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Small-aberration retrieval based on spot images
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Abstract; A small-aberration retrieval method based on spot images was introduced and an analytic
formula to computer the point spread function for a small aberration optical system was derived ac-
cording to the scalar diffraction theory and Bessel series. With this formula, the objective function and
its gradient were given for the small —aberration retrieval method. Then, the optimized method was
used to solve this problem. The effectiveness of this method was demonstrated by using the numerical
simulation under ideal and noisy conditions,respectively, and the influence of the size of spot object on
the retrieval results was also analyzed. This method uses aberration’s Zernike coefficients as optimiza-
tion variants and computes the objective function and its gradient with analytic expressions to avoid
Fourier transform or numerical integral needed in common aberration retrieval methods. Therefore, it
improves the speed of aberration retrieval greatly.
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Fig. 1 Simulated spot images on different image planes
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Tab.1 Aberration retrieval results under noise-free condition
- B PEEERE ZEEALZRE HREER
(mA) (md) (md) (md)
(2,2) 32.98 32.98 32.98 32.98
(1,3) 37.88 37. 88 37. 88 37. 88
(0,4) 40.08 40. 11 40. 08 40. 08
(3,3) 50.41 50. 41 50.41 50.41
(2,4) 34.11 34.12 34.11 34.11
(1,5) 51.66 51.67 51. 66 51. 66
(0,6) 33.22 33.25 33.23 33.22
(4,4) 49.63 49. 60 49.63 49.63
RMSE - 0. 05 0.01 0. 00
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