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Abstract
spectra. The wavelength and direction of incident laser can be measured by reading the position of the spectrum from

Incident laser passing through sinusoidal grating diffracts as zero-order and plus or minus one-order

the detector. In order to detect the wavelength and direction of laser light, a staring laser detecting and warning
system based on sinusoidal grating is designed. Working principle of the system is introduced, computing formulas of
wavelength and azimuth of the incident laser are deduced, and detecting accuracy is studied by numerical simulation.
Influence of grating constant and cylindrical lens radius on detectivity of the system is studied and the related function
is provided. Experimental results show that the laser detecting and warning system can realize real time measurement
of laser with the wavelength range of 320~1100 nm, field of view of +=20° when the grating constant is 1/500 nm
and the cylindrical lens radius is 20 mm, where the wavelength resolution is less than 10 nm and the angular
resolution is less than 1°.
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Fig. 1 Sketch map of laser detecting and warning system
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Fig. 2 Schematic diagram of incidence angle detection
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Fig. 4 Under different R, (a) emergence versus incidence angle; (b) length of CCD versus incidence angle
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Table 1 Part of test results

Actual Measurement Actual Measurement
a /) A /nm & /C) | a /)2 /am & /()
—20 541 —20.3 1 541 1.1
—19 536 —19.4 2 542 2.1
—18 540 —18.3 3 543 2.8
—17 539 —17.1 4 536 3.8
—16 530 —16.2 5 536 4.9
—15 535 —15.4 6 543 5.9
—14 536 —14.2 7 537 6.9
—13 529 —13.2 8 534 7.5
—12 533 —12.1 9 539 8.9
—11 528 —11.2 10 537 9.8
—10 538 —10.3 11 534 11.0
—9 540 —9.1 12 532 11.7
—38 534 —8.1 13 528 12.8
—7 535 —7.2 14 532 13.7
—6 544 —6.0 15 533 14.8
—5 541 —5o.1 16 539 15.8
—4 535 —3.9 17 529 16.9
—3 543 —3.1 18 535 17.7
—2 541 —2.0 19 534 18.7
—1 540 —1.0 20 531 19.6
0 531 0
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Fig. 7 (a) Error of wavelength; (b) angle measurement result
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