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Abstract: During the research and development process of the scientific research project, it was found that
the beam deviation angle formula of a Rochon prism in classical optical literatures (for negative crystals) was
incorrect. Therefore, an accurate expression for the beam deviation angle of a Rochon prism was derived
(distributed for negative and positive crystals), and the problem of design in the optical systems containing a
Rochon prism in the scientific research projects was solved. In response to the problem of small angles

between the two output beams of light in general a Rochon prism products, the expressions for the deviation
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angles of a Rochon prism composed of negative and positive crystals, respectively, were analyzed and de-
rived. In addition, the deviation angles of a Rochon prism composed of different crystal materials were ana-
lyzed and the expression was derived. By calculating and comparing with actual data, it is known that the
beam deviation angle of a Rochon prism made of different crystal materials is significantly higher than that of
a Rochon prism made of the same crystal material. For applications in the ultraviolet band, a specific design
example of a large beam deviation angle for a Rochon prism composed of heterogeneous crystal materials is
provided. This type of a Rochon prism is composed of heterogeneous crystal materials, and according to the
appropriate crystal arrangement order, a relatively large beam deviation angle can be obtained under the lim-

itation of reasonable crystal thickness, which is obviously beneficial for the structural design of the polariza-

tion instruments and equipments.

Key words: Rochon prism; quartz; MgF, crystal; o ray; e ray
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Fig. 1 Principle of Rochon prism composed of negative

uniaxial crystal
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Fig. 8 Optical path of the Rochon prism made of two types of positive crystal: (a) magnesium fluoride and quartz; (b) quartz

and magnesium fluoride
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Tab.1 Comparison of beam deviation angles of several
kinds of a Rochon prisms (RP)

chhon Pr1§m RP made of RPmade RP made
prisms  cutting  Quartz and of MgF, of Quartz MgF, and
(RP)  angle/(°) MgF, g Quartz

30.78 9.9474 1.2914 1.2974 1.0550

RP made of

32 4.1185 1.2324 1.2380 1.0213
Beam
deviation 37 1.7548 1.0257 1.0298 0.8925
angle/(°)
42 1.1850 0.8605 0.8637 0.7767
47 0.8897 0.7237 0.7262 0.6717
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Fig. 10 A Rochon prism made of Quartz and magnesium

fluoride crystals
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