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Abstract: An experimental platform capable of continuously controlling the polarization angle of the lw
and 2w lights was constructed, and a series of all—optical poling of the silicon germanium glass sample
was realized. The poling effectiveness and poled direction, which were determined by the magnitude and
direction of internal electric field, correlations of which with the poling polarization state and intensity
were studied. Basically the experimental results were consistent with the classic model and its derivation,
but quantitative inconsistencies were found as well, including local tendency, angle size, etc, which
further proved the complexity of the all —optical poling process. It was experimentally found that the
effectiveness of the poling process was the best when lw and 2w lights were polarized parallel, and the
poling process was also very sensitive to the poling intensity.
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Fig.1 Light path for poling process with polarization state control
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Tab.1 Polarization angle of the poling beam

for each poled point on sample A

Position Al A2 A3 A4 A5 A6 A7 A8

0 /() =90.0 —67.5 —45.0 -22.5 0 225 45.0 67.5
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Tab.2 Energy of the poling beam for each

poled point on sample B

Position Bl B2 B3 B4 B5

lw 3.0 3.5 4.0 4.5 5.0
Energy/mJ
2w 3.0 3.5 4.0 4.5 5.0
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Fig.2 Light path for frequency—doubling process with polarizaiton state controlling
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