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1. ¥V puceprauii mocizpkeHo BIIMB npoueciB poToTpaHcdopmaliii MOJIEKyJ XOJIeCTEPUIHUX PIIKUX KPUCTAJiB
(XPK) iz miero cBiTI0BOro OIIPOMiHEHHS Ha CIIEKTPU Jla3epHOi reHepaliii, a TakoXX BILJIMB OpieHTallii apiB MOJIEKYJI
Ha MiJK/IaJKax Ha XapaKTepUCTUKU reHepaii. JlocinkeHo npouecu GOTONEPECTPOIOBAHHS YaCTOTHU JIa3€PHOI
re’epauii 3 BukopuctanHam XPK-marepiaiis pisHoro tumy. [lokasaHo, 1110 3BOPOTHE IIEPECTPOIOBAHHSA
3MIifICHIOETHCS 32 HAIBHOCTI B PiTKOKPUCTaNiYHOMY MaTepiasi a30- ab0 a30KCU-TPYIl MOJIeKYJ. B Takux moJieKkysax
[IOBMHHI iCHyBaTH PO3HECEH] CMYTH NOIJIMHAHHS iX TPaHC- Ta LKUC-i30MepPiB. BUB4eHO yMOBY, 32 SIKUX HACTa€
BUPIiBHIOBAHHS Jliania30HiB OTONEPECTPOIOBAHHS YacTOTU reHepaliii B XPK-yasepi. BaxxsuBy poJib y IbOMY NPOLIEC]
BiZlirpae OnTHYHA SIKiCTh MJIaHAPHOI TEKCTYpu. Briepie po3po61eHo MeTo I, IBUAKOTO (OTONEPECTPOIOBAHHS
yacToTu Jla3zepHoi reHepaliii B XPK, sikuil He Mae aHasoriB y cBiTi. [Ipy BUKOpUCTaHHI BUCOKO(OTOUYTIUBO]
3aKpPYy4YyI04O0i a30-JOMILIKU JOCATHYTO PEKOPLHOIO Yacy IIepECTPOIOBAHHS, 10 CTAHOBUTH 148 MC y Hiana3oHi
IIOBXKVH XBUJIb 26 HM. BUBYUEHO 3aJI€JKHICTh XapaKTEPUCTHUK reHepalii B crepoinuux XPK Bif 4KOCTI nsiaHapHOi

TEKCTYPHU U OpieHTallii MOBEPXHEBUX IIAapiB MOJIEKYJI Ha MiaKknagkax. [lokazaHo, 0 Ipu napasebHii opieHTanii



[OBepxXHEBUX 1apiB Mojiekys XPK Ha mifKazKax criocrepiraetbCs MiHiMalbHUI IOPIr JIa3epHOi reHepatii Ta
KiJIbLIEBA CTPYKTYypa ITy4yKa BUNPOMiHIOBaHHS. CIIEKTP reHepallii pO3TalloBY€eThCS B LIEHTPi CMYTU CEJIEKTUBHOTO
BiZlOMBaHHS, 110 BifIOBiae MoJeJli 3B'93aHUX XBUJIb. [Ipy OpTOroHasIbHOMY pO3TalllyBaHHI [I0BEPXHEBUX IIAPiB
MOJIEKYJI Ha OPiEHTYIOUMX MiJKJIaIKaxX CIIOCTEPIraeThCsl CUIbHA CEJIeKIlis MO3h0BXKHIX Mo, [Tpy 11bOMY BUHUKAE
OJIHOMOJIOBUI1 pEKMM reHepallii Ta 3HUKae KijblieBa CTPYKTypa Mydka. 3adikcoBaHe y IbOMY IpOLeCi MigBUIEHHS
[IOpOry reHepaltlii CBiIYMTb PO MOKJIMBUIL fedeKT y Takiil cripajybHill CTPyKTYPi.

2. In the dissertation, the influence of the processes of phototransformation of molecules of cholesteric liquid
crystals (CLCs) under the action of light on the lasing spectra and the dependence of the lasing parameters on the
orientation of the layers of molecules on substrates are studied. The processes of phototuning of the lasing
frequency are investigated with the use of various CLC-materials. It is shown that the inverse tuning can be
realized in the presence of azo- or azoxy-groups of molecules. In such molecules, the mutually spaced absorption
bands of their trans- and cis-isomers must be revealed. We study the conditions, under which the lasing frequency
phototuning ranges in a CLC-laser, are leveled. The optical quality of a planar structure is of great significance in
this process. For the first time, a method of fast phototuning of the lasing frequency in CLCs, which has no analogs
in the world, is developed. Using a highly photosensitive twisting azo-admixture, the record phototuning duration
equal to 148 ms in the internal of wave lengths at 26 nm is attained. The dependences of the lasing characteristics
in steroid CLCs on the quality of a planar texture and the orientation of surfaces layers of molecules on substrates
are studied. It is shown that the minimum lasing threshold and the ring structure of a laser beam are observed at
the parallel orientation of the molecular surface layers of CLCs deposited on substrates. The lasing spectrum is
positioned at the center of the selective reflection band in agreement with the model of coupled waves. At the
orthogonal arrangement of molecular surface layers on orienting substrates, the strong selection of longitudinal
modes is observed. In this case, a single-mode lasing operation arises, and the ring structure of a beam vanishes.
An increase in the lasing threshold, which was registered in this process, testifies a possibility of the defect
formation in this spiral structure. T
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