U3BECTHUSH
TOMCKOI'O OPJAEHA TPYIOBOI'O KPACHOTI'O 3HAMEHMU INOJMTEXHUYECKOI'Q
UHCTHUTYTA umenu C. M. KHUPOBA

Tom 184 : 1970

PAAUKAJIOPEKOMBUHALLMOHHAS JIIOMMHECLLEH LIS
TBEPABIX TEJI. 1. yCTAHOBKA AJ99 UHCCJIEINOBAHHA
PAAUKAJTOPEKOMBHHALIHOHHOM JIOMUHECIUEHLHU

B. B. CTLIPOB

(Ilpeacrasnena npod. B. A. CokonoBbiM)

B nocsiennne ronpl sKcnepHMEHTANbHOE H TEOPETHUECKOE HCCIeI0BaHHE
NOJMYYHJIO OTHOCHT&JIBHO MaJIOH3YYEHHBIH BUJ HEPABHOBECHOTO H3J1YUEHHT—
Kauponiomunecuenuuio {1, 2. Ycranosneno, 4ro 3a BO3HHKHOBEHHE JIOMH-
HECUCHIIMK TBePIbIX Tea B IJIaMeHaX OTBETCTBEHHH MPOLECCH PeKOMOMHa-
LHM Ha MOBEPXHOCTH TBEPJOro Tesna CBOGOAHBIX paiHKa/oOB H aTOMOB, NpH-
CYTCTBYIOLIHX B nyiaMeHd. OIHAKO [A€TaJbHOMY M3y4EeHHIO MeXaHH3Ma
BOSHHKHOBCHHSI TAKOH JIIOMHHECUEHIHH MeLIaeT CJI0XKHOCTb (PU3HKO-XHMH-
4eckoi npupoxab muameHd. IlostoMy nenecoo6pasHo, OTBIEKAsICh OT MJa-
ME€HH, H3YYaTb JIOMHHECUEHIHIO NOJA ACHCTBHEM CBOGONHBIX PagHKAJ0OB H
aTOMOB, CO3/[laBa€MbIX HCKYCCTBEHHLIM NyTeM, HanpuMep, C IOMOILIbIO 3AEKT-
puyeckoro paspsina  (paaMKaJoOpeKOMOMHALHOHHAS  JIIOMHHECLECHIHS —
PPJT). Hsyuenne paaukanopeKOMOHHALMOHHON JIIOMUHECUEHIHH ITOMHMO
UHCTO HAYYHOTO MHTepeca (KaTajHTHYECKHEe CBOHCTBa IOBEPXHOCTH, MHIPa-
UHsl SHEPrHH PEKOMOHHALUH K LEHTPaM CBEYCHHS, Y4acTHe MOBEePXHOCTHBIX
VPOBHEH B JIIOMHHECUEHLMH) HMeeT H NpHKJIajHoe 3HaueHHe. Tax,
B 1960 r. [3] Gbi BrIcKasaH HOBBIH TPUHUMN NOBBIIEHHS CBETOBOJ OTIAUH
JIaMI HaKa/JqHBaHHs 3a cdyer L0GaBJEHHS K M3JYYEHHIO BOMbppaMa CBeYeHHS
MOMHHO(OPA Ha CTEHKAX JIaMIbl, BO3GYMIaeMOTC B pe3YJbLTATe PEKOM-
OuMHaluW Ha ero NOBEPXHOCTH aTOMAapHOro Bojopoxa. Ilpu sToM IJast moJay-
YeHUs1 ATOMAapPHOTO BOJOPOJA NpPEATaraeTcs HCIOJAb30BATL €ro AUCCOLHAIMIO
Ha TNOBEPXHOCTH pacKajJeHHOro Boabdpama. OQHAKO ¢ THIMUYHLIMH JIOMH-
HO)OpaMH INOBLICHTH CBETOOTJAUy II0OKA He YAAl0Ch M3-3a HHU3KOIO KBaH-
TOBOrO BbiXoJa npouecca [4]. Yucao pabor no paguKanopekoM6uHAaHOHHO
JIOMHHECLCHIMH BeCbMa MaJjo, H MeTONHKa ce H3yueHWs] He paspaborama.
IIpencraBisier uHTepec AanbHefllee H3ydelde pafMKAIOPEKOMOHHALHOH-
HOH JIOMHHECUEHUHH H HAXOXJEeHHE ee MaKCHMAaJbHOIO KBAHTOBOIO BEIXO-
fa. DTHM LM CHYKHT ONHCBHIBAEMasi 31eCh YCTAHOBKA.

Bakyymnasa ycranoBka (puc. 1) npeaHasHaveHa s BO30OYKAEHHA H
PernCTpalyHi CHeKTPOB pPafHMKaJOpPeKOMOHHANHOHHON JIIOMHHECHEHLHH I10-
POLIKOB, MJIEHOK y MOHOKDHCTA/IIOB B IUMPOKOM J[HaHA30HE TeMIepaTyp
(77—1273°K) u B atMocthepe aTOMOB pPassHYNLIX rasoB. YCTAHOBKA MO3BO-
JS€T TaKKE H3y4aTb 3aBHCHMOCTb JIOMHHECUEHIHH OT NPHMECH JPYroro
. Tasa, OT KOHUEHTPaUMH aToOMOB B rasoBoii (aze u Ap. CBoGogHBIE ATOMBI

npocreix rasos (H, N, O) moayuaiorcs B Ge331eKTPOLHOM BEICOKOYACTOT-
HOoM paspsife. asi BosOyxAeHHS paspsna NpuMeHHM .1i06oj BY reHepa-
TOp MOLHOCTBIO  ~ 20087 (MBI npuMeHsnn renepatop 20 mey, 200 81 Macrep-
ckux Cu6. ®TH, a takxke reneparop JIJII-1 Taranporckoro sasona ¢ pery-
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JUPYyeMOif BHIXOAHOH MolHOCThIO A0 4 ker, 40 wmey). Ilpumenenue
0e33/1eKTPOJIHOrO paspsiia HMeeT TO HPEUMYINECTBO N0 CPABHEHHIO C HUZKO-
YaCTOTHBIM 3JIEKTPOIAHbIM (T. H. TPy6Ka Byma), uTo, BO-IEPBEIX, BbIXOX
aTOMOB 3HAYUTEJbHO YyBe/JMUHBAETCH BCJAEJCTBHE YMEHbIUEHUSA HX THOEIH
Ha MeTaJIHYeCKHX 3JIEKTPOAax, BO-BTODHIX, NPOAYKTH pa3psijia He 3arpss-
HAIOTCA BBIIGJICHHAMH H3 3JeKTPo/ioB. KBapuesas paspsaixas TpyGKa | nu-
amerpoM 32 mM TDHCOEJHHSETCS Ha OXJaXKAAeMblx BOJOH uLIMpax 2
(OxJaiKJeHHe NPeJOXpaHSeT BAKYYMHYIO CMasKy OT pa3MArdeHHs MpH
pasorpese TpyOku). BbicOKOUACTOTHAS MOLIHOCTh HOJAETCA HA PaspAAHYIO
TPyOKY, KaK MOKa3aHo Ha puc. 1. Kapi mpumeHeH H3-3a ero MaJjoro yrJja
norepb Ha BY wacToTax M BBICOKOH TeMmepaTypbl nJasjedHs. JlaBieHue
rasa B paspsiiHOH TpyOKe H3MepsieTcsl YKODOUeHHBIM MaHoMeTpoM Maxk-
Jleoga 3, wmaciasHbiM U-o0pasHbiM  MaHOMeTpoM 4  (BBHICOKOBaKyyMHOE
CHJTUKOHOBOe Macao). CBOGOAHEIE ATOMBI MOJYYalOTCA B NPOTOYHOH CHCTe-
me. OTkauka Benercss GopBakyyMHbIM HacocomM BH-461M5 u nuddy3oHHbIM
nacocom HI-C2 6. Cucrema nospossie nosayuute Bakyym io 10—+ rop
u3MepAeMblil BAKyyMeTpoM 26. ’ ’
CKOpOCTb IIOTOKa ra3a u pa4as-
JeHHe B pa3psaaHol TpyOke pe- 4
TYJHPYIOTCA CHCTeMOH mapaJ- M
JIEJBbHO BRJAIOYEHHBIX dYepe3 He- 3

fosbliine  BAKyyMHbLIE KpaHBI ) (

kanunasapos 7. Cnoco6 wusro- _/\____/
TOBJIEHUST H KaJUOPOBKH KaIuJj- 23
JapoB onucaH B O. Jluamerpnt : ’\/'—\
Kaouw/LIsipoB JieXaT B mpejenax .

0,06—0,2 ma, a UX IPOIYyCKHAA
crocoGHOCTL NpH Nepemnaje AaB-
JeHusi B OJIHY aTMmocdepy Mo-
JKeT  Meuarbca OT 3 MO
90 cm/mun. Y100B HE MNPOH3- ,
BOAMTL OTKAYKy CHCTeMBI depes Puc. 2. Mameputeab KOHUEHTPANMM aTOMOB
KaNWUIsIpbl, BKJIIOYEHB 00X0A- l_meﬂfj’"aQ Efﬁgﬁ;f;;‘;ﬁ P—
nere kpansl 9,10. Ycranosxa mno- 3 — poab(paMoBas HMTb, 4 -— IIATHHOBHIE

* 3BOJIIET I10Jy4aTb Ha Mecre BO- . BBOJEL

JIOPOL H KHCIOPOA  3JEKTPO-

JAHTHYCCKHM CNOCOOOM M OYHINATh HX OT npumeceii. Bogopox ouMIlaeTcs
OT NpHMecH KHCJOpoja MpPONyCKAaHHEM 4epes OUHCTHTEILHYIO KOJMOHKY 11
¢ pacTBopoM muporajnona A m ocylmaercda oT Mapop 3JEKTPOJINTA  MPO-
MycKaHHeM uepe3 JOBYHIKY 12, oXJam1aeMylo JKHAKAM azoToM. UYHcThi
BOJODOJ coOHpaercss B pe3epByape 13 o6pemomM 10 1. Krcaopoa ocymraercs
nponyckaHueM d4epe3 JOBYWKY 14, oXnam[aeMyn KHIKHM a30TOM, H CO-
6rpaerTcss B pesepByape 15 oObeMoM 5 4. JlaBJjenue BOAOPOZA H KHC/IODPOMAA
uamepsietcs pryTHIMH U-00pasHbIMA maHomerpamu ' 16,17, PasGopras
qoBylnKa 18 cayxnar Aj4 NpelOTBpalleHHs NONaJaHHsi BJAlH B Hacoc H
MACJSHBIX NapoB B BAKYYMHYI CHCTEMY. Jriomunogop 19 nomeinaercs Ha
KoHIe KBapuepoii npobku nuuda 20 B Tpy6ke 21. Tpybka cHaGxeHa KBap-
HeBbIM OKHOM 22 m poroM Bynma 23, morJomarmmiM paccesiHHLIH CBeT pas-
pana. Jliomunodop HAHOCHTCH Ha CTEKIAHHYIO HJH KBAPIEBYIO MOAJOKKY
M [OJOTpeBaeTCsl 4Yepes KBapueByio CTEHKY MHHHATIODHON 3JIEKTPHUECKOH
meukoit 24. Ha MecTo neuxkyu AJIs OXJaxKIeHHsi MOXKeET OBITH 3aJHUT XJAano-
aredt. B6an3u JoMiuHOGOpa B CTEHKY TPYOKH BlAsh MSMEPHUTEb KOHLCHT-
panun atoMoB Thila Bpene-Xapreka (puc. 2). I'naBHas ero yacrb — ysKas
mean 1 (< 0,15 MM) — JUAMETPOM 3HAYHTEJBHO MEHbLIE, YeM JJHHA CBO-
Gomroro npobera. Ilosaqu meau pacnooxen KyCok anoMuHreBoll GOJbTH
9, Ha KOTOPOM aTOMbl, NPOXOAAIIHE Yepes IWenb, MPEBPallaloTcs B MOJE-
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KyJbl B pes3y/ibrate pekoMOuHamuu. Takum 06pasoM, Hepea MIIL0 CyllecT-
BYIOT aTOMbl M MOJIEKYJIbl, 38 LIEJbIO — TOJbKO MOJIEKYJbl. B pesyabrate
yCTaHABJAMBAeTCsl PasHOCTh JAaBjaeHu#l AP, perncTpupyeMmas AByMsi OAHMHA-
KOBbIMH MHEKpoMaHoMmeTpaMd Ilupanu {6}, Br/tOUeHHBIME AHGepEHIHANbHO
B /Ba mjeya MocTa YurcroHa. PaszfanaHcHpoBKa MOCTa MNpH BKJIOUEHHH
paspsaia cayxur Mepod AP. 3aBHCHMOCTb CONDOTHBJIEHHA MAaHOMETpa
[lupanu OT AaBJeHUs NPH 1aHHOM TOKe HarpeBa HAaXOJUTCA B De3yJbTare
npeBapUTeNbHOH TPALYHPOBKH N0 MaHOMerpy Mak Jleona. I'paiynpoBou-
HBl rpaduk MoKazaH Ha puc. 3. CreneHb AHCCOUMANMK ¢ BBIYHCASETCA MO
¢dopmy.e [6]. :

a:3.4-1£.
p

Napnaenne wuaMepsercs Mak Jleogom. Mer  morsim  permctpupoBathb
AP =10~ % top npu P = 10" rop. Paboueir HuTbI0 3 MaHomerpa [lmpa-
HH CAYXKHJA BOJb()pamMoBasl CHpafib
oT Jamnouxu 220 8, 15 8r, pnagHHasn

R, om 7] Yepe3 MAaTHHOBBIE BBOALL 4.
| _ CrnexTpsl JIOMUHecClleHIIU Ha
4% Halte yCTaHOBKe perucTpUpyIoTCd
aBToMaTuueckd. KoHaeHcop 25 co-
40 o fupaer CBeT Ha BXOIHYIO IUEJb MO-
HoxpoMaTopa ¥YM-2, Ha BbIXOILe KOTO-
51 ' poro crout ©3¥-29 uiu ©IY-22.
\ Curnan ¢ ®3Y nocrynaetr yepes 0Oa-
30 JAHCHBIE KaTOMHBI HOBTODUTE/b HAa
aBTOMaTHYCCKHH NOTEHIIUOMETP
25 SIIT 09 (10 mv Ha BCIO WKaIy).
Pa3BepTka crexkTpa NPOH3BOAHTCH C.
2()’0_ 5 S [IOMOIbIO MOTOpYHKA Yoppena

(2 06/mun).
JLast n3yueHVs BIAHSIHUS DPHMeCH
p \ . . TOr0 HWJM HHOFO ra2a Ha pajHuKano-
ne. 3. I'papynpoBouHbli rpadHk MaHo- .

Metpa Tupanu PeKOMOHHALNOEHEYID  JIIOMHHECHEH-
LU0 HHXKe paspsaja  [pHIanBaeTcs
K004, HamloJHeHHass MOCTOPOHHUM rasom. [lua onpepeseHuss KBaHTOBOIQ
BBIXORA pajHKaJOpPeKOMOHHAUUOHHON JIOMHHECHEHIIHH H3MepAeTCcss TeM HJIil
WHBIM CcOocOo00M (HanmpuMep, ¢ IMOMOILUbIO OfrpaayuHpoBannoro ®3Y) abco-
JIOTHBbIH MOTOK H3JaydcHHsg. HHCA0 peKOMOHHAIMH B CEKYHAAX BLIUHC/AETCS
N3 M3BECTHOM KOHUEHTPAUHM aTOMOB B rasoBoil (ase u kosbdunuenta
peKoMOWHAUUH Ha JaHHOH MoBepxHOCTH. HekoTophie pesyabTaThi, NOJYyUCE-

Hble Ha 3TOH yCTAaHOBKe, HPDHBOLATCA B CJCAYIOUIEH CTaTbe.

P rna /,-/‘9,
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