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Self-compensation high-speed spatial wavefront modulator

of down-looking synthetic aperture ladar
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Abstract: A high-speed phase modulation of down-looking synthetic aperture ladar was proposed. The
spatially polarized beam was divided into two coaxial and polarization-orthogonal beams. In the
orthogonal direction of travel, the two beams were modulated to sinusoidal phases, whose changing
directions were contrary; in the travel direction, these two beams were modulated with different curvatures
to a quadratic phase history,which was associated with position of the targets in slow-time axis. This
modulation method has the function of automatic jitter compensation in the azimuthal direction, and can
effectively prevent the platform jitter effects on imaging.
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Tab.1 System parameters of the experiment

Parameters Values
Wavelength A/nm 1030
Vibrant angle/(°) 5.5
Beam diameter/mm 1
Vibrant frequency/Hz 650
Focus length of launch/receive lens/m 1.2
Imaging distance/m 15
Modulation length/mm 6
Sampled frequency in orthogonal direction/MHz 62.5
Sampling ratio in the orthogonal direction 75.71%
Speed of the detector/mm-s™' 19
Cylindrical lens focal length/mm 46 & —46
Laser power/W 3
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