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Modele faz nematycznych uformowanych z molekul
o wygietym ksztalcie
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Streszczenie rozprawy
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Podjeta tematyka badawcza, w ramach niniejszej pracy
doktorskiej, dotyczy opisu teoretycznego nowo odkrytej
fazy nematycznej ,twist-bend” (N1B), ktorej chiralna
(helikonikalna) struktura formowana jest przez achiralne
molekuty. Jest to unikatowy przyklad spontanicznego
famania symetrii chiralnej w fazie cieklej bez wsparcia
dalekozasiegowego porzadku translacyjnego. Dodatko-
wo, Ntg wyrdznia si¢ jednym z najkrotszych okreséw
helisy ze wszystkich chiralnych struktur ciektokrysta-
licznych, zaledwie kilka nanometrow. W oparciu o teorie
Maiera-Saupe i Landau'a-de Gennesa zbudowano uogol-
nione modele z zastosowaniem tensorowego parametru
porzadku Q w ujeciu klasycznym oraz w rozwinigciu w
tzw. ,helicity modes”. Dzigki tym uogdlnionym mode-
lom mozliwe byto udzielenie odpowiedzi na szereg pytan
dotyczacych istoty formowania si¢ Nrp. Mianowicie,
m.in. jaki wplyw ma symetria ramion i kat rozwarcia
molekut tworzacych faze Nts na jej stabilnosc, co sie¢
stanie gdy do ukladu ze stabilng fazg Ntg doda si¢ mole-
kuty chiralne, oraz czy fleksopolaryzacja jest mechani-
zmem za pomocg ktdrego mozna wytlumaczy¢ wyniki

eksperymentalne uzyskane dla Ntg?
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Models of nematic phases formed by bent-shaped
molecules
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The research topic undertaken within the framework of
this PhD thesis, concerns the theoretical description of
the newly discovered twist-bend nematic phase (N1B),
which chiral (heliconical) structure is formed by achiral




molecules. It is a unique example of spontaneous chiral
symmetry breaking in a liquid state with no support from
long-range spatial ordering. Additionally, Nrp is
distinguished by one of the shortest helix periods of all
chiral liquid crystal structures, just a few nanometers.
Based on the theories of Maier-Saupe and Landau-de
Gennes, generalized models were built with the use of
tensorial order parameter Q in a classical form and by
means of the so-called “helicity modes” expansion.
Thanks to these generalized models, it was possible to
answer a number of questions about the nature of the
formation of Nrp. Namely, i.a. how does the symmetry of
the arms and the opening angle of the molecules forming
Nrp influence its stability, what will happen when chiral
molecules are added to the system with stable Mg, and is
flexopolarization a legitimate mechanism to explain
experimental results obtained for Ntp?
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The research topic undertaken within the framework of
this PhD thesis, concerns the theoretical description of
the newly discovered twist-bend nematic phase (Ntg),
which chiral (heliconical) structure is formed by achiral
molecules. It is a unique example of spontaneous chiral
symmetry breaking in a liquid state with no support from
long-range spatial ordering. Additionally, Nt is
distinguished by one of the shortest helix periods of all
chiral liquid crystal structures, just a few nanometers.
Based on the theories of Maier-Saupe and Landau-de
Gennes, generalized models were built with the use of
tensorial order parameter Q in a classical form and by
means of the so-called “helicity modes” expansion.
Thanks to these generalized models, it was possible to
answer a number of questions about the nature of the
formation of Nrg. Namely, i.a. how does the symmetry of
the arms and the opening angle of the molecules forming
Nre influence its stability, what will happen when chiral
molecules are added to the system with stable Nyg, and is
flexopolarization a legitimate mechanism to explain
experimental results obtained for Ntg?
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