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Simulation study on terahertz absorption of
liquid crystal mixture with cyano radical
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Abstract: E7 is a commonly used polar liquid crystal mixture, which has a high optical anisotropy and
a wide temperature range of nematic phase. In this work, the absorption characteristics on terahertz
band of E7 are studied using the quantum chemistry method, which is called Gaussian98 program
based on density functional theory. The terahertz absorption of the constitutional molecular groups
were analyzed and compared with the experimental data. The results show that the number of benzene
rings and the presence of oxygen atom in the molecular side chain will influence the terahertz absorp-
tion strongly in the intensity, the location and number of absorption peaks. Compared with the experi-

mental references, the calculated absorption information of molecular vibration in the lower frequency
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band is more clear and complete. In the higher frequency band, the absorption of the calculated molec-

ular vibration is agreement well with the experimental data.
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Fig. 1 Chemical structures of 5CB, 7CB, 80CB
and 5CT
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Tab.1 Length, width, thickness, and dipole moments of

the molecules

Length width thickness dipole

/nm /nm /nm moment/D
5CB 1.641 0.505 0.276 5.970
7CB 1.845 0.524 0.417 6.000
80CB 2.023 0.534 0.436 5.820
5CT 2.143 0.494 0.260 6.260
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Fig.2 Comparison between absorption spectra for

5CB obtained from Ref. [10] and our calcu-

lations
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