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Fig 2 Phasemodulation function of 4-step Fresnel lensw ith alignment errors
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Table 1 The partsof thealignment errorsand correspondingD. E
D. E D. E D. E D. E
a a a a: a a a a
1 2 (%) 1 2 (%) 1 2 (%) 1 2 (%)
-Q02 -Q02 9114 Q 02 Q 02 91 4 Q02 Q02 90 7 Q 02 - Q 02 90 3
-Q004 -0Q02 878 Q 04 Q 02 87 8 Q04 Q02 87 1 Q 04 - Q02 86 8
-Q06 -0Q02 8414 Q 06 Q 02 84 4 Q06 Q02 835 Q 06 - Q 02 83 3
-Q1 -Q02 775 a1 Q 02 77 5 Q08 Q02 80 Q 08 - Q02 79 9
-Q1 -0Q06 776 01 Q 06 776 - Q1 Q02 765 Q1 - Q02 76 3
1 4 Table 3 Two casesof the relation between D. E
1) a1 ) and alignment errors
a2=-002 a - Q02 -01 D. E down to
ai az as
13 9% (%) (%)
Q 05 0 Q 05 88 7
2) a1 az ’
Q 05 Q1 Q05 833 54
ar=- 002a 0 Q05 Q05 954
=- Q02 , 91 4%;a1= Q 02, a:= a1 Q05 Q05 77 18 4
Q02 |, 91 4% Q 05 0 - Q05 88 7
3) a1 , a2 a1 , a2 Q05 -Q1 - Q05 83 3 54
,|a2| ' |a1| 0 -Q05 -Q05 9514
Q1 -005 - Q05 77 18 4
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Table 2 Relation between D. E and a1 az as

D. E down to

ai az (%) (%)
- Q05 Q05 0 865
- 005 Q05 -01 857 Q8
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-005 Q1 - 005834 54
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Fig 5 Relation between D. E and alignment errorsai < 0
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Effect of alignment error on Fremel lens
L IHong-jun, LU Zhenwu,L WO Jiang-hong, W EN G Zhi-cheng

(TheState K ey L aboratory o Applied Optics, Changchun Institute o Op tics,
FineM echanics and Physics, ChineseA cadeny o Sciences, Changchun 130021, China)

Abstract: Based on the theory of scalar diffraction and on the Fourier optics, a formula of the
diffractive efficiency w ith alignment error for the 4 step Fresnel lensisobtained Taking 4-step and 8-
step and 16-step Fresnel lens for exanple, the effect of alignment error on diffractive efficiency is
analyzed systematically and simulated by computer. The results of computer smulation can provide
theoretical basis for the fabrication of 16-step Fresnel lens
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