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Abstract In order to compensate aberrations of lithographic objective lens, an active liquid lens is developed, and

characteristics of the aberrations varying of the active liquid lens is analyzed. The active liquid lens is constituted of

deionised water and LiF. Firstly. considering the gravity and hydrostatic pressure, the forces are evenly applied to

one to six points which are equally settled, and the deflection of lens is calculated; Secondly, deflection of the

deformable lens is fitted with Zernike polynomials, and the functional relation between the aberrations expressed by

standard Zernike polynomials and mechanical forces is established. The results show that: relation between the

standard Zernike polynomial coefficients of active liquid lens and forces acted on it is strongly linear; First three

aberrations of the active liquid lens are piston. defocus, and n-foil under multi-points forces except one point; With

number of the force points increasing. defocus and piston regulating abilities of active liquid lens are of increasing

trend, while the other kinds of aberrations regulating abilities are of downward trend.
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Table 1 Key dimensions of the active fluid lens
D d H Ah
0.2 0.14 0. 005 0. 005
2
Table 2 Physical properties of materials
Density / Young Poisson's
Materials
(Kgem™*) module /Pa ratio
LiF 2.63X10° 6.48X10" 0.225
Deionised 1.0%10° . .
water
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Fig. 4 Analysis model of the active fluid lens
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Fig. 6 Deflection of lens in effective aperture
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Fig. 7 Coefficients of standard Zernike polynomials changing with force varying

1222003-5

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 C (JCI>1X10"" m/N)
Table 3 Statistics of C (|C|>1X10"" m/N)

Item n=1 n=2 n=3
Terms C/(107°mN"1) Terms C/(10 m+N"1) Terms C/(107°m*N"1)
1 2 10. 40 1 17. 80 1 26.70
2 1 8.91 4 13.00 7 12.50
3 4 6.50 5 —6.52 5 —9.81
4 7 4. 17 11 5.46 22 3.42
5 5 —3.26 12 —2.95 17 —2.41
6 8 —2.92 22 2.43 46 1.18
7 11 2.72 37 1.12 —
8 16 1. 80 — — — —
9 12 —1.48 — — — —
10 22 1.21 — — — —
Item n=4=4 n=35 n==6
Terms C/(10 'm+N"1H) Terms C/(10 m+N"1H) Terms C/(10 'm-N"1H)
1 1 35. 60 1 44. 60 1 53.40
2 5 —13.00 5 —16. 30 5 —19. 60
3 11 10. 90 16 9.02 22 6. 85
4 37 2.23 56 1. 35 38 —1.13
5 23 —1.82 30 —1.35 — —
6 _ _ _ _ _ _
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