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AHHoTauua. NpobnemMa pacnosHaBaHUA NPUPOLAHLIX U CUHTETUYECKUX asiMa30B
(6punnuaHToB) ABNAETCA aKTyaslbHOM B HALLKW OHW U3-3a HANIMYMA NO4OeS0K Ha I0BEIMPHOM
pbiHKe. Mo3ToMy B cTaTbe NpefsioreHa MeToAMKa KOMMNbIOTEPHOM 06paboTKM CNeKTpoB
JIIOMUHECLIEHLMW afTMa30B C UCMOob30BaHNeM MaTeMaTnyecKoro naketa Origin. [NpencraBnena
MeToaMKa 06paboTKM Ha KOHKPETHLIX NpMMepax. 1A n3MepeHuUs CreKTPOB MCMOoMb30BaH
cnexkTpoMeTp-dnyopumeTp PAOC-3, ona Bo36byHaeHUs NOMUHECLLeHLUX anMasa — flasep
¢ AnvHowm BonHbl 532 HM. MNpepgnorkeH cnocob naeHTUGUKaLMM BpUNIMAHTOB HEM3BECTHOMO
NPOUCXOXOEHWUA MO YMUCITY MOJSI0C 3/IEMEHTAPHBIX COCTaBMAAIOLLMX B CMEKTPe NIOMUHECL,EHL MM
npu pasfnoreHun Ha Kpueble Maycca. CneKTpbl IIOMUHECLEHLMM B OrpaHeHHbIX anMa3ax
(6punnuaHTax) LUMPOKO NPUMEHSIOT 418 U3YYeHUs X PU3nYecKmx cBOMCTB. CUHTETUYECKME
OrpaHeHHbIe a/iMa3bl M0 MHTEHCUBHOCTM SIIOMUHECLLEHLIMW 3HAYMTESTBHO YCTYNAoT NPUPOLHGIM.
CeeToBOM cUrHan GoToNMIOMUHECLLEHLIMKN Y NEPBLIX B pALEe C/lyvYaeB CPaBHUM C YPOBHEM
LUYMOB M3MepuTeNibHoro npubopa. B pesynkrate 3Toro MrHoBeHHasA BesIMYMHA NOJSIE3HOIr0
CUrHana MoMKeT NMPUHUMATb KaK MoJIoHUTENbHbIE, TaK U OTPULLATE IbHbIE 3Ha4YeHMA BO BCEM
AvanasoHe 4MH BOJH criekTpa. Mo3ToMy obHapyKeHue Nosie3Horo cMrHana Ha ¢oHe nomex
nMeeT 6osbLLOE 3HaYeHMe. Hapaay ¢ 3TuM gnAa naeHTuoukaumm 6punnmnaHTa Heo6xogmMmo
peLnTb 3a4a4y pasforKeHMA CeKkTpa Ha a/leMeHTapHble cocTaBnAlLne B opMe KpUBbIX
laycca. YcTaHOB/EHO, YTO CMEKTPbI aNIMa30B NPUMPOAHOIro NPOUCXOHAEHUA COCTOAT U3 ABYX
MWKOB, TOrAa KaK CUHTETUYECKME aniMa3bl COOEPHKAT OT TPEX 40 BOCbMM MUKOB, YTO YKa3bIBaeT
Ha pbIXJ1yl0 CTPYKTYPY KPUCTaN/IMYeCKoM pelleThM anMasa. 3gdeKTMBHOCTb pelleHua psaaa
NepeynCcieHHbIX MPO6J1eM MOMHO CYLLLECTBEHHO YNYULLUTL MyTeM NPUMEHEHMUA NPOrpaMMHbIX
NPUOHKeHUN, obnagaowmx cneumnanbHbiMU GYHKLMOHANbHBIMU BO3MOMKHOCTAMK. [N
AeMOoHCTpaLumn ocobeHHOCTeN U NPenMyLLLeCTB aBTOMaTU3UPOBAHHOW METOOUKM Obin B3AT
MaTeMaTudeckuit nakeT Origin, No3BONAOLLMIA, B YaCTHOCTU, MOBLICUTL KAYeCTBO pe3ysbTaToB
06paboTKM HU3KOrO CrEeKTPa JIIOMUHECLEHLIUMWN U HAUTU C 4OCTATOYHON TOYHOCTBIO YUCIIO0
NMKoB A8 KpuBbIX Maycca.
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Abstract. The problem of recognition of natural and synthetic diamonds (diamonds)
is relevant today. A technique for computer processing of the luminescence spectra of
diamonds using the Origin mathematical package is proposed. The processing technique is
presented on specific examples. The spectra were measured using a RAOS-3 spectrometer-
fluorimeter. A laser with a wavelength of 532 nm was used to excite diamond luminescence.
A method is proposed for identifying diamonds of unknown origin by the number of bands
of elementary components in the luminescence spectrum when decomposed into Gaussian
curves. Luminescence spectra in faceted diamonds (brilliants) are widely used to study their
physical properties. Synthetic faceted diamonds are significantly inferior to natural ones
in terms of luminescence intensity. The light signal of photoluminescence in the former, in
some cases, is comparable with the noise level of the measuring device. As a result, the
instantaneous value of the useful signal can take both positive and negative values over the
entire wavelength range of the spectrum. Therefore, the detection of a useful signal against the
background of interference is of great importance. Along with this, to identify a diamond, it is
necessary to solve the problem of decomposing the spectrum into elementary components in
the form of Gaussian curves. Since it has been established that the spectra of natural diamonds
consist of two peaks, while synthetic diamonds contain from three to eight peaks, which
indicates a loose structure of the diamond crystal lattice. The efficiency of solving a number
of these problems can be significantly improved by using software applications with special
functionality. To demonstrate the features and advantages of the automated technique, the
Origin mathematical package was taken, which, in particular, makes it possible to improve
the quality of the results of processing a low luminescence spectrum and to find the number
of peaks for Gaussian curves with sufficient accuracy.
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BBepneHue

HacTosIIee BpeMs ISl U3TOTOBICHUS
B OpHJITMAHTOB MCITOJIB3YIOT aiMa3bl KaK

MPHUPOJIHOTO, TaK U UCKYCCTBEHHOTO
MIPOUCXOXKICHHS, 00pa3Ibl KOTOPHIX BU3YaJIbHO
He pa3andumbl. JUist u3ydeHus (U3nUECKHX
CBOICTB OTPAaHCHHBIX aJIMa30B (OPHIIITHAHTOR)
[IMPOKO IPUMEHSIOT CIIEKTPBI IIOMUHECIICHIINU
[1, 2]. ITpu 5TOM OTHENIEHO CTOUT IIPOOIEMa OTpe-

JIEJIEHUST TTPOUCXOKIEHUST KOHKPETHOTO aiMasa —
HaTypaJbHOE WM UCKYCCTBEHHOE. M3BeCTHO, UTO
Ha CETOHSIIHUAN JIeHb MPAKTUYECKH TTOJIOBHHA
aJMa30B Ha IOBEJIUPHOM PHIHKE UMEIOT UCKYC-
CTBEHHOE POHUCXOXKACHUE. Takas MOmyaspHOCTh
«TOAETIOK» CBSI3aHa MPEXKAE BCETO C TEM, UTO
HernpodeccHoHary MpakTHYeCKH HEBO3MOXKHO
OTIIMYHTH NCKYCCTBEHHBIN OPHIUTHAHT OT HACTO-
siero. CHHTETHYECKIE aliMasbl HMEIOT, 110 CYTH,
Te K€ XUMHUYECKHE, PUINICCKUE U ONITUYECKUE

[62]
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