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Research of Zern ike modal wavefront reconstruction
of 19-element Harimann-Shack wavefrentsensor

YANG Hua-feng, JANG Zong-fu
(' Institute of Science, National University of Defense Technelogy; Changsha 410073, China)

Abstract: The reason, the condition and the degree of modal coupling and* aliasing in wavefront reconstruction are pointed
by simulating the measure and Zemike modal wavefront reconstructionycourse of 19-element Harmann-Shack wavefront sensor
Considering the maximum distinguished modal and stability of.calculation, the principle of selecting optimal value of Zemike
reconstruction is found The analysis of the accuracy of recopstruction shows that modal coupling is main error for 19-element
Hartmann-Shack sensor’s wavefront reconstruction Theytondition and the accuracy of the wavefront measured with 19-element

Harmann-Shack wavefront sensor is received

Key words: adaptive optics, Hartnann-Shack-sensor, wavefront reconstruction; Zerike modal; modal coup ling; modal alias-

ing
L] L1

Hamann-Shack (H-S) % Hi&IEER 45 & = WU k%
AR FNEICT G AL P R A I e e i) 0 25 [ 43+
S (A s T 4 2 T R (S A 0 B B AT 11 20 285 0
M RMMOE R G2 RGN B SE B IR
Mt AR R DS RS AT A5 O R, H-S1%
A FIE N OG2E R4 A TR e R 5
MR ZERG I ARS8 7 32 N o JE4Ek N
TABEER S EUS TRKEE -

H -S4 A S B % 1 o A A 7L
AT AR B4 BN B AS 1538 5 1) _E A% i i 5
B BDEERTREE SAEARYE T L2 LR R R T
HIE 5T 53 BAE EIRTGE P . IIE—H
AT R HEA ) 0% 2 B 51 RN THT P oD SE 30 o o
A B A SRR A B A Xk 4

EE @ Al (1979-) 55 AL 5EE  FEMNHS
AT o
* BIREE R A « E-mail: jiangzongfu@ yahoa com. cn
R H A - 2004-08-23; M EIE RS H 7 - 2004-10-29

Zemike 22 WA B AL 72 L A= i A2 IS o
MIECE TR — o B2 H-SERGER T35 2 e it
S RRZE M UG A A 15 2IEAT IO 5T« EE X 19
FAIE H-SEMATIE R A BUE R, DF 5 TR &
FIIETE AR AP B R AR 30 25 S AR E TR
TR A B — MU ARG R AT
PR AT A2 0 e 8 P 2% A o

100Zem ke D IHIOIHN

PR B AT B R 4 LA A B T AR A R T BN
[l R IEAS R SR 4 AL A2 A I e T A A A8
Y ZRB0 14 2 58 B B i FR T =X, DT 7 A i
HI T Zemike 220 R b HY 1E 58 1 HA S AR e Fi4
R EG A R/ RE BIUAR R R s 1 O H AT
X G Sedelg 72 (0 B AE R H 2
S5 ) RBOHXT R, A 012 B A0 BE & R Z2 AN &R
Gt A& P AR LS B R ARy IE S
AT IR

Zemike 2 WESE SORT B B P B IUE 5 2 2%
SCHR [5 1 A2 o AR AT S A B A



% 29% 55 5

e X Zemike AL EAY 19 5ATThR A S PRT YRS 485

AR AR EAERAL X +y <1 Lo T EA R
TR I AREL AR 2 15 SOh A B 13—
AR B o IR IR J b — 4 58 B A9 3 A I 22 B9 5 AT
¢ (x, y) AT LAZRIR il — & 51 Zemike 22 T 19 2 4H

4 Bl e
d(xy) = k;]ak 7 (%) (1)

X, a WA KW ZemikeZ WU REL, 5 (x, y) A k
B ZemikeZ izt -

(D)5 xF ysR AT AR R LRI
B EXSERE S SRR ILEE R e R T &
TALRAEWAJT A _ERFRER o PR IE LT
B B SRS B L R A R A
FRHGE ARVEHE R I T AR E o XX T

BIRTAH A2 a M7 RE4L A0

Gx(l) le(l) ZxZ(l) Zxk(l)
G Znay Zpawy 7 Zp .
4
G Za Zo) T e
_ N
Go T Zne Zeo Zy2 . (@)
a
G Za ) Zony T Za
Gy Zaowy  Zeoy 7 Zpw
A NCFLREL, KON PIrgE B B ARG AL . 10N
G =Z"A (3)
()R RAL +
A=27 -G (4)

Hp, z" 8 z W) SCE R RE . iz o Z
Moore-Penrose) Sivi | BV e /N 3@ SR | 7K 3 A7 A
HME— o R 2" I n B AL RS N T A0 SR i Y 1
LIz, Z AR E R AT RATIRYE N 5 .

FE N FH b B AR SR B A A B k R A
JEORS PPN L AR R o BT L RE A ) R A
LR A FNRIE ST E M ARE T « S 245k T
HEFE ZWF AR IESS Y A ST S PR S
UM 5 [ JRE 2 5 B A = A5 22 0 A R S (R o A
G2 - WORE 48 B T Z 8951 [ i (7] 17
TELMEREOR |5 RS EE AL 8 T 1 v o A= A 5 22 IR
B 15 22 2 [HARTRIE o TRIERIRARE & LR A
AR/ SRR AR A0 T 5 X0 2 e B A
FARIMGZE SRR BD— 5 1Y 23 [R] 43 3R m] LA Y
P AR,

2 PHAE N I3 B 3 A IR 25 2R A ik U
e WA TRVE 1R 25 RGP 5 RS 1R 22 R o T 0
SRR BRI TR A ARG A S A
MEGER A S 5 3TUESLBR RS0 R IR T4 X
B SR AT

20 HHooonof

2 1000404

I 19 BTCIAR 2 10 T 7L R LA 1,4
THAERIEALIE SNE IR JH— LA
B AT LA B A T TALRRRT 1965 -

Fig 1 Subaperture configuration*of.19-element H-S wavefront sensor
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Fig 2 Reconstruction with the first 35th Zemike polynomial
1—coefficient of incidence 2—coefficient of restruction +0. 2 3—differ-
ence of both
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Fig 3 Reconstruction with the first 36th Zemike polynomial
1—coefficient of incidence 2—coefficient of sestriction*+0. 2 3 —differ-
ence of both
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Fig 4 Reconstruction with the first 65th Zemike polynomial
1—coefficient of incidence 2-—coefficient of restruction +0. 2 3 —differ-
ence of both
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Fig 5 The condition number of different modal matrix
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Fig’6 Reconstruction of 35 aberrationswith the first 23th Zemike polynomial

1—coefficient of incidence 2—coefficient of restruction +0. 2 3 —differ-

ence of both
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Table 1 The accuracy of reconstruction with modal coup ling

tme of simulation 1 2 3 4 5 6 7 8

accuracy of
18 6 17.7 18 4 19.3 16.3 17.1 126 13 9
reconstruction /%
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