHUX
3HaueHb (toukun A,B,C,D,E). ns niamazony 125<Kk; <155 3akoH 3MiHM 4YacTOTH
penakcanifHuX KOJMBaHb B 4Yaci OJHaKoBHi. YacToTa IJIaBHO 3pOCTa€ BiJ HAUMEHIIHUX 10
HalOIMpIIMX 3Ha4yeHb 1 Hacrtae HacuueHHsA. s K, > 155 3akoH 3MiHM penakcariifHuX
KOJMBaHb 1HIIMKA. 3 MOMEHTY BHHUKHEHHS HAaBKOJO EIEKTPOIHOTO PO3pSAy dYacToTa
CTPIMKO 30UIBIIYETHCS 10 MAaKCUMalbHUX 3HaueHb (nimstHku tg [@[E Ta t,[d[D Ha puc. 1).
Hapnani, cniouatky BimHOcHO miaBHO (minsaku E[€l, ta D[dl), a moTim cTpimMko (IiIssHKA
€l[e2 ta dL[d2) 3meHmIyeThCSI, OOYMOBIIOIOYM BUHHUKHEHHS 00 €MHOTO CTalliOHAPHOTO
HaBKOJIOGJIEKTPOIHOTO JIyrOBOrO po3psay (auB. ocumiorpamu T1adm. 1 mus k|, = 175).
BpaxoByroun Te, m0 KOHIEHTpAlis EIEKTPOHIB HE MOXE CHagaTh 3 CTajJol dacy T,

oinprroro HiK 0,5 MC HaBiTH SKIIO PI3KO MPUIMHHATH X yTBOpeHHs [3], HecrarfioHapHUi
OYyTrOBHM PO3pSAIl MOXKE TMEepedTH B CTAlliOHAPHUN TUTBKH TOMI, KOJIM YacToTa
HABKOJIOEJIEKTPOIHUX KOJMBaHb Oyae Oimbmoro 3a f >1/(3[F,) =100Q (305 c) =667T1,

110 00pe Y3roKYEThCS 3 eKCIICPUMEHTATbHUMH JaHUMHE (IUB. prc.1).
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Taoaunsa 1
TumnoBi nepexigHi MporecH MonepeIHbOro MiAIrpiBaHHs eNEKTPOAIB PO3PSAIHUX JIAMIT
HU3BKOTO TUCKY Ha MIPUKJIAI OaKTepUIuAHOI po3psaaHoi tammu J[b-15

. . . eTaji3aris X0y HepexigHux
Iﬂ IepexigHi npouecu 3MiHU CTPYMY 1 A 1 Ay Nepexin

: : : ®doto
. . MIPOIIECIB 3MIHU CTPYMY 1 OIIOPY
(. OTIOPY EEKTPOIIIB MPH BMUKAHH e7eKTPOTIB MY BMMKAHH CIeKTPO/y Ta
K, PO3PAHOL JTAMIIH. PO3PATHOT JTAMITH. IpACIIEKTPOA-
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CramioHapHuid AYroBUH pO3ps] MOXKE€ BUHUKHYTH 1 ojpa3zy 0e3 perakcamiiiHuX KOJUBaHb,
SKIIO B MOMEHT BHHUKHEHHS IYrOBOTO O3PSy BCTUTHE YTBOPUTHCS KaTOJHA IUIsAMA i
EIeKTPOHH OyayTh 3/1aHTI HaOyBaTH B EJIEKTPUYHOMY TIOJI CTUIBKM e€Heprii, mo0 ii
BUCTAYaJIO JJIsi YTBOPEHHS HEOOXIiTHOI, A MIATPUMAHHS IYTOBOTO pO3PANY, KIJIBKOCTI
nmo3uTuBHUX 10HIB. Came 10HH, Oe3nepepBHO OoMOapaylOUd TOBEPXHIO KaTOMy, 3/aTHI
niaTpuMyBaTH Temmepatypy B 3oHi KII Ha mo3Haumi, npu sKiii TepMOENEKTpOHHA eMicis
OyJie JOCTaTHBOK [IJISl MATPUMAHHS CTAIllOHAPHOTO JYTOBOTO PO3PSIIY.
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Puc. 1.TI'padiku i ocuumorpamu:
a) 3aJIEKHOCTI YaCTOTH, MOMEHTY BHHHKHEHHS I MOMEHTY IEPeXOJy HaBKOJOEICKTPOIHUX
penakcaIiiHiX KOJMBaHb IPOBIIHOCTI HECTAI[IOHAPHOTO AYTOBOTO PO3PSAy B CTaIliOHApHUH,
NOYMHAIOYH 3 MOMEHTY I0Ja4i HaNpyry NONEePEeIHbOrO MiirpiBaHHs Ha eNEKTPOAN PO3PSIHOL
namin JIB-15 st pisHEX 3HaYeHb KPATHOCTEH cTpyMy momepennboro mixirpisanss (K, =1,3;
1,4; 1,5; 1,75; 2,0)p) ocumiorpamu cTpyMy i Hampyru B T. D puc. 1a; B) ocumiorpamu
CTpyMy i Hampyru B T. ¢y puc. 1a

BuHUKHEHHS] HaBKOJIOETIEKTPOJHOTO JYTrOBOTO PO3PsAy, YMOBHO MPENCTaBICHOIO Ha

puc. 2y BUIISAL Onopy I, , HIAKIOYCHOrO 10 3aTHCKAYiB OKCHAHOTO KaTody B To4kax K i

A, TPUBOAMUTH O 3pPOCTaHHS CTPYMY HONEPEIHBOrO WIAIrpiBaHHS | Ta 3MEHIICHHS

juig
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Hanpyru Ha ioro 3atuckadax U, 3a paxyHOK NaJiHHSA CyMapHOIO omnopy [y, HapaieiabHO

BBIMKHEHUX [, Ta I,

rZ = ren EHp /(ren + rnp) ! (2)

ne I, — MaKCUMaJbHI MUTTEBI 3HAYCHHS OMOPY OKCHIHOTO KaTOAdy, SIKI MalOTh MICIIE B T. 4,

€1
c 1 T.A. Ha ocHMIOTpaMax peNaKCalifHUX KOIHMBaHb CYMapHOTO OIIOPY IIapajienbHO
BBIMKHEHHX OKCHJIHOTO KaTOAy Ta HAaBKOJOEIEKTPOAHOrO po3psany (muB. Tabm. 1).
Bu3HagaroThesl SIK 9acTKa Bif ALNEHHA MaKCHMAaldbHOI HAlpPyrW Ha 3aTHCKa4aX OKCHIHOTO
KaTOJy J0 MiHIMAJIBbHOTO CTPyMYy uepe3 HbOTO I, = Uy max/ I mnmin (2UB. puc. 101 1), Om;

s — MUTTE€BI 3HAYEHHA CYMapHOTO OIOPY IapajelbHO BBIMKHEHHX MAaKCUMAJbHOTO
OIOpY OKCUIHOTO KaTofy ., Ta HaBKOJIOEIEKTPOIHOrO po3psiay Iy, (BT.a, ¢ciT.h. Is =T, i
Ma€ MaKCHMajbHE 3HAa4eHHs). Bu3HadaeThcs SK 4YacTKa Bil JiNICHHS MUTTEBUX 3HAUCHb
HaIpyI'¥ Ha 3aTHCKa4aX OKCHIHOTO KaTomy U, Ha MUTTEBI 3HAYEHHS CTPyMY MOHEPEIHBOTO
migirpiBaHHs |
Owm;

r,, — OUIp HABKOJIOENEKTPOAHOTO pO3pAny, I, = I, L5 /(r,, =15 ), Om.

3a BHKJIOYCHHSIM MaKCUMalbHHX 3HaueHb, (Is =U, /i . ) (ouB. puc. 2),

i !

SN
¢ . q:l g
Tan e

[} ’
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gl
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_ T OBONTY POIP S
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Puc. 2. Cxematnune 300paXCHHS €IEKTPUYHOTO KOJIa 3 HABKOJIOCICKTPOIHUM PO3PSIIOM IS
PO3paxyHKy OCHOBHHX €JIEKTPHUYHUX apaMeTpiB

BuzHaueHHs MUTTEBUX 1 IF0OUYUX 3HAYEHb CTPYMY HABKOJIOCTIEKTPOIHOTO PO3PSIY inp
i ctpymy i, SKuil mpoTikae Oe3mocepelHbO Yepe3 OKCHIHMI Karoj, MPOBOIMIOCS 3a
ocrmtorpamamu U, =f(t) Ta i =f(t) (uuB. pumc. 3), mnoOymoBaHMMH 3a
E€KCIIEPUMEHTAIbHUMHM JUCKPETHUMHU JlaHMMH, OTpuMaHumu 3a ponoMororo BIK. Ha
HepuioMy Kpomi BH3HauyaBcs cymapHuid omip Iy =u./i,,. Ha ngpyromy — omip

HABKOJIOENIEKTPOAHOTO  po3psiny Iy, =T, W /(r,, —rs). Ha Tpetbomy — cTpym

HABKOJIOENIEKTPOIHOTO PO3psAy i, = U, /T, . Ha veTBepromy — cTpym, sKuil mpoTikae

p
0e3nocepesHbo  YEpe3  OKCHIAHMH  KaTom o, =i, —i, . 3a OTpUMaHNMM JaHUMH

3nificHioBanacs nodynosa ocuunorpam i, =f(t), sKki aus 1BOX 3HAYEHb KPATHOCTI CTPyMy

nonepexnsoro migirpiBanus K, =130 i1 Kk, = 1,75, naBezeHi Ha puc. 3.

3pocTaHHS KOHIEHTpAIlli €JEeKTPOHIB, TpH 30UIbIMIEHHI KPaTHOCTI CTPyMY
NOTIEPETHBOTO MiJIrpiBaHHS, MPUBOIAUTH 0 OUIBII IHTEHCHMBHOTO 3POCTaHHS MPOBIIHOCTI
XMapu 00’ €MHOTO TIPUENEKTPOJAHOTO 3apsily J0 KPUTHYHHX 3HA4YCHb, NMPHU SIKUX BHHUKAE
JYrOBUM HAaBKOJOEJIEKTPOAHUNA MPOCTOPOBHNA pO3PSI 3 OUIBIIOI, HIXK JUIS HOMEpeaHiX
MEHIIUX 3HAYeHb K,, YacTOTOI pelakcaliiHuX KojuBaHb. OCTaHHE MOXXHA ITOSICHUTH
CKOPOUYCHHSIM, Ha OUTHIIMX YacTOTAaX, 4acy 3 BiAHOBJICHHS KPUTHYHHX 3HAYEHBb MPOBITHOCTI
XMapu 00’ €MHOTrO HABKOJIO EJIEKTPOIAHOTO 3apsay IHicis KOKHOTO YEeproBOro MOTacaHHs
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ayrosoro pospsny. Te, mo nmyroBuid pos3psa npu 125< Kk < 155 nilicHo racHe, a npu
K, > 155 — ni, nobpe BuzmHO 3 puc. 16, puc.3,, Bianosiguo. Ha puc. 3a cTpyMm i cBiTIIOBHii
TOTIK HECTALIOHAPHOTO yTOBOTO PO3PSAY |, MAIOTh SICKPaBO BUPAKEHI Nay3U TPUBAIICTIO

B MIBMEPiOJ, a HA pucC. 30 TMay3a B CTPyMI K Taka BiICYTHS. MHUTTEB] 3HAYCHHS CBITIIOBOTO
MOTOKY, Ha BIAMIHY BiJl MUTTEBUX 3HAUY€Hb CTPYyMY, HE CMaJaroTh 10 Hyss. Lle mosicHoeTbes
TUM, IO TICHIS TOTAaCaHHS HAaBKOJIOCIEKTPOAHOTO PO3PSIy, PO3KAPEHHH 10 BHCOKOI
TEeMIepaTypu OKCHUAHMUA KaToja TPOJOBKYE BHIIPOMIHIOBATH B iH(pauepBoHil oOmacti
cnektpy. lle Tak 3BaHa crama CKJIajgoBa CyMapHOTO BUIPOMIHIOBAaHHS KaTOIY. TyTOBOTO
HAaBKOJIOETIEKTPOIHOTO PO3PSAY 1 TEIJIOBOTO BiJl PO3KAPEHOT0 OKCHIHOTO KaTOY.

A
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Puc. 3. Ocumnorpamu Hanpyru (U,,), cTpymy (i,,) 1 OCBITIICHOCTI Ha TIOBEPXHi (POTOCIEMEHTY
BHMIPIOBAJILHOTO TIepeTBOproBaya (E) — excnepumenmanvhi snavenns;, onopy (r,,), CTpymy (i)
HaBKOJIOCJIEKTPOTHOTO HECTALIOHAPHOTO JYTOBOTO PO3PSAY Ta CTPYMY, KU MPOTiKae
0e3mocepeIHLO Yepe3 OKCUIHUN KATO (I,,)— pO3PAXYHKOGI 3HaueHHs, B CXeMi pUC. 2 TIpH: a)

k, =130; 6) k, = 175. Macwra6wu: u,, - 1:1; i,,- 10:1; E - 1:1; r,,, — 1:100; i,,, - 10:1;4,, - 10:1
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binpima wyacrora penakcalifHUX KOJMBAaHb MPUBOJIUTH A0 3POCTAHHS CyMapHOI
TPUBAJIOCTI TOPIHHS HECTAI[IOHAPHOTO yrOBOTO po3psiay 1 (OpMyBaHHA Ha BiJ €MHOMY
KIHIIl OKCHIHOTO KaTOAy KaTOMHOI TUISIMH, 3 SKOI eMITYEThCS JOJaTKOBAa KUIBKICTh
€JIEKTPOHIB, 3/IaTHUX 10 CTYMiHYATOl 1 MpsAMOi 10Hi3amii aTOMIB PTYTi 1 aprony. AMIUTITY/a,
4acToTa 1 May3W B CTPYMI IiJ Yac pejakcaliifHuX KOJWBaHb CTPIMKO 3MEHIIYEThCS aX 0
BUHUKHEHHSI CTAlllOHAPHOTO JIyTOBOTO HABKOJIOCJIEKTPOAHOTO po3psay. Lle nobpe BuaHO 3
puc.1p i puc. 30 npu Kk, > 155, Ha sAxuX may3w B CTpyMi NPAaKTHYHO BiJICYTHI 1 pO3psiI
TOTOBUH [JO TEpPEeXoay B CTalllOHApHMWA IyroBUd po3psa. Bunukaroumii crarioHapHHMNA
IYrOBUH pO3psij, YaCTKOBO IYHTYE OKCUIHHMM KaToOJ 1 MPUBOJUTH A0 3MEHLIEHHS CTPYMY,
AKMM TpoTikae Oe3mocepeiHb0 dYepe3 Hbhoro. B pesynbrari BigOyBaeThCsl MaAiHHA
TeMIIepaTypu Ha Tid IUISHIII OKCHUJIHOTO KaToAdy, SKa 3HAXOIUTHCSA MDK PO3ITPITUMH 10
BHUCOKHMX TEMIIepaTyp KaTOIHOIO 1 aHOAHOIO IUIIMaMmM, 4epe3 SKi MPOXOIAUTb CyMapHHUN
crpym. Lle mobpe BuaHO 3 Tabn. 1 , mpu nopiBHsHHI GoTorpadiit katoxy mpu K, =150 Ta
k, =175.

Bucoki TemmepaTypu KaTOAHOI 1 aHOMHOI IUIIM OOYMOBIIOIOTH 1HTCHCHBHE
BunapoByBaHHs okcuny 1 ckopoueHHs CTC JIJI. Tomy tpuBama excryatamis JIJI B
IIyCKOBOMY PE€XXHMI 3 HAaBKOJIOEJIEKTPOIHUM PO3PAIOM HENPHUITYCTUMA.
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SIKIIO MagiHHS HAmpyrd Ha OKCHAHOMY KaTtodi (moOyTOK CTpymy IMOMEpeIHbOro
HiIirpiBaHHS Ha OIIp EJEKTPOJY) I 4ac MOMEPeAHBOTO MiJirpiBaHHs HaBiTh MaKCUMAaJIbHO
nonyctumum ctpymoM (K = 2,0) 6yze meHme norenuiany ionizanii pryri U, <1039eB,

10 XapaKTepHO JUIsl JIaMII BUCOKOI IHTEHCHBHOCTI Pj; 2100BT, y sfkuX XOnOAHUH omip

enekrpony R, menme 10mi Uy, = (2%1,,, XR_) < 5B, HaBKOJOETEKTPOIHHUI PO3PSI HE

sunukae. ([8] c. 159.y JUI 125Bti 150Bt U,,,= 3,5B, y JUUI 200Bt — 5B, [9] ¢.243P,, =
125Br, U,, =1498B, [,,=0,94A; P,, = 140Br, U,, =114B, [,,=1,46 A). Ajec 11ec ax HisK HE
O3Hayae, MO MPU BEIUKUX 3HAYEHHSX KPATHOCTI CTPyMy HE BITOYBAETHhCS 1HTECHCUBHE
(po3muiicHHSI) BUIAPOBYBaHHS OKcHAy. HaBmaku, NMpu BEJIMKHUX CTPyMax BilOyBa€eThCs
KaTOJHE PO3MWJICHHS, K€ CYNPOBOKYETHCS YTBOPEHHSM Ha CTIHKaX TPYyOOK, B paioHi
po3TalryBaHHs KaTo/iB, TEMHUX (Cipux ab0 YOpPHUX) po3MIMBYACTHX (MUQy31iHNUX) UM Bix
OCIIaf0YMX B IMX MICHAX JIY’)KHO3EMEIbHUX METaliB, IO MPUBOAUTH 10 TOTIPIICHHS
30BHIIIHBOTO BUIIIALY, CKOpOUYeHHs cBiTsIoBOro notoky i CTC JIJIL.

Tomy KpaTHICTh CTpyMy 1 TPUBAIICTh TMOMEPEAHBOTO IMIMITPIBAHHA 1 JJIs JIaMIIl
BUCOKOI I1HTEHCHUBHOCTI HE TIOBMHHI TEpEBHIIYBAaTH 3HAYCHb BHU3HAYEHHUX B POOOTI:
12<k, <180, t,,, - 3HaYeHb BU3HAYCHHUX BUpa3oM (2) [6].

BucHoBknu
1. Ilpu xpatHOCTI CcTpyMy momepenHboro minirpiBanas K, =15 3mina onopy

CNIEKTPOMIB 3 YacOM MAa€ KOJNMBAJIBHHUN XapakTep, MO OOYMOBIEHO BHHUKHEHHSIM
HaBKOJIOETIEKTPOIHOTO HECTalioHapHOro po3psay. [Ipu mpomy BinOyBaeTbcs IHTEHCHBHE
BUITAPOBYBAHHS OKCUIHOTO IIapy, SKE CYNPOBOKYETHCS YTBOPEHHSIM Ha CTiHKax TPyOOK, B
paiioHi po3TalryBaHHsS KaToJiB, TeMHHX (Cipux a0o 4OpHHX) pO3IUMBYACTHX (qUdy3iiHHX)
IJIIM  BIJ] OCIJAIOUMX B IIUX MICIAX JIY)KHO3EMEJIbHUX METaliB, [0 MPUBOAHWTH [0
NOTIPIICHHS 30BHIIIHBOTO BWIJIALY, CKOPOYEHHS CEpPEeIHbOI TPHUBAJIOCTI CBITIHHA 1
3MEHIIICHHS CBITIIOBOTO ITOTOKY JIIOMiHECIIEHTHHUX JIaMII.

2. Ilpomixok wyacy Bix mnomadi Ha enektpoau JIJI Hampyru momnepeaHboro
MiIITpIBaHHA 1O BWHUKHEHHS HABKOJOCJIEKTPOJAHOTO pPO3PSAAY 3alIeKUTh B OMOPY
€JIEKTPOIB, €(PEeKTUBHOCTI eMicii OKCHIHMX KaTOJIB 1 KpaTHOCTI CTPyMy MONEPEIHHOTO
migirpianas K, . Jlns OiapmIocTi BUMAIKIB HABKOJOENCKTPOAHUHA PO3PSA BHHHUKAE MPU

KPaTHOCTSIX CTPyMY IOIEPEAHBOTO MiAirpiBaHHs, sIKi 3HAX0IThCs B Mekax 125<k, < 150.

3. S0 maaiHHSA HAIPYrd Ha OKCHIHOMY KaTodi (HOOYTOK CTpyMy IMOIEPEIHBOTO
HiirpiBaHHs Ha OMIp €IeKTPO/Y) Mij Yac MOMepeaHbOro MiJirpiBaHHs;, HaBITh MAaKCUMAaIbHO
nomyctumuM  crpymoMm (K, =20), Oyme MeHme mMoTeHIiamy —iOHI3amil  pTyTi
U iHg < 1039 eB, naBkosioenekTpoiHUN PO3Ps HE BUHUKHE.

Ilepcnekmueoio nooanvuiux O00CHiI0NHCeHb € BU3HAYCHHS BIUIMBY IIapameTpiB
3aMajrYuX IMIYJIbCIB (AMILTITYIH, TPUBAIOCTI 1 (OpPMHU) HA CEPEIHIO TPUBAIICTh TOPIHHS
JIFOMIHECIIEHTHHUX JIAMII.
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OCOBEHHOCTHU NEPEXOJHBIX ITPOILITECCOB INPEABAPUTEJIBHOI'O
MHNOAOI'PEBA 3JIEKTPOAOB JIOMUHECHEHTHBIX JIAMII
M.I'. Tapacenko, B.I1. Kopanb

B cmamve paccmompeno npusnekmpoouvie npoyeccol 8 MHOMUHECYEHMHBIX IAMNAX 6
pedicume  npedsapumenbHo2o  nooozpesa. OnpeodeneHo  YCloBuUs — BO3HUKHOBGEHUS U
CyuecmeoB8anuss HeCmayuoHapHo20 U CMAYUOHAPHO20 OKOJ0IIEKMPOOHO20 pa3psod.
Onpeoenen xapakmep uU3MeHeHUS YACMOMbL PelAKCAYUOHHBIX KONeOAHUU NPpO8OOUMOCHU
HECMAYUOHAPHO20 OKOJIOINEKMPOOHO20 paspsaod 6 3d8UCUMOCMU OM BelUYUHbL MOKA
npeosapumenvHo2o nooocpesa. Onpedenien OUANA30H 3HAYEHUL MOKO8 Nped8apumenbH020
nooozpesa, Npu KOMOPbIX UCHAPeHUe U pPACnblieHue OKCUOHO20 wapa ¢ 91eKmpooos
MUHUMATILHO.

FEATURES OF TRANSIENTS PROCESSES OF PRELIMINARY WARMING UP
OF LUMINESCENT LAMPSELECTRODES
M.G. Tarasenko, V.P. Koval

In article it is considered near-electrode processeluminescent lamps in a mode of
preliminary warming up. It is established conditof occurrence and existence non-
stationary and stationary near-electrode the diggea It is defined character of change of
frequency fluctuations of conductivity non-statignaear-electrode the discharge depending
on size of a current of preliminary warming upisldefined a range of values of a current of

preliminary warming up, at which evaporation andspmlrsion oxide-coated layer from
electrodes minimum.
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