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A Portable Resonance Scattering Lidar Using An Alkali Metal Vapor Laser
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Abstract

Many observations of metal atomic layers such as Na, Fe, K, Li and Ca in the mesopause region have been
conducted in many parts of the world. We have observed several mesospheric metallic layers at Tokyo and
Indonesia using resonance scattering lidars. Instead of resonance scattering lidars consisting of a dye laser
and a Ti:Sapphire laser for observations of metal atomic layers such as Na and K in the mesopause region,
we propose the resonance scattering lidar system consisting of the alkali vapor laser. Optically pumped alkali
vapor lasers have attracted increasing attention because of their potential of achieve high power in a high
quality beam. The alkali vapor laser can easily realize narrow-linewidth and precise tuning. We propose a
portable resonance scattering lidar for mesospheric metal layer observations using an alkali metal vapor
laser.
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Table 2 D1 and D2 transition wavelengths for
mesospheric alkali species

Alkali D; (Laser) D2 (Pump)
wavelength (nm)  wavelength (nm)

Li 670.98 670.96

Na 589.76 589.16

K 770.11 766.70
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Figure 2 Schematics of the end pumped alkali
vapor laser system.
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