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Pitch sense inversion in chiral liquid crystals

Cholesteric liquid crystals (LCs) display a variety of extraordinary features due to 
the existence of a mesoscopic helical structure which is best known for its 
exceptionally large optical rotational power employed in LC display technology. In 
contrast to a common nematic phase, where the nematic director is homogeneous 
throughout the system, the cholesteric (chiral nematic) phase is characterized by a 
helical arrangement of the director field along a common pitch axis. As a result, the 
cholesteric phase possesses an additional mesoscopic length scale, commonly 
referred to as the  ''pitch length'', which characterizes the distance along the pitch 
axis over which the local director makes a full revolution [1]. 

The underlying microscopic physical features responsible for the formation of chiral 
nematic phases is still a matter of debate and controversy. It has been known for 
some time that temperature and the nature of the solvent can have a dramatic effect 
on the pitch of cholesteric phases, and can even reverse the sense of the twist. In 
this project we aim to conctruct simple model potentials which are capable of 
describing the effective chiral interactions between rod-shaped colloidal particles 
[2].  The sensitivity of the cholesteric pitch with respect to density, temperature and 
internal chirality of the particles will be studied  using classical density functional 
theory [2] and/or Monte-Carlo computer simulation methods. 

Of particular interest is to investigate the possibility of a spontaneous inversion of  
the cholestic pitch sense (from left- to right-handed or vice versa) in the absence  of 
an external field and without changing the internal chirality of the particles. 
Predictive control over the magnitude and sign of the pitch of cholesteric LCs will be 
indispensible for the design of optical switches and will help to clarify experimental 
observations in a broad class of chiral mesophases.
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