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Abstract Frequency stability of Q-switched Nd: YAG laser significantly affects the wind measurement accuracy of
direct detection Doppler Lidar. The typical free frequency drift of diode-pumped Nd: YAG laser working at doubling
frequency 532 nm based on seed injection can reach 15 MHz/min, correspondingly to a weed speed measurement
error of 4 m/s. By using virtual instrument control technology of Labview, the frequency of pulsed laser is
successfully scanned, and iodine absorption line 1109 is matched automatically, which get the frequency on one of the
two slopes of the line. Standard deviation of frequency stability is about 0.8 MHz for a long time (more than 2 h),
while the equivalent wind speed error is 0.2 m/s. The requirement of frequency stability is achieved during long-

term lidar measurements.
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Table 1 Parameters of pulsed Nd: YAG laser

Laser parameters Value
Wavelength /nm 532
Repetition rate /Hz 100
Pulse width /ns 10
Pulse energy (532 nm) /m] 120
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Table 2 Parameters of CW laser

Laser parameters Value
Wavelength /nm 1064
Spatial mode TEM,, (M*<1.1)
Beam roundness <1.1
Frequency stability /(MHz/min) 210
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Fig. 1 Transmitting system of diode-pumped Nd: YAG lidar with Seed injection
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Fig. 3 (a) Absorption spectrum of "*’I, at 532 nm; (b) line 1109 for frequency locking of absorption spectrum of '*'I, at 532 nm
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Table 3 Typical tuning parameters of seeder laser

Specifications (1064 nm) Value
Thermal tuning coefficient /(GHz/K) —3
Thermal tuning range /GHz 30
Thermal response bandwidth /Hz ~1
PZT tuning coefficient /(MHz/V) 1
PZT tuning range /MHz +100
PZT response bandwidth /kHz 100
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Fig. 4 Thermal tuning parameters of seed laser at 1064 nm
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