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Table 1 The two different arrangements of the Zernike polynomial (T he upper line corre-
gonds to the declined arranganent, the low er line corregponds to the vertical ar-

rangement)
n 0 1 2 3 4 5 6 7 8 9 10 11 12 13
0 0 3 8 15 24 35 48
0 3 10 21 36 35 78
1 1,2 6,7 13, 14 22,23 33,34 46, 47 61, 62
1,2 6,7 15, 16 28, 29 45, 46 66, 67 91, 92
> 4,5 11, 12 20, 21 31, 32 44, 45 59, 60
4,5 11,12 22,23 37,38 56, 57 79, 80
3 9,10 18, 19 29, 30 42,43 57,58 74,75
8,9 17,18 30,31 47,48 68, 69 93,94
4 16, 17 27,28 40, 41 55, 56 72,73
13,14 24,25 39, 40 58, 59 81,82
5 25, 26 38, 39 53,54 70, 71
19, 20 32, 33 49, 50 70,71 95, 96
6 36, 37 51, 52 68, 69
26,27 41,42 60, 61 83,84
7 49, 50 66, 67
34, 35 51,52 72,73 97, 98
8 64, 65
43,44 62, 63 85, 86
9 53,54 74,75 99, 100
10 64, 65 87,88
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Numer ical Smulation of An AdaptiveOptics Systan byM eans
of M odal W avefront Recon struction

Y an Haixing Chen She Zhang D eliang L i Shushan
(Institute o M echanics, The ChineseA cadeny o Sciences, B eijing 100080)
(Received 16 D ecan ber 1996)

Abstract A theoretical model of numerical smulation of an adaptive optics
(AO) system by modal w avefront reconstruction (i e by meansof the Zernike
polynom ials expansion) ispresented and the correponding computer program is
compiled TheAO computer program is combinedw ith our smulation computa-
tional progran of atmosheric propagation of laser bean to carry out a lot of
smulation computations It isfound for the first time that there is an optmum
tetm number of Zernike polynomials expansion W hen the term number of
Zernike polynomials expansion is higher than a certain value, results become
worse very quickly. Zernike Polynom ials expansionsof vertical arrangement and
declined arrangement can give quite smilar results 15 term sof Zernike polyno-
m ials expansion w hich is thought usable in thew avefront reconstruction in liter-
ature, in fact can not give a correct result Theoptimum temm number gets low -
er as transversew ind eed is larger and the results of AO phase compensation
by means of themodal wavefront reconstruction w ith optmum tem number are
slightly better than those by means of the direct wavefront gradient control
m ethod
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pansion



