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Design of a high-precision reference spherical lens for Fizeau interferometer

QU Yi, SU Dongqi
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract; A high-precision reference spherical lens is designed. The F number of the lens is
0. 82. The wavefront PV value is 0. 09 X and RMS value is 0. 028 A. The slope of wavefront is
11 prad. We calculate the retrace error of the reference spherical lens. The maximum of retrace
error is 0. 29 nm. A part of surface is measured with the reference spherical lens. The results
show that precision of 1 nm can be reached.
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Fig. 1 Structure of a Fizeau interferometer

for testing surface
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BT - 7 5 2% T 4041 S5 K 10 %, reference lens
BE TR BN T AT TR i BEOR gy Y MR R e DR
PR 5 2 A UG b HE B S AR i i e -
e 1 h-LaK3 —277. 320 50. 000
PR7Ee 2 —672. 370 79. 950
2 %*%}E*ﬁ;ﬁ»}%gﬁlii-l-l_ﬁ{HE 3 h-LaK3 —1363. 450 60. 000
4 —456. 300 70. 000
30. 48 em RWIE T WS E 5 L1 F $Cko. 82, 5 hlaK3 771. 200 48. 200
WM T 5 A6 Eoil. BB EULEE 1. 6245 6 —3685. 254 5.000
B SEEE T S BB M AR BIE 2, 7 hlaks 31300 19,000
3,14 4. 8 604. 700 5.000
Bih g R W B B ATV iy 7 i TR S0
10 224. 990 224. 990

0. 095 A, B 75 HAH Sy 0. 028 A, 3 5 I8 T & 25 5 KAH
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Fig. 2 Structure of the reference lens
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Fig.3 Wavefront of the reference lens
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Slope Magnitude Peak 11.02 prad
Slope Magritude RMS 2.31  prad
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Tab. 2 Retrace error of the reference lens
o PARE/ 5?%@ mIFERZE/

mm e% oAl nm
1 22.5 0.1 0. 29
2 67.5 0.3 0.12
3 112.5 0.5 0. 08
4 157.5 0.7 0. 06
5 202.5 0.9 0. 05
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Fig. 4 Slope of the wavefront
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Tab.3 Parameters of the test surface

lia=2 42/ mm H4%/mm Zernike 1 B0 /nm
1 180 200 75 100
2 180 200 79 100

(a) Z5%5

(b) Z935
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Fig. 5 Simulation of the fringe pattern with

different Zernike coefficients
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Fig. 6 Result of the reference lens wavefront Fig. 7 Results of the lens surface
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Tab. 4 Results of the lens surface
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