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PE®EPAT

O0beM padoThi: 43 cTpanulbl, 11 UCMIOIE30BaHHBIX UCTOUYHUKOB.

Kiarouennbie cioBa: JTASEPHOE OBJIYUEHUE AJIMA3A, HPHT AJIMAS,
[PAOUTHU3ALINA AJIMA3A, IIOPOI'N TPAOUTUSALINN.

OO0beKT uccjie0BaHusA: MOHOKpUCTALIbl cuHTeTHYeckoro HPHT anmasza

Henr  aumiomMHOM  padoTbl:  DKCHEPUMEHTAIBHO  OINPEIEIHTH
OJTHOMMITYJIbCHBIT M1 MHOTOUMITYJIbCHBIN TOPOTH TpadUTHU3ALUU MOHOKpPHUCTAIIA
HPHT anma3a Ha pa3M4HBIX JJIMHAX BOJIH MPU PA3JIUYHOM IMPUMECHOM COCTABE
MaTepuajga W OpHEHTAlUUW KpHUCTauiorpaduyeckux IUIOCKOCTeH. Meroaom
pPaMaHOBCKOW CHEKTPOCKOMHUH MPOaHATU3UPOBATh (Pa3oBBId COCTaB alIMa30B IMPH
00paboOTKe B OJJHO- U MHOTOMMITYJBCHOM PEXUMaxX MPH Pa3IUYHbIX MIIOTHOCTIX
SHEPrUr U3IYYEHHUs], CJIeiaTh BBIBOJ O MEXaHU3MaX Pa3BUTHs rpaUTU3ALMM MIPU
BO3JICMICTBUH JIA3EPHOTO U3ITyYCHUS.

MetonoJiorust  ucciaegoBaHusi: a0COpOLMOHHAs  CHEKTPOCKONHUS B
uH(ppakpacHOH U BUAUMOM O0OJACTAX, CHEKTPOCKONHUS KOMOHMHALIMOHHOTO
paccesHus.

Hayuynass HOBM3HA HcCJIeJOBAaHMSA: B JHUIUIOMHON pabOTe€ BCECTOPOHHE
uccienyercs npouecc rpaduTU3alii CHHTETUYECKUX alMa30B 0] BO3ACHCTBUEM
Ja3epHOro u3iydeHwus. JlazepHoe oOiydeHHe BbIACIAETCS KaKk OJMH U3 Hauboliee
3¢ (HEKTUBHBIX METOIOB MOAU(PUKALIMK MaTepraioB. [I[puMeHnMo K aiiMazam ¢ ero
MOMOILBIO MOKHO OCYIIECTBIIATh MUKPONPOPUIMPOBAHNE TTOBEPXHOCTH, CO3/1aBast
pa3IM4YHbIE Tu(dpaKInOHHbIE ONTUYECKUE AJIEMEHTHI (chepuueckue,
UUWIMHApUYECKHe JHH3bI PpeHensd, QokycaTopbl Hydka W Jp.),  JOKaJIbHO
MOBBIIIATh KOHIIEHTPALUIO KPUCTAUIMYECKUX AE(PEKTOB, a TaK K€ CO3/1aBaTh
pOBOJSALIME TPA(QUTOBBIE TOPOKKHU. B HacTosiee BpeMsi IMEeTCsl OrpaHUYEHHOE
KOJIMYECTBO paldOT, MOCBSLIEHHBIX TIpauUTU3ALMKM anMma3a I0J BO3JACUCTBHEM
Ja3€pHOT0 U3Ty4YeHHUs, OOJIBIIMHCTBO U3 HUX BBINOJHEHO JJI IPUPOIHBIX aJIMa30B
U CHUHTETUYECKHX aJIMa3HbIX IUICHOK, BBIPAIICHHBIX METOJOM OCAXKICHUS W3
razoBoii ¢azel (CVD-meron). B maHHO#l paboTe HCCIEAYIOTCS CUHTETHUYECKUE
aniMasbl, BbIpalllEHHbIE MeToA0M TemmneparypHoro rpaauenta (HPHT-meron). B
pe3yibTaTe BBINOJHEHUS pPadOThl TOJYYEHbl HOBBIE JAHHBIE O MEXaHU3Me
rpadutnzanuu cuHTetndeckux HPHT anma3zoB, KoJIWYeCTBEHHO OMpEaCIICHbBI
MOPOTH OJAHO- U MHOTOUMITYJILCHOM IpaUTH3aliM, a TaK K€ MpOoaHaIU3UpPOBaH
(ba3oBblii cocTaB 00pa30BaBILIETOCS MOCE JIA3epPHOT0 00JIydeHus rpadura.

[ToyyeHHBIE B X0/1€ UCCIIEIOBAHUS BBIBOJIBI UMEIOT IPUKIAHON XapakTep U
MOTYT OBITh HCIOJB30BAHBI KaK HA MPOU3BOJACTBAX, TAK U B JAJIbHEUIINX HAYYHBIX
UCCJIEIOBAHUSIX.



PO®EPAT

A0'ém npanmi: 43 craposki, 11 BEIKapbICTaHBIX KPBIHILI.

Kawuasbia ciaoBbl: JIASEPHAE AIIPAMSHEHHE AJIMA3A, HPHT
AJIMA3, TPA®ITBI3ALIBII AJIMA3A, TTAPOI'T TPA®ITBI3ALIBIL.

AO'eKT aacjienaBaHHsA: MOHaKpbITam cinTdThiunara HPHT anmasa

Mdra  abIuIOMHAal npamnsbl: DKCIIEPhIMEHTAIbHA ~ BBI3HAUBILb
a/IHaIMITYJIbCHBI 1 IIMATIMITYJIbCHBI mapori rpaditeizanbsii MoHakpsimTanss HPHT
aJiMa3a Ha PO3HBIX JayKbIHAX XBAJIb IPbI PO3HBIM MIPBIMECHBIX CKIIA/I3€ MAT3PBISLLY
1 apbleHTaIpll  KpblITamsArpadiuyHbix IUIocKacugay. MeTtagaMm pamMaHayckaii
CTHEKTpacKarii mpaaHajizaBaib (a3zaBbl CKIaJ aaMaszay Mpbl ampanoyusl ¥ aaHa - 1
[IMATIMITYJIbCHBIM PKbIMaxX MPbI PO3HBIX IMIYBUILHACIIX YHEPT1l BEIPaMEHbBaHHS,
3pabilb BBHICHOBY IIpa MEXaHI3Mbl pa3Billg rpadiTel3albll Opbl  Y3I3€sTHHI
Ja3epHara BbIIIpaMEHbBaHHS.

Merapasioris ~ gaciaegaBaHHsi:  a0capOUBIHBIL ~ CIEKTpackamia ¥
1H(paublpBOHal 1 0ayHal abnacisiX, CIeKTpacKanis KaMOlHalbliTHara pacceiiBaHHs.

HaBykoBasi HaBi3Ha paciefaBaHHsi: y JbIIUIOMHAM mpaibl yceOakoBa
Jaciueayera npamdc TpadiThi3albll CIHTATHIYHBIX ajiMa3ay Maj y3A3esHHEM
Ja3epHara BbllIpaMeHbBaHHs. JlazepHae ampaMsiHEHHE BbUIyYaella K aJ3iH 3
HalOoJbI 3(PEKTHIYHBIX MeTagay Majbldikaibll MaTIpbisiiay. JlacracaBanbHa 1a
anMaszay 3 Aro ganamoraidi MOXHa aXbILISYISAUb MiKpanpa@uisiBaHHE MaBEPXHI,
CTBaparOubl PO3HBISA ABIQPAKIBIAHBI  aNThIUHBISL  AJIEMEHTHl  (ChEephIYHbIS,
UBUTIHPBIYHBIA JTiH3bI DpaHAIIS, ITyKaTaphl My4YKa 1 1HII.), JaKajbHa MaBbIIIallb
KAHIPHTPALBIIO KPBILUTATIYHBIX J3(eKTay, a Tak ’Ka CTBapalb IPaBOJIHBIA
rpadiTaBbls JapoXkKi. Y LsMepalnHi yac Maella abMexxaBaHasi KoJbKacilb pador,
MPbICBEYAHbIX I'padiThI3allbll aIMa3a Majl y3A3€sIHHEM JIa3epHara BhllpaMeHbBaHHS,
OoJnpIIacIh 3 1X BBIKAHAHA JJISl MPBIPOJHBIX aiMa3ay 1 CIHTATBIYHBIX aJIMa3HbIX
MIEHAK, BhIpAlYaHblX MeTaaaM absori 3 razaBait gasel (CVD-Meran). Y nanzenai
mpaibl  Jaclieqyronia  CIHTITBIYHBIS — ajaMmasbl, BbITQJaBaHblsl  MeTajgaM
TMmineparypHara rpanabieHTy (HPHT-metan). Y BbiHIKY BbIkaHaHHS pPaOOTHI
aTpbIMaHbl HOBBISI Aa/a3€HbIsI a0 MexaHizme rpadutuzauuu ciHTIThIYHBIX HPHT
anMasay, KoJbKacHa BbI3HAYAHbI MAPOTi aJHa - 1 MIMaTIMIyJIbCHal rpadiThi3albli, a
TaKk Jka [paaHaii3aBaHbl (azaBbl CKJIaJ CTBOpaHara maciisg Jia3epHara
anpaMeHbBaHHA rpadiTy.

ATpbIMaHbIs ¥ X0/13€ JacielaBaHHs BBICHOBBI MaIOIlb MPBIKJIAIHBI XapaKTap
1 MOTYIIb OBIIh BBIKAPHICTAHBI SIK HA BHITBOPYACIIAX, TAK 1 ¥ JAICUIITBIX HABYKOBBIX
Jacie1aBaHHsX.



SUMMARY

Scope of the diploma work: 43 pages, 11 references.

Keywords: LASER IRRADIATION OF DIAMOND, HPHT DIAMOND,
DIAMOND GRAPHITIZATION, GRAPHITIZATION THRESHOLDS.

The object of the research: single crystals of synthetic HPHT diamond

The purpose of the research: to experimentally determine the single-pulse
and multi-pulse thresholds of graphitization of a single crystal of HPHT diamond at
different wavelengths with different impurity composition of the material and
orientation of crystallographic planes. The Raman spectroscopy method is used to
analyze the phase composition of diamonds during processing in single- and multi-
pulse modes at different radiation energy densities, and to conclude about the
mechanisms of graphitization development under the influence of laser radiation.

Research methodology: absorption spectroscopy in the infrared and visible
regions, Raman spectroscopy.

Scientific novelty of the research: the thesis comprehensively examines the
process of graphitization of synthetic diamonds under the influence of laser radiation.
Laser irradiation stands out as one of the most effective methods of material
modification. Applicable to diamonds, it can be used to microprofile the surface,
creating various diffractive optical elements (spherical, cylindrical Fresnel lenses,
beam focusers, etc.), locally increase the concentration of crystalline defects, as well
as create conductive graphite tracks. Currently, there is a limited number of works
devoted to the graphitization of diamond under the influence of laser radiation, most
of them have been performed for natural diamonds and synthetic diamond films
grown by condensed vapor deposition (CVD method). In this paper, synthetic
diamonds grown by High Pressure, High Temperature (HPHT method) are studied.
As a result of the work, new data on the graphitization mechanism of synthetic
HPHT diamonds were obtained, the thresholds of single- and multi-pulse
graphitization were quantified, and the phase composition of graphite formed after
laser irradiation was analyzed.

The conclusions obtained in the course of the research are of an applied nature
and can be used both in production and in further scientific research.



