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Measurement of Linearly Polarized Light Rotation Caused by
Spherical Alkali Vapor Cell Based on Difference Detection
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Abstract Rotation of the linearly polarized light caused by spherical alkali vapor cell is studied theoretically and
to the polarization orientation. While the other positions will produce a certain rotation, and the rotation angle varies

theoretical rotation is up to 0.08° when a position is off center of 0.7 mm. Therefore, the effect of polarization
spherical alkali vapor cell
OCIS codes

measured experimentally. The results show that the vapor cell has no effect on the polarization state of linearly
rotation should be considered, when using the spherical alkali vapor cell as a central element of the instrument.

polarized light when the light beams pass through the cell center, and the incident plane is parallel or perpendicular
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with the positions. For the ideal vapor cell with the external diameter of 12 mm and thickness of 0.9 mm, the
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measurement; polarization detection; polarization rotation; difference detection; optical simulation;
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Table 1 Data of difference detection

Differential voltage /mV

Position /mm

5.11 /mm 5.61 /mm 6.11 /mm 6.61 /mm 7.11 /mm
5.36 —21.0 —16.0 —9.0 5.0 6.2
5.86 —15.0 —9.3 —2.2 5.6 1.4
6.36 6.2 1.9 —0.2 —8.0 —13.0
6.86 43.0 4.0 —5.0 —10.0 —17.0
7.36 58.0 14.0 —6.0 —13.0 —20.0
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Table 2 Measured rotation angle of linearly polarized light for different positions

Measured value of linearly polarized angle /(%)

Position /mm

5.11 /mm 5.61 /mm 6.11 /mm 6.61 /mm 7.11 /mm
5.36 —0.42 —0.32 —0.17 0.09 0.12
5.86 —0.30 —0.19 —0.04 0.07 0.11
6.36 0.12 0.03 —0.003 —0.16 —0.26
6.86 0.86 0.79 —0.09 —0.20 —0.34
7.36 1.15 0.28 0.12 —0.26 —0.39
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Table 3 Theoretical rotation angle of linearly polarized light for different positions

Theoretical value of linearly polarized angle /(°)

Position /mm

5.11 /mm 5.61 /mm 6.11 /mm 6.61 /mm 7.11 /mm
5.36 —0.306 —0.156 0 0.156 0.306
5.86 —0.156 —0.079 0 0.079 0.156
6.36 0 0 0 0 0
6.86 0.156 0.079 0 —0.079 —0.156
7.36 0.306 0.156 0 —0.156 —0.306
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(a) Theoretical results; (b) experimental results
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