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Conformations of molecules of the nonyl
cyanobiphenyl in liquid crystalline state.

Popov Yaroslav
In this work author used methods of molecular dynamics and polarization microscopy for study the structure of the liquid crystal 4-n-nonyl-4'-cyanobiphenyl (9CB), which is a thermotropic liquid crystal. Much attention is paid to the study of conformations 9CB. Conformational studies of this specific liquid crystal were not conducted by molecular dynamics metod earlier.  

Using polarization microscopy author showed that the 9CB is a liquid crystal and has three phase states: nematic, smectic A and smectic C. 

Simulation sample consist of 768 molecules of 9CB. Simulation time -  5 ns.

As a result, diffusion coefficients D⊥ = 4,5•10-11m2/s  and D║ = 2,3•10-10m2/s were calculated. 

Distribution function of the probability density of the centers of mass of the molecules along the axes of the laboratory coordinate system, depending on the position of the molecules in the cell were obtained.

Author calculated the distribution function of the probability density of the valence and dihedral angles in the aliphatic chain 9CB, on the basis of which it is concluded that it is possible to analyze the behavior of aliphatic chains of molecules in the framework of the rotational isomeric states theory. Even-odd effect was observed.

Probable combinations of different conformations in the aliphatic chain were calculated, using seven dihedral angles.

The cylindrical distribution function of mass centers of the molecules relative to the central molecule was plotted.
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