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Development of an Alexandrite Laser for the Multi-Wavelength Resonance Scattering Lidar System
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Abstract

Atmosphere has a characteristics temperature structure, but is still not understood quantitatively due to the lack
of observations, especially in Polar Regions. We are developing a new lidar system at Syowa station (69S),
Antarctica. The new lidar system is designed and constructing for both nighttime and daytime temperature
observations in the wide height range from stratosphere to the lower thermosphere. The lidar has a multi
wavelength resonance scattering lidars, observing temperature profiles and variations of minor constituents
such as Fe, K, Ca’, and aurorally excited N,". The lidar system requires a high output energy and a structure
with easy maintenance for a transmitter, so we use Alexandrite lasers as the transmitter of the lidar.
Alexandrite laser has a wavelength tuning range of 720~790nm, which is covering a wavelength used for
resonance lidar. In this study, we show the results of optimization of cavity length, reflection ratio of a output
coupler.
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Table 1. Resonance wavelength Table 2. Specifications of the transmitter for multi-wavelength
resonance scattering lidar system
Species Wavelength Laser Flash lamp pumped Alexandrite
Fe 385.99nm Wavelength 770-787nm, 386-393nm(SHG)
N, 390.30nm Pulse width ~200ns
N, 391.08nm Pulse energy 100mJ (UV), 400mJ (NIR)
Ca’ 393.36nm Repetition rate 20Hz
K 769.90nm Linewidth <15MHz
Wavelength accuracy = 10MHz
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Fig 1. Structure of the Alexandrite laser
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Fig 2. Alexandrite output power vs wavelength



