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Proposal for a Resonance Scattering Lidar using Semiconductor Lasers for Mesospheric OH
Observations
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Abstract: The OH radical is one of the most reactive trace components and plays several important roles in the
photochemical equilibrium and energy balance of the mesosphere. Vertical profiles of global OH and its seasonal and
latitudinal variations have been observed by microwave and ultraviolet optical rim observations, but their horizontal
resolution is poor and they can only be observed during the daytime. Altitude profiles of mesospheric OH have been
measured by a large ozone lidar, but no continuous observations have been made. Mesospheric OH has been explained
in the formation theory of mesospheric metal atomic layers, such as Na, as contributing to the reduction of the bottom
side. However, the correctness of this argument can only be explained by the observation of OH. In this presentation,
we propose a lidar system by using the code modulated semiconductor laser in order to realize continuous observations
of the OH density profiles in the mesosphere.
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Fig.1 Absorption spectrum of OH at 75km altitude.
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Table 1. Specifications of the code-modulation OH lidar

Transmitter Wavelength 308.2nm
Laser Power 1 W/5W
Linewidth 0.2pm(0.6GHz)
Receiver Telescope Diameter Im
PMT Quantum Efficiency 40%
Optical Efficiency 10%
Data Acquisition Type Photon Count
Range Resolution 1000m
Accumulation Time 3600s
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Table 2. Emission wavelengths of different

semiconductor compounds 924.6nm 308.2nm
(active region/substrate) wavelength
InGaN / GaN, SiC 380-470nm
AlGalnP / GaAs 630-670nm Fig.4 Block diagram of the diode laser base transmitter system.
AlGaAs / GaAs 720-850nm (LD: Laser Diode, TA: Tapered Amplifier, SHG: Second
InGaAs / GaAs 900-1100 nm )
InGaAsP / InP 10001650 nm Harmonic Generator, SFG: Sum Frequency Generator)
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