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Abstract A beam expanding focusing lens of single scanning laser vibrometer is analyzed and designed by ZEMAX.
Firstly, the Gauss He-Ne laser source is simulated, and then the initial structure of the system is calculated. The
relationship between the moving distance of the front lens and the laser focusing distance is analyzed, and the spot
sizes at different focusing distances are obtained. Finally, the mechanical structure of the adjustable focusing system
is designed. The adjustment of the structure is smooth, and the front lens can not rotate. Thereby the errors caused
by rotating lens are reduced.
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Fig. 1 Initial structure of beam expanding lens
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Fig. 2 Focus figures under different focusing distances. (a) Focusing distance is 300 mm;

(b) focusing distance is 500 mm; (c) focusing distance is 750 mm
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Fig. 3 (a) Spot diagram; (b) wave front diagram; (c) Seidel diagram; (d) ray characteristic curves of the system
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Table 1 Relationship between focusing distance and spot size

Parameter Value
Focusing distance /mm 300 500 750 1000 2000 3000 4000 5000
Spot size /pm 31.1 48.9 66.8 87 172 258 344 430
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Fig. 4 Schematic of focusing mechanism Fig. 5 Relationship between focusing distance and
distance from front lens to rear lens
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