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Influence of nonideal 1/4 wave plate on pump light polarization
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Abstract: In order to study the influence of the angle error of adjusting frame and mismatching of the wave-
length of the light source with the wave plate on linearly polarized light after passing through 1/4 plate, the
Jones matrices of 1/4 wave plate is obtained in this paper by using coordinate transformation method, and the
representation of each polarization state is derived from the Jones matrix. Then the theoretical model of the in-
fluence on the polarization are deduced when wave plate and light source do not match with each other. When
the angle error of the adjusting frame is considered, the Taylor expansion about the Jones matrices of the polar-
ization state of incident light and wave plate are derived as the angle error and get the simulation curve mate-
hing with experimental result. Simulation results indicate that in the case of not considering the adjustment er-

ror, the ovality of the emergent laser is 0. 974 6 when using the 808 nm 1/4 wave plate on linearly polarized
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light with the 795 nm wavelength; and in the case of considering the adjustment error, the ovality is 0. 96 cor-

responding to the highest point under ideal condition as well as the highest point of the ovality offsets 1. 72°.

The simulation and experimental results provide the basis for further analysis of the influence of the pump light

with different ovality on atomic parameters.
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