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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHUX PyOpHK: 29.03.21

Tema gucepranii:
1. ToHKOAPOTAHUM 60JIOMETPUYHNI BUMIPIOBAY NTapaMeTPiB (POKAIBHOI IJISIMU JIA3€PHOTO BUIIPOMiHIOBaHHS

2. Thin-wire bolometric measuring system of laser radiation focal spot parameters

Pedepar:

1. O6'eKT BOCHIIKEHHS: B3a€MOJIisl IIOTY>KHOTO JIa3€PHOTO BUIIPOMiHIOBAHHS 3 PEYOBHUHOIO. MeTa JOCTiIyKeHHS:
OOI'PYHTYBaHHSI MOXKJIMBOCTI BUMIPIOBaHHS IPOCTOPOBO-EHEPreTUYHUX [TapaMeTPiB C(POKYCOBAHOTO IyUYKa
JIa3€pHOTO BUIIPOMiHIOBAHHS CKaHYIOUMM TOHKOJPOTSIHUM IIJIATUHOBMM 060JIOMETPOM. MEeTOAM NOCTiIKEHHSL:
METOAM MaTeMaTUYHOI Qi3uKU, METOJ, KiHLIEBUX Pi3HULb, iTepalliiHNil METOM, METOJ] TPOrOHKHU, METO, HAMEHIIINX
KBa/lpaTiB, METOJ, FTeOMETPUYHOI ONTUKYU. TeopeTuyHi Ta MpakTU4Hi pe3ysbTaT, HOBU3HA: YN CeJIbHO PO3B'sa3aHi
CTallioHapHe Ta HecTallioHapHi HeJliHiliHI PiBHSAHHS TEIJIONPOBITHOCTI 3 KoedillieHTaMu, SIKi 3aeXKaTh Bif,
temnepaTtypu. OfepskaHi OLiHKY BUIIAIKOBOI IOXUOKY BUMipIOBAaHHS TApaMETPiB (POKAIbHOI IJISIMU i
CHCTEMaTUYHUX ITOXUOOK, SIKi BUHUKAIOTh 32 PaXyHOK 3MiHM KyTa MaiiHHS BUIIPOMIHIOBaHHS Ha 60JIOMETp,
iHTerpasibHUX BJIACTUBOCTEH I1OBEPXHi 60JI0MeTpa Ta HeJliHiHOCTI epeTBopeHHsI. Po3pobJieHi Ta 00rpyHTOBaHi
METOAVKU BUMIpIOBaHHSI TOHKOJPOTSHUMHU 60JIOMETPAMU 3 BUCOKUM PO3TiJIEHHSIM IPOCTOPOBO-E€HEPTETUYHUX Ta
NOJIIpU3ALifHUX TTapaMeTpiB POKaIbHOI MJISIMU iHTEHCH BHOTO JIa3€PHOTO BUIIPOMIHIOBaHHS 3 IOBIJIbHUM

po3IozinomM iHTeHCHBHOCTI. EKCIIepuMeHTaIbHO 10BeieHO e(PEeKTUBHICTD IBOX METOAMK 3 TIOBIJIBHO CKaHYIOYMMU



6osmomerpamu. Chepa BUKOPUCTAHHS: (pi3rKa NIpUiafiB, €JIEMEHTIB i CUCTEM, @ TAKOXX METPOJIOTIS.

2. The object of study is interaction of a powerful laser radiation with material. The aim of study is grounding of a
possibility of measuring of spatial-energy parameters of focused laser radiation by the scanning thin-wire
platinum bolometer. Methods of investigation: methods of mathematical physics, method of finite differences,
iterative method, sweep method, least squares method, method of ray optics. Theoretical and practical results: The
stationary and non-stationary nonlinear heat conduction equations with variable coefficients, which determine
temperature dependencies of basic physical parameters of the bolometer, have been solved. The estimation of the
casual error of focal spot parameters measuring and systematic errors caused by changing of the incident angle of
the radiation on bolometer, by integrated properties of the bolometer cylindrical surface, and by nonlinearity of
transformation. The measuring techniques of spatial-energy and polarization parameters of the intensive laser
radiation w ith arbitrary intensity distribution are made and grounded. Efficiency of two techniques with slowly
scanning bolometers is proved experimentally. The sphere of application is physics of devices, elements and
systems, and metrology.
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