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Summary

Patterns of evanescent photovoltaic field induced by illumination on a surface of lithium niobate
(LN) have been calculated and compared with the experimental patterns of nano- and micropar-
ticles trapped by dielectrophoretic forces. A tool for this calculation has been developed.

Discussion

Photovoltaic tweezers are a promising tool to arrange and move patrticles on surfaces. The spatial dis-
tribution of electric field on photovoltaic materials as Fe:LiNbOj; is a well known issue when illumination
follows some analytical patterns, as low modulation sinusoidal pattern obtained by the interference of
planar waves [1,2]. For a general illumination pattern, a numerical tool is needed to evaluate the elec-
tric field distribution that gives rise to the particle trapping pattern via electrophoretic or dielectrophoret-
ic forces.

The calculation of the electric field pattern is based on the standard single centre model for charge-
transport in LN [1,2]. The calculation consists in a time resolution of Kukhtarev equations for charge
distribution, in an illuminated surface, by a finite differences algorithm. As a representative example,
we show in figure 1 the results for a crystal illumination with an Airy disc distribution: (a,b) show the
light intensity pattern (saturated on the center to see the low intensity oscillations) and the calculated
electric field distribution, (c) shows the experimental trapping of micrometric chalk powder on a LN sur-
face. c-axis is contained in the surface. Despite the actual light intensity profile is not well known for
the experiment and the different scales, there is a good concordance: in the stable charge distribution,
a set of ring sectors of electric field appears in between the light rings. These sectors have a crescent
shape, with the maximum along the crystal c-axis. The trapped particle distribution in experiment fol-
lows the same pattern.
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Fig. 1. Results for an Airy disc illumination of the LiNbOj3; surface: (a) light intensity pattern, (b) calculated electric
field, (c) particle pattern obtained using CaCOj particles after illumination through a pin hole.
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Calculus

Adiabatic Approximation
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A tool for these calculations has been developed. where
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Kukhtarev equations
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Finite differences

© Unconditionally stable with ay = 0.5

Convergence and control
Extension

© Current divergence: max(V-J; ;) — 0
© Hundred im above the crystal
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Internal electric field:
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