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Abstract

This article focuses on the use of the delay characteristics of the grating to achieve beamforming of
an optically controlled phased array radar antenna. Two Kinds of grating-based delay arrays are
designed and verified by experiments. Finally, beam scanning of the light-controlled phased array
is obtained. The test results show that both delay arrays have their advantages and disadvantages.
Considering comprehensively, Option 2 is better than Option 1.
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Figure 1. Basic schematic diagram of fiber delay line
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Figure 2. Linear FM grating delay line beamforming network (EOM: electro-optic modulator; FBG: fiber Bragg grating;
WDM: wavelength division multiplexer; PD: photodetector)
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Figure 3. Linear FM grating cyclic delay line beamforming network (EDFA: Erbium doped fiber amplifier compensates for
losses in the loop, guaranteeing the cycle times)
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Figure 4. Time-delay state step distribution of the two schemes
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Figure 5. Simulation diagram of scheme 1 continuous beam scanning
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Figure 6. Simulation diagram of scheme 2 continuous beam scanning
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