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Analysis of cement refractive index effect on Glan-Thompson prism

LI Kaiting' , WU Fuquan®, PENG Dunyun', LI Dingding'
(1. Shandong Provincial Key Laboratory of Laser Polarization and Information, Qufu 273165, China; 2. Institute of Laser
Research, Qufu Normal University, Qufu 273165, China)

Abstract: In order to analyze effect of refractive index of cement on a Glan-Thompson prism, the field angle of the
prism and the relationship between the transmittance of the prism and refractive index of the cement at normal incidence or
oblique incidence were obtained after theoretical analysis. On this basis, for several Glan-Thompson prisms which the ratio
of length to aperture was determined, the relation curve of field angle and transmittance with the change of refractive index
of cement was drawn by means of computer simulation. It is found that with the different ratios of length to aperture, the
maximum field angle of the prism is different corresponding to different refractive index of cement. The prism has the
maximum transmittance when refractive index of the cement is equal to the main refractive index of e light wave. Due to the
mutual restraint relationship of the ratio of length to aperture, the largest field angle, the transmittance and the refractive
index, It is optimum when the ratio of length to aperture is 2.5 and the refractive index of the cement is in the range from
1.45 to 1.46. The result is helpful for optimizing the field angle and transmittance of a Glan-Thompson prism.
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Fig. 1 Field angle of a Glan-Thompson prism
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Fig.3 Light path in a Glan-Thompson prism when incident normally
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Table 1 The experimental results

L/D=3 L/D=2.5

n, 1.45 1.47 1.52 1.45 1.47 1.52
1 17.68° 29.87° 16.32°
T 0.87 0.91 0.89 0.91 0.92 0.91
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