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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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1. CityacTi nosiypeTaHnu siKk akTUBHi C€peJOBUILA [J151 TBEPIOTiIbHUX JIA3€PHUX €JIEMEHTIB 3 6apBHUKAMU

(peHasIeHOHOBOTO KJIACy

2. Cross-linked polyurethanes as active media for a solid-state laser element doped with phenalenone dyes

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYEHA CUHTE3Y CITYACTUX [0JiypeTaHiB 3 peakuiliHO3gaTHUMU GapBHUKaAMU
(eHasIEHOHOBOTIO KJIACY Ta BCTAHOBJIEHHIO 3aKOHOMIDHOCTEN BIUIMBY XiMiuyHOi OyZI0BM Ta CTPYKTYPU Ha
(OTOONTUYHI BIACTUBOCTI OTPMMAHMX KOMIIO3ULIN SIK aKTUBHUX TBEPAOTLIbHUX JIA3€PHUX €JIEMEHTIB Ha
opraHiuHux 6apBHUKax. OCHOBHI pe3ysbTaTh Po60TU OyJIU OfEP>KaHi 32 JOIIOMOT0I0 TaKUX METOIB IOCTIiI>)KEeHHS!:
Y-, AMP-, YO- Ta BUAUMOi -crieKTpocKoii, AudepeHIiiiiHoi KaJTopuMeTpii, e71eKTPOHHOTO IapaMarHiTHOTO
PE30HAHCY, IMHAMIYHOTO MEXaHIYHOTO aHaJIi3y, MIMPOKOKYTOBOrO PEHTIeHOrpadidyHOro aHasisy, CBiTI0BO]
Mikpockorrii. [TokazaHo, 10 B 3a/1€5KHOCTI Bifi 6y0BU (GeHaeHOHOBUX 6APBHUKIB Ta iX peakuifHOoi 30aTHOCTI
dopmyioTbes fBa Tunu I[1Y-komMosunii: nepia, ne 6apBHUK KOBaJIEHTHO 3B's13aHUI N10JIiMEepOM,a B iHIIIN -
KOBAJIEHTHO HE 3B'sI3aHUM, ajle piBHOMIPHO pO3MOAiIIEHN B IToJ1iMepi. bysio poBeneHe NOCIiIKEHHS BILJIUBY
NIpUPOAY TiIPOKCUJIBMICHUX OJIITOMEPIB Ta Aii30LiaHaTHOI CKIafoBoi BuxinHux [1Y Ha ix BJaCTUBOCTI, TaKi SIK:

ONTUYHI, PYHKLisl IOJISIPHOCTI Ta MPOMEHeBa CTIiMKICTh, [0 € BU3HAYAJIbHUMU 1714 JIa3epHUX cepenoBull. [TokazaHo,



IO B JOCIigXeHoMy psiny [TV onTumainbHi XapaKTepUCTUKY IIPO30PpOocCTi (260-2200 HM), PyHKLI OJISIPHOCTI
(F=0,5584) Ta npomeHeBoi cTifikocTi mae ITY Ha ocHOBI ostiroectepy 3 MM 800 ta 'M/II. BuBuenHs orpumanux [1Y-
KOMITIO3U1Iill 3 iIHKOPIIOPOBaHMMU 6apBHUKaMU (peHaseHOHOBOTO KJIacy [10Ka3ajlo, 1o iX ONTHUYHI BJIACTUBOCTI Ta
(POTOCTIHKICTh BUBHAYAIOTHCS (PYHKIiE NOoNIpHOCTI BuxigHoro I1Y. 1Y Ha ocHOBI anipaTM4HOrO Aii3oLiaHaTy
MAIOTh GiJIbIIy MOJISIPHICTB, O CIIpUsie 30iblIeHHI0 CTOKOBOTO 3CYBY Ta 3HM)KEHHIO FaCiHHS JIIOMiHECLIeH1lii, a
TaKOX I BUIIEHHIO POTOCTIMKOCTi aKTUBHOTO JIa3€PHOr0 eJieMeHTy. [IpoBeieHi NOCiIP)KeHHS Aal0Th [IePCIIEKTUBY
e(eKTUBHOTO BUKOPUCTaHHS [1Y-KoMINo3u11iil Ha OCHOBI aiaTUYHOro Jii301iaHaTy 3 iHKOPIIOPOBAaHMMU

6apBHMKaMU (PEHATIEHOHOBOTO KJIACY B JIa3€PHiN TEXHIL].

2. The thesis is devoted to the synthesis of cross-linked polyurethane containing reactive phenalenone dyes and to
the investigation of the influence of chemical structure on photo-optical properties of the compositions that can
be used as an active solid-state laser elements based on organic dyes. Main results were obtained with use of
research methods: IR-, NMR-, UV-, visible spectroscopy, differential calorimetry, electron paramagnetic
resonance, dynamic mechanical analysis, wide-angle X-ray analysis, light microscopy.It is shown that depending
on the structure of phenalenone dyes and their reactivity two types of PU-compositions can be obtained: one of
them contains the dye which is covalently bonded to the polymer and another one does unbounded dye. The
influence of nature of hydroxyl containing oligomers and diisocyanates of initial PU on transparency, polarity
function, and beam strength was studied. It was shown that PU based on ODA 800 and HMDI has optimal
characteristics such as transparency (260-2200 nm) polarity function (F=0.5584), and beam strength. The study of
obtained PU-compositions with incorporated phenalenone dyes has shown that their optical properties and
photo-stability are strongly depended on the polarity function of initial PU. The aliphatic diisocyanate based PU
was shown to be more polar that leads to an increase in the dye Stokes shift, a decrease of luminescence
quenching, and growth of photo-stability of active laser element. The data obtained demonstrate the perspective
of effective application of PU-compositions based on aliphatic diisocyanate with incorporated phenalenone dyes in
laser technology.
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