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Triple-Pulse Nd:YAG laser to pump the 1.6 pm OPG transmitter
for low power three-wavelength DIAL
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Abstract: We present a numerical simulation analysis of temperature variations in Nd: YAG laser rods under triple-pulse
burst mode operation. This is a problem that must be solved in order to perform high accurate CO: concentration
measurements under the situation with moving aerosol and thin cloud layers by using the CO>-DIAL system with low-
energy and low-repetition pulse rate. The Nd:YAG laser, operating at 33.3 Hz in burst mode with triple-pulse emission,
was modeled to assess thermal distortions. Simulations showed that a rod diameter of 7.0 mm maintains temperature
stability within 0.1°C during pulse intervals, significantly reducing the impact of thermal lensing across pulses.
Conversely, smaller rod diameters exhibited greater sensitivity to temperature fluctuations, resulting in degraded
thermal lensing effects.
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Fig.1 Side pumped laser rod with
cylindrical heat sink for cooling
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Fig.2 (a) Top: Temperature distribution in laser rod Fig.2 (b) Expanded view of Fig.2(a) over a time
of 2.0 mm diameter, Middle: Time dependence of range of 0 to 0.2 seconds.

pump power, Bottom: Temperature at » = 0.
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Fig.2(c) Change of focal length of thermal
lens with time.
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Fig.3 (a) Top: Temperature distribution in laser rod

of 7.0 mm diameter, Middle: Time dependence of
pump power, Bottom: Temperature at » = 0.
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Fig.3 (b) Expanded view of Fig.3(a) over a time
range of 0 to 0.2 seconds.
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