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Laser Speckle Reduction Due to Angular Diversity Introduced by
2D Laser Diode Array

Zhang Shengtao Gao Wenhong Zhao Pengfei Shi Yunbo
(Key Laboratory of Instrumentation Science & Dynamic Measurement , Ministry of Education ,

North University of China ., Taiyuan , Shanxi 030051, China)

Abstract Far field speckle characteristics of a broad area laser diode (LD) and a two-dimension (2D) laser diode
array (LDA) made of single diode are measured respectively. A rectangular aperture close to diffuser is used to select
different parts of laser light field as illumination spot. The speckle contrast measured for different illumination spots
has no obvious trend (turn up or down) along the movement of rectangular aperture. It means that there's no
relationship between contrast and the laser light field selected. 2D LDA made of four LDs produces incoherent light
and angular diversity. Adjusting the distance between array and diffuser to change the angular of adjacent incidence
into diffuser. The distance from lens to diffuser is fixed. The experimental results shows that, only when the angular is

larger than that of imaging lens seen from the diffuser, the contrast of the speckle is reduced by a factor of 1/ /M.
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Table 1 Speckle contrast of different areas

Coordinate Mean intensity Speckle contrast
(0,0) 33.8 0.9484
(—10,0) 31.1 0.9581
(—20,0) 33.4 0.9208
(—30,0) 31.8 0. 9520
(—40,0) 32.4 0.9362
(—50,0) 30.7 0.9508
(—60,0) 32.2 0.9227
(—70,0) 30.1 0.9467
(—80,0) 31.6 0.9208
0,2.5) 31.6 0. 9444
(0,5) 29.3 0.9681
(0,7.5) 27.4 0.9483
(0,10) 22.8 0.9651
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Table 2 LDA speckle contrast measurement

LDs being Mean Speckle Theoretical
lighted intensity contrast values
1,2,3,4 59.1 0.5133 0.5

2,3,4 54.3 0.5729 0.5773
3,4 43.6 0.6721 0.707
4 23 0. 9389 1
3 15.5 0.9326 1
2 16 0.9655 1
1 8 0. 9707 1
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Table 3 Speckle contrast measurement with different incident angulars

L,/mm a(d/Ly) B(D/z) Contrast 1.4L.D Contrast 1LLD Contrast 41.D
200 0.025 0.6772 0. 9395 0.9186
400 0.0125 0.7 0. 9584 0.9979
600 0.0083 0.7362 0.9355 0.9499

2.273/250=0.00909
800 0.00625 0.7418 0.9228 0.9404
1000 0. 005 0.7951 0.9622 0.9421
1200 0.00417 0. 8284 1.024 0. 9557
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