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Influence of Nonuniform Intensity on Wavefront Curvature Sensor

Xi Fengjie Jiang Zongfu Xu Xiaojun
(College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha, 410073)

Abstract: In order to utilize the wavefront curvature sensor in the field of laser wavefront theoretical analysis for
the signal of wavefront curvature sensor under the illumination of nonuniform intensity is made. By means of Fresnel
diffraction, signal of wavefront curvature sensor is computed under the conditions that the first 10 Zernike
polynomials phase profile, and Gaussian distribution or normal random distribution intensity profile, and then
compared with the signal with the same phase profile but uniform intensity profile. Analysis indicates that nonuniform
intensity introduces some error into wavefront curvature sensor signal. Intensity of Gaussian distribution impacts
significantly the sensing signal of the defocus phase, in which the error percentage achieves 25% , but for other phase
profile, the effect is ignorable. Illuminated by the normal random scintillation, there is a linear relation between the
error percent and the root mean square of the normal random distribution. Under some given conditions, the
wavefront curvature sensor also can be utilized in the field of illumination of nonuniform intensity.
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Fig.1 Distribution diagram of the actuators
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Fig. 2 (a) Error percentage of the curvature signal on the outest cell of the second, third, fifth, sixth, ninth, tenth Zernike

polynomial phase difference, (b) error percent of the curvature signal of the 4th Zernike polynomial phase difference

BUHL LR T4 iR a2 0K (B i
HRESH O HRERAANARNE, HIRER K, X
I o 3 FARAL O BRI o e 30T 0 A i, () AP
P 588 ok K5 M B 5 T AR I RO IR AR 1 R
BRAE Al RESHRBAIRE. B 2(b) A
A ERREZTAMEN S EHRESE o LiRE
FEA R R HAREOL T B4 . W LNEHE S
BRARNESIRERD 25 B HERREL, W52
RIS 5 R 4 IR 2 MOR K, X B AR T
IEHTRE rfh 6 BRHRE R MBI/, X H 85
6 JZ 35 2 S B R T ARG A BRI B i 34 B AR A
RAEOLA o 1 bR . RO IR MLAR . 4 Br i e 3
ZUHRE5H o WIREBE CEA SR E
g BRI G K. W) DUE B MOt A iR E
SrECRTF 70000, HiE RIRE /DT 20%.

TH 8 MEREEHMAME S IIRZE L 4 T
BN EM M ER. YHEAZLEIEERE S
KF 70%68, lIRESHFHRZENT 10%,

3.2 RIBESHGRGXEMARERBUERS
SHREm

FATE T AW AT G IR IR 4375 7T LUE 1Ry
SJPR bR b IE 25 BEAL 43 A5 B9 IN AR, BF 58 IE A BE AL 47
NSRS EE RSN AR R . BEZR
41, SR IE A 100, IE 75 BB L4 A IR R 6
AT e i

f(&C|[J,0') =

g ;ﬂexp[_ (:;; 2k i| (8

HIFEMLEOCORE R, RIESHHAREFEE . 0,
W2 64355 0.1.0.2.0. 3.0. 4.0. 5.0. 6.0. 7.
0.8.0.9.1, K 3 frzs, A IEAFEHLIN 3% 18 4



1296 b =3

¥

H 26 %

i B BT - PE AT WA 2 O 4% B JE 3E 2 WK I A B
R B i R AL AR 5 B0 iR

9 ~e 0.1 =06
8 —~— 02 = 07
F-—-R ca 0.3 -o-0.8
- Thoon ot w04 - 0.9
SN I e 05— L0
?:cb
=5
£b
L
3 4
a .
g3
ol N e
| R Clesi
i _k\\\v____-o-o——e‘ ~ SE- — e e
0 . S e :

2 3 4 5 6 7 8§ 9 10
Zernike polynomial
B3 RIBANENKRES TS HRE
Fig. 3 Error percentage of the curvature signal with

scintillant amplitude
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