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Development of wavelength stability control algorithm of laser diode for water vapor DIAL
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Abstract: Our group has been developing the differential absorption lidar (DIAL) for the observation of water vapor
vertical distribution. The laser diode is used for laser transmitter and the output wavelength depends on injection
current and temperature. We select the wavelength of 829.054 nm (on water vapor absorption) and 829.124 nm (off
water vapor absorption) for water vapor DIAL observation. We develop the algorithm to control the injection current
and temperature of on-beam laser diode for the wavelength stability. This algorithm works well and the fluctuation of
the wavelength is within 0.5 pm.
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Fig. 1. Water vapor absorption cross section at air temperature with 280K and atmospheric pressure from 0.7 to 1
atm. The vertical axis is absorption cross section from 0 to 1.6E-22 c¢cm? (left) and from 0 to 3E-23 c¢m? (right). Red
line indicates 829.054 nm on water vapor absorption wavelength and blue line indicates 829.124 nm off water
vapor absorption wavelength.
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Fig. 2 Wavelength [nm] (top), injection current [mA] (middle), and temperature [‘C] (bottom) of on-beam laser

diode from 19th to 20th June, 2023. The horizontal axis is the lapse time from the start of measurement [hour]. The

green color of top panel indicates the range of the wavelength within 829.054 nm £ 0.5 pm.
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