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ZEMAX auxiliary analysis for effect of rhombic prism surface
shape error on parallelism of emergent beam
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2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)
Abstract; A calculation method to calculate the surface shape error of rhombic prism according to
parallelism demand of emergent beam is introduced. The relation of the surface shape error to f-
number and relevant spherical radius was achieved according to the reducing analysis model
ignoring the local f-number. Two kinds of rhombic prism model are established by ZEMAX.
According to the simulation results from ZEMAX, the correctness and limitation of the former
methods are proved and analyzed. The results are used to analyze the effect of the surface shape
error of the rhombic prism on parallelism of the emergent beam. The assignation plan of the
surface shape error for each working surface is presented. A conclusion that the effects of
surface shape errors of the refractive and reflective surfaces on the deviation angle of the
emergent beam are different with the increase of the incident beam diameter is achieved.
Key words: surface shape error of rhombic prism; ZEMAX auxiliary analysis; parallelism of

emergent beam
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Fig. 1 Relation of angle o and spherical radius

corresponding to surface shape error
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Fig. 2 Schematic diagram of rhombic prism
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Fig. 4 Model I of rhombic prism
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Fig.5 Model T of rhombic prism
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Table 1 Simulation results of rhombic prism model I proved by ZEMAX

KEFS EROEEHROR)/mm AFHOEORE/mm AR MOEEE WA ¥E/mm

TEEC AR GAL 0/ (D

1 117.75(37) 36. 99
2 52.326(52. 326D 36. 99
3 52.326(52. 326) 36. 99
4 117.75(37) 36. 99

1. 55 3.953 27e005 4.999 6
0. 374 3. 276 76e006 4.999 0
0.374 3. 276 76e006 4.999 0
1. 55 3. 953 27e005 4.999 6

F2 HABREER 1 ZEMAX BiEZ£R
Table 2 Simulation results of rhombic prism model T proved by ZEMAX

FIFRI T B 4EAER T BiF.0=5",R=D/(2a) (D HH/Z D) ,A=555 nm

KEFS EHFEOBRERORE)/mm AHFEAR/mm OFFWAMEER MWHEE/mm EEXOEHBZLE O

1 117.75(117.75) 36. 99
2 52.326(52. 326) 36. 99
3 52.326(52. 326D 36. 99
4 117.75(117.75) 36. 99

4.94 1. 258 1e006 1. 872
0.374 3. 276 76e006 5. 004
0.374 3. 276 76e006 5. 004
4. 94 1. 258 1e006 5. 004
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Fig. 6 Oblique space prism
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Table 3 Simulation results of process to select suitable values

WEHS P EOLEE/N, P AR/ mm A EE/N,

B X AR /mm SER ORI ZAE 6/ ()

1 1 6. 245 52e006 0.5 2.466 7e006 3.924

2 1.5 6.245 52e006 0.5 2.466 7e006 4.608

3 2 3.122 76e006 0.5 2.466 7e006 5.292

4 1.8 3.469 74e006 0.5 2.466 7e006 5. 04

5 1.7 3.673 846e006 0.5 2.466 7e006 4.896

F4 BPMA—UAXRAELBHESER
Table 4 Simulation results at each aperture of normalized beam
et Prit a8 o 51 e L w3 A/ (D BT ER 4 51 R e L m AT M B/ (D oy
okrg o DO wmE gatwe o SVER L pame msms /o)

0.1 2. 484 1.224 1. 26 0.252 0.144 0.144 2.736
0.2 2. 484 1.224 1. 26 0. 504 0. 252 0. 252 2.988
0.3 2. 484 1.224 1. 26 0. 756 0. 396 0. 396 3.24
0.4 2. 484 1.224 1. 26 1. 008 0.504 0.504 3.492
0.5 2. 484 1.224 1. 26 1.26 0. 648 0. 648 3. 744
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gk A
H— 1t A ER S BRI LR 3T A B/ (D [ #5351 Lt 47 A BE/ (D [y
KRG ) fowmpery TR gaEe o BB mMmr mEES /O
0.6 2.484 1.224 1. 26 1.512 0. 756 0. 756 3.996
0.7 2.484 1.224 1. 26 1. 764 0.9 0.9 4.0284
0.8 2.484 1.224 1. 26 2.016 1.008 1.008 4.536
0.9 2. 484 1. 224 1.26 2.268 1.152 1.152 4.788
1 2. 484 1. 224 1. 26 2. 556 1.26 1.26 5. 04
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