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Abstract:

The stability of Saturn-ring and dipole defects in nematic liquid crystals is studied. Two structures are possible around
microspheres suspended in nematic liquid crystals: a Saturn- ring and a dipole, which are investigated by calculating
their Frank free energy. As a result, if k24<k(l-(1/2)ln(R1/rC)), the Saturn-ring is the preferred configuration which does
not depend on the particle size, where R, is the length of liquid crystal molecule, k and k,, are the elastic constants,
and r_ is the radius of the disclination line core. If k24>k(1-(1/2)ln(R1/rC)), for small particles the Saturn-ring defect is
more stable, and contrarily for large particles the dipole defect is more stable. The results demonstrate that a
transition from the Saturn-ring defect to the dipole defect is induced either by increasing the particle size, the saddle-
splay elastic constant k, , or by decreasing k.
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