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EMICINHI BJIACTUBOCTI IMITIYJIBCHOI'O
PO3PSAY B CYMIIIII Xe-NaCl
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OnucaHo KOHCTPYKUIIO it eKCryaTalifiHi napaMeTpH exCHMepHOT 1aMIu Ha CyMmilli
Xe — NaCl. Otpumano emicilinuii criekTp namiu, #Oro 4acoBi XapakTEPUCTHKH. ¥
cnekTpi noMiHye ekcuMepta cmyra 308 um XeCl. locnimkeHo cnekTpajlbHUH pos-
nozia eHeprii y Mexax cMyru Ta Horo 3anexHicTb Bil yMOB ekcriepuMeHty. O6ro-
BOPIOETHCA MEXAHI3M 30y IXKEHHA BEPXHbOTO CTaHY EKCHMEPHOT MONEKYJIN,

Beryn

Jbxepena cnoHTaHHOro ymnprpadione-
ToBOro (¥Y®) BUIPOMIHIOBAHHS MalOTh LIH-
pOKy cepy HayKOBO-TEXHIYHHMX 3aCTOCY-
BaHb. 30KpEMa, €KCHMEDHI HEKOIepeHTHI
NMaMIIM Yy psZli BHHQJAKIB MOXYTh IIUIKOM
YCIIIIHO KOHKYPYBaTH 3 JIA3€PHUMH JKEpe-
namu. lle Hacamnmepen Taki ramysi, fK
iHiiroBanHsg ¢oroxiMiyHEX Ta (orodizuy-
HuUX mnpoueciB (ocobmuBo Qortonitorpadis),
AECTPYKLis IUKIMVIMBHX OpPraHiYHHX pedo-
BHH. fIK BHJA€TbCS, OCOOIMBO MEPCHEKTHB-
HHMH € 3aCTOCYBaHHS B MEIHULHHI Ta €KO-
aorii, To6T0 y Halibinbl OOMOYHX HUHI 00-
nactsx, 1o 6e3nmocepesHbO BHU3HAYAIOTH
AKICTB JKHUTTA.

Ha paHoMmy erani CTBOPEHO YHMAajo
3pa3sKiB €KCHIIaMIl, IIEPEBAXKHO Ha [TOBIHHHX
ra3oBUX CyMillax, IO BHIIPOMIHIOIOTH Ha
€KCHMEPHHUX MNepexojax raloreHifgiB iHepT-
Hux rasis. Ilpore # Hapani 3anuimacTeCs aK-
TyaJIbHHUM ITOIIYK XIMIYHOIO i mapuiajbHOro
ckmagy pobouux cyMmiineid Ta cmocobiB ix
HaKaykd JUIA OTPHMMAHHA MaKCHMaJIbHUX
KKJ] i moTyXHOCTI BHIIPOMIHIOBaHHS TaKHX
eKCUMEPHHUX JIaMIl.

3 Hamol TOYKH 30py, OCOONHUBO NpHBAG-
THBOIO € MPOIO3HLIis, 3pobnena y poGori [1],
fe 6yn0 BUKOHAHO YUCEbHE MOJAEIIOBAHHS
ekcumepHoi XeCl-namnu Ha moaBiiHiN cy-
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Mimi Xe — NaCl 3 Hakaykor0 XOPCTKUM 10HI-
3aTOpoOM Iy4KoBOro tumy. bysno nokasaHo,
WO B ONTHUMAIbHHX YMOBax 30yIKEHHs
(tuck ~ 10 Top, nuromuit eneprosxian ~ 60
~125 Br/em?, cknan cymiui Xe — NaCl 20:1)
KK nammu csarae Bequunau 40%, a Bu-
npoMiHioBana exeprisa — 0,025 [Lx/n.

Cinia 3a3Ha4yuTH, IO MEBHUM CTHMYJIOM
AJ TIOCTAHOBKH 3a;xa!{i IIpo HACCIBbHE MOJC-
JOBaHHA EKCHJIaMMNM 3a3Ha4€HOro CKJamxy
crand pobotu [2, 3]. V HuUX Brepile Ha eK-
CIIEPUMEHTI Takui TUI cymimi 6yjao BHKO-
pucrano npu imxekuil NaCl y Ham3BykoBui
I1a3MoBHit TOTIK. Byno orpumaHo edek-
THBHY JIIOMIHECIICHIIiI0 Ha nepexoni 308 um
monekynmu XeCl. 3aceneHHst 30yIHKEHOTO
CTaHy EKCMMEpHOI MOJIeKYIH BinOyBaiocs
nepeBaXyKHO, Ha IyMKY aBTOPIB, 3a paxyHOK
OiHapHUX peaklid 3amillleHHs HATPilO B MO-
nekyni NaCl aToMOM 4M 10HOM KCEHOHY.

VY nanid po6oti 3anponoHoBady B [1]
cyMmimr Oysio BHKOPHCTaHO Uil HOOYIOBH
eKCHJIaMIIM HU3BKOI'O THUCKY 31 30yDKCHHAM
MO3JOBXHIM BHCOKOBOJIBTHUM IMITYJIbCHO-
nepionuyHuM pospsigoMm. Lleit croci6, Boge-
BU/Ib, Ma€ CYTTEBI NEpeBaru sk nepen mydy-
KOBHM, TaK 1 Iepejy niaa3MoBuM (y BapiaHTi
[2, 3]) mns [OpPaKTHYHOIO BUKOPUCTAHHS.
Okpim TOro, MH BHIJIAEMO SIK BEJIHKY Iepe-
Bary came XiMiyHuM# cknag cymimi Xe —
NaCl, ockinpku y Hili BHKOPUCTAHO 5K rajio-
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IEHOHOCIH KyXOHHY CLIb, IO 33 3BHYaHHHX
YMOB € HETOKCHYHOKO PEYOBUHOIO.

TexHiKa i METOAUKA €KCIIEPHMEHTY

JlocnigHumpka €KCHMEpHa JjamIia Mic-
TATh BAKYyMHO-TEPMETHYHY Tra30pO3pAnHy
Tpydbky (I'PT) 3 r1iaBieHoro Kaaply
BHYTpPIIIHIM pgiameTpoM 12 MM Ta JOBXH-
HOI MDKEJIEKTPOAHOTO NpoMixkKy 400 Mm.
ITopomox kyxonHoi com NaCl Bucokxoro
CTyNEHsl O4YHCTKH Oys0 po3MimieHo de3noce-
penuso B3noBx I'PT. KoakcianbHi Bomooxo-
JIOJDKYBaHI eJIeKTPOIY, BUTOTOBJICHI 3 Miji,
BKJICEHO 3 nportuiexHux topuis I'PT. Buse-
JICHHsI BUITPOMIHIOBaHHS 3 €KCHJIaMITU 37iH-
CHIOBAJIOCS dYepe3 KBaploBi BikoHus. He-
OOXIIHUH TeMmmepaTypHHIl pexHM OCSTHY-
TO 3 BHKOpDHCTAHHSIM OJIHOYacCHO CaMo-
po3irpiBaHHs (32 paxyHOK TeIuia, 1O BHAI-
JISE€TBCA PO3PSAAOM) Ta 30BHIIIHBOTO pE3M-
CTHBHOro HarpiBada. Ciij 3a3HaydTH, IO
JUISL OTPUMaHHA THCKY HacuueHol napu NaCl
1 Top HeoOxinHO 3abe3neunTu TEMIIEPATYpPy
BHYTpilnHBOI cTiHKM 'PT He MeHw, aHix
1138 K [4].

s 30YIKEHHS  MO30BXHBOIO  iM-
IyJbCHO-NIEPIOJUYHOTO PO3PSAY B EKCH-
namni OyJI0 BUKOPUCTAHO THPATPOHHUH Ie-
Heparop 3 komyraropoMm TI'HM1-2000/35 Tta
PE3OHAHCHUM TII€PE3apsAoM HAKONNYyBallb-
HOI eMHOCTI 1650 nd.

st peectpanii eMiciifHUX BJIACTHBOCTEH
€KCHJIaMIH 3aCTOCOBYBAJHCS MOHOXpOMa-
top MJP-6, ¢otonpuiimaui DPIV-106,
142J1V16-®C, BumiptoBay IOTYXHOCTI
NMO-2H, ocuunorpad C1-99.

PesyasTaTH Ta 00rOBOpEeHHS

Haii6inp11 BHPa3HOK PHCOIO BUKOHAHUX
JOCIIIKEHD € Te, U0 He TUIbKH 30YIKEeHHS
Ny4YKOBOIO THIY, SK 1€ 3alpOollOHOBAHO B
(1], ame # mnakauka Xe-NaCl nammu
IMITyIBCHO-ITEPIOAUYHUM PO3PAAOM MPHU3BO-
IuTe a0 edextuBHOro Y ®-BUIpOMIiHIO-
BaHH4. Ha puc.l HaBeneHo iHTerpoBaHuil y
yaci emiciifruii ciexrp ekcmiamnu. Crextp
obmexeHo nuisHkor 290 — 340 um. Yactka
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BUITPOMIHIOBAHO1 MOTYXHOCTI 1033 MEXaMH
UbOro Jiama3oHy € HEe3HauyHolO. Y CHEKTpI
JIOMIHY€ BHIIPOMIHIOBAHHS €KCHMEPHOI CMYy-
ru 308 um XeCl. OxpiMm Hel B Mexax 3a3Ha-
YEeHOTo iHTepBally NPUCYTHI JIiHIl aTOMapHO-
ro Hartpio 330,2 + 330,3 um (4p — 3s ne-
pexin), a TakoXX pe30HaHCHI JiHil aTroMa Mial
324,7 + 327,4 um (4p — 4s nepexin). Y Toi
4ac, sk BUIIPOMIHIOBaHHS HATpilO 3yMOBJIEHE
XIMIYHMM cKJIagoM poGoyoi cymimi, NosBa
MiZi B po3psini CTHMYJIbOBaAHAa PO3MHIIEHHAM
MIJHHX €JIEKTPOAIB 10HHHUM OomOapayBaH-
HSM Ta Ta30TPaHCHOPTHHUMM pEaKLiIMH Y
IpUCYTHOCTI rajoreHy. Taka “umcrora”
CIIEKTPY XapaKTepHa JUId pO3pAdIB B
IHEpTHHX rasax i3 JOMIIIKOK METaJiB, K,
HallpUKJIaJ, 1 B jla3epax Ha caMOOOMEKEHHX
nepexojgax. Y MIpy posirpiBaHHf 3 eMi-
CiIfHOTO CIIeKTpY B 060X BHIAJKax MOCTYIO-
BO MpPAKTHYHO MOBHICTIO 3HUKAIOTH CIEK-
TpasbHi JiHil iHepTHUX rasis. lle sBume 3y-
MOBJIEHE 3MEHIIEHHSM TEeMIepaTypH €JleK-
TPOHIB y PO3pSAi 3 MiABHINEHHSM KOHLEH-
Tpalii JerKoioHi30BYBaHHX 4acTOK, 30Kpema
aTOMIB METaJliB.

100
&
[—]
«©
Y
& N
_— >
Sl & R
g =3 I &=
B ~ M Mg
S S
= 2 2 3
2 33|

o- i A I PUNR |

330 340

310 320

A, HM

Puc. 1. Interposanuit y uaci emiciiHuii crniextp
excunamnu na cymiui Xe-NaCl. Hanpyra na
Bunpsamaadi 5 kB, Tuck kceroHy 20 Top,
yactora 5 k['u, remneparypa I'PT 1023 K.

ITpy BCTAHOBJIEHHI IJIOCKOTO PE30HATO-
pa i3 A3epkanamMu 3 JIeIeKTPHYHHUMY [O-
KPHTTSAMH, HIO0 MaloTh Koe(iuml€eHTH BiAGH-
BaHHA Ha noxuHl xBuii 308 um 98 % (ry-
xe) ta 30 % (BuximHe), xapakTep CIeEK-
TPAJIBHOTO PO3MOJiIy BHIIPOMIHIOBaHHS B
MEXaxX EKCHMEPHOI CMYIH He 3MIiHIOBABCS.
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3o0kpeMa, JHINAJAach HE3MIHHOIO INHpHHA
CMYrH Ha MiBBHCOTI, fKa CKJIaxana, fiK i B
UK pobit [2, 3] i3 MIa3MOBHUM JXKEPEJIOM,
~ 5 HM, 1 6yJ1a HEUYTJIUBOIO A0 3MiHH YMOB
excriepuMeHTy. Lle cBiIYUTh Ha KOPHCTH TO-
ro, 0 CTHMYJIbOBAHE BUIIPOMIHIOBAHHS, AK
i ouikyBasocs, 6yJI0 BIACYTHIM depe3 HHU3b-
KU TUCK CyMilIi.

Ha puc.2 mHaBemeno d4acosi ¢opmu
IMIIyIBCIB CTpYMY Ta €KCHMEpHOI eMicii.
TpHBaiCTH CTPYMOBOTO IMIIYIbCY HO HOrO
ocHOBI cranoBuTth 400 Hc, a emiciitHoro ~ 10
MKC. [ X04 excHMepHa cMyra po3nO4MHAaE
BHIIPOMIHIOBaTH OJHOYACHO 3 PO3BHTKOM
ctpyMy B I'PT, nepeBaxHa wacrtka eHeprii
npuIafae Ha miciasicBiueHHsS pospsay. Ta i
MaKCUMaJIbHAa MOTYXHICTh JOCATAE€THCA BXKE
Ha craji iMIIyJIpCy CTpyMy.
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Puc. 2. Yacosi ¢opmu immysbsciB ctpymy (1) Ta
ekcMMepHOT eMicil (2). YMOBH eKCrepuMeHTy Ti
X, IO i Ha pHC.].

CrpykTypa €KCHMEpHOI CMYrH OJHO-
3HaYHO 3acBiguye, mo Monekyan XeCl*
YTBODIOIOTBCS B HMDKHIX KOJHMBHHX CTaHax
B-tepma. Ane B TakoMmy BHIAAKy AO YTBO-
PEHHSI €EKCUMEPHOI MOJIEKYJIH MOXYTh IpH-
3BOOMTH TUIbKH OiHapHi (3a yuacTi ABOX
YaCTMHOK) PEaKIlil 3aMillIeHHS THITY

Xe* + NaCl — XeCl® + Na“, (1)

Xe" + NaCl — XeCl* + Na, 2)

a He TPbOXYACTHHKOBA peaklis iOH-iOHHOI
pexomOinanii. KoHcTanTi mBHAKOCTI BKa3za-
HHX peakiiii y pobortax [1-3] ouineno Ha
pisni & = 107" — 10 em’/c. Xou us ouinka
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€ HEIOCTaTHbO TOYHOK, OJHAK CKOpH-
craeMocsd 1i yCepeAHEHHM 3HAYEHHAM -~

5.107 e’lc. 3a ymoBH, mo Xe® Ta Xe
BHOYBatoTh 13 06°emy I'PT BuKmOUHO 3a pa-
XYHOK peakuidi Hakauku (1) ta (2), orpm-
MaEeMO, UI0 CTaja 4Yacy 3racaHHs IHTEH-
CMBHOCTI €KCHMEPHO] eMicii y miciscBiueHH]
cranoButaMe T = [kN (NaCl)]™' =5-107%¢.
VY nwomy cniBigHomenni N(NaCl) — KkoH-
LEeHTpaLiss MOJIEKYJ] KyXOHHOI coili (BH3Ha-
yaetbes Temneparyporo ['PT). Ilpu Bciii Ha-
OJHXKEHOCTI I OLIIHKA HEIOraHo CINBMNanae
3 EKCICpUMEHTAJIBHUMH JaHUMH (puc.2), a
TOMY € JOHATKOBHM MiITBEP/UKEHHSIM Ha
KOPHUCTh TOrO, WO ¥ y HalIMX yMOBax Ha-
Ka4Ka 3JiHCHIOETHCS PEaKIiAMHU 3aMiIICHHS.

OuiHKy cepenHbOi MMOTYXKHOCTI €KCH-
MEpHOI emicil aMnu OyJI0 BUKOHAHO Ha OC-
HOBI BIiANOBiHUX BUMIpIB 3 OOKY OJHOIO 3
BikoH ['PT Ta BpaxyBaHHS r€OMETPHYHOIO
dakTopy. 3a yMOB EKCIIEpUMEHTY: 4acToTa
NOBTOpPEHHs iMnysbciB S kl'1, Hampyra Ha
BunpsiMasadi 5 kB, tuck kcenony 30 Top,
tuck napis NaCl 0,1 Top, — cepeans mno-
TYXHICTh CIIOHTAHHOT'O BHIIPOMIHIOBAHHS
€KCHMEpIB CKJIajia KlJIbka BaT 3a HaioOe-
pexHilMMHU migpaxyHkamu. Cnin 3a3Hauu-
TH, HIO Ui pe3yJIbTaTH OTpHMaHo 6e3 6yan-
Kol CyTTEBOi onTHMi3amii YMOB HaKauKH.
Mix TuM, € 3HauHUH pe3epB y 30inblUeHHI
NOTYXHOCTI JIJaMITH 32 PaXyHOK IMiJBHIIEHHS
Hapyru 3apsKd HaKOINHYyBaJbHOI €M-
HOCTI, YacTOTH IOBTOPEHHS IMILYJIbCIB, OII-
THMAaJIBHOTO CKIany M THCKy pobodoi cy-
mimi. Ha mai6yTHe nianyeTscs Takox 3a-
CTOCYBAaTH HENEPEPBHUHN TIIIOYUN pO3psA i3
METOI0 CTBOpPEHHS e(eKTHBHOro Herepe-
pBHOTO mxepena Y@D-BUNpPOMiHIOBaHHS Ha
cymii Xe — NaCl.

BucHoBku

Otxe, IS CTBOPEHHS €KCHJIaMIM Ha
nepexoai 308 um Mmonekynu XeCl 3i 30y-
JUKEHHAM BHCOKOBOJIbTHHM IMITYJIBCHO-IIE-
PIOJAMYHUM PO3PSAOM BMKOPHUCTAHO CYMIII
13 HETOKCHYHHMM rayiorensociem Xe — NaCl.
3a OWIHKaMM, OTPHUMAHO CEpPEeIHIO IO-
TY)XHICTb ~ BHIPOMIHIOBaHHS  €KCHMEpPHOI
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cmyru 308 uMm XeCl y xinpka Bar. Chek-
TpaJIbHUE PO3NOJIiN €Heprii y Mexkax CMYTH
T4 INBHMJKICTH 3racaHHs IHTEHCHBHOCTiI €K-
CHMepHOT emicii y waci B miCascBideHHI

CBiZluaTh HAa KOPHCTH TOro, IHO JOMi-
HYIOUHMH B 3aCE€€HHI BEPXHBOIO CTaHy €
GinapHi peakiil 3aMiIlleHHs HATpilo B MOJe-
kyiti NaCl kcenoHoMm.
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EMISSION PROPERTIES OF PULSED DISCHARGE
IN Xe-NaCl MIXTURE
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Construction and operating parameters of an excimer lamp working with Xe — NaCl
mixture are described. Emission spectrum and its temporal behavior were measured.
The 308-nm excimer band of XeCl molecule is the most intensive. The spectral dis-
tribution of energy within the band and its dependence on the experimental condi-
tions were investigated. The pumping mechanism of the excimer molecule upper

state is discussed.
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