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Table 1 The diffractive distribution of different steps when
parallel light vertical incident ( » =200 um, f =1 mm, 4 =0. 6328 um)

Main maximum The first minimum
¥ A i A i Site(um) [Theory{um) !
44.78 | 2005 | 0.036 | 0.001 3. 875 3.86 | 81.32%
8 | 48.53 | 2355 | 0.041 0. 0016 3.88 3.86 | 95.65%
16 | 49.52 | 2453 | 0.016 |2.5x10 '| 3.885 3.86 | 99.71%
oo | 49.62 | 2462 0. 00 0 3. 885 3. 86 100%

“A”, “I” stand for amplitude and intensity respectively “n” stand for diffraction

efficiency “N” stand for the number of level
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Table 2 The diffractive distribution of various angle parauel incident
(D =200 um, A =0.6328 um, f =1 mm, N =16)

Angle Main maximum The first minimum Image

(rad) A ] A | radius (um) "

0. 00 49.52 | 2452.6 0.016 |[2.56Xx10°* 3.89 99.71%
0.02 49.46 | 2446.3 0. 60 0. 36 3.90 99. 66 %
0. 04 49.29 | 2429.5 0. 65 0. 42 3.90 99. 46 %
0. 06 48.96 | 2397.1 1.75 3. 06 3.90 99.11%
0. 08 48.40 | 2342.6 3.12 9.73 3.90 98. 83%
0.10 47.52 | 2258.2 4. 49 20.2 3.90 98. 66 %

The diffraction efficiency is for reference only. The symbols see table 1.
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Table 3 The diffractive distribution of various object distance incident

object is on the axis ( D =200 um, A =0. 6328 um, f =1 mm, N =16)

Main maximum The first minimum
0 N - —- n
A I A I Site(um) [Theory(um)
500 16 49. 42 | 2442.3 0. 26 0. 07 3.9 3.9 99.71%
500 8 48.43 | 2345.5 0.24 0. 06 3.9 3.9 95.65%
50 8 47.56 | 2261. 9 0. 20 0. 04 3. 935 3.937 95.59%

“0” stand for object distance, else symbol see table 1.
Table 4 The diffractive distribution of various diameter of parallel light vetical incident
(A=0.6328 ym, f =1 mm, N =8)

main maximum The first minimum
D (um) = 7
A I A i Site (um) eory (um)
200 48.5 | 2355.2 0. 041 0. 002 3. 88 3. 86 95.65%
300 108. 2 11707 0. 033 0. 001 2. 60 2.57 94.84%
400 190. 4 36252 0. 038 0. 001 1. 96 1.93 94. 14%

the symbol see table |
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Table 5 The comparation of two kind of binary len’ s diffractive distribution
(D =200 pm, f=1mm, A =0.6328 um)

0 Main maximum The first minimum
N S — n
(mm) A I A i Radius (um)
B 48.53 | 2355.2 0.04 0.0016 ' I;'BB 95.65%
~ ’ D 48.50 | 2352.3 0. 66 0. 43 3.90 95.53%
B 49.52 | 2452.6 0. 016“ 2.6X1071 3. 88 99.71%
- 10 D 49.28 | 2428.5 0.19 0. 04 3.90 99.57%
B 47.56 | 2262. 0 0. 20 0. 04 4.00 95.59%
°0 ’ D 46.72 | 2182. 8 4. 55 20.7 4.00 91.70%

“8” stand for various deviced structure “B” stand for phase balance deviced binary len, “D”

stand for Dammann zone plate, else suymbol table2
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Table 6 The comparation of two kinds of binary len' s diffractive distribution when D/f is increased
(f=1mm, A=0.6328 um, N =8, 0=o00, verticle incident)

Diameter i Main maximum The first minimum
(um) ° A I A I Radius (um) !
B 108.17 | 11701 0.033 0. 001 2.60 94. 80
300 D 106.31 | 11302 | 6.667 44. 45 2.60 92. 96 %
B 190. 43 | 36264 0. 038 0. 001 1. 96 94. 14%
100 D 160.22 | 25670 | have not have not 77.80%

The Dammann len’ s first minimum amplitude value is inundated by noise, other

symbols see table 2,5.
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Abstract An optimized Binary Optical Microlens(BOML) is designed using phase balance
design method, this is an improvement on the design of Dammann’ s step zone plate. The
accumulating integral method is used to analyse the BOML' s diffractive result, and
compared with Dammann’ s zone plate. The calculated results demonstrate that the
efficiency and image quality of this BOML are better than Dammann’ s. The advantage
of this method is that it can design the BOML with large D/F and arbitrary object and
image distance.

Key words binary optics, zone plate.





