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Experimental study of the influence of laser spatial coherence
on illumination uniformity
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Abstract: T he experimental study of the influence of laser spatial coherence on illumination uniformity is made. It is
shown that the coherence property of laser affects the illumination uniformity. T he scintillation index and the pow er
spectral density of the illumination spot on the target decrease with decreasing spatial coherence of laser beams. As a
result, the illumination uniformity can be improved. The experimental results obtained in this paper are useful for
appropriately choosing the laser illuminator in practice.
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Fig.1 The experimental setup for observing the scintillation of laser

beam propagation through turbulent atmosphere
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Table 1 Experimental results of visbility of fringes in three cases of a
light source
case of a light source Ay A, A,
visibility of fringes( V) 0.5 0.43 0.37
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Fig.2 The scintillation index versus time for three cases A, A, and A, , s
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B

Al (V=05

)

0.3 ; Az (V=10.43)
R 0.2 ;
As (V=0.37) ,
0.1 \
3 3 ,
( PSD)
Welch! ! ,
( PSD)

(V=0.5)

(V=10.37) , PSD ,

[4]
[5]
Lol

[91

[10]

Andrews L C, Phillips R L. Laser beam propagation through ran-
dom media. Washington: SPIE Optical Engineering Press, 1998.
, 1997.

Andrews L C, Phillips R L,Hopen CY et al.JO S A, 1999, A16
(1): 1417~ 1429.

Higgs C. SPIE, 199, 3381: 13~ 21.

Higgs C, Barclay H, Kansky J. SPIE, 1998, 3381: 244~ 254.
Billman K W, Horwitz B A, Shattuck P L.SPIE, 1999, 3706: 196
~ 203.

Higgs C, Barclay H T. SPIE, 1999, 3706: 206~ 215.

Mandel L, Wolf E. Optical coherence and quantum optics. London: Can

bridge University Press, 1995.

Proakis J G s s et a . .3
s : ,2001.

Welch P D. IEEE Trans Audio Electroacoust, 1967, AU-15: 70

~ 73.



