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Fig. | Block diagram illustrating one of the possible iteration schemes for

retrieving 6(z' ,y' ), from i(z,y) and i (z,4)
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Fig. 2 Computer simulation of the proposed method. (a), (b) and (c) arc the three “detected” star
images obtained with a clear aperture and an x-and a y-filter respectively; (e), (1) and (g) are the
reconstructions of (a), (b) and (¢) respectively; (d) is the simulated wavefront distortion imposed at the

pupil plane while obtaining (a), (b) and (c¢); (h) is the reconstructed wavefront
AFE 2 B 20O FME 2 FTUE S ERERH A B ABRED M 5T T HE RS
A AR (4 B AR B A AT A 22 T L. (B 2(d) A AR I R e MR T A 3 0 A 9 = e ST AR AL 1A 2
Ch) Syt ik 3 A2 575 30 g B AR 2 43 4. 1T ST 0L 20 BT 2. T8 2 (o Bp /s ) S B 1l 5 ) 2
() B R (g BEADL I THT 2 22 A 2 AR B 10 * R 30 0. SXRE R 3 (9 13 22 BD i 2 7E DL 7 K5 2 )
b e AT L ZZRE Y-

TEITSELBEID 2 o, & B AR DL 64X 64 B R 7R SERENI LA 32 X 32 By R FR. #1142
K VUG JUAS R 24 o o 8 SR ) 50 o e £ 5000 4R o LA PR 48 19 89 20 B

P 0 KA R G 22 0 A AT T 28 A it LRI, A RS AR B 3 R T —

\

= r') m 0.3¢(

4

H'r) --:).m |

rina = 0001

Fig. 3 The simulated wavefront distortions (upper) and their reconstruction (below)
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Fig. 4 The wxperimental arrangement. P— pinhole spatial filter, S—sample, A—aperture, Af-
expodisation filter
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Fig. 5 The detected star tmages and their reconstructions. (a), (b) and (¢) are the three detected focal-plane

star images with a clear aperture, an z-filler , and a y-filler at the pupil plane, respectively. (a' ), (V' ), and

(¢’ ) are their corresponding reconstructions reconstructed through the ieration method
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(b) (d)
Fig. 6 Comparison of the quantitive wavefront analysis from star images and
interferometry. (a ). The contours of the wavefront distortion obtained through
exponential-apodization wavefront sensing. (b) — The 3-D form of (a). (c¢) — The
tilted fringes of the interferogram of the sample used for obtaining the speckles shown in
Fig. (5). (d) — The tilted contours of the wavefront distribution reconstructed from
fringe anslysis. (e) — The same as (d) except that the general tilt of the wavefront has
been removed. (f) — The 3-D form of (e)
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Quantitative wavefront analysis for star testing
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Abstract
A quantitative wavefront analysis method for star testing is proposed. Both computer
simulation and laboratory experiment results of the proposed method are presented.
Key words star testing, fourier transformation, exponentiol filter.





