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High performance fast-steering mirror for beam control of
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Abstract: A Fast Steering Mirror (FSM) suitable for motion environments was designed to control the
laser beam stabilization and its accurate alignment for a laser projecting system in the vibration and
shocking. According to the requirement of performance of the optical system, the necessary physical
and mechanical characteristics of the FSM were presented for the reflecting mirror of a high energy la-
ser. The voice coil actuators with large travels were used as the drivers of the FSM, and angle dis-
placement measuring devices with high precision and anti-jamming ability were taken as the position
sensors of the FSM. The four voice coil actuators and four angle position measuring devices were rea-
sonably arranged to decrease the inertial moment of the system and also to improve the reliability and
condition adaptability. The experimental result shows that the positioning accuracy of FSM is better

than 1. 4", which satisfies the precision requirement of the laser projecting system for the FSM.
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Tab.1 Performance requirement of FSM

Parameter Requirement

2 dimension
Clear aperture 143 mm X202 mm

Dynamic range/(") +30

Degrees of freedom

Positioning accuracy/ (") <2
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Tab. 2 Properties of several traditional materials for mirrors

) Density Elastic modulus Poisson ratio Coefficient expansion Thermal conductivity
Material ofg + cm™ E/GPa M @/107% « K1 /W em™ !« Kt
Zerodur 2.53 92 0.24 —0.09 1.6

Tul 8. 94 117 0.32 16.7 392

Al 2.70 68 0.33 22.5 176
RB-SiC 3.04 330 0. 25 2.4 108. 6

Beryllium 1. 85 287 0. 25 11.3 216
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Fig. 2 Measurement device for angle displacement
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Fig. 5 Experimental system for precision measurement
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Tab. 3 Experimental data of recording

Error/ (")
—0.4
1.73
—0.4
—1.52
1. 34
—0.17
—1.24
—0.96
0.58
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