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Abstract In order to improve the resolution of the laser Doppler vibrometer (LDV) and measure surface
microvibration, an LDV equipped with a dual-frequency ring laser is proposed. The source and optical path structure
of the system are introduced, and the measurement principle is derived. The dual-frequency ring laser, modified
by a multioscillator ring laser gyroscope with stable frequency difference and narrow linewidth, can emit two beams
in two directions and the two beams show a certain angle and have a fixed frequency difference. Combined with
the grating technology, the surface transverse microvibration measurement can be realized. Compared with other
LDV, the system has simple optical path and high resolution, and the maximum noise of amplitude resolution is lower
than 0.012 pm* Hz]/2 in the laboratory experiment.
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Fig.1 Schematic diagram of dual—frequency ring laser
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Table 1 Background noise distribution of power spectral density of LDV
1~10 10~100 100~200 >200
0.012 0.0003 0.0001
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Fig.4 Measured amplitude of LDV and PSV
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Table 2 Angular amplitude results of LDV and PSV

Input voltage /V Results of LDV /pm Results of PSV /pm
0.01 0.1039 0.1041
0.02 0.1994 0.1996
0.03 0.2953 0.2953
0.05 0.4856 0.4855
0.1 0.9620 0.9604
0.15 1.4495 1.4465
0.2 1.9284 1.9249
0.25 2.4058 2.4010
0.3 2.8889 2.8829
0.35 3.3789 3.3720
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Table 3 Fitting results

Parameter Fitting result
Scaling factor Si» 1.002
Intercept C -0.000118
Root mean square error 0.00003
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