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Analysis of detective sensitivity for super wide-angle laser warning

system based on grating diffraction
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( Ordnance Engineering College , Shijiazhuang 050003 , China)

Abstract: A model machine of super wide angle laser warning system based on grating diffraction was developed,and

the sensitivity estimate-formula of the system was derived,then the minimum detectable energy density of the machine

was tested by using 1064nm pulse laser in the half field angle range 0° ~78°. Results show that the grey value of ima-

ging light spot in this warning system decreases from 20 to 7 when the incident laser energy intensity remains 1.8 nJ/

cm’ in the angle scope of 0° ~42°,and the minimum detectable energy density increases from 2nJ/cm’ to 7nJ/cm’

with the incident angle from 48°to 78°. With the incident angle increasing,the optical aberration of the system increa-

ses, it causes the imaging spot to be bigger. That is the main reason for the increasing of the minimum detectable ener-

gy density.
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Fig. 1  Mechanism of super wide-angle laser warning

system based on grating diffraction
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Fig. 2 Experimental setup used to sensitivity test

of this laser warning system
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Tab. 1

Experimental data of energy density for

two marked positions

Energy Energy Energy Energy
Serial intensity intensity Serial intensity intensity
number | of position 1 of position 2 | number | of position 1 of position 2
/(= em™2) | /(pd - em™?) /(W em™2)| /(pd - em™2)
1 0.0393 2.25 11 0.0399 2.14
2 0.0428 2.20 12 0.0438 2.21
3 0.0395 2.21 13 0.0416 2.18
4 0. 0420 2.21 14 0. 0409 2.18
5 0. 0428 2.24 15 0. 0407 2.22
6 0.0393 2.24 16 0. 0440 2.17
7 0. 0387 2.18 17 0.0395 2.24
8 0. 0407 2.19 18 0. 0407 2.21
9 0. 0416 2.22 19 0. 0397 2.25
10 0.0395 2.25 20 0. 0440 2.22
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Fig. 3 Least energy density of the warning system with

different incident angle
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Fig. 4 Imaged spots of the fish-eye lens for incidence

laser with different direction
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