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Localized Chiral States in Liquid Crystals and Magnetics

Ivan M. Tambovtsev
St. Petersburg State University & University of Iceland

The report focuses on the study of localized chiral structures in the thin films of liquid
crystals and magnetics. The consideration is based on the analysis of the energy surface
of the system, the search for local minima on it, which correspond to the ground and
metastable states and minimum energy paths, describing the mechanisms of transitions
between them. The special attention is paid to the analysis of the stability of topological
solitons, such as skyrmions, torons and tilted spirals, under conditions of restricted ge-
ometry. The influence of magnetic and electric fields, boundary conditions and geometric
factors on the formation and evolution of such structures under changing external condi-
tions is considered. The methods of theoretical physics and computational algorithms that
allow predicting scenarios of transitions between locally stable states are described.

Based on materials of a C.Sc. thesis.

Jlokajn3oBaHHbIE XHPAJIBHBIC COCTOAHUA
B JKMIKUX KPUCTALJIAX U MATHETHKAX

Jlokiaa MmocBAMEH UCCIENOBAHUIO TOMOJOTHUYECKUX XUPAIBHBIX CTPYKTYP B TOHKHX IUICHKAX KUIKUX
KPHUCTAJUIOB MU MarHeTHKOB. PacCMOTpEHHE OCHOBBIBACTCA HA aHAJIW3€ DHEPIETHUYECKON MOBEPXHOCTH
CUCTEMBbI, IOUCKY HA HEH JOKAIbHBIX MHHIMYMOB, COOTBETCTBYIOIIUX OCHOBHOMY U METAcTaOWUIHHBIM
COCTOSIHUSIM U MYTEH C MUHHUMAaJbHBIM IMEPENagoM SHEPIUH, OMUCHIBAIOIIMX MEXAHU3MbI MEPEXOJ0B
Mexay Humu. CrnenuanbHOe BHUMAHUE YIIEJICHO aHaJIN3y YCTOMYMBOCTU TOMOJOTMYECKUX COJIUTOHOB,
TaKUX KAaK CKUPMHUOHBI, TOPOHbI M HAKJIOHHbIC CIHPAJIM, B YCIOBHUSAX OrPAHUYECHHOW TE€OMETPHH.
PaccmarpuBaercs BiIMSHHE MAarHUTHBIX W DJIEKTPUYECKUX IIOJIEM, TIPAHUYHBIX YCIOBUH U
reoMeTprudecKuX (PakTopoB Ha (HOPMHUPOBAHUE M HBOJIIOIUIO TAKUX CTPYKTYP MPU U3MEHEHUN BHEITHHX
ycrnoBuil. OmmucaHbl METOIbl TEOPETUYECKOW (PU3UKKM U BBIYMCIUTENBHBIE AJITOPUTMBI, KOTOPHIC
MO3BOJISIFOT MTPEACKA3aTh CLEHAPHUH TIEPEXOIOB MEXKAY JIOKAJIIBHO YCTOMYMBBIMH COCTOSTHUSIMH.

[To marepuanam KaHIUIATCKOW JUCCEPTALUU.



