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PE®EPAT JJUIIJIOMHOM PABOTHI

Apemiko A.A.

YnpagsieHue IJIOTHOCTHI0 MOLIHOCTH JIA3€PHOI0 M3JIy4YEeHUS NPHU ABYXHM-
NYJIbCHOM J1a3epPHOi AaTOMHO-3MHCCHOHHOM a0JIsILHMN.

HayuHslif pykoBOAUTEIb— AOLEHT Kadeaphl Ta3epHOi (PU3UKU U CIEKTPOCKOMTUU
BI'Y, kannuaat pusmko-mareMaTu4eckux Hayk, nomneHt Epmanuikas K.O.

JIUIIIOMHOE UCCIIeIOBaHNE COCTOUT U3 BBEJICHUS, 3 IJ1aB, 3aKIIOYCHHSI, CIIMCKA
UCIIOJIb30BaHHBIX UCTOYHUKOB (75) u 3aHMMaeT 44 ctpanuliel. B murioMHoi padote
npezacTaBiieHo 11 pucyHKoOB.

K/IIOYEBBIE CJIOBA: JIASEPHAA ABJIALUA, C/ABOEHHBIE
JIABEPHBIE  UMIIVIJIbCBI,  JIASEPHAS  ATOMHO-ODMHUCCHUOHHAS
CIHEKTPOCKOIINS, JIASEPHAS TTJTABMA, ITOCJIOMHBII KAUECTBEHHBIN
AHAJINS.

O0BbeKT HuCCiIeI0BAHUSI — YUCTBIE METauibl (MeIb, IIMHK, CBUHEI, XeIe30,
ATFOMUHUI) ¥ MHOTOKOMIIOHEHTHBIC CIUIaBbI (CIIEUAIBHBIE MHOTOKOMITOHCHTHBIC
narynu tamna JIC).

Lesb ucciaeq0BaHMs: HCCIEI0BAHUE BIMSHUA ITIOTHOCTH MOIITHOCTH JIA3€PHOTO
U3IIy4eHUs] HA  JBYXMMIYJbCHYIO  Ja3epHyr  aOsiLUI0  METAUIOB |
MHOTOKOMITOHEHTHBIX CILJIABOB.

Meroabl uccieqoBaHusi: METOJ pPacOKYCUPOBKM J1a3€pHOTO U3ITyUECHHUS
(IMUTEeNbHOCTh HMIYyJbca 15 He, gauHa BoiaHbI 1064 HM) Ha MOBEPXHOCTH
uccienyeMoro odpasua sl ynpaBiieHUs ITIOTHOCTHIO MOILITHOCTH.

IHosryyeHHble pe3yabTaTbl U MX HOBU3HA: MeTox ympaBlIeHUS TOJIIMHON
MCHapsieMOro CJ0si METAJUIOB IPU OJHOUMITYJIBCHOW U JBYXHUMITYJIbCHOW JIa3€pHOU
abNAMM MyTEeM CHW)KCHHS TUIOTHOCTH MOITHOCTH JIA3€PHOTO M3IyUYEHHUs 3a CUeT
pachOoKyCUPOBKH JIyda OTHOCUTEIHHO MOBEPXHOCTU 00pa3iia.

O6s1acTh BO3MOKHOTO0 NPAKTHYECKOr0 mpuMeHeHus: llocnoiiHblii aHamu3
TOHKHUX CJIO€B METAJUIOB W 3AlIUTHBIX U (YHKIMOHAIBHBIX TMOKPHITUH METOI0M
ONHOUMITYJIbCHOM U JABYXMMIYJbCHOW  JIQ3€PHOM  aTOMHO-DMHUCCUOHHOU
CIIEKTPOCKOTINH C CYOMUKPOHHBIM Pa3peliCHUEM.



PO®EPAT JIBIIIJIOMHAM PABOTBHI

Apamka A.A.

KipaBaHHe IIYbUIBHACITIO MaryTHACI JlJa3epHara BEIIIPAMEHbBAHHS 3 larlaMorai
JIBYXIMITyJIbCHAW Jla3epHall aTaMHa-dMIiCiiHAN aOJISIIbIi.

HaBykoBBI KipayHiK - JaIPHT Kadeapsl Ja3zepHail ¢i3iki i cnektpackamii B/Y,
KaHJbIIAT (Pi3iKa-MaTIMATBIYHBIX HaBYK, HaldPHT Epmaninkas K.O.

JlpltoMHae acieaBaHHe CKIaaaeiia 3 YBOA3iH, 3 Tay, 3aKII0UdHHS, CIica
BBIKapbICTaHail miTapatypel (75) 1 3aiimae 44 crtapoHki. Y JbIJIOMHald padoiie
npajacrayieHa 11 manroHkay.

KIIOYABBIA CJIOBBI: JIABEPHASA ABJIALBIA, 3BOEHHBIA
JIASEPHBIA IMITYJIbCBI, JIABEPHAA ATAMHA-DMICIMHAS
CIIEKTPACKAIIIA, JIASEPHAA [IUIASMA, TAIUIACTOBbBI AKACHBI
AHAJIIZ .

AO'eKT aacjegaBaHHs - YBICTBIS MeTajbl (MeI3b, IIBIHK, CBIHEI, Kayesa,
QTFOMIHIH) 1 IIMaTKaMIIaHEHTHBIS CTUTaBbI (CIEIBISILHBIS IIIMAaTKaMIIaHCHTHBIS JIATYHI
Teiy JIC).

pas paciaenaBaHHsi: JaciefaBaHHE YIUIBIBY IIYBUIBHACII MAaryTHACI
Ja3epHara BbIIIPAMEHbBAHHS HA JBYXIMIYJIbCHYIO Ja3epHYIO aOisUbIl0 MeTanay 1
IIMAaTKaMITAHEHTHBIN CIUIaBay.

Meraabl naciaegaBaHHsi: MeTa] pacaKycoyKi Jia3epHara BbIITPpaMEHbBAaHHS
(mpaugraacup iMnyJsscy 15 He, nayxeias xBaini 1064 HM) Ha maBepXHi HA AOCIEIHbBI
Y30p AJ1s1 KipaBaHHS NTYBLTLHACIIO MaryTHACII.

ATpbiMaHbIi BbIHiKI 1 IX HaBi3Ha: Meraag KipaBaHHS TayIIYBIHEN
BBITIApaHHAra IJjiacTa MeTajay Mpbl aJHaIMITyJIbCHAW 1 JBYXIMIYJIbCHAM JiazepHai
a0JIALIbIl IIUTSIXaM 3HDKAHHS IIYBUIBHACIII MaryTHACLI JIa3epHara BbIIPpaMEHbBaHHS 32
KOLIT pac(akycoyki mpaMsHs aJlHOCHA TaBEPXHi Y30py.

Bo0aacub MarybiMara npakrTblMHara npbiMsiHeHHsi: [lamutactoBel ananmi3
TOHKIX cJIa€y MeTajay 1 axOYHbIX 1 (YHKUBISTHAIBHBIX MAKPBILLSLY MeTagam
aJHAIMIYyJIbCHA 1 JBYXIMITyJIbCHAll Ja3epHail aTamHa-3MicliiHall crekTpackamil 3
CyOMIKpOHHBIM pacria3HaBaHHEM.



ANNOTATION

A.A. ARESHKA

Control of the power density of laser radiation in double-pulse laser atomic-
emission ablation.

ABSTRACT

Project Supervisor - Associate Professor at the Department of Laser Physics and
Spectroscopy of the Belarusian State University, Candidate of Physico-mathematical
Sciences, Docent K.F. Ermalitskaia

The diploma study consists of an introduction, 3 chapters, conclusion, list of

references (75) and takes 44 pages. The diploma study contains 11 drawings.

KEY WORDS: LASER ABLATION, DUAL LASER PULSES, LASER
ATOMIC-EMISSION SPECTROSCOPY, LASER PLASMA, LAYER-BY-LAYER
QUALITATIVE ANALYSIS

Object of research — pure metals (copper, zinc, lead, iron, aluminum) and multi-
component alloys (special multicomponent brass type LS).

Purpose of research: investigation of the influence of the power density of laser
radiation on double-pulse laser ablation of metals and multicomponent alloys.

Research methods: 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 and their novelty: A method for controlling the thickness of the
vaporized metal layer in single-pulse and double-pulse laser ablation by reducing the
laser radiation power density by defocusing the beam relative to the sample surface.

Area of possible practical application: Layer-by-layer analysis of thin layers of
metals and protective and functional coatings by single-pulse and double-pulse laser
atomic emission spectroscopy with submicron resolution.



