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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.33.17

Tema gucepranii:
1. TIpupopa TOHKOI CTPYKTYpU CIIEKTPY BUIIPOMiHIOBaHHS ekcumepHoro XeCl nazepa

2. The nature of the fine structure of XeCl excimer lasing spectrum

Pedepar:

1. B pucepTauiiHiil poboTi MpoBeneHi NOCiIpKeHHS IPUPOI TOHKOI CTPYKTypu B crieKTpi reHepauii XeCl nazepa.
[TokaszaHo, 110 JIiHil TOHKOI CTPYKTYpU YTBOPIOIOTHCS B MiCIISIX IiIBUIIIEHOI LIiIbHOCTI 00€PTalbHUX YaCTOT Pi3HUX
€JIEKTPOHHO-KOJIMBAJIbHUX NlepexofiB. ONTUMi30BaHO napameTpu esekTpopospsgHoro XeCl nazepa Ha cymimi
He:Xe:CF2CI2. 3'acoBaHo, 10 Yy BUNAIKaX, KOJIM HE BUCYBAIOTbCS SKOPCTKi BUMOTH JJO PeCypCy po604oi cymii
dpeoH-12 Moxke po3IJISAATUCS SIK KOHKYPEHTOCIIPOMOXKHUM TaJIoreHOHOCIH 11 esiekTpopo3spsnHoro XeCl nazepa.
BrBueHO BIJIUB €JIEMEHTIB PE30HATOPa Ha TOHKY CTPYKTYpy cnekrpy reHepaii XeCl nazepa. Bnepiue nokasaHo, 1o
y BUINAJIKy PE30HATOPA YTBOPEHOTO I3€PKajllaMU 3 BUCOKMMU KoeillieHTamu BinouBaHHS (~99%) TOHKA CTPYKTypa B
CIIeKTPi reHepaliii 06yMoBJIeHa [IPOSIBOM €JIEKTPOHHO-KOJINBAJIbHO-00€PTaJIbHOTO CIIEKTPY MOJIEKYJIU Ta JIiHisIMU
IIOTJIMHAHHS po3psny. IHTepdepeHLifiHa KapTUHA B CIIEKTPi reHepallii Ipy 1jbOMY He IPOsBIIsiEThC. Briepiue
JOCJIiZIKEHO BILJIMB i30TOMIYHOrO CKJaly Po6040i CyMillli Ha TOHKY CTPYKTYPY cIieKTpy reHepatii XeCl nazepa.
[TokaszaHo, 0 3MiHIOIYM i30TOMIYHNMI CKJIa, pO60YOi CyMillli MOSKHA JOCSATTH GiJIbIll IIOBHOT'O, a B IESKUX BUMAIKAX

HETIEPEPBHOTO 3alI0OBHEHHS CIIEKTPAJIbHUMU JIiHISIMU [liarla3oHy reHepanii. BuMipssi yactoru siHill TOHKOI



CTPYKTYPH B CIIeKTpax reHepatii mosexyn 124Xe35Cl, 129Xe35Cl, 136Xe35C1 ta mosnekynu XeCl npuponHoro
i3oroniyHoro cknamy. OTpuMaHo PpyHIaMeHTabHi KOJUBaIbHI KOHCTAaHTU MoJsieKyin XeCl, misxom iX HifroHku
METOJO0M HalMEeHUIMX KBa/IpaTiB IO €KCIIePUMEHTATIbHUX CIIEKTPOCKOIIYHUX TaHUX KiJIbKOX MOHOiI30TOTTHUX

MOJIEKYJI OJHOYaCHO.

2. The thesis concerns the nature of the fine structure in XeCl lasing. It is shown that the fine structure lines
appear in the ranges of high density of rotational frequencies of various electron-vibrational transitions. The
parameters of electric-discharge XeCl laser based on He:Xe:CF2Cl2 mixture were optimized. It is shown that the
Freon-12 can be used as a possible halogen-carrier for an electro-discharged XeCl laser if requirements for the life
time of the work mixture are not too strict. The influence of the resonator elements on the fine structure
spectrum is studied. It is shown for the first time that in the case of resonator with highly reflective mirrors
(~99%), the fine structure of a lasing spectrum depends on both the vibration-rotation spectrum of the molecule
and the parameters of the discharge absorption lines. It is just the case when the fringed pattern in the lasing
spectrum does not occur. The effect of isotopic composition of the working mixture on the fine structure
spectrum is investigated for the first time. We have shown that more complete and, in some cases, more
continuous infilling of the lasing spectrum of a XeCl laser could be achieved by changing the isotopic composition
of the work mixture. The fine structure lines for molecular lasing spectra of 124Xe35Cl, 129Xe35Cl, 136Xe35Cl and
XeCl (in the natural isotopic state) are described. The fundamental vibrational constants for XeCl molecule are
computed using the least-squares fitting of the experimental spectral data for individual types of isotope

molecules.
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