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Low-pass spatial filter for laser beam based on cutoff filters

Zheng Guangwei, Zheng Qiurong, Chu Xingchun
(Information and Navigation College, Air Force Engineering University, Xi’an 710077, China)

Abstract: Due to the fine optical characteristics of cutoff filter, the configurations based on two pieces of
long-pass cutoff filter or two pieces of short-pass cutoff filter were put forward respectively. Based on
the geometrical optics, the performances of these two configurations were analyzed. The results show that
the angular spectrum bandwidths of these two configurations depend on both the intersection angle
between the cutoff filters and the angular bandwidth of transition zone. For the long-wave-pass cutoff
filter, the intersection angle must be no less than two times of its cutoff angle. While for the short-wave-
pass cutoff filter, the intersection angle must be no more than two times of its cutoff angle. Theoretically,
its minimum bandwidth is equal to the angular bandwidth of transition zone, when the intersection angle
is two times of the cutoff angle.
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Fig.1 Spatial filtering configuration based on long-wave-pass

cutoff filters
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Fig.2 Spectrum transmission coefficient (a) and angular transmission

coefficient (b) of ideal long-wave-pass cutoff filter
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Fig.3 Angular transmission coefficients of this configuration
when C1 is reflecting coating with high efficiency (a)
and when CI and C2 are the same long-wave-pass

cutoff filters (b)
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Fig.4 Angular transmission coefficients of long-wave-pass

cutoff filter C1 (a) and that of the configuration (b)
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Fig.5 Spatial filtering configuration based on short-wave-pass

cutoff filters

Kl 5 A SR E SR ME, SET R
A A L 9 ' A ) PR 8 U8 L A B R — B,
FEOr AT T AT — B 00 B0 R e A L Ot AR
F% — 2 2 TGl 8 R o T 6 4 TR0 C1 Y
FA 1 155 55 A BRI DR B AT B TR

T(3o,0) T(2,,6)

100% f===-========== 100% == ;
: | :
: . :
1 ! 1
1 : 1
) : i M
b, 6 [

0 b0 0] B0ub6u6n 6

6 () PGB BUIEIEOE R C1 Y M3 5 R (b) 2 1% 5 8 1
il i
Fig.6 Angular transmission coefficients of short-wave-pass

cutoff filter C1 (a) and that of the configuration (b)
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