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Wave-Front Reconstruction Based on Point-by-Point Scanning
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Abstract By scanning each mesh point of the wave-front, a kind of wave-front reconstruction method is proposed.
Based on Hudgin model, the known P reference points are chosen at the diagonal of aperture array. For each
reference point, one wave-front is obtained by scanning row data of the array, and another wave-front is obtained by
scanning column data of the array. So, 2P wave-fronts are obtained for the P reference points. The average of the
2P wave-fronts is the required. How to choose reference point is introduced. It leads to that the high-low coordinates
symmetrical arrange reference points are optimum selection. An error estimation model of wave-front is made. It is
concluded that wave-front error is improved as the number of reference point increases. Experiments are performed
for the new method and the traditional matrix inversion method. The result of experiments shows that the two
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methods have equivalent effect, and the new method has less amount of calculation and better practicability.
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Fig. 1 Schematic of (a) slope and (b) wave-front mesh
WE 1) X AL B @, (0<<m<N—D
)»J—i v*ﬁ]ﬁiiﬁ)ﬁ ’ 5&3}’%%“%% m ’/f?g’)f—i ’

k
D —h e D) Sis k<m
G, = o L@
Do +he D) Si s k>m
r=mtl

AP RT m W& SHEFRZH . /N m B% 8
B R - 06 20002 B SR JE LA m AT R R E . FL AT

i ot
BRI,
Dy —h e Z SIY.M n<m
3. — TS
@m.k + h e z S}Y.k ) n_>m
r=m+1

RV E AL L m N KT m R BN m
o BT X RE A 58 45 5, — A 5 A I T R R
Ok KDL TC N @, o FEVE S D, B UE T I 1
R X T 78 5 G 5 e, B A 0 T A AT A L T D T A
XGRS 4E% S, .Sy flh A 56, NIk 32 Bk
SR SR F A S

TR D T @, RH BT m AT IR ) R
RSy MERITHAmBIRES AR EEHAT —
R T RIS RRR IR K m H)

TESS m B Gl b BRI AT
r k
D, —h e 2 S, k<<m
0 — G
D the D) Sie k>m

ey

XAE AR E]— NPT D, - B S BN AR Y
B EF 7o She

H 2 A SR A AT o B 1 T B B S T Y
e RRUHOR R, T AME R IR 25 fEFL AR A%
X AL EHI— 5 m WX S % S e, JFH om
Flm o2 H o AL AR FAIG A AR X FREEBC S B m + =
N — 1O 0 FFERTHED - WG — 4 @no1ov FITFIR
B O LEE 1) 1, 8BS SRR YE (2) ~ (5)
XEM W 2 A Pw. R P ANS% AR 2P i
T % 3X 2P A Y TSR F- 2 B Ay S92 5K 8 5 T

B b A I T A S L ST ) JB T L L TE R PR Dy
s A R AR 2 BB DA R RS U R AR A
BN A AP A R KR, %S
R AR X ARSI Rt 5 R L
RANAE BT J5 B RE I S

(2)~ Gy b 758 4 0] RURCE) Bt sk
WS — kTR B AT A B HAR A g i L B
£ N? 5 9%, KES 43 % F iz 5 1 58 5 KO 0

b

1102007-2



PURE-S

H T AT AT A RO A

3 wZEN

MR (2) 2B 55 m AT AL I R Ry

@ = [glosglissgini] =heS, «A,, (6)
P S A m AT N ERE )RR K

S, = [Sh.0sSmasSnzssShnals

A, KK m B N 45 BOERE AT FGVERLL m Sy S
KRTET m W= TAHR/NT m =M
B — 1A, HRITERN 0,

r—1 —1 0 = 0]
—1 0 0 0
A,
0 0 0
0 e 0 1 - 1

F1 (3D AT e BT 00 S 180 AT 19 AR B 7
Qnu - QTSD;” + h * AmR;\}‘J ’ (7)

AP QAN 1 mEEQ=[1.1.1,
55 m A7 0 A ) R A

LR HER

St St St n-1
S?;Fl,o S}x}}l.l S?;Fl,l
R,=1| 0 0 0
S‘Z’,ﬂ,o S%H.l S’z,ﬂ.wfl
75;&'71 .0 S}}wy'fl .1 S}}\Ll CN—1 ]

IR, B () ZRAFEE m SN
¢ = Lglosgiissgin ] =hAS), (&)
Kp S, A m G N L RHR K 5
S =[S, St sStwsrrs Sha]h
T 5 R e s 0 2 1Y I — > BT B R
@, =¢0+h-RA,, (9
b Ry, EREE m B 0 AP R 1) R 3R A

Sio ot St

- cee &
1,0 Sl.mfl

S;‘I\"fl,o Sf\"*lv//l*l

0 S5 So.n1
0 ST St N
0 SNt S¥-1.81

B (7 A9 AT BN X m 22 g 1 3 52
W T Ny
®, = (@, +@,)/2. (10)
E S G OE-w 3 TR A R E N RO 3= v
3L B A3 AT AT AR B (10) 2K
Hy (6) ~ (10) 2075 1) 52 b i1k 1 1% 22 4
A®, = h(Q'AS;, + AR;)DA, /2 +
hA,, (AS,Q + AR;) /2, (11)
Ao m AT FI m B RLRRZE AS, FLAS, O Kt
PR P L TR A, g Bt is AR, X
EPHENAFIE F A 2 SR LUK
PR3 1R 22 L R 02 AR A BR X PR TE
s At 3R 2 AR M Y 0 I fE MRS )
MGETE m AT RSB bR AR 22 0 05 2553 0 R 67 N
Oy » A TR 1) RGN ) A} 380 25 7 2243 N en.
ey o+ B QU ZUAG H B TE - 24 07 22
5 — h* s (8. +0m, + S T &)
2N?

D120 A s AD.
1 (12) U Y T A AR 7 58 22 19 7 22 TF B T A,
SEVER A TR T I D (A - A IR EZ NS %

(12

MRS RIRE RS MR O REE L I 2 0 AL RS
SR T5 R S E (B F A 2% D Bl
S f AR AR AR S RGN 3 5 1R
ZE e PTG Y

24 —

& e = Bom
B o o o v

Average [Z(A * A)] /10*

=
o

L 5 10 15 20 25 30 35 4o
Reference points m

K2 A, SEBEHITTRTES5S% 88m fRR
Fig. 2 Mean sum of square of matrix A,,

versus reference point number m

4 ISR S

SR A — 2 58 OGP VAL AR IE R GE
AOSystem-verl. 0, 41 WK 3 Fr/n, RE B H
40X 40fLA2 1Y H-S Pl 1218y P 8 R T B il

1102007-3



H |

i ot

i LA K g B A% D AL AR RPR A AT AL FE g . TR
BiREHS k%ﬂ*ﬁxﬂﬁéﬂb‘cu:lom nm) 10A [ 5
ASVEE . 3 R — A8 TR 5 109 B S ' AR 18T R A
mE. E 4<a)sz&EH3AOSystem-verl 0R G
T I SR i (LI Ay S ) e 2 T G S e 17 742
T BRI R A5 22 (UK S 28 o FR 3 2R O B 1R 25) i
B PVEZN 2,51 pm,  [R] EHE J i 76 A0 38 48 4
DI BT O A2 e L L A S 1 3R 0 CSINIVD) ) 50 40 i
AR 12 A2 R R s TR 4(b) PV
4 2.63 pm, 582 (RMS)H 7. 65X 10 ‘2,

w=40, h=40, max: 0.75, min: —1.75,

PV: 2,51, ave: —0.000

PE 4 Y AY S TR B R AU (40 X 40)

deformable mirror
standard light
source attenuator

A= 1064nm 1% aperture

~<———controller

S-H
wavefront sensor

wavefront 2
reprocessor %
prep: 2

monitoring PC

K 3 AOSystem-verl. 0 £ 4t i,
Fig. 3 AOSystem-verl. 0 system configuration

(a) MIM (PV: 2.51 pum); (b) SNM (PV: 2.63 um; RMS: 7.65X10" )

Fig. 4 Deformable mirror static wavefront reconstruction (40X40). (a) MIM (PV: 2.51 ym);
(b) SNM (PV: 2.63 pm; RMS: 7.65X10 " 1)
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