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Size effect and electric field dynamics of spherical
droplets in concentric configurations

MA He', CHEN Si-bo**, WU Jin-bing', ZHOU Xuan', ZHANG Zhi-dong""

(1. Department of Applied Physics, Hebei University of Technology . Tianjin 300401,China ;
2. School of Electronic and Information Engineering ,
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3. Tianjin Key Laboratory of Electronic Materials and Devices, Tianjin 300401, China)

Abstract; Based on Landau-de Gennes theory, the size effect of spherical droplets with nematic con-
centric structure and the dynamic process under electric field are investigated. Results show that the
concentric structure is stable in the range of radius r= 6.5 pm. When »<{5.1 pm, there is only bipolar
structure. When 5.2 pum=<<r<C6.5 pm, it is degenerate state between bipolar structure and concentric
structure. When an electric field is present, at 0SXE /E,<20.002 4 (reducing the electric field with E, ,
E,=33.7 V/pm), the liquid crystal molecules are gradually arranged in the direction of the electric
field. When 0.002 7<CE/E,<<0.003, the elastic energy, surface energy and electric field energy
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compete with each other to induce the first structural transition, which causes a similar bipolar struc-
ture in the droplet. When 0.003 3<XE /E,<C0.013 4, the directors are arranged in the direction perpen-
dicular to the electric field near the equatorial plane, the upper and lower parts of the sphere are sym-
metrical and the directors are along the direction of the electric field. When the electric field strength
reaches the threshold E./E,=0.013 4, the second structural transition is found, which occurs for the
first time in the concentric structure. Most of the liquid crystal molecules in the droplets realize the ro-
tation from the central axis to the boundary point by point in the direction of the electric field through
the dynamic process.

Key words: Landau-de Gennes theory; concentric configurations; structural transition; dynamic process
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Fig.1 Schematic diagram of spherical structure
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(a)Concentric configuration in 3D representation
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