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Moga guceprariii:
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Tema guceprauii:
1. HeniHiliHe CBiTiHHS LIEHTPIB IOIJIMHAHHS Y KOHIEHCOBAaHUX CEPEIOBUIIAX

2. Non-linear emission by light-absorbing centres in condensed matter

Pedepar:

1. Inceprarnisi IpUCBAYEHA €KCIIEPUMEHTATIBHOMY [OCJIiIKEHHIO HETapaMEeTPUYHUX (HEKOT€PEHTHUX) HEJTHIMHUX
ONITUYHUX BJIACTUBOCTEN KOHIIEHCOBAHUX CEPEIOBUII 3 LIEHTPaMHU ITOTJINHAHHS IIPU 30y KeHHi J1a3epHUMU
iMIysibcamu TpuBasicTio 6;113bK0 10 He. O6'eKTaMU JOCIIiIpKeHHS Y POOOTi € pO3YMHU JIIOMiHECLIEeHTHUX MOJIEKYJ,
CyCII€H3ii CBITJIONOITIMHATIBHUX MIKPOYaCTUHOK Ta CTEKJIA 31 CBITJIONOIIMHAIILHUMU MIKPOBKJIIOYEHHSIMU, KPUCTAJIN
rPaHarTiB, aKTUBOBaHi iOHAMM HEOIMMY, Ta OKCUIHI (00paTHi) CTeK/a, aKTMBOBaHi pTyTeNONiOHNMY i0HaMU. Y pOoOOTi
IOCJIiIKYIOThCSI HACTYIIHI HellapaMeTPUYHi HeJliHiTHO-0nTHYHI epeKTr: HesliHilHa JIIoMiHecueH s (cybsiHiliHa Ta
HaJJ1iHilHA), HeJliHiliHe [OIJIMHAHHS Ta €KCTHHKLiS (HaCUYeHHS IIOTJIMHAHHS, [TOIJIMHAHHS 3i 30yI)KEHOT0 CTaHy,
IIOTJIMHAHHY [IpoAyKTaMu (poToioHi3alji, (pOoTOiHIyKOBaHE PO3CisIHHS, TOILO), HeJliHiliHe PO3CisiHHS (Iepepi3
PO3CisSIHHS 3aJI€KUTh BiJl IHTEHCMBHOCTI CBITJIa) Ta iHIYKOBaHE JIA3€POM TEIJIOBE BUIIPOMiIHIOBAHHS

CBITJIONOIJIMHAJIBHUX MIKPOYACTUHOK Ta MiKpOBKJII04E€HbB. CIiJIBHOIO PUCOIO YCiX NOCIIKYBaHUX SIBUIL € T€, 10



OITUYHA HEJIHINHICTY HUX BUHMKAE BHACJIIIOK IOTJIMHAHHS JIA3€PHOTIO BUIIPOMIHIOBAHHS LIEHTPAMU TOTJIMHAHHSL.
Po6oTa npucBsiueHa [OCiIPKeHHIO MiKPOCKOITIYHMX MeXaHi3MiB BUHMKHEHHSI OIITUYHOI HeJIiHIHHOCTI y 3a3HaYeHnx
CepeJoBUIIAX.

2. The dissertation is devoted to experimental investigation of non-parametric (non-coherent) nonlinear optical
properties of condensed matter containing absorption centres under excitation with nanosecond-scale laser
pulses (10 ns). The objects of investigation are solutions of luminescent molecules, suspensions of light-absorbing
micro-particles and glasses with light-absorbing micro-inclusions, garnet crystals doped with neodymium ions,
and oxide (borate) glasses doped with mercury-like ions. The following non-parametric nonlinear optical
phenomena are studied: nonlinear luminescence (sublinear and superlinear), nonlinear absorption and extinction
(saturated absorption, excited-state absorption, absorption by photoionization products, light-induced scattering,
etc.), nonlinear scattering (scattering with intensity-dependent cross section) and laser-induced incandescence of
micro-particles and micro-inclusions. The common feature of the investigated phenomena lies in the fact that
their optical nonlinearity is caused by absorption of laser radiation in the absorption centres. The dissertation is
devoted to investigation of micro-mechanisms of optical nonlinearities in the mentioned media.
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