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KBasmigikamis:
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Ha3zBa HayKoBOi cIeniaJbHOCTI: Onruka, sazepHa disnka
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dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu
Kopg 3a €IPTIOY: 05417303

Micue3HaxoO KeHHS: Ykpaina, 03650, MCII, Kuis-39, npocnekr Hayku, 46
dopma ByracHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi Ipo aucepTailiio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.29.39, 29.31.27, 29.33.15, 29.33.47

Tema gucepranii:
1. IocaimxeHHs B3aeMogii NoTy>KHOro YO BUIIPOMIHIOBAaHHS CTBOPEHOI'O EKCUMEPHOTO JIa3€PHOT0 KOMILIEKCY 3

cangipom Ta NOPUCTUM KPEMHIEM.

2. Research of interaction of created ecximer laser complex UV radiation with sapphire and porous silicon.

Pedepar:

1. lucepranis npucBs4eHa CTBOPEHHIO €EKCUMEPHOTO JIA3€PHOr0 KOMILIIEKCY, NOMOBHEHOro BKP-niepeTBoproBayem,
KW 30ATHUM F€HEPYBaTH OGHOYACHO Ha KiJIbKOX JIiHISX Y MIMPOKOMY Aiana3oHi CIIEKTPY i BUIIPOMIHIOBAHHS SIKOTO
XapaKTePU3YEThCS BUCOKOIO CIIEKTPAJIbHOIO SICKPABiCTIO Ta MOKJIMBICTIO TOHKOI I1€pe0yN0BY TeHEPOBaHOI JIiHii B
HeBeJIMKUX MeXaX, a TAKOK BUBYEHHIO [Iii 1Oro BUMIPOMiHIOBaHHS Ha akTHBHe cepenoBuiie XeCl* ymazepa, cangip ta
IIOPUCTUI KpEMHI. Briepliie eKCiepMMEeHTaIbHO BUSIBJIEHO i JOCIiIKEHO BIUIUB PO3Mipy Ta IOJIOXKEHHS
IOOATKOBOTrO (POTOHHOTO 1014 ("POTOHHOTO KOTA") B pe3oHaTopi ekcumepHoro XeCl* nazepa Ha eHEPreTUyHi Ta
IIPOCTOPOBi XapaKTEPUCTHKU MOT0 BUITPOMIHIOBaHHS. 3allpOIIOHOBAHO MTOSICHEHHS SIBULIA 3 MO3ULiN (PoToioHI3aril
ioHiB xJI0pYy y NpUKaTOHil obsacTi. [To pe3ysbpTaTax LOCiI>KeHb 3alIPOIIOHOBAHO MoudiKallii Hally>KuBaHIIMX
17151 EKCUMEPHUX JIa3ePiB MJI0CKO-T1apajlesIbHOTO Ta HECTIMKOTO T€JIECKOIIIYHOTO PE30HATOPIB, SIKi 30i7IbINYIOTh
BUXi/IHy €HEeprilo BUIPOMiHIOBAaHH4, ii WIiJIbHICTD y NI€pETHHI IPOMEHSI, 3SMEHILYIOTb PO36OIKHICTb Ta MiABULILYIOTH

crMeTpito IpoM eHsl. JJocikeHo MexaHidmu ¢poToreHepaliii 3Byky B carndipoBux MillleHsX MPY 3MiHi T'YCTUHU



IIOTY>XXKHOCTI JIa3€PHOT0 ONTPOMiHEHHS. Blieplie eKCliepruMeHTaIbHO BUSIBJIEHO YTBOPEHHS, iCHYBaHHS Ta
BHUCH)KEHHSI CllelnPiuHOro NpUIOBEPXHEBOro apy NPy B3aeMOZ|i BUNlpomiHioBaHHs ArF* sazepa 3 candipom y
I171a3MOBOMY peKuMi. BusHaueHo yMOBU B3aeMoZii BUIIpOMiHIOBaHHS ArF* jazepa 3 candipom, siki BifjloBifgaioTh
abssLiliHOMY Ta IJIa3MOBOMY pekuMaM. Briepie BusiBjieHO BIIUB YO j1a3epHOro OIIPOMiHEHHS TOBEPXHi 3pa3KiB
IIOPUCTOrO KPEMHIIO 3i CKJIaZHOK MOP(OJIOTielo Ha CIIEKTPaJIbHUI CKJIAJ, Ta TEMIIEPATYPHY 3aJI€XKHICTh
iHTerpasyibHOI iIHTEHCUBHOCTI 10r0 4YepBOHO-OpaHXeBoi rmojiocu ¢hoTosoMinectieHIlii. [[pogeMoHCTpoBaHO
IPUAATHICTh POTOAKYCTUYHOTO METO/IA /111 BUBHAYEHHS IIOPOTy JIa3epHOTO PyHHYBaHHS candipy Ta KOHTPOJIIO
OYMCTKU ITOBEPXHi IOPUCTOr0 KPEMHIIO.

2. The thesis is devoted to creation of excimer laser complex having super-high spectral brightness of radiation,
capability of generated line thin tuning as well as studying its radiation effect on XeCl* laser active media, sapphire
and porous silicon. For the first time, influence of size and position of an additional intrinsic photon field ("the
photon boiler") in the resonator of excimer XeCl* laser on power and spatial characteristics of its radiation are
detected and studied experimentally. Interpretation of phenomena based on ions chlorine photo-ionization near
cathode is suggested, too. By results of these investigations, offered are advanced modifications for the most used
in excimer lasers plane-parallel and unstable telescopic resonators. These modifications increase: radiation
energy, its density in beam cross-section, symmetry and directivity of the beam. The mechanisms of sound pfoto-
generation in sapphire under varied laser irradiation are investigated, too. For the first time, formation, e xistence
and depletion of particular surface layer on sapphire under excimer ArF* laser irradiation in a plasma mode
interaction are detected experimentally. The conditions of interaction of an ArF* excimer laser radiation with
sapphire for ablative and plasma modes of interaction as well as for mutual transitions between them are
determined. For the first time, the effect of laser UV irradiation of porous silicon surface with a composite
morphology on its fundamental characteristics: spectral distribution and temperature dependence of integral
intensity for its photoluminescence red-orange band, is revealed. Also shown are the high sensitivity of the
photoacoustic method and its suitability for determining threshold of sapphire laser destruction as well as control
of a degree of porous silicon surface cleaning after etching.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi
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Bbpopun Muxaino CeMeHOBUY

Bpopnn Muxaino CeMeHOBUY

Opuenko T.A.



