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Fig. 2. Normalized intensity contour and phase distribution of frequency doubling beam in no walk-off effect
and weak walk-off effect: (a) I, 8 =0; (b) In, 8 =m/180; (c) 8, 8 =10; (d) 9, B = 1/180.
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Frequency doubling effect of off-axial vortex beam
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Abstract

By using the truncated equations of the coupled wave, the expressions of the normalized electric field and the
normalized intensity of the frequency doubling beam are derived in the cases with and without walk-off effect, caused by
the off-axial vortex beam propagating through the negative uniaxial crystal. The influences of the off-axial magnitude,
the weak walk-off angle and the crystal length on the output frequency doubling beam are mainly investigated. It is
shown that while the walk-off angle is neglected, the two dark cores of the frequency doubling beam coincide with the
point (0, 0); but while the weak walk-off angle is taken into account, the dark cores move along the direction where the
walk-off effect is generated, and the two coincident dark cores separate in the direction perpendicular to the direction
where the walk-off effect is generated on the cross-section. Especially, the distance the dark cores move is related to
the off-axial magnitude, the weak walk-off angle and the crystal length. But the separation distance of the two dark
cores is only related to the weak walk-off angle and the crystal length. The exact details show that when the off-axial
magnitude increases, the distance the dark cores move along the direction where the off-axial magnitude is generated
increases at the same time, but the separation distance has no connection with he off-axial magnitude. When the weak
walk-off angle and the crystal length increase, the distance the dark cores move and the separation distance of the two
dark cores increase. In addition, it can be found by comparison that when the crystal length reduces, the distance the
dark cores move will decrease. And also the separation distance of the two dark cores will reduce, which is induced by
the walk-off effect and the off-axial magnitude. Therefore, by reducing the crystal length, the output frequency doubling

beam can be modified to a certain degree.

Keywords: off-axial vortex beam, weak walk-off effect, frequency doubling, off-axial magnitude
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