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TN 24 A
[12] (3l
(L ateral shear interferometer,L SI)
(Hartmann w avefront senor, HW S) ,

L SI HW S
1 LSI
L SI )
w (x,y), E(x,y) = Aexp[ikW (x,y) ] X : s,
I(x,y) = nexp[itW (x,y) ]+ Aexp[itW (x - sy)]1[P= |A {2+ 200s[kAW . (x,y)]} (D)
W= W (X, y)- W (x- s y) (x,y) X Lk X
o= E&kx (0 ),
L(x,y) = |A {2+ 200S[kAW . (x,y) + kx 8]} (2
X \
Lo(x,y) = A [[2+ 200s(ké) ] (3)
(2), (3) , KAW x (x7,y) + kx’©= nTr
kx@= nmn Z W (x,y) X
Msi(Xi,yi) = e(X}- Xi) (4)
(xi),yi, (xi,y1) , W (x,y) i= 1,
2, , Nx,Nx= nix X ns, nNex ,Ns , W (x,y)
y ANV yi(xi,yi) i= 1,2, ,NyNy= nyX nsniy Yy
o)
W’ (x,y) = z1C|P|(x,y) (5
Pi(x,y) ,  Zernike ; Ci W’ (x,y) LSI x,y
M, ANy X
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A=W’ (x,y)- W’ (x- svy)= ZlCIXI(X,y) (6)

Xi(x,y) = Pilx,y) - Pilx- svy) ANi(i= 1,2, Ny

Xy AN @
, G0 i aXQ/a:F 0,
Z o *Ci= S (8)
. le X (xi. v)(;( L(XiLyi) B = Zl wangx'y)’ =12 M
(8) : (svD),
, SVD (8) Ci x : , (6) Xi(x,y)
Pl(x,y) , Ci y , Ci, (5)
2 HWS
HW S N n N n
, n
xq (n) = J;_Jffj |Ef (r) |2dl‘f [ fﬂEf (r) |2dl‘f 1 1, n= 1,2, ,Nn,
Er(rf) = A[F(x,y)exp[- ik (xix + yry) /F ]dxdy
xq(j=1,2) (xe,yo); xri (j= 1, 2) re= (xr,yr);
AnAfn n T F , i
Fourier n
T = X0 ;\lﬂﬁ%j—ﬂdr )
xi(j=1,2) r= (x,y);A HWS n
(5 (8
Ty, (n) = Alzlc.ﬂﬁ'é’(‘—j‘ﬁdr (10)
X = lel{[ij (n) - T;j (n) 1/a}?, , Oh n
axe/aa: 0,

%oom-clzﬁn (11)
o = ZZZ“ P, P, B = ZZZ“T T, (n) Piny, m=1 M;Py = -A}A[Jﬂ—(af—j‘ﬁdr

SvD (11) , Ci

1 w (x,y) JHW S W (x,y)
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CCch1 , Tx(n),n=1,2, ,Nu
L SI ,CCD2 CCDh3 ,
AW i, i= 1,2, Nx MWy, i= 1,2, ,Ny , (8), (11)
) =1
CCD shear in x direction
' Wix.p) splitter splitter
128x 128 JHW S Nw= 52, e Lst == ccns |
) 16x 16; L SI
1/10 12x 128 shear in y direction
20 6% 116
Zernike ol N .
21 36 45 Fig 1 Setup of wavefront measurenentwith HW SandL SI
( 1 2) 1 HWS LsSI
e 2(a) (b) ( 39 : 2(c) (d), 8 13,

Walx,y)= x (x> 3y?) Walx,y)= 6(x°+ y?)? 2(x*+y)- 1

title

Fig 2 Contour of sourcew avefront for reconstruction
2

o (
), 3 o/ 0
, 1 3 1 HWS LSI (N .= 45)

Table 1 Simulation results for ability of wavefront reconstruction
1

seriesof P, 0/
N . wavefront 1 w avefront 2 w avefront 3 w avefront 4
L Sl 45 Q 0295 Q 0120 Q 0123 Q 0157
36 Q 0324 Q 0139 Q 0097 Q 0162
21 Q 0456 Q 0143 Q 0070 Q 0148
HW S 45 Q 0686 Q 0255 Q 0541 Q 0450
36 Q 0694 Q 0260 Q 0532 Q 0429
21 Q 0816 Q 0287 Q 0502 Q 0411
3 1 , L SI HW S L SI
HWS LSI , LSI HW S
(N x+ N y> 2N ) , LSl HW S
2
) X

, L SI , )
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, HW S ,
1 ’
(N .= 8, 13), : ,
,L SI
HW S
(11) .o
,L SI
, B <
LS| , N
2 nws *agg,
2
HWS L SI

Fig 3 Contour of reconstruction of wavefront 1 for N 2= 45
3 1
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COM PARISON OFWAVEFRONT RECONSTRUCTION BY LATERAL
SHEAR INTERFEROM ETER AND HARTM ANNWAVEFRONT SENSOR

XU Xiao-jun, LU Qi-sheng, L U Ze-jin
Institute of Science, N ational U niversity o D € ense Technology ,Changsha , 410073

ABSTRACT: T he detection and reconstruction of w avefront by L ateral Shear Interferometer (L SI) and Hartmann
W avefront Sensor (HW S) have been deduced analogically and smulated numerically It is shown that the ability of
w avefront reconstruction of L Sl is better than HW' S, for the indirect sampling information of wavefront with L Sl is
more than HW S A nd to increase sampling, L Sl is easier than HW S

KEY WORDS lateral shear interferometer; Hartmannw avefront sensor; wavefront control algorithm
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