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2. Interaction of powerful coherent radiation with materials that are used in lighting engineering

Pedepar:

1. luceprauis nprucBA4Y€Ha BCTAHOBJIEHHIO OCHOBHUX 3aKOHOMIPHOCTEMN [Iii MOTY>KHUX JIa3€PHUX IMITYJIbCIB B
pekuMmi reHepatlii yaapHUX XBUJIb HA MaTepiany MpY HAsIBHOCTI TPO30POro KOHIEHCOBAHOTO CEPEOBUILA.
OTpumaHoO aHaNITUYHUI BUPA3 [1J1S1 PO3PAXyHKY TUCKY YIAapHOI XBUJIi. 3alIpOIIOHOBAHO CIIOCOOY KepyBaHHS
BEJINYMHOIO TUCKY YAAPHOI XBUJI MIJIIXOM 3MiHM MApaMETPiB ONITUYHOI CUCTEMU JIA3€PHOI YCTAHOBKY, TOBLIVHU Ta
BUJy IIPO30POr0 KOHAEHCOBAHOIO CEPENIOBUINA. BIOCKOHATIEHO MaTeMaTUYHY MOZEJIb PO3PAXYHKY TEMIIEPATYPHUX
II0JIiB B MaTepiasiax, OIIPOMiHEHMX HAHOCEKYHIHUM JIA3€PHUM iMITyJIbCOM B [IPO30POMY KOHJIEHCOBAHOMY
cepeposuuli. Ha ii 0CHOBI BCTaHOBJIEHO OCOGJIMBOCTI Me€XaHi3My abJisLlii IpU ONPOMiHEHHI B IPO30POMY
KOH/IEHCOBAHOMY C€peoBU1], iX BIJIMB HA pebed Ta CTPYKTYPy NIPUINOBEPXHEBUX MAPiB. JJOCTIIPKEHO CIIEKTP

npornyckanHs LiF 3aTBopy 3 medexraMu Ta BIUIMB MOT0 CTaHY Ha €HePreTUYHi IapaMeTpH JIa3epHOTO



BUIIPOMIHIOBaHH4, 1O JJa€ MOXKJIMBICTb BUOOPY HAMOijIbII €(DEKTMBHOTO PO3MIlll€HHS 3aTBOPY IIPY PO3B'SI3aHHI
KOHKPETHUX 33724 JIa3epHOi yIapHO-XBUJIbOBOI 00p0oOKM. PO3p06s1€HO METOAUKY BIIPOBAIKEHHSI HAHOTPYOOK B
TBEPAOTIJILHY MAaTPULIO Ta IIPOBEIEHO aHAJI3 EKCIIEPUMEHTAIbHUX PE3YJIbTATIB 10 JOCIiIPKEHHIO

eHepI‘OBI/I,ﬂiﬂeHHH B MaTepiaJ’[aX, TIOB'SI3aHUX 3 IMPOXOIKEHHAM 10 HUX JIA3€EPHUX YIAPHUX XBUJIb.

2. In the thesis, the impact of high-power laser pulses in the shock waves generation mode on materials in the
presence of transparent condensed medium is studied. A theoretical model of pressure and temperature field
within material under laser treatment in transparent condensed medium is proposed. The analytical formula for
shock wave pressure is based on geometrical refraction of light by optical system and transparent condensed
medium. The results of modelling allow choosing the optimal conditions of laser treatment by Q-switched laser
GOS-1001 with LiF modulator. The transmission spectrum of LiF modulator with defects is studied. A method for
the introduction of nanotubes into a solid matrix has been proposed and the experimental results on release of
energy associated with shock wave propagation are analysed.
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