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Self-diffraction effect of nematic liquid TEB30A
film in weak magnetic field

LIU Gui-xiang, WANG Yan-bin~

(Baotou Teacher College s Inner Mongolia University of Science and Technology »
Baotou 014030, China)

Abstract; The far-field diffraction characteristics was studied in the different weak magnetic fields(0,
0.464 9,0.506 2 and 0. 518 5 T)with the low power He-Ne laser of 1.5 mW(632. 8 nm) being normal
incident on the film of nematic liquid crystals TEB30A. The experiment results showed that the film of
nematic liquid crystals TEB30A can produce diffraction in the four weak magnetic fields of 0,0. 464 9,
0.506 2 and 0. 518 5. The diffraction pattern could obviously be changed with the increasing of the
magnetic strength. The number of diffraction rings increased, the width of diffraction rings became
wide, and the diffraction field expanded outward. At the magnetic strength of 0. 506 2 T, the interfer-
ence stripes appeared on the diffracting rings. While the magnetic strength increased to 0. 518 5 T,

the interference stripes was becoming parallel. Under the effect of the weak magnetic field, the diver-
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gence of the laser beam was changed drastically in the far-field. Based on the Kirchhoff - Fraunhofer
diffraction integral, the theoretical simulation results showed that, when the laser beam passed
through the film of nematic liquid crystals TEB30A in the weak magnetic field, the transverse nonlin-
ear phase would increase. With the weak magnetic strength increasing from 0 T to 0. 518 5 T, the
nonlinear phase increased from 4 7 to 20 w. The weak magnetic field caused the nonlinear phase, resul-
ting in the change of the far-field diffraction pattern. The change of the far-field diffraction pattern is
also the change of the distribution of the transmitted light energy. Therefore, the technology of the
weak magnetic field modulating the nematic liquid crystals can be applied to the areas of magnetic-op-
tical switch and magnetic-optical limiters.

Key words: low power; normal incident; the film of nematic liquid crystals TEB30A; weak magnetic

field; diffraction
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