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PE®EPAT JUILIOMHOM PABOTHI

BacbkoBcknii A.C.

KaiunOpoBka cucremMbl perucTpanuy BpeMeHH KU3HU (uryopecueHunu
B HAHOCEKYH/IHOM 1M AIAa30He

Hayunbiii pykoBoauTenn: K.¢.-M.H., n1o1eHT, JI.C. Tapacos

JIMTIIOMHOM HCCIENOBaHUE COCTOUT W3 BBEICHHUS, 4 TJIaB, 3aKIIOUYCHMUS,
CIIUCKA HUCTIOIb30BAHHBIX UCTOYHUKOB (22) 1 3aHuMaeT 45 ctpanull. B aumioMuoi
paboTe npejacTaBiaeHo: 2 Tabnuibl, 18 pucyHka.

KIIFOUEBBIE CJIOBA: Bpems xu3HH (QIyOpECHEHINH, JIATEIbHOCTD
3aTyxaHusi (GIyopecueHIny, KaTMOPOBKa CUCTEMbl PETHCTPAllMd BPEMEHH >KU3HU
bayopecueHIun.

OO0bekT uccienoBanus: gazepueiii cnekrpoduryopumerp BACP.00270-02

Heas wuccaenoBanusi: IlpoBeneHne KaauOPOBKM BPEMEHHOM IIIKAJIbI
cnekTpomeTpa. Pa3zpaboTka Habopa 3TaIOHHBIX 00pa3IoB

MeTtoabl ucciie10BaHMs: CTallOHApHAs QJIyopeclieHTHAsI CIIEKTPOCKOIHS,
U3MEPEeHUE KUHETUKH, JNIMTEILHOCTH 3aTyXaHus (PIryopeclieHIIud METOJ0M BpeMs-
KOPPEIMPOBAaHHOTO cueTa (DOTOHOB.

IMosny4yeHnnble pe3yJibTaThI M X HOBU3HA. VccienoBan MeTo ] KaTMOPOBKU
BPEMEHHOM MIKAJIbl CHEKTPOMETPA C IMOMOUIBIO BBICOKOTOYHBIX MErareproBbIX
UMITYJIbCHBIX UICTOYHUKOB U3NyueHus. PazpaboTtan sTanoHHbId HAOOp KpacuTenen
JUISL TIPOBENCHUSI KaTUOPOBKH YCTAaHOBKU. Y CTAHOBJIEHO, YTO 3PUTPO3UH-b B
JUCTWUIMPOBAHHOM  BOJI€,  KPUNTOLUMAHMH B  METaHOJE, a  TakKkKe
uHAoTpuKapOonraHuHoBed kpacutenb UTK2 B o-muxiopbeH3osie UMEIOT JIUIIb
OJIMH (PITyOpPECIUPYIONTUI U TOTJIOMIAIOMINKA IeHTp. Takke yCTaHOBIJICHO, YTO ATH
KpPAaCHUTEJIM MOTYT BBICTYIIATh B POJIE CTAHAAPTOB JJIsl U3BMEPEHUSI BPEMEHU JKU3HU
(bayopecueHIun.

PexoMenaanuu mno BHeApeHHI: liccienoBaHHBIE METOH KaTUOPOBKH
BPEMEHHOM LIKaJIbl CIEKTPOMETPA MOKHO PEKOMEH0BATH ISl UCTI0JIb30BAaHUS IIPH
MIPOBEICHUH KATHMOPOBKH YCTAHOBOK U3MEPSIONIUX BPEMSI KU3HU (DITyOpECIESHITUN.
N3yueHHble KpaCUTENN MOTYT BBICTYNAaTh B POJIA CTaHIaPTOB AJIsI HAHOCEKYHIHOTO
Jana3oHa JUIMTEHOCTH 3aTyXaHusl (PIIyOpeCIICHIINH.
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HagykoBbI kipayHik: K.¢.-M.H., 1aipHT, [.C. Tapacay

JIpIIToMHae 1aciieJaBaHHEe CKIIaJaella 3 yBAA3€HHS, 4 T1ay, 3aKIIIOU3HH,
CIICYy BBIKaPBICTAHBIX KPBIHIIT (22) 1 3aiiMae 45 ctapoHak. Y IbITUIOMHAN TTparlbl
npajcrayneHa: 2 Tabmimel, 18 MamoHkay.

KIJIKOUABBIA CJIOBBI: yac bt (hayapaClsHIIbI, Tpaisriacib
3racaHHs (PIryapa3CIPHIIBI, KaTiOpoyKa CICTAMBI PATICTPAIIbIi 9acy KBIIIIIS
(bIyapaCIPHIIBII.

AO’eKT nacjenaBaHHsi: ga3epHsl criekTpadiryapsimerp BACP.00270-02.

Mbra nacinenaBanns: [IpaBsazenHe kaniOpoyKi yacoBail IIKaIbl
criekTpameTpa. Pacmpanoyka Habopy 3TaJOHHBIX y30pay.

MeTtaabl qaciexaBaHHs: CTalblsIHApHAsA (PIIyap3CLPHTHAS CIIEKTpAacKaIis,
BBIMSIPIHHE KIHETBIKI, TIpaIsriaciii 3racands (ayap3CIPHIbI METajaM JyacaBa-
KapaJisiBaHara najiiky ¢aroHay.

ATpbIMaHbIA BbIHIKI i iX HaBi3Ha: J[ackiieaBaHbl MeTa KaniOpoyKi
yacoBal IIKaJbl CIEKTpaMeTpa 3 Janamorail BRICOKaJakIagHbIX MErarepuaBbixX
IMITYJIbCHBIX KPBIHIL] BbIIPaMEHbBaHHs. PacnipaliaBanbl 3TaJOHHBI HA0OP
(bapbOaBanbHIKAY AJI MPaBAI3EHHS KaalOpoyKl YCTaHOVKI. Y cTaHOYIIeHa, IITO
APBITPO31H-b y IBICTHIISIBAHAN Ba/i3€, KPBIITALBIIHIH Y METAHOJIE, a TAKCaMa
1HAaTpakapOaupisiHiHaBbl (hapOaBaibHiK [TK2 y 0-apIX10pOEH3051€ MAIOIB TOJIBKI
aa3iH (IyapaCIyroUbl 1 MarjiblHAIBHBI IPHTP. Takcama YCTaHOYIeHa, IITO TITHIS
(bapOaBaibHIKI MOT'YLIb BBIKAPBICTOYBAIIA ¥ SIKACI[l CTAaHAApTay AJIsi BRIMSPIHHS
4acy KIS QIyapICIIHIBII.

Pakamenaanpli na ykapanensi: J[acbiienaBanbl MmeTaja KaniOpoyki
yacoBal IIKaJlbl CIEKTPaMETpa MOKHA PIKaMEHIaBallb JIJ1s1 BEIKAPBICTAHHSI MPHI
MpaBsII3€HHI KaTiOpOVKi YCTaHOBAK, KISl BRIMSIPAIOL[h YaC JKbILILIS
bayapacipHIE. JlackienaBanbis papOaBaibHIKI MOTYIIb BRIKAPBICTOYBAIIA
SKacll CTaHAapTay AJis HAHACEKYHIHAra JIbISINa30Hy Npalsriacii 3racaHHs
(bayapaCIRHITBII.
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The diploma thesis consists of an introduction, 4 chapters, a conclusion, and
a list of references (22 sources), totaling 45 pages. The thesis includes: 2 tables and
18 figures.

KEYWORDS: fluorescence lifetime, fluorescence decay time, calibration of
a fluorescence lifetime detection system.

Object of study: Laser spectrofluorimeter BASR.00270-02.

Research objective: Calibration of the spectrometer’s time scale.
Development of a set of reference samples.

Research methods: Steady-state fluorescence spectroscopy, Kkinetic
measurements, fluorescence decay time measurement using time-correlated single-
photon counting (TCSPC).

Obtained results and their novelty:

A method for calibrating the spectrometer’s time scale using high-precision
megahertz pulsed radiation sources was investigated. A reference set of dyes for
system calibration was developed. It was established that erythrosin B in distilled
water, cryptocyanine in methanol, and indotricarbocyanine dye ITK2 in o-
dichlorobenzene possess only one fluorescent and absorbing center. Additionally, it
was confirmed that these dyes can serve as standards for fluorescence lifetime
measurements.

Implementation recommendations:

The studied calibration method for the spectrometer’s time scale can be
recommended for calibrating fluorescence lifetime measurement systems. The
investigated dyes can be used as standards for the nanosecond range of fluorescence
decay time.






