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Numerical Analysis of Magnetic Properties of Liquid Crystal SCB

HE Jingting ,QIAO Shizhu

Science Department, Taiyuan Institute of Technology , Taiyuan 030008, China

Abstract: Taking liquid crystal 5CB material as a study object, we observed the changing status of magnetization
intensity of liquid crystal 5CB's with the external magnetic field at different phases (crystal, nematic and
isotropic phase).The results show that the liquid crystal 5CB shows paramagnetism when the magnetic field
strength changes from -5 000 A/m to 5 000 A/m, but it exhibits anti-magnetism when the magnetic field strength
increases continuously. According to numerical analysis for experimental data, the varying patterns of
magnetization intensity of liquid crystal 5CB at different phases are basically show linear equation in different
ranges of external magnetic-field strength. As external magnetic-field strength is declined gradually from critical
value, the liquid crystal SCB with liquid crystal phase or isotropic phase may present on magnetic hysteresis at
different levels. Considering docking interactions of liquid crystal cell, the obtained fitting straight-line equation
of magnetic pattern for liquid crystal SCB has its own characteristics at various phases, so the state of liquid
crystal 5CB can be judged by analyzing different straight slopes and intercepts, and the variation range of
external magnetic-field strength can be gained based on different straight-line equations of liquid crystal SCB.
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Fig. 2 Numerical fitting of magnetization curves of liquid
crystal at 294 K
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Tab. 1 Comparison of experimental and theoretical value of

the magnetic moment of liquid crystal at 300 K

(g RN )

SN T S R
moment
field strength / . experimental value /
. theoretical value / . ,
(10°A/m ) (10* A-m®) (10" A-m?)
-6.5 -2.16 -2.2
=75 -1.63 -1.5
-13.7 1.7 1.9
-17 34 33
-18.5 4.2 4.0
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Tab.2 Comparison of experimental and theoretical value

of magnetic moment of liquid crystal at 323 K
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