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Abstract: Existing laser warning based on the diffraction grating has the following disadvantages. The
diffraction efficiencies of =1 order based on sinusoidal grating are low and the diffraction efficiencies of
—1 order and O order based on blazed grating are very low. These shortcomings have reduced the
reliability of the laser warning. A method for improving the blazed grating was presented. The two blazed
gratings inverted docking, some no grating space was vacated in the middle of the grating. This
improvement can increase the diffraction efficiencies of —1 order and O order. This grating will effectively
overcome the missing alarm. The improved blazed grating was designed and processed with blazed
wavelength A=800 nm. The diffraction efficiencies of 0 order and *1 order were derived. This grating

was tested by two-dimensional laser warning using the laser with A =808 nm and A =850 nm. When
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wavelength of the incident light close to the blaze wavelength, the experimental results show that the

improved blazed grating diffraction efficiencies of —1 order and O order have greatly improved, and they

can be effectively detected by CCD. The reliability of two—dimensional laser warning is improved using

this improved blazed grating.
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(a) Schematic of improved blazed grating
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Fig.2 Schematic of improved blazed grating and diffracted
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Fig.3 Experimental rig

T 92 56 v o 85 Y AR R=30mm, DX LA 5 R
A A3 BE AL 00 6 RO AR ORI R (E
), T 37 B I AR (BB ) i A7 3+ 5, an &l 4 s
r ) GO A DX 8 T Y TE R Sy=eR , PGS X S A T A
T A9 A3 5% 0k B Si=Sy=[m(R/2)*~eR]/2 ,

W AT S AR R B R R, T A R O
Mok, B A B, +1 g0 FA-1 Gk AT SRR
RN ) (AR T (N, R Rk S TN
SEM+1 90 SAI—1 SLH TR 1y () mn (V)

1020004-3



L oh ok AR

% 10 &

www.irla.cn

% 45 %

Fl 1y (A) 5250

M (V)= w(kg}z)z O+ w(lsel}lzﬁ Y
M=y W Bl Bl ()=
Mo (V= i 1 Rl (4)
ﬁMMwﬁuﬁﬁﬂgng%Mm%M]s
M= TR e s v

e—————— R=30mm ———»

4 Sttt A B Al /A 0 B

Fig.4 Effective area when light passes through the lenses
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Tab.1 Diffraction efficiency

Diffraction efficiency

Grating Wavelength
type A/nm +1 order 0 order —1 order
808 60% 0.2% 0.8%
C
omr-non 850 55% 0.5% 1.1%
grating
1550 15% 5.1% 10%
808 28.3% 6.9% 28.3%
Modified
© 1.16 850 26.2% 7.0% 26.2%
grating
1550 11.7% 11.6% 11.7%
Wavelength Results of common Results of modified
A/nm blazed grating blazed grating
808
850
1550
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Fig.5 Comparison of experimental results
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