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Tablel Wavefront variation due to manufacture, test , assembly and adjustment errors

1 2 3(RMYS 4 5(RMS  6(RMS 7 8(RMS 9(RMY
Ry 177.63 +0.05  0.0203 +0.02 0.02 0
T1 13 +0.05 0.02 +0.005 0.02 0
R, -130.47 +0.05 0.0204 +0.01 0.026 0. 006 0.01 0.034h 0.01R
ds 39.97 +0.01 0. 036 0.016
Rs  -49.426 +0.03 0.020%3 £0.005  0.022 0.004 0.01 0. 044 0. 024
T 13 +0.05 0.02 +0.005 0.02 0
R, -185.29 +0.1 0.0202 +0.02 0.02 0 0.01 0.020 0
d2 21.67 +0.01 0.022 0.002
Rs 33.491 +0.03  0.0202 £0.005 0.024 0. 004 0.01 0. 040 0.02
T3 11.7 +0.05 0.02 £0.005 0.022 0.004A
R 179.3 +0.1 0.02 +0.02 0.02 0 0.01 0.022 0.002
s 1 +0.01 0.022 0.004
R7 15.261 +0.02 0.0202 +0.003  0.02A 0.00A 0.01 0.033 0.01%
Ty 12 +0.05 0.0204 +0.005 0.023 0.002
Rg 17.161 +0.02 0.0202 +0.003  0.02A 0.002 0.01 0. 040 0.020

12 9171
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(RMS)

&1 = »/0.0062 + 0.0162 + 5 x 0,0012 + 0..0042 + 0. 0072 + 0. 0032

= 0.019\ , (2)

(RMS)
J0.0112 + 0.0242 + 0.022 + 0.0012 + 0.0152 + 0. 022
= 0.042\ , 3)

(RMS A/50,
(RMY

2% (1.5- 1) x./8 xA/50 = 0.057\ , (4)

1x10° 8,
50mm,
RV
50 x2x10°°
= 0.1
0.6328 x 10°° 0.158\ , )
RMS

Qﬁﬂ - 0.0\

(RMY

5, = 0.0422 + 0.0572 + 0.042 = 0.067\ ,

(6)
(RMS)
5 = B2+82 = .J0.019% + 0.067% = 0.07\
(7
(RMS)
0.07A +0.0A = 0.09\ , (8)
5
(RMS ) 0.2
0.0 A =
0.63281 m) |
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Null lens design for small aspherical surface with large NA

GUO Pei-ji, YU Jing-chi, SHUN Xiafei

( Institute of Modern Optical Technology, Soochow U niversity, Suzhou 215006, China)

Abgtract : Compensation null test isa very important method in testing apherical surface with high accura
¢y ,in which a Zygo high accuracy digita interferometer isused. The desgn of a null lensisthe key problem
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for compensation null test. In thispaper , the principle of compensation null test is described. In connection
with the being tested small agpherical mold surface with large NA , we developed a kind of null lens system
made up of four thin lenses. The first two thin lenses form a system with very smal NA mainly used to
produce suitable spherical aberration; the other two form alarge NA system, which together with that of
the front two elements meets the null testing need. The wavefront variation of testing system due to the
manufacture, test , assembly and adjustment errorsisanayzed in detail. We are cgpable of measuring the a
gherica surface to the accuracy of 0.0% , which is enough to satify the testing of the mold surfaces of
compact disc object lenses.

Key words: compensation null test; null lenses; small agpherica surface with large NA
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