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Fig.1 Approaching to the optical pupil
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Table 1 The error analyzing for wave aberration

2 13 1 I 3 -1 5
) -3 ‘ 15 - 2r. L -
field of vision 3 X é_;ﬁ, ¥ El —8] gfifrw‘ 8| 2K B ‘_1,:5‘ 3]
0° 0.196X 10-5 0.285% 10-8 0.968 % 10-8 0. 0000608
10.4° 0.453x 10? 0.158 x10-8 0.583x10-8 0.0000337
14.7° 0.128x10-*¢ 0.992x10-¢ 0.446 x 10-8 0.0000212
Talile 2 The error analyzing for pupil shape
- 1§~ 8% n+ St
field of vision —S—js,é‘-—! '5“—;& eytey
10.4° 0.0000122 0.000182 0.0C01942
14.7° 0.000296 0.0C0796 0.001092

EIEFETHMASHBHRER. HRFMETNR 12x12, 16X16, 20X 20, 24 % 24, Fj
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Table 3 The convergence analyzing for Gauss integrating
direction of vision field [MTFi3—MTFyl |MTF15 —~MTFy| [MTF,5—MTFx|
0° =<0.0u06 =0.0001 [
10.4° meridian <0.0001 <0.0001 0
10.4° sagitta of arc <0.0008 <0.0003 <0,0001
14.7' meridian 0 0 0
14.7° sagitta of arc <0.0017 =<0.0004 <C0.0001
Table 4 The calculation results and comparision of the MTF at 0, 10.4°
and 14,7° field for the five—element lens
10.4° field of vision
frequency 0° field of vision
meridian sagitta
1/mm
MTFy |MTFp—TA[ MTFy |MTFyu—TA| MTF, |[MTFy—TA
10 0.8919 0.0019 0.8883 0,0083 0,7515 0.0115
20 0.7281 0.0181 0.7219 —0.0081 0.3224 ~—0,0276
30 0.5526 0.0326 0.5675 —0.0035 0.0429 —0.0171
40 0.3989 0.0189 0.4525 0.0035 0.0024 0.0024
50 0.3873 0,0073 0.3728 0.0028 0.0607 0.0007
60 0.2201 0.0061 ¢.3163 —0.0037 0.1146 0.0046
70 0.1905 —0.0095 0.2727 0.0027 0.1307 0.0007
80 0.1894 —~0.0106 0.2352 —0.0048 0.1241 —0.0059
90 0.2055 0.0055 0.1986 —0.0014 0.1112 0.0013
100 0.2262 0.0062 0.1605 0.0005 0.1000 0
14.7° field of vision
frequency
meridian sagitta of arc
1/m
MTFoy MTFy,—~TA MTFy MTFy4-TA
10 0.9042 0.0242 0.7462 0.0062
20 *0.7930 0.0330 0.5756 0.0056
30 0.6918 0.0418 0.4309 0.0109
40 0.6065 0.0365 0.3010 0.0010
50 0,5345 0.0345 0.1968 0,0068
60 0.4712 0.0412 0.1248 —0.0052
70 0.4132 0.0332 0.0837 0.0037
80 0.3580 0.0280 0.0656 0.0056
90 0.3044 0.0244 0.0001 0.0001
100 0.2526 0.0226 0.0593 - 0.0007
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Abstract

The error estimation formnla for numerical caleulation of wave opiies MTF has
been derived with maihematical statisiics method. It is snitable for error estimation
of MTF values obtained from different numerical computational methods, which are
used for the self-correlation integrating. Based on the fundamental property of wave
optics, & new numerical computaitional method for MTF was developed. This method
not only has higher numerical aconracy but also can reduce the computational amo-
unt in great deal

Key words: optical fransfer funotion; modulation iransfer funetion; numerical
calculation; error estimation.





