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The design of Glan-Taylor polarizing prism

Gao Honggang, Pei Qingkui

(State Key Laboratory of Applied Optics)

Abstract: The Glan type iceland spar prism is a widely used as the polarizers.
Based on the semifield angle and cut angle of prism, this paper introduces a set of prin-
ciple parameters and a design method for Glan-Taylor prism. With the help of the
method, the structure of Glan-Taylor prism can be optimized in any wavelength.
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Table 1 The optimized parameters at several wavelengths for Glan-Taylor prism
A(pm) AS(deg. ) Sa(deg. ) d{pm)/T. imix(deg. )
0. 2140 50.12~57.19 53.96 31.2/(86%) 5.95
0. 3550 48. 30~53. 85 51. 25 33.2/¢90%) 4. 42
0. 4658 47.93~53. 24 50. 74 34.1/(88%) 4.18
0. 4965 47.86~53.13 50. 65 38.3/(87%) 4. 14
0. 5893 47.71~52.91 50. 46 30.5/(87%) 4.06
0.6328 47.67~52. 84 50. 40 45.0/(89%) 4. 04
1. 3150 47.44~52.37 50. 04 42.1/(81%) 3.83
4; wavelength. AS: the permitted range of cutting angle. S.: the optimized cutting angle. d: the thickness
of air film. imua: the maximum of semifield angle. T.: transmittance of e ray.
Table 2 The results of measurement and computation for semifield angle at some wavelengths
A(pm) 0. 6328 0. 5145 0. 4965 0. 4880 0. 4658
prism 1% 2% | 2% 1* 2% 1# 2% 1* 2%
i 5.42° 5.22° 5.17° 5.15° 5.07°
¢ i| 2. 49° 2. 90° 2.98° 3.03° 3.10°
i’ 5.30° 5. 80° 5.33° 5.20° 5.27° 5.10° 5.23° 5.02° 5.03° 4.91°
M i 2. 50° 2.70° 2.82° 3.03° 2.95° 3.13° 3. 00° 3.23° 3.37° 3.37°

A; wavelength. i’ ; semifield angle decided by e ray. i, semifiedld angle decided by o ray.

C; computing results. M, measuring results.
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