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1. Oco6MBOCTi N71a3MOBOI KIHETUKH B >KE€BPil0OYOMY PO3Psifii B 6araTOKOMIIOHEHTHUX [A30BUX CyMillIax.

2. Peculiarities of plasma kinetics in a glow discharge in multicomponent gas mixtures.

Pedepar:

1. B pucepTanii npeACcTaBieHo pe3yabTaTU NOCIIKEHb [1J1a3MOBOi KiIHETUKH B )XEBPIIOYOMY PO3pSi B
0araTOKOMIIOHEHTHUX CyMilllax pisHOro ckjagy. UucioBe MOAEI0BaHHS KiHETUKY pPO3psy i BATIPOMiHIOBaHHS B
ekcuMepHUX razopo3psanHux KrF i ArF snazepax nano MOXJIMBICT BU3HAYUTU ONTUMAIbHUN CKIa, iX aKTUBHUX
CepenoBull, ONTUMAJIbHUN TUCK CyMillle!, NOCIIOUTU 3aJIEXXHOCTI €HePrii BUIIPOMIHIOBAHHS i KKJ, JIa3€PiB Bifl
BEJINYMHY 3apsIHOI Hanpyru. JocimkeHo BIVIUB 6ydepHoro rasy (resito Y1 HeoHy) Ha KIHEeTUKY po3psiay i
BUIIPOMiHIOBaHHS. OJJHOYACHE MOJEJII0BAHHS I171a3MOBOI KIHETUKY €KCUMEPHUX JIa3ePiB i €JIeKTPUYHOI CXeMU
HaKayKu J03BOJINJIO iCTOTHO ONTUMI3yBaTH apaMeTPY OCTAHHbBOI, LIJ0 MPU3BEJIO [0 36i1blIeHHS e(PEeKTUBHOCTI
re"epariii 1azepis B 1,5-2 pa3u. Briepuie npoBeeHO YMCIOBE MOJIE/II0BaHHS KIHETUKY PO3PSLy i BUIIPOMIHIOBAaHHS B
aKTMBHOMY cepenoBullli ekcumepHoro XeCl sa3epa, B SKOMy TOKCUYHUH rasioreHoHocin HCl, mo 3a3Bnyan
BHMKOPHCTOBYETbLCS], 3aMiHEHO Ha (ppeoH-12. [TokazaHo, o Taka 3aMiHa He IIPU3BOJUTD 10 3MEHIIEHHS

e eKTUBHOCTI reHepalii, o 403BOJINIO CTBOPUTU KOHKyPEHTHOCITPOMOKHUM XeCl sazep Ha OCHOBI

MaJIOTOKCHYHOI XiMiuHO iHepTHOI cyMiwi. locaimkeHo QpyHKuUii po3nofiny esekTpoHiB 3a eHeprismu (PPEE) B



cyMilllax a3oTy 3 Pi3HUMU €JIEKTPOHETaTUBHUMU ra3aMy B )KEBPIIOYOMY PO3PS/i 3 TOPOKHUCTUM KaTOJOM.
[TokaszaHo, mo B cymimax N2:SF6 i N2:CCl4 popmyeTtbes cranioHapHa inBepcHa OPEE i3 3HaYHUM BMicTOM

€JIEKTPOHIB B 06J1aCTi iHBEPCHOI TiNsSHKU.

2. The thesis deals with investigations of plasma kinetics in a glow discharge in multicomponent mixtures of
various compositions. Numerical simulation of the discharge and radiation kinetics in excimer gas-discharge KrF
and ArF lasers makes it possible to establish the optimal quantitative composition of the active media and the
optimal mixture pressure, to investigate the dependence of the radiation energy and efficiency on the magnitude
of the charging voltage. The differences of the optimal parameters of the active media of KrF and ArF lasers as well
as the influence of a buffer gas (helium or neon) on the discharge and radiation kinetics are studied. Consistent
simulation of plasma kinetics in excimer lasers and the electric pumping circuit gives a possibility to optimize the
parameters of the latter. This results in an increase of the effectiveness of laser generation by a factor of 1.5-2. The
discharge and radiation kinetics in the active medium of an excimer XeCl laser with a halogen-containing gas
Freon-12 instead of toxic HCl is numerically simulated for the first time. It is shown that such replacement does
not result in a decrease of the generation effectiveness, that's why Freon-12 can be used for manufacturing a
competitive XeCl laser based on a low-toxic chemically inert mixture The electron energy distribution functions
(EEDF) in mixtures of nitrogen with electronegative gases in a hollow-cathode glow discharge are investigated. It is
shown that a stationary inversed EEDF with an increased number of electrons in the inverse region can be formed
in the mixtures N2:SF6 and N2:CCl4.
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