%34 % 54 b= = SO Vol. 34, No. 4
2014 4 4 A ACTA OPTICA SINICA April, 2014

IR BCR e 5 LA 2 5 ECH AL A 53O RO 016

hEF BXEYE BTR B!
(1 b KRR SRR B W E AR & BRI AR T ALK, P KR 030051)
2T e AE G B A BR AN A, P KR 030032

TEE OB LA LA S SRR 0 R B R R R R B AR S S A M 1RO i R O RO
PR 450t A T A7 22 T % T B8 X B0 S s oA O T R 88 32 05 I o R TR A0S R O T A A B ) B R i Btk R
2 TEHU HS R R T RIS S OB A T B4 . SE T AR BUBE G ST 2 M S L S T CCD By atiE) T
PR AR 3 1) TRCBRE JRT AR 1 3 B 8 By 25 o RS OB X L B 2 DA 96 R L R IR B T OO R X2 S U B 0 RS Y R
] o DA TR 325 80 40 0 HCBRE 1) 0 S 5 SR R B IO AR 5 52 S O A S A S LR i T R S RE R R L AE AR
BN ] 1/30 s P9I fEK BOBE X L B AN 0. 753 FEAKE] 0. 069,

EHE RO WOGHUEE s BB 5 2 5 AL s RIS A

hESES 0436 XHEAFRIRES A doi: 10.3788/A0S201434.0414002

Laser Speckle Suppression with Multiple Scattering Schemes Introduced
by Cascade Diffusers

Xu Meifang' Gao Wenhong''* Shi Yunbo' Li Jianglan'
' Ministry of Education Key Laboratory of Instrumentation Science and Dynamic Measurement , North University of
China & National Key Laboratory of Electronic Testing Technology . Taiyuan , Shanxi 030051, China
* Shanxi Ovision Optronics LTD, Taiyuan , Shanxi 030032, China

Abstract Speckle suppression is a technical bottleneck hampering the development of laser display technology. The
effects of the scattering angle of the diffuser., the number of cascade diffusers and the separations between them on
the width of the scattering beam coherence area are analyzed by the experiments. On the base of the scatterer
composed of cascade diffusers and lightpipe. the laser decoherence phenomena achieved by applying cascade diffusers
is explained according to the multiple scattering theory. Based on statistics of integrated speckle, the relationship
between the autocovariance function of the intensity and the speckle contrast is derived from the speckle pattern
within the integration time T of CCD, and the influence of cascade diffusers on the displacement of the moving
diffuser is determined, which contributes speckle suppression. The experimental results show that the combination of
the scatterer with the moving diffuser not only improves optical energy utilization, but also reduces the speckle
contrast from 0.753 to 0.069 within the integration time 1/30 s of the detector.
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