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Abstract ooe, oeo, €00, eeo, eoe and oee types phase matching angle calculation formulas in uniaxial crystals
are provided. The formulas used for ooe, oeo and eoo types can be applied to both collinear and non—collinear
configurations. The formulas used for eeo, eoe, and oee only can be applied to collinear configuration. The
numerical methods are provided for non—-collinear configuration for eeo, eoe and oee types. The relationship of
refractive index between uniaxial crystal and biaxial crystal in principal plane is given. Using this relationship,
one can use the method for uniaxial crystal to calculate the phase matching angle in biaxial crystals through
replacing the refractive index. The phase matching angles in some common nonlinear crystals are calculated
for researchers’ reference.
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Fig.1 Phase—matching geometries. (a) Collinear configuration; (b) non—collinear configuration, near—axis style;
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Table 2 Formulas for calculation of phase-matching angles
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Table 4 Relationship of refractive index between uniaxial crystal and biaxial crystal in principal plane
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Fig.4 Dependence of phase matching angle of BBO on non—collinear angle o with phase matching process pumped by 532 nm light

(non—collinear angle « varies from 0° to 3°, corresponding to red, green, blue and cyan lines)
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Fig.5 Dependence of phase matching angle of LBO xy plane on non-collinear angle o with phase matching process pumped by 532 nm

light (non—collinear angle « varies from 0° to 3°, corresponding to red, green, blue and cyan lines)
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