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PE®EPAT JJUIIJIOMHOM PABOThHI

bonpapesuu B.B.

AOJAUMOHHAA IUIAa3MAa METAVIOB M MHOTOKOMIIOHEHTHBIX CILIABOB,
BO30yxK/1aeMasi CABOCHHBIMHM JIA3¢PHBIMH UMITYJIbCAMU.

Hayunsiif  pykoBOAMTENb— JOIEHT Kadenpsl Ja3epHOM (GU3MKH U
cnektpockonuu bI'Y, kannuaar ¢pusznko-mMaTeMaTHUECKUX HAayK, ToIeHT Epmanuikas
K.®.

JIUIJIOMHOE UCCIIEIOBAaHHE COCTOUT U3 BBENEHUs, 3 TIJiaB, BBIBOJOB, CIIHMCKA
UCIIOJIb30BaHHBIX UCTOYHUKOB (24) u 3aHnMaet 43 cTpaHuliel. B murioMHoi padorte
npecTaBieHo 21 pucyHOK.

KIIIOYEBBIE CJUIOBA: JIABEPHAA ABJEALNSA, CABOEHHBIE
JIABEPHBIE  UMIIVIJIbCBI, JIASEPHAS  ATOMHO-ODMHUCCHUOHHAZA
CIIEKTPOCKOIINA, JIASEPHAS IIJTASMA.

OO0BbeKT uccJIeI0BAHUA — YKCThIC METAJUIBI (MEIb, IIUHK, CBUHELI, aJIOMHHHMH).

Heap ucciaenoBaHuA: MCCIEAOBATH BIMSHUE JBYXUMITYJIBCHOIO JIA3€PHOTO
BO30YXX/I€HHsI aOJSLMOHHOM TIUIa3Mbl METAJUIOB Ha HM3MEHEHHE OTHOCHTENIbHBIX
WHTCHCUBHOCTEH CIIEKTPAJbHBIX JIMHUM DJJIEMEHTOB, BBI3BAHHOE HW3MEHEHUEM
TEMIIepaTypbl MAapora3oBOro o0Jlaka MW MEepepaclpereICeHUeM 3aCeIeHHOCTEN
BO30Y>K/ICHHBIX YPOBHEH, KAK aTOMHBIX, TaK U HOHHBIX.

Metoabl HCCIeA0BAHMA: OJHOMMITYJIBCHAS M JBYXUMITYJIbCHAs JIa3epHAs
a0NALMsl, CIEKTPAJbHBIE METOMbl OINPENETICHUs] TEeMIEpaTyphl IJ1a3Mbl, METOA
pac(OKyCUPOBKU JIa3€pHOTO M3IYy4YEeHUs (IJUTEIbHOCTh UMITyJbca 15 HC, JaauHa
BoiiHbl 1064 HM) Ha MOBEPXHOCTM UCCIeAyeMoro ooOpasua sl YNpaBIICHUS
IJIOTHOCTBIO MOITHOCTH.

IHonyyeHHble pe3yJibTATHI M MX HOBM3HA. l3ydeHa NTWHAMHKA W3MEHEHHS
TEMIIEPATYPHI IUIa3Mbl IPU U3MEHEHUHN TUIOTHOCTH MOLTHOCTH JIA3€PHOTO U3TyYCHHS
B IIPOLIECCE OJJHOMMITYJIbCHOM M JIBYXUMITYJIbCHOM aOJISIIIUK; ONpeiesIeHbl MEXaHU3MBI
3aCEJIEHHOCTH BO30YKJIEHHBIX YPOBHEW MPU OJHOMMITYJIBCHOW W JABYXHUMITYJIbCHOM
JIa3epHOMN a0,

Ob0s1acTh  BO3MOKHOIO NPAKTHYECKOro mnpumMeHenusi: OnpeneneHue
U3MEHEHUS MEXaHU3Ma 3aceseHusi BO30Y)KICHHBbIX YpPOBHEH IMpU Mepexoie Ot
OJTHOUMITYJIbCHOM K JBYXMMIYJbCHON aOJSIMM TMO3BOJUT IyTeM BbIOOpa
ONPEIEIICHHBIX AHAINTHUYECKUX JIMHUA TOBBICUTH UYYBCTBUTEIBHOCTb M CHU3UTH
MOTPEIIHOCTh 3JIEMEHTHOTO aHajdu3a MHOTOKOMIIOHEHTHBIX CIUIABOB METOAOM
JIBYXHUMITYJIbCHOMU JIA3€pPHONU aTOMHO-DMHUCCUOHHOU CIIEKTPOCKOIIHH.



PO®EPAT JIBIIIJIOMHAM PABOTBI

bannapssiu B.B.

AOJasiioHHasi IUIa3Ma MeTajiay | IMATKAMIIAHEHTHBIX CILIaBay, fKasl
y30yKkaenua 31B0eHbIMI J1a3epHbIMI IMITYJIbCaMI.

HaBykoBBbI KipayHiK — AalPHT Kadenpsl nazepHait ¢iziki 1 cnekrpackarii BY,
KaHIBIAAT (i3iKa-MaTIMATBIYHBIX HABYK, MarHT EpMarinkas K.O.

JlplioMHae JaciielaBaHde CKJIaaaeiia 3 YBSII3eHHs, 3 KipayHiK0Y, BRICHOBAY,
CHICy BBIKAPBICTAHBIX KpBIHIN (24) 1 3aiimae 43 cTapoHKi. Y HOBITJIOMHAW Tparlbl
npajacrayieHa 21 mairoHak.

KIIIOYABBISI CJIOBA: JIABEPHAA  ABJIALBIA, 3BOEHBIA
JIASEPHBIA IMITYJIBCBI, JIABEPHAA ATAMHA-SMICIMHASA
CIIEKTPACKAIILA, TASEPHbBIA TJTIA3SMBI.

AO0'eKT gacjiefaBaHHsI — YBICTBIS METaJbl (ME/3b, IILIHK, CBIHEII, aJTIOMIHI).

Mbsra pgaciaegaBaHHsi: Jaclie[laBallb YIUIBIY JBYXIMIyJIbCHAara Jja3epHara
Y30y K HHS aOJISI[IOHHAN MIa3Mbl MEeTalay Ha 3MSIHEHHE aJHOCHBIX 1HTIHCIYHACIeH
CIIEKTPAJIbHBIX JIIHIA AJI€MEHTay, BBIKJIIKAHA€ 3MEHall TAIMIeEpaTyphl Mapara3aBara
BOOJIaKa 1 mepapa3MepKaBaHHEM 3aCsJICHHS Y30yIKaHbIX Y3pOYHSY, K aTaAMHBIX, TaK
1 1EHHBIX.

MeTtaabl [aaciegaBaHHA: aJHAIMIIyJbCHAs 1 JBYXIMITYJIbCHAs JiazepHas
aOJALbIsA, CHEKTPaJbHBIA METaAbl BbI3HAUSHHSA TAMIEPATYphbl IJIa3Mbl, METaj]
pacaxycoyki JiazepHara BbrIIpaMeHbBaHHS (MIpaldriacib IMIyiabCy 15 He, 1ayKbIHsS
xBasi 1064 HM) Ha maBepxHl JOcjieaHara Yy30py MJis KipaBaHHS IIYbUILHACIIO
MaryTHAacIIi.

ATpbIMaHbIA BBIHIKI i iX HaBi3HA. BeiBydaHa biHaMiKa 3MEHbI TAMIIEPATYPbI
11a3Mbl IPbI 3MEHE IIYbUIBHACI MaryTHACII JIa3epHara BeIlPaMEeHbBaHHS ¥ Mpalpce
aJHAIMITYJIbCHAM 1 JBYXIMITYJIbCHAM aOsIbli; BhI3HAYaHbl MEXaHI3MbI 3aceseHacIll
V30yKaHbIX Y3pOYHSY NPhI aIHAIMITYJILCHAN 1 IBYXIMITYJIbCHAM Ja3epHail aOJIsIbIi.

Bobsacup MarysiMara npakTbIYHAra npbIMsiHEHHsI: BbpI3HausHHE 3MEHBI
MEXaHI13MY 3aCsUIeHHs Y30yKaHbIX Y3pOYHSY MphI Mepaxo/13€ ajl aJHaIMITyJIbCHAH 1a
JNBYXIMIYJIbCHAW a0JIsIIbll Ja3BOJIIb HUIAXaM BbIOAPY MAYVHBIX aHANITHIYHBIX JIIHIH
MaBbICI[b  aAuyBaJibHAcIlb 1  3HI3IL  XiOHACIb  DJIEMEHTHAra  a”ami3y
[IMaTKaMIIAHEHTHBIX CIUJIaBay MeTaJiaM JIByXiMITyJIbCHAM Ja3epHail aTaMHa-3MiCiiiHaM
CIIeKTpacKarii.



ANNOTATION

Bondarevich V.V.

Ablative plasma of metals and multicomponent alloys, excited by double
laser pulses

Scientific adviser — Associate Professor of the Department of Laser Physics and
Spectroscopy of the BSU, Candidate of Physical and Mathematical Sciences, Associate
Professor Ermalitskaya K.F.

The diploma study consists of an introduction, 3 chapters, conclusions, a list of
sources used (24) and occupies 43 pages. The thesis contains 21 figures.

KEY WORDS: LASER ABLATION, DUAL LASER PULSES, LASER
ATOMIC-EMISSION SPECTROSCOPY, LASER PLASMA.

The object of research — pure metals (copper, zinc, lead, aluminum).

Purpose of the study: to investigate the effect of two-pulse laser excitation of
ablative plasma of metals on the change in the relative intensities of spectral lines of
elements caused by a change in the temperature of a vapor-gas cloud and redistribution
of the populations of excited levels, both atomic and ionic.

Research methods: single-pulse and two-pulse laser ablation, spectral methods
for determining the plasma temperature, the method of defocusing laser radiation
(pulse duration 15 ns, wavelength 1064 nm) on the surface of the sample under study
to control the power density.

The results obtained and their novelty. The dynamics of the change in the
plasma temperature with a change in the power density of laser radiation in the process
of one-pulse and two-pulse ablation has been studied; the mechanisms of the
population of excited levels in single-pulse and double-pulse laser ablation are
determined.

Area of possible practical application: Determination of the change in the
mechanism of population of excited levels during the transition from single-pulse to
two-pulse ablation will make it possible, by choosing certain analytical lines, to
increase the sensitivity and reduce the error of elemental analysis of multicomponent
alloys by the method of two-pulse laser atomic emission spectroscopy.



