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Fig. 1 Schematic beam expander of laser beam waist
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Measurement and Design of the Beam Expander as
60 Micro-Radian Laser Radiation Antenna

WANG Xijun
(National Key Laboratory of Applied Optics ,Changchun Institute o f Optics & Fine
Mechanics and Physics s Chinese Academy of Sciences, Changchun 130033 ,China)

Abstract: Aiming at realizing the laser energy transaction in a long distance, the optical design
optimizations were analyzed and the experiment was set up to study the changes of the afocus influencing of
the telescope system on the laser spot emitted form the laser antenna. In the experiment, utilizing the
third-order aberration theory of optics, the effect on the manipulating accuracy of afocus of the telescope
optical system was decreased because of the aberration of the laser radiation antenna, and the measurement
of far field laser spot in a series of ranges was set up. By the Gauss curve fitting annihilating the laser
irradiation saturation of the CCD device, the experimental precision was obtained to measure the laser
beam waist in far field. In the condition of the constraint of the smaller diameters of the object lens and the
lower multiply of the telescope expander, the 60 micro-Radian divergence design and measurement of the
laser radiation antenna were attained. Both theoretical and experimental results expressed there is a
phenomenon of the laser spot minimum deviated of the afocus zero position, and the deviation in the same
negative direction of the afocus.
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