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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMH eTam: 24 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

HocnigKeHHsl BIUIMBY TIPAaHWYHMX YMOB 1 CEJIEKTUBHOIO OIIPOMIHEHHS HA XapaKTEPUCTUKUA TIeHepalii [OMIIIKOBUX

X0JIECTEPUYHUX PiIKMX KPUCTAJIIB.

Ha3zBa po6oTH (aHTJI)

The influence of boundary conditions and selective irradiation on the characteristics of generations doped cholesteric liquid
crystals.

Pedepar (ykp)

O6'exT mocCmimKeHHsI- iHAYKOBaHi, SKi CTBOPEHi BBEJEHHSIM 3aKPy4yIOUMX JOMIIIOK B HEMAaTHK, i CTEPOifHi, IO € cyMillaMu
edipiB xosecTepuHy XxoJyiecTepuyHi pigki kpuctasu (XPK) akTuBOBaHi OpraHiyHMMU O6apBHMKAMM, METa MOOCTIIKEHHS -
ONTUMIi3allig MOPOrOBUX i CIIEKTPaJIbHUX XapaKTEPUCTUK JIa3epHOI reHepanii JOMIIKOBUX iHAyKoBaHUX XPK npu peBepcruBHOMY
MEeTOJly peBepcHUBHOro (OTONEepecTpPOIOBaHHS YaCTOTH JlazepHoi reHepauii B inaykoBaHux XPK 1151 OTpUMaHHS MiHiMajbHOTO
yacy MepecTpoloBaHHS B 000X HAIIpPSIMKAax; HOCIIIXEHHS BiIMIHHOCTE! B CIEKTPaJbHUX i MPOCTOPOBUX XapaKTepUCTUKAX
Ja3epHoi reHepanii B crepoigHux XPK B 3aJIeXHOCTI Bifl B3aeMHOi Opi€HTalii JUPEKTOPIB PiIKOro KpUCTajly Ha MiJKJIaJKax.
METOJM HOCIIJPKEHHS Ta anapaTypa - OITUYHA CIIEKTPOCKOIIiS, BKJIIOYAIOUH IMOJISIPU3aLifiHy, JJa3epHA CIIEKTPOCKOIIisl, TEOPETUYHI
i IpakTWU4HI pe3ysbTaTy - 3aCTOCOBAHO HOBI PiIKOKPUCTAJUHI Marepianu i METOOU CEJIEKTUBHOTO 30yAKeHHS (POTOI30MEPHUX
(popM MoJIeKyJ XOJIECTEPUYHUX PIJKUX KPUCTAIIB, SKi 3yMOBUJIM MOJIIIIEHHS iX IJIaHAPHOI TEKCTYpHU. Lle B CBOIO YepTy IIPUBEJIO
[0 TIOHVD)KEHHsI IIOpOry Jla3zepHoi reHepauii. MopudikoaHo cnoci6é omnpomiHeHHs: iHgykoBaHux XPK mpu peBepCHBHOMY
(doronepecTpooBaHHIO YaCTOTU JIa3€PHOI reHepalii, MIIXOM BUKOPHCTAHHS CBIiTJIa 3 BY3bKUM CIIEKTPaJIbHUM Jialla30HOM JIJIst
Kpamoro 30ymKkeHHs (OToi3oMepHUX (OPM MOJIEKYJ PiKOro KpucTajay. BcTaHOB/IEHI ONTHMasbHI YMOBM MAJis peasnizarii,
MiHIMaJIBHOTO 4acy IepecTPOIOBaHHSI 4acTOTU JiasdepHoi reHepauii ingykosanux XPK i minimasnpHOro ii mopory; Po3po6ieHo
HOBUHM MeTof, ePEeKTUBHOro (POTONEpPECTPOIOBAHHS 4aCTOTU Ja3epHoi reHepanii B pomimxoBux XPK, yTBOpeHMX Ha OCHOBI
cyMimei a30Kkcu- i a30-(OTOUYTIMBUX KOMIIOHEHT PiIKOro KpUCTasy, LIJIIXOM 3MiHU iX KpPOKY cHipasi npy onpomMiHeHHi CBIiTIOM
pi3HOi mOBXMHM XBUJI. BCTaHOB/IEHO, IO 7S GiNBIIOCTI reHepyoYnX 6APBHUKIB B TAKMX Marepiasax pisko nasae ix KBaHTOBUU
BuXin ¢uyopecueHnii nmpu BaroBux KoHueHTpanisx 0,3-0,5%, MmO nepemkoikae OTPMMAHHIO B HUX JIa3epHOi TreHeparii;
[TokasaHo, M0 MpH BiJCYTHOCTI 3HAYHOTO NEPEHOCY €HEPTii 30y IKEHHS BiJl MOJIEKyJ 6apBHUKA O MOJIEKYJI XipaJabHOI JOMIIIKY B
XPK Ha OCHOBi BUCOKO (POTOUYT/IMBOI 3aKPy4yIOUu0i a30-JOMilKU Li -7 JOCSAraloThCsl JOCUTh HU3bKi [TOPOTY JIa3€PHOI reHeparii.
[Ipu 3actocyBaHHi njei momimku B iHgyKoBaHOMY XPK MOJMIIEHO 4acOBi XapaKTEPUCTUKU (HOTONEPECTPOIOBAHHS JIA3EPHOI
reHepatlii i OTpMMaHO pEBEPCUBHE N1€PECTPOIOBAHHS ii YacToTy B Hiana3oHi 30 HM. OTpUMaHO 3MEHILIEHHS Ha 3 MOPSAKY (To 148
McC) 4acy (OTONEpeCTPOIOBAaHHA Ja3epHOi reHepauii Ha 21 HM; JlocyigKeHo XxapakrepucTuku reHepauii B XPK-yazepax 3
NApAJIEJIbHOIO i IIEPIIEHVKYJISIPHOIO OpPi€HTALi€l0 AUPEKTOPIB HA OPIEHTYIOYUX MiAKIIAJKAX i IOKA3aHO MOSKJIMBICTD IOJIIIIEHHS
CIIEKTPAJIbHUX XapaKTEPUCTUK Jia3epa INPU B3a€MHO-TIEPIIEHVKYSAPHIN OpieHTalii AMPEKTOPIB Ha OPIEHTYIOYMX IMiAKIaaKax.
HoBusHa - po3po6ieHO HOBUM MeTOH, €(EeKTUBHOrO (POTONEPECTPOIOBAHHS YaCTOTH Ja3epHoi reHepauii B gomimkoBux XPK,
YTBOPEHUX Ha OCHOBIi cymillel a3oKcu- i a30-(HOTOYYTIMBUX KOMIIOHEHT PiIKOro KpUCTaJly, IUISIXOM 3MiHHU iX KpOKY cripaJi npu
ONPOMiHEHHi CBITJIOM Ppi3HOi [OBXMHM XBUJi, €QEeKTUBHICTb BIPOBAIP)KEHHS - Ille He BIPOBAaAXEHO, cdepa (ramaysb)

BUKOPUCTAHHA - Jla3€pPHA i OIITOEJIEKTPOHHA TexHiKa.
Pedepar (aHrI)

An object of the researches are cholesteric liquid crystals (CLC) which are activated by organic dyes. They can be induced CLC
made by twisting admixture introduction into nematic, and steroid that is a mixture of cholesterol esters, a research purpose is
the optimization of threshold and spectral characteristics of lasing impurity induced CLC at reversing rebuild its frequency by
selective irradiation with light of a narrow spectral range; improvement of reversible photo-tuning frequency lasing method in
induced CLC for minimum rebuild time production in both directions; study the differences in spectral and spatial
characteristics of lasing in steroid CLC depending on the relative orientation of the directors of the liquid crystal on the



substrate, methods of researches and apparatus are optical spectroscopy, including polarization, laser spectroscopy, theoretical
and practical results are: Have been applied new liquid crystal materials and methods of selective excitation photo-isomer forms
of cholesteric liquid crystal molecules which led to the improvement in their planar texture. By-turn this is led to a reduction of
the lasing threshold. Modified method of CLC irradiation induced with reciprocating photo-tuning frequency lasing light by
using a narrow spectral range for the best excitation photo-isomer forms of liquid crystal molecules. Have been set up the
optimal conditions for the implementation of the minimum time frequency tuning lasing of induced CLC and its minimum
threshold; The new method of effectively photo-tuning frequency lasing in doped CLC which are formed on the base of mixtures
of azo- and azoxy-photosensitive components of the liquid crystal by changing the pitch of the helix upon irradiation with light
of different wavelengths. It has been established that in such materials sharply falls fluorescence quantum vyield for the
generation of most dyes in concentrations of 0.3-0.5% by weight. It prevents from obtaining lasing in them,; It is shown that in
the absence of a significant transfer of excitation energy from the dye molecules to molecules of chiral impurity in CLC based on
the highly photosensitive swirl azo-impurity Li -7 have been achieved fairly low lasing threshold. In the application of this
impurity induced in CLC have been improved temporal characteristics photo-tuning lasing and have been received reverse
rebuild of its frequency in the range of ~ 30 nm. Have been obtained the reduction of 3 orders of magnitude (up to 148 ms) time
of photo-tuning lasing at 21 nm; Have been researched the characteristics of generation in CLC lasers with parallel and
perpendicular orientation of the director at the orienting substrates and the possibility of improving the spectral characteristics
of the laser at a mutually perpendicular orientation of the directors on the orienting substrates. Novelty - a new method of
efficient frequency photo-tuning lasing in doped CLC based on the mixtures of azo- and azoxy-photosensitive components of
the liquid crystal by changing the pitch of the helix upon irradiation with light of different wavelength. Effectiveness of
implementation - has not been implemented yet; sphere (industry) of application - Laser and Optoelectronics.

Inpexc YIK: 532.738;548-14, 532.738; 548-14; 535:621.373.8; 535:621.375.8

Kopgu Temarnunux pyopuk HTI: 29.17.25
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): HoBuit metos eheKTUBHOTrO (pOTONEPECTPOIOBAHHS YaCTOTH Jla3epHOi reHepatiii B fomimkoBux XPK,
YTBOPEHMX HA OCHOBi CyMimmei a30KCH- i a30-(OTOUYTINBUX KOMIIOHEHT PiIKOr0 KpUCTaJy, IUISIXOM 3MiHU iX KPOKy cripaJi npu

OIPOMIHEHHI CBiTJIOM Pi3HOI JOBXXUHYU XBUJIi.

HasBa npoaykuii (anri): The new method of efficient photo-tuning frequency lasing in doped CLC based on the mixtures of
azoxy- and azo-photosensitive components of the liquid crystal by changing their pitch of the helix in the process of irradiation
with light of different wavelengths.

OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanHs: 72.19

Onuc npoaykuii (ykp): Po3po6sieHo HOBUI MeTO, €pEKTUBHOTO IIEPECTPOIOBAHHS YaCTOTH JIa3epHOI reHepaliii B JOMIlIKOBUX
XOJIECTEPUYHUX pigkux KpucTanis (XPK) yTBopeHuX Ha OCHOBI CcyMmillel a30KcU- i a30-(POTOUYTINBUX KOMIIOHEHT iHIlyKOBaHUX
XPK, mIsIXOM 3MiHU iX KPOKy CIipasi Mpy oIpoMiHEHHi CBIT/IOM pi3HOI JOBXUHU XBUJIi. BCTaHOBJIEHO, WO 17151 GiJIbIIOCTI
reHepyo4ux 6apBHUKIB B TAKMX MaTepiasax pi3Ko Majae KBaHTOBUI BUXiJ (JiyopeclieHllii Tpy BaroBux KoHueHTpauigx 0,3-0,5%,
110 [TePEIIKOKae OTPUMAaHHIO B HUX Jla3epHOi reHepallii. [TokazaHo, 1110 3aBISKYU BiJICYTHOCTI IEPEHOCY €HePTii 30yIKeHHS! Bif,
MOJIEKYJI 6apBHUKA IO MOJIEKYJ XipaibHOi gomimky B XPK Ha 0CHOBI BUCOKO (POTOUYTIMBOI 3aKPY4yI040i a30-IOMiIIKHU Li -7
JLOCSITal0ThCsl HU3bKi ITIOPOTH JIa3epHOi renepatiii. [TosinimeHo XapakTePUCTUKY JIa3€PHOI reHepallii i OTPUMaHO peBEPCUBHE
NepecTpoOBaHHS YacToTu reHepatlii B Takomy XPK B mianazoni 30 HM. OTpUMaHO 3MEHIIEHHS Ha 4 MOPSIIKU (IO COTEHb MC) 4acy
doTronepecTporoBaHHs J1la3epHOi reHepariii. JJocaimkeHo xapakTepucTuky reHepariii B XPK-yazepax 3 mapasesnbHOIO i

MepIIeHIUKYJISIPHOIO OpieHTa
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Bruposagskenns HTII: BnposagxeHo

CTpoKH BIpPOBaJ>KeHHs: 3-5 p.

Bupo6Huk npoaykuii: [nctutyT disuku HAH Ykpainu



Cro>KuBayi MPOAYKLii: HAYKOBO-OCiHI IHCTUTYTH.
IlepcnexTuBHi puHKHU: YKpaina, kpainu CHJJ, 3apy6iKkHi KpaiHu.
IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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8. 3BiTHa JOKyMeHTaNis

KinpKicThb cTOpiHOK B 3BiTi: 20

Mosga 3BiTy: YKpaiHCbKa
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YMoBH nepegadi iHmum KpaiHam: He 3a60poHeHO

KinpkicTs ¢aiisis y 3BiTi: 1
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