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1. TenysioBe BUIIPOMIHIOBAHHS CBITJIONOIJIMHAIBHUX [IOBEPXHEBUX LIAPIB IIPU iIMITyJIbCHOMY JIa3€PHOMY 30yI>KEeHHI

2. Thermal emission of light-absorbing surface layers under pulsed laser excitation

Pedepar:

1. Incepralist pUCBsY€HA AOCIIIPKEHHIO TEPMIUYHUX MIPOLECIB, 10 BiIOYBAIOTHCS IIPU iIMITyIbCHOMY JIA3€PHOMY
OIIPOMIHEHHI CBITJIONOIIMHAJILHUX ITIOBEPXHEBUX 1APIB, T BUBHAYEHHIO XapaKTEPUCTUK iHAYKOBAaHOTO JIa3€POM
TEIJIOBOTO BUIIPOMiHIOBaHHS. [HIlyKOBaHe JIa3€pOM TEIJIOBE BUIIPOMiHIOBAHHS [IOBEPXHEBOT'O APy IPECOBAHOTO
rpairy xapakTepuayeTbCs [IOKa3HUKOM HEeJIiHIMHOCTI (Ha (piKCOBaHil NOBXMHI XBUJIi BUIIPOMIHIOBAaHHS y BUIUMIN
CIIEKTPaJIbHIN 0671aCTi), BEJIMYMHA SIKOTO NOPSIKy 10, 0 CYyTTEBO NMEpPEBUILYy€ BiAIOBiIHI 3HAYE€HHS IJ1s1
IpibHOAMCIIEPCHOrO BYIJIELIO B a8PO30JIsiX i cycneHsisax. Briepiie rnokasaHo, o npy OIpOMiHEeHHi I10CiZOBHICTIO
iMITyJIbCiB IOTY>KHOT'O JIa3€PHOr0 BUITPOMiHIOBaHHS (? = 20 HC, TyCTUHA [OTY)XXHOCTI 5...25 MBT/cM2) iHT€HCUBHICTb
iHAyKOBaHOTO J1a3€pOM TEIJIOBOTO BUITPOMiHIOBAHHSI BYIJIELIEBMX [IOBEPXOHb MiJIBULLYETHCS ITPY 30iJIbIIEHHI 4031
JIa3epHOTO OIIPOMIHEHHS, & TPUBAJIICTb IMITYJIbCY TEIJIOBOTO BUNIPOMiHIOBAaHHS ITPU LIbOMY CKopouyeTbcst Ha 30...50

%. CriocTepesxyBaHi 3aKOHOMIPHOCTI IIOSICHIOIOTHCSI 3MiHAMU CTPYKTYPH IIOBEPXHEBOT0 1apy BHACHILOK: (1)



HEOJHOPIJTHOTO HarpiBaHHs IOBEPXHEBOTO APy Ta (2) BUNIapOBYBAaHHS NOCiIKYBAaHOTO MaTepiaiy Mif Aieo
MIOTY>KHOTO JIa3€PHOTO BUIIPOMIHIOBAHHS. BaskiMBUMU NpY 1IbOMY € TaKi ¢pakropu: (1) 3SMeHIIEeHHs] BUCOTH BUCTYIIIB
Ha IOPCTKIiH [10BepxHi; (2) BMEHILIEHHS TOBIMHY APy PEYOBUHU HaJl [IOPaMH, SIKi TpaHUYaTh 3 [I0BEPXHEIO; (3)
PO3LINPEHHS IPUIIOBEPXHEBUX NOP. 3allpONIOHOBAHO HOBUI ONITUYHUN METOJ], EKCIIPEC-OLiHKY MaKCHUMaJIbHOI
TeMIIEPATyPH IOBEPXHEBOIO LapPy, HATPIiTOro iMITyJIbCHUM JIA3€PHMM BUIIPOMIHIOBAaHHSM, SIKUH [PYHTYETHCS Ha
BMMIipIOBaHHI 3aJI€5KHOCTI iHTerpasbHOi (110 IOBEPXHi 3pasKa) eHeprii iMITyJIbCy iHyKOBAHOTO JIa3€pOM TEIJIOBOrO
BUIIPOMIHIOBaHHS (Ha (iKCOBaHil NOBXWUHI XBUJIi i Py (ikCcOBaHiN I'yCTUHI NOTY>KHOCTI JIa3€pPHOT0

BUTNIPOMiHIOBaHHS) Bif] IOYaTKOBOi TEMIIEPATypU MOBEPXHI.

2. In this work laser-induced incandescence (LII) of light-absorbing surface layers was studied under the Q-
switched YAG:Nd laser excitation. For the surfaces irradiated by a sequence of laser pulses, the non-monotonic
behavior of LII intensity with the increase of number of irradiating laser pulses was observed. Computer simulation
of pulsed laser heating of rough carbon surfaces revealed essential non-uniformity of the temperature field on the
irradiated surface hence the surface relief is affected by the laser irradiation due to the processes of evaporation of
the peaks on the irradiated surface. The intensity of LII was calculated as a function of height of the surface
roughness. The results of calculations explain the observed features of LII of carbon surfaces. Significant
nonlinearity in the dependence of LII intensity on the laser pulse power density was observed. For LII signals
integrated over the surface the non-dimensional rate of the surface emission non-linearity ? was also calculated.
The obtained values of ? ?are within the margins of 7...10 that indicate significant nonlinearity of LII. LII of polished
carbon surface at different values of ambient air pressure was studied. A decrease in ambient air pressure led to an
increase of the LII intensity in about 1.5 times and extension of LII pulse fall time by about 70 percent due to
changes in the thermal conditions inside the sample material. The model of the porous carbon bulk is proposed for
explanation of the observed effect. The effect of laser-induced pore expansion on thermal emission with an
increase in laser irradiation dose has been studied. The experimental results and calculation data demonstrate a
significant impact of undersurface pore expansion on the LII behavior. Besides, LII strongly depends on the
thickness of carbon layer covering a cavity which decreases under laser irradiation because of carbon evaporation.
The experiments show that the intensity of LII of carbon surface depends on the initial temperature of the
investigated sample. A method is proposed for estimation of temperature of laser-heated surfaces. The method
requires measurement of LII at a fixed wavelength with a moderate variation of initial sample temperature. The
observed phenomena are explained by changes in the morphology (structure) of the surface layer as a result of (i)
Non-uniform heating of the surface layer and (ii) Evaporation of the material under the action of powerful laser
radiation. In particular, the following factors are important: (i) Reduction of the height of irregularities on the
rough surface; (ii) Decrease in substance thickness above the pores, which border on the surface; (iii) Expansion of
subsurface pore.
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