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PE®EPAT JJMILJIOMHOM PABOThHI

Pynbiii U.A.

OaHoMMMyJIbCHASI M ABYXUMILYJILCHAS JIA3€PHO-IMUCCHOHHAS
CIIEKTPOCKONHUS MHOTOKOMIIOHEHTHBIX CILJIABOB.

HayuHplii pykoBOAMTENb— JOIEHT Kadeapsl Ja3epHOH (U3HKH |
cnektpockonuu bBI'Y, xkanaupmat (u3HKO-MaTeMaTHYEeCKHMX HayK, JOLIEHT
Epmamunkas K.O.

JIUminomMHOe Hccle0BaHuEe COCTOUT U3 BBEICHMUs, 3 IJIaB, BHIBOJIOB, CIIMCKA
WCIIOJIb30BAaHHBIX HMCTOYHUKOB (25) m 3anmMmaer 36 crpaHuIpl. B aururomHon
paboTe npeacTaBiIeHo 23 pUCYHKA.

K/IIOYEBBIE CJUIOBA: JIA3EPHAA ABJIALMA, CABOEHHBIE
JIABEPHBIE  UMIIVJIbCBI, JIASBEPHAA ATOMHO-ODMHUCCHUOHHAA
CIIEKTPOCKOIIMA, JIABEPHASA IIUVTASMA.

O0BexT uccaegoBanust — oOpa3ilbl MHOTOKOMIIOHEHTHBIX CILIaBOB (OpoH3a
U JIaTyHb).

Hean HCCJICA0BAHMSA: pa3paboratb METO/IbI KaueCTBEHHOT O,
MOJIYKOJIMYECTBEHHOTO M KOJMYECTBEHHOTO aHalW3a MHOTOKOMIIOHEHTHBIX
CIUIABOB ~ METOJIOM  OJHOWMMIYJBCHOW W  JBYXHMIYJIbCHOW  JIa3€pHOM
CHEKTPOCKOMHH.

Meroabl HcciIeI0BaHMSA: OJHOMMYJIbCHAs W JIBYXUMITYJIbCHAsl Ja3epHas
abmsiiusi, MeToJ  pac(POKyCUPOBKHM Ja3€pHOTO  HM3JIy4YeHUS  (IJIUTEIHHOCTh
uMIyibca 15 He, aymHa BoaHbl 1064 HM) Ha MOBEPXHOCTH HCCIIeyeMoro oopasia
JUTSL YIIPABJI€HUS TJIOTHOCTHIO MOUTHOCTH.

IMosy4yeHHble pe3yjbTaTbl U MX HOBU3HA: MccienoBaHbl 0COOEHHOCTH
OJTHOMMITYJIbCHOW M JBYXMMITYJbCHOM J1a3epHOW aOJsIMu METaIOB U CIUIaBOB,
ONpEJeNeHbl ONTHUMAJIbHBIE MapaMeTpbl JIA3€pHOTO M3IYYEHHUs ISl CO3aHUS
METOAMK  JJIEMEHTHOIO  aHaju3a, MO3BOJISIOIME  JOCTUYh  COYETaHUs
aHAJIMTHUYECKOTO CUTHAJa U MUHUMAIbHOU JE€CTPYKIIMH MOBEPXHOCTH.

O0s1acTh  BO3MOKHOI'O0  IPAKTHYECKOI0 MNpuMeHeHMs: Mertoauku
MaJIOAECTPYKTUBHOTO  JIa3€pHOTO  aTOMHO-3MHCCHOHHOTO aHaNIW3a TOTOBBIX
MPOMBIIIUICHHBIX U3/EJINM, TPEAMETOB UCKYCCTBA U apTe(aKTOB.



PO®EPAT JIBIIIJIOMHAM PABOTBHI

Pyas1 LA.

AJHAIMITYJIbCHBI i IBYXiMITyJIbCHBI JIA3ePHA-IMIicCiiHaA
CIeKTpacKamis IMaTKaAMIIAHEHTHBIX CIJIaBay.

HaBykoBBI KipayHiK - AaldHT Kadeapsl ja3epHail ¢i3iki 1 cnekTpackamii
BJ1Y, xaunapinat izika-MaTIMaTBIYHBIX HAaBYK, AarPHT Epmanmikas K.®.

JlplmioMHae  JaciefaBaHHE CKIamacIia 3 YBSAA3CHHS, 3  KipayHIKOY,
BBICHOBAY, CIIICY BBIKapbICTaHBIX KpbIHII (25) 1 3aiimae 36 crapoHki. Y
JBITJIOMHAM TTpalbl MpajcTayjicHa 23 MaatOHKa.

K/IIOYABBISA CJIOBA: JIABEPHAA ABJIALBIA, 3BOEHbBIA
JIABEPHBIA IMITYJIBCHI, JIABEPHAA ATAMHA-SMICIMHAS
CIIEKTPACKAIIILA, JIABEPHAS [IVIABMA.

AO'eKT JacjegaBaHHsl - Y30pbl IIMaTKaMIAHEHTHBIX cruiaBay (OpoH3a 1
JaTyHb).

Mbsra AacjeaBaHHSA: pacmpaliaBalb METaJIbl sKacHara,
MOJIYKOJIMYECTBEHHOTO 1 KOJbKAacHara aHaiidy IIMaTKAMIAaHEHTHBIX CIUIaBay
MeTaJaM OJIHOMMITYJIbCHOM 1 ABYXIMITYJIbCHBI JIA3€pHAl CIIEKTpacKaii.

Mertaabl nacjeqaBaHHsI: OJHOUMYJbCHAas 1 JBYXIMITYJIbCHBI Jla3epHas
abmAublsa, Metan pachakycoyky JazepHara BbIIIpaMEHbBAHHS (MpalsAriacib
iMysbscy 15 He, mayxbiHg xBami 1064 HM) Ha maBepxH1 JocienHara y30py ist
KipaBaHHS IIYbUIBHACIIIO MaryTHACLI.

ATpbiMaHbIfl  BbIHiIKI 1 ix HaBi3Ha: JlaciemaBanel  acaOiiBaciil
OJTHOMMITYJIbCHOM 1 JBYXIMIYJbCHBI Ja3epHail aOJsubll MeTanay 1 CIuiaBay,
BbI3HAYAHbl aNThHIMAJbHBIS MAapaMeTphl Jla3epHara BbIIPAMEHbBaHHS IS
CTBAp3HHS METOJABIK DJJIEMEHTHAra aHajizy, SKis Ja3Bajslolb JacATHYIb
CHATYYIHHS aHAIIThIYHAra CIrHAIY 1 MiHIMaJIbHAN I3CTPYKIIbIl TABEPXHI.

Bo6aacup MarysiMara npakThlYHAra MNpbIMAHEHHs:  MeToabiKi
MaJIOACCTPYKTUBHOTO  Jia3epHara  araMHa-dMiCiiiHara  aHajizy  TraTOBBIX
IIPaMbICIOBBIX BbIpabay, mpaaMeray MacTalTBa 1 apTadaxray..



ANNOTATION

Rudy LA,

Single-pulse and double-pulse laser emission spectroscopy of
multicomponent alloys.

Scientific supervisor - Associate Professor of the Department of Laser
Physics and Spectroscopy of the Belarusian State University, 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 (25) and occupies 36 pages. The thesis contains 23 drawings.

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

The object of research is samples of multicomponent alloys (bronze and
brass).

Purpose of the study: to develop methods for the qualitative, semi-
quantitative and quantitative analysis of multicomponent alloys by the method of
single-pulse and double-pulse laser spectroscopy.

Research methods: single-pulse and two-pulse laser ablation, 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 features of single-pulse and
two-pulse laser ablation of metals and alloys are investigated, the optimal
parameters of laser radiation are determined for creating elemental analysis
techniques that allow achieving a combination of an analytical signal and minimal

surface destruction.
Possible practical application: Methods of low-destructive laser atomic
emission analysis of finished industrial products, art objects and artifacts.



