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Doppler velocity measurement experiment based on
Tm, Ho:YAP injection-seeded laser
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(National Key Laboratory of Tunable Laser Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A diode-pumped injection-seeded Tm,Ho:YAP laser was reported. The output single-
frequency pulse energy of 2.8 mJ at pulse repetition frequency of 100 Hz with a pulse width of 289 ns
was obtained. Using the injection-seeded Tm, Ho:YAP as the emission source, a laser Doppler velocity
measurement experiment by means of heterodyne coherent detection was demonstrated. The detecting
target was an air fan with diameter of 10 cm and the maximum linear velocity of 20.4 m/s. The Doppler
frequency shift, carrying the velocity information of the air fan, was achieved from heterodyne signal
between the local oscillator and the scattering light from the air fan. Under various velocity conditions,
the linear velocity of the air fan was achieved from the experimental data. Compared with the actual
speed of the air fan, the measurement error of experiment was less than 1 m/s.
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Fig.1 Schematic of the injection-seeded Tm,Ho:YAP laser
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Fig.4 Waveforms and spectrum of laser pulse
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Fig.5 Experimental setup of laser Doppler velocity measurement
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Tab.1 Results when the fan is in forward rotation

Rotational Actual Center frequency . Measured
Variance
frequency of speed of the  of heterodyne IMHz speed/m -
fan/Hz fan/m-s signal /MHz st
0 0 94.778 2 0.1125 0
16.7 5.2 96.509 3 0.1456 5.4
33.3 10.4 98.3428 0.069 4 10.7
50 15.7 100.030 4 0.1245 15.8
65 20.4 101.516 7 0.1315 20.2
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Tab.2 Results when the fan is in reverse rotation

Rotational Actual Center frequency . Measured
Variance
frequency of speed of fan/  of heterodyne IMHz speed/
fan/Hz m-s™ signal /MHz m-s
0 0 94.778 2 0.1125 0
16 5.2 93.1515 0.1312 4.9
33 10.4 91.5417 0.086 7 9.8
50 15.7 89.7323 0.190 8 15.2
65 20.4 88.424 9 0.2133 19.2
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