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Third-Harmonic Generation (THG) Microscopy
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The nature of the third-harmonic generation (THG) process in a nematic liquid crysta is investigated for the
case of tightly focused, low intensity, laser beams. Colloidal particle induced topological defects in a liquid
crystal are visualized in three-dimensions using the dependence of the THG signal on both changes in non-linear
susceptibility and the orientation of the liquid crystal director relative to the incident laser polarization state.
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Fig. 1 Schematics of the experimental setup and the
sample configuration.
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Gouy phase shift Fig. 2. THG intensity from within the LC medium as a function of
S (a) the angle between the input polarization and the LC director
TH L and (b) the angle between the analyzer and the LC director.
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Fig. 3. THG optical sections of a polystyrene bead in a
nematic LC medium near the equatorial plane. The input
polarizationis ¢ = 0 for (a) and ¢= = /2 for (b).
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