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PE®EPAT

Junnomuas pabota, 43 c., 14 puc., 20 UCTOUHHUKOB.

JIASEPHASA AbJIALNA, CABOEHHLBIE JIASEPHBIE HWMIIYJIBCBI,
JIASBEPHAS ATOMHO-ODMUCCHUOHHAA CIIEKTPOCKOIIMSA, JIASEPHAA
ATOMHO-OMUCCHUOHHAS  MHOI'OKAHAJIbHAA  CIIEKTPOCKOIINA,
JABYXUMIIYJIbCHAA JIASEPHA#A ATOMHO-OMHUCCHUOHHAA
CIIEKTPOCKOIIHAL.

OO0bBeKT HCCJIeA0OBAHUA — AIIOMUHMU U aJIIOMUHUCBBIC CILIABEHIL.

ear paGoTrsl — wucciaegoBaTh OCOOCHHOCTU  OJHOUMIMYJBCHOM U
JBYXUMITYJILCHOM JIa3epHOM aOJISIIIUU aTIOMUHUS U aJTIOMHUHUEBBIX CIUIABOB; CO3/aTh
AHAIIUTUYECKUE METOIUKHA Ka4eCTBEHHOTO, MOJTYKOJIMYECTBEHHOT'O 51

KOJIMYCCTBCHHOI'O aHaJIM3a MHOI'OKOMIIOHCHTHBIX CIIJIaBOB Ha OCHOBC aJIFOMHWHUA.

MeToabl HMCCAeTOBAHUSI — OJHOUMITYJIBCHAS W JBYXHMITYJbCHAs Jla3epHas
a0,

AKTYaJIbHOCTD HCCIe0BaHHE . JlazepHas aToMHas SMHUCCHOHHAs
CIIEKTPOCKOMHS  SIBJISIETCS  OAHUM W3  Haumboyiee  TMEpPCIEKTUBHBIX  METOJIOB
MaJIOICCTPYKTHBHOTO 3JIEMEHTAPHOTO aHali3a pa3IMYHOTO pojia OOBEKTOB , T.K.
obOyajaeT IEJbIM PSAIOM IPEUMYIIECTB. BBICOKAs YYBCTBUTEIBHOCTh METOJA —
onpejielieHne KOHIIEHTpalii 3meMeHToB Ha ypoBHe 107% - 107°%; BO3MOMXKHOCTB
aHaJIM3a JTIOOBIX TUIIOB BEIIECTB(METAIIIBI, TUIICKTPUKH, IIPOBOIHUKH ), HAXOISIIIHXCSI
KaKk B TBEpAOW (aze, TaKk U B BUJE PACTBOPOB; cilabas 3aBHCHUMOCTBH IPOIIECCOB
ucrapeHus u abimsanuu oT (PU3UKO-XMUMHYECKHUX CBONCTB MaTEpHAIIOB, OTCYTCTBHE
HEOOXOAUMOCTH TIPEABAPUTCIBHON XUMHYECKOM ¢ MEXaHMYECKOH IOJATrOTOBKHU
oOpaslia K aHau3y.

B pe3yabraTte wuccieqoBaHus ObUI0O OOHApY>KEHO, 4YTO TMEpexoi OT
OJTHOUMITYJIbCHOW K JBYXUMITYJIbCHOW JIa3€pHOM aOJISIIIMM METaUIOB TMPHUBOJUT HE
TOJIKO K YBEJIIMYEHUIO OTHOCHUTEIbHOW WHTEHCHUBHOCTH CIEKTPAJbHBIX JUHUH, a K
U3MEHEHUIO (OPMBI M CTPYKTYpPHI CHTHAJa, TO €CTh MOSBISIOTCS XOPOIIO 3aMETHBI
MHOTO JTOTIOJTHUTEIBHBIX JUHUW alOMHHHS, KaK aTOMHBIX, TaK U HOHHBIX. BbLI
OTIPEJICICH ONTUMAJBHBIM MapaMeTp 3aJepPKKH MEXAY HUMITYJIbCaMU JUIsl YUCTOTO
ATFOMHHMS, TS JIATYHU U 00pa31ioB OpoH3.



PODEPAT

JpiruioMuas pabora, 43 c., 14 man., 20 KpbIHiLL.

JIASEPHASA  ABJIALBIA, 3ABOEHDBIA  JIASEPHBIA  IMIIVJIBCBI,
JIASEPHAZ ATAMHA-SMICIMHAS CIIEKTPACKAIILA, JIASEPHAA
ATAMHA-SMICIMTHA S IIMATKAHAJIbHAA CIIEKTPACKALIIIA,
JIABYXUMIIYJIbCHAA JIASEPHAAL.

AO0'eKT aacjieIaBaHHA - AJIFOMIHIA 1 AJIFOMIHIEBBIS CILJIABBHI.

Ipap paciegaBaHHA - nacieqaBailb acabiiBacii OJHOUMITYJILCHOM 1
JIBYXHUMITYJIbCHOM Jla3epHail aOisipll aliOMIHIS 1 allOMIHIEBBIX CIUIaBay; CTBAapbIlb
AaHAMITBIYHBIA METOJBIKI SIKacHara, IMOJyKOJMYECTBEHHOI'O 1 KOJIbKacHara aHami3zy
IIMATKaMIIAHEHTHBIX CIIJIaBay Ha aCHOBE aJIIOMIHISI.

MeTaapl aacjielaBaHHS - aTHAIMITYJIbCHAs 1 JBYXUMITYJIbCHAs Jia3epHas
a0JIALBIA.

AKTyaJbHacUb AacjenaBanHe: JlazepHas araMHas SMicCiiiHasl CIIEKTpacKaris
3'IyIsieniia aJHbIM 3 HAWOOJBIN TMEPCHEKTHIYHBIX METalay MayloJeCTPYKTHBHOTO
JJIEMEHTapHara aHaiily po3Hara ponay al'ekTay, T. K. Bajojae IPJIBIM IIdparam
miepaBar: BbICOKAas aluyBajibHACIh METay-BbI3HAUIHHE KAHIPHTPAIIBIA dJIeMEHTAy Ha
y3poyri 107* - 107%%; wmarysiMacup aHali3y JIOOBIX THINAY pIUbIBAy (METaIbI,
JIBIDJICKTPBIKI, TTPaBaJIHIK1), KIS 3HAXOM3SAMIA SK Y UBEpHaid ¢ase, Tak 1 ¥ BBITIAI3E
pacTBopay; ciabas 3ajeHacllb Mpardcay BBITAPIHHSA 1 a0iA1bli aa ¢izika-XiMIgHBIX
yJacIiBacisly MatTdphisuiay; aJaCcyTHAcllb HeaOXOJHACIl MamsapdaHsd XiMidHal 1
MexXaHIYHal MaJIpeIXTOVKI Y30py Ja aHami3y.

Y BbIHIKY Jac/iefaBaHHsA ObLJIO BBIAYJICHA, IITO MEPaxo aJ OJHOUMITYIILCHOM
7a JBYXUMITYJIbCHOM Jla3epHail aOnsmpli MeTanay NpPBIBOA3IIE HE TONBKI Ja
MaBENIYIHHS aTHOCHAN IHTIHCIYHACI CIEKTPANbHBIX JIHIN, a Ma 3MeHbl (HOPMBI i
CTPYKTYPBI CITHaJTy, TTa 3HAYBIIb 3'AYIISIONIA J0Opa MPHIKMETHBISA IIMAT JaaTKOBBIX
JHINA aJIOMiHIs, SIK aTAMHBIX, TaK 1 I€HHBIX. ANITBIMATBHBI TApAMETP 3aTPBIMKI MTAMIXK
IMITyJIbcaMi YbICTara agoMiHis ObIY BhI3HAYAHBI JUIS JIATYHI 1 y30pay OpOH3HI.



ANNOTATION
Diploma study, 43 p., 14 draw., 20 sources.

LASER ABLATION, DOUBLE LASER PULSES, LASER ATOMIC
EMISSION SPECTROSCOPY, LASER ATOMIC EMISSION MULTICHANNEL
SPECTROSCOPY, TWO-PULSE LASER ATOMIC EMISSION SPECTROSCOPY.

Object of research —aluminum and aluminum alloys.

Purpose of research - to investigate the features of single-pulse and double-
pulse laser ablation of aluminum and aluminum alloys; to create analytical methods for
qualitative, semi-quantitative and quantitative analysis of multicomponent aluminum-
based alloys.

Research methods — single-pulse and double-pulse laser ablation.

Relevance of the study: Laser atomic emission spectroscopy is one of the most
promising methods of low—destructive elementary analysis of various kinds of objects,
because it has a number of advantages: high sensitivity of the method - determination
of concentrations of elements at the level of 107* - 107%%); the ability to analyze any
types of substances (metals, dielectrics, conductors), both in the solid phase and in the
form of solutions; weak dependence of evaporation and ablation processes on the
physicochemical properties of materials; no need for preliminary chemical and
mechanical preparation of the sample for analysis.

As a result of the study, it was found that the transition from single-pulse to
two-pulse laser ablation of metals leads not only to an increase in the relative intensity
of spectral lines, but to a change in the shape and structure of the signal, that is, many
additional aluminum lines, both atomic and ionic, appear clearly visible. The optimal
parameter of the delay between pulses was determined for pure aluminum, for brass
and bronze samples.
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