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Abstract

We present an effective method to calculate the phase matching parameters based on angle pro-
jection in biaxial crystal. By exploiting the angle definition introduced by Japanese mathematician
Kodaira Kunihiko, we deduce the angular relations in geometry and obtain the expressions of re-
fractive indices depending on angular orientation of wave vector and optical axis angle. It can be
directly applied in phase matching conditions. Taking biaxial crystal BIBO as an example, we cal-
culate the relations of phase matching angles and effective nonlinear coefficient in Spontaneous
Parametric Down-Conversion process (SPDC) for the type I and type II. We further compare the
SPDC with double frequency process, and discuss the physical meaning of angular gradient of re-
fractive index. This approach is convenient to calculate phase matching parameters without solv-
ing the quadratic Fresnel equations.
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Figure 1. The schematic showing the coordinate transformation of the dielectric axis ( xyz ), the
crystal principal axis (abc), and the lab frame ( x"y"z")
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Figure 2. The angle relations in monolithic crystal for Q=0
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Figure 3. The angle relations and axial projection in triclinic crystal
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Figure 4. The angles’ relations of phase matching during SPDC process in BIBO crystal, (a) the
type | at fundamental wavelength 2 =400nm ; (b) the type Il at fundamental wavelength

A =800 nm
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Figure 5. The variation relation of d., along with azimuthal angle ¢ in BIBO crystal, (a) the

type | at fundamental wavelength 2 =400nm ; (b) the type Il at fundamental wavelength
A =800nm
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Figure 6. The optimal phasing matching of collinear parameter process in orthorhombic crystal
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