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Tema gucepranii:
1. CuHxXpOHi3aLig MO, BOJIOKOHHOTO Jla3epa 3a JOIIOMOIOI0 PiIKOKPUCTAIIYHUX KOMIPOK

2. Mode-locking in the Fiber Laser based on Liquid Crystal Cells

Pedepar:

1. O6'eKT - CUHXPOHI3allisl TIO3LOBKHIX MO/, BUIIPOMIHIOBAaHHSI BOJIOKOHHOTO Jladepa. MeTa - pO3BUTOK METOLY
CHHXPOHi3alii MOJl B BOJIOKOHHOMY JIa3epi Ha OCHOBI BUKOPUCTaHHS KepoBaHux PK komipok. MeToau -
MOJI€JIIOBAHHS NIpoLecy 3abe3MeYeHHs CTabiIbHOCTI NOJIsIpr3alii Mo, B KiJIbIJ€BOMY BOJIOKOHHOMY JIa3epi
BUKOHYBAJIOCS 3 BUKOPUCTAHHSM aHAJITUYHOTO METOJY i METOLly PO3KJ/IaJaHHs 3a (Qi3NYHUMU BeJIMYMHAMY i3
IIBUAKUM NepeTBopeHHSIM Qyp'e; uncespHe MOJEJII0OBaHHS 3 BUKOPUCTaHHAM piBHsIHHA O3eeHa-(PpaHKa rpouecy
KEepyBaHHs MOJISIPU3aLli€lo JIa3ePHOr0 BUIIPOMIHIOBAHHS 3a Jonomorooo PK KoMipokK; eKcriepruMeHTabHi
IOCJIiIKEHHs 3a06e3MeYeHHs CUHXPOHI3alii MOJ, BOJIOKOHHOTO Jjla3depa 3 BukopucrtaHHsam PK komipok. PesyibraTu -
OTpuMaJa MoJasblIni PO3BUTOK TEOPETUYHA MOJEJb CUHXPOHI3allii MOZ, BOJIOKOHHOTO JIa3€Pa; EKCIIEPUMEHTAIBHO
IOCTiI)KeHO YMOBU CTabiIbHOCTI NOJIsIpU3allii MO3/0BKHIX MO, B KiJIbLIeBOMY BOJIOKOHHOMY J1a3epi 3
BHMKOPHCTaHHSIM PiIKOKPUCTAIIYHUX KOMIPOK; pO3p00JIEHO €KCIIEPUMEHTAIbHUI MaKeT BOJIOKOHHOTO J1a3epa, 1o
D03BOJIMB OTPUMATH JIiHIHO-TIOJISIPM30BaHe BUNIPOMIHIOBAHHSI HA JOBXWHI XBUJI 1,55 MKM 3 TPUBAJICTIO iMITyJIbCIB

(heMTOCeKyHIHOTO MOPSIAKY; I0Ka3aHO, [0 po3pobiieHa CUCTeMa Ma€ 3HAYHO IOJINIIeHi eKCIIyaTalliliHi SIKOCTi 3a



PaxyHOK HiBUIIEHHS €(PEKTMBHOCTI HANAITYBaHHS KyTa IIOBOPOTY NOJIIpU3alii 3 BUKOpUCTaHHSIM PK KOMipoOK.

l'asy3p 3acTocyBaHHSs — Qi3W4HI LOCHIIKEHHS, TpuIanodyryBaHHs, iHpopmaliiiHi TeXHOJIOTi

2. The object - mode-locking of fiber laser radiation. The purpose - development of the method of mode locking in
a fiber laser based on the use of controlled LC cells. Methods - modelling of the process of ensuring the stability of
polarization of modes in a ring fiber laser was carried out using the analytical method and the method of expansion
in physical quantities with a fast Fourier transform; numerical modelling using the Oseen-Frank equation of the
process of controlling the polarization of laser radiation using LC cells; experimental studies of mode-locking of a
fiber laser using LC cells. Results - the theoretical model of mode-locking of a fiber laser was further developed;
the conditions for the stability of the polarization of longitudinal modes in a ring fiber laser using liquid crystal
cells have been experimentally investigated; an experimental model of a fiber laser was developed, which made it
possible to obtain linearly polarized radiation at a wavelength of 1.55 pm with a pulse duration of the femtosecond
order; it is shown that the developed system has significantly improved performance due to the increased
efficiency of the polarization rotation angle adjustment using LC cells. Scope - physical research, instrumentation,
information technology.
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