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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.31.21

Tema gucepranii:
1. HeniHifHi XBUJIi Ta iMITyJILCU Y ONITUYHUX BO-JIOKHAX i pe30HaTOpax

2. Nonlinear waves and pulses in optical fibers and resonators

Pedepar:

1. O6'exT mocJigpKeHb: JiHilHI i HesliHiNiHI e(peKTH IIPU pPO3NOBCIOKEHHI €JIEKTPOMAarHiTHUX XBUJIb Ta iMITyJIbCIB B
aMop(pHOMY [ieJIEKTPUYHOMY CEPEIOBHUII, ONTUYHUX BOJIOKHAX i pe30HaTOpax. MeTa: BUBYEHHS IPOLECiB
re’epatii i B3aemogii B JieJIEKTpMYHOMY CepeLOBHILL KBa3iYaCTUHOK — MOJIIPUTOHIB, 3aJIEXKHOCTI IapaMeTpiB
MIOJISIPUTOHIB - €HEePrii, iMITyJIbCy, MacH, KyTOBOTO MOMEHTY Bifl BJIACTUBOCTEN cepeloBuIa. MeTonu: Biomi
METOJIY HeJIiHITHOM ONTHKY i TeopeTUYHON (i3uKH, METOJ, I0BOJIi 3BMIiHHMX B IIPOCTOPI i B Yaci aMIIiTy],
rifpoJMHaMiYHi METOM, METOJ, yCEPENHEHHS 332 BUCOKOYACTOTHUMHU KOJIMBAaHHSIMU, METO]], BTOPUHHOTO
KBaHTYBaHH$, YMCEJIbHU METOIU. Pe3yIbTaTh: OIMCAaHO NPOLECY BUHUKHEHHS B [Ii€JIEKTPUYHOMY CE€PEIOBNUI], B
ONTUYHUX BOJIOKHAX i pe30HaTOpax MaKpOCKOIIIYHUX CTPYKTYP y (POPMi CBIT/IMX i TEMHUX COJIUTOHIB, CIipajlbHUX
XBWJIb, ONITUYHUX BUXOPiB. OGIPYHTOBAHO (Pi3UYHUI IPUHLIMI Aii i 0CO6JIMBOCTI KOHCTPYKLi IOBHICTIO OITUYHUAX
JIOTiYHUX €JIEMEHTIB Ha 6a3i [lieJIeKTPUYHOI I1iBKM Ta KepOBaHMX (POTOHHUX KPUCTAJIiB Ha 6a3i AieJIeKTPUYHO]

IJIiBKY i IPSIMOKYTHOI IPU3MHU. ['ajly3p BUKOPUCTAHHS: BOJIOKOHHO-OITHYHI JIiHii 3B'13Ky, OITUYHI IPOLIECOPU Ta



ONTUYHI QibTPU.

2. The object to research: the linear and nonlinear effects by propagation of electromagnetic pulses and waves in
amorphous dielectric medium, optical fibers and resonators are given. Objective: the processes of formation and
interaction of quasi-particles named polaritons in dielectric medium, the dependence of polariton parameters like
the energy, momentum, mass, angular momentum from properties of medium are described. Methods: the
methods of nonlinear optics and theoretical physics, slowly varying amplitudes, hydrodynamical methods,
quantum methods, calculation methods. Results: the processes of occurrence of macroscopic structures in the
form of bright and dark solitons, helicons, optical vortices are described. It is shown that in the dielectric
resonator the formation of polariton quasi-condensate is possible, the interacting vortices are generated in it. The
physical mechanism and feature of design of the optical logic gates and the controllable one- and two-dimensional
photonic crystals are described. Field of use: optical fiber lines, optical processors and optical filters.
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