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1. Introduction

The third-order nonlinearity is the lowest-order optical nonlinearity that is present in all materials [1,2]. It is
responsible for many processes such as third-harmonic generation (THG), nonlinear absorption (NLA),
nonlinear refraction (NLR), self-phase modulation (SPM), cross-phase modulation (XPM) and others . In
the interaction of strong fields with matter the third-order susceptibility of media can be detrimental to
quality of interacting pulses by introducing spatio-temporal phase distortion. Cubic nonlinearity can
strongly influence the efficiency of the processes governed by the second-order nonlinearity such as THG
[3], high-intensity second harmonic generation (SHG) and optical parametric amplification (OPA) [4]. For
determination of the third-order susceptibility of crystals different nonlinear techniques were used. The
properties depending from the crystal orientation were omitted in the most of these studies or used
incorrectly [5].

2. Symmetry properties of third-order interactions in crystals

It should be noted that the effective nonlinear refraction coefficients of crystals usually depends very
strongly on the wave propagation direction and its polarization. They are proportional to the certain
combination of the elements of the cubic susceptibility tensor [1,2,6]. The number of independent
components of this tensor depends upon the symmetry of crystal and the type of nonlinear interaction. The
use of the spatial symmetric properties of the crystals shows that there are 21 nonzero coefficients of which
only 11 are independent for crystal class . The number of independent coefficients decreases to 7 for

nonlinear optical Kerr effect. In the dispersionless approach this number is equal to 5 for THG and to 4 for
optical Kerr effect.
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3. Z - scan method

One of the simplest methods for the measurement of the effective nonlinear coefficients of refraction is the
Z-scan method [2,7-9] . Sl gy
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4. Measurements of the third-order susceptibility tensor elements
of the DKDP crystal

In this paper, the effective nonlinear coefficients for SPM and XPM in different crystals are found taken
into account crystal dispersion properties and in the dispersionless approach also.

Experimental measurements of these coefficients for some nonlinear and laser crystals were
undertaken using the experimental setup shown in Fig. 4. In the experiments the diode pumped minilasers
with pulse duration about 1 ns and pulse energy ~ 2 mJ were used. For the measurement of the effective
SPM and XPM coefficients additional polarization analyzer A before the diaphragm D is placed. This
arrangement allows to find more easily the independent elements of .

Experirgental setup

wave E polarization rotation, polarizer P and analyzer A, focusing lenses L, , ;, beam splitters BS, , ,

diaphragm D and photodiodes PD, , ;.
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