%520% 456 W ot
2009 4F 6 H

¥ ¥ K
ACTA OPTICA SINICA

Vol. 29,No. 6
June, 2009

S E . 0253-2239(2009)06-1542-04

W — B AR e P9 SR 00 4 FOTAH T AR BoR
S TSR AR 7L L NISE Y i o

AMR xEE BRX KEA

ORI R 29 BERL 2 5 HOR 2258« V195 J5JH 215006)

TE  Af AT AR BAR R 5 = b AR R 0 — Bl vk . 76 A HIOLH T R R P A ALE R — &
HB A B A — SO 7 I8 3R W AE 7 P % o 3 iR 067 0 BRI AR ™ A B — AR (S 5. B IE A L iR T LAUAR 4
AALAH T BR R GEM i R . T & E SRR 4 AROLAR T 8018 &R 5800 R BUE I — 515 8045 . 3
G307 T IE S7UAE 7 90 1A B 21 AR FUAH RS (9 /N A f AEALAH T BUS R G R BUE 52, 45 R 3R B R 48 09 R 0% Bl % A
P22 /N LB AR 1 L A BN T B R . 2 A 2 AR 19 K/ — 5 B FEAR S g 0. 437 1 3t 5 2 55 11 R B 3K
F) e KA .

KW ARLRMOLEE 4f RS ERARMYR AL R

hESES 0437 XEEFRIRES A doi: 10.3788/A0S20092906. 1542

Optimization of Positive-Negative Phase Objects in 4f
Coherent Imaging System for Nonlinear

Refraction Index Measurements
Liu Xiaobo Wu Jianfeng Yang Junyi Song Yinglin

(School of Physical Science and Technology . Soochow University, Suzhou, Jiangsu 215006, China)

Abstract The 4f coherent imaging system with phase object (PO) is a new method to measure the third-order
optical nonlinearity. Only the PO with uniform phase retardation is used in nonlinear-imaging technique with a PO
(NIT-PO) until now. A uniform PO can only produce a single phase contrast signal. Using positive-negative PO, the
sensitivity of NIT-PO can be increased. In order to increase the sensitivity of NIT-PO further with positive-negative
PO, theoretical investigation about the effects of radius and phase shift of positive-negative PO on the sensitivity of
the 4f coherent imaging system is made. The results show that the sensitivity of the system increases with the ratio
of PO radius and the aperture radius decreasing. When the size of the PO radius unchanges, the highest sensitivity for

nonlinear refraction measurement can be gotton at the position with the phase change of 0.43x.
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ig. 1 Experiment setup of 4 f coherent imaging system (a) and the schematic of the diaphragm with phase object (b)
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Fig. 2 Spatial distribution of intensity in the output plane of the the 4 f system (n, is positive) , (b) profile of Fig. 2(a)
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