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Laser method of precisely observing the transition region from the ground:
Resonance-scattering Ca/Ca+ lidar
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Resonant-scattering lidar which utilizes meteoric atoms and/or ions as tracers, is an excellent method that enables
ground-based laser observation of the transition region with a high temporal and spatial resolution. The representative
tracers are iron and sodium which are relatively densely distributed in the transition region, the measurements of iron and
sodium, however, are restricted to the neutral atoms as there is no available transition in the ions from the viewpoint of lidar
technology. On the other hand, calcium, although not so densely distributed compared to iron or sodium, is so attractive,
because both neutral atoms (Ca) and ions (Ca+) have available transitions applicable for lidar; that is, calcium as a lidar
tracer, has an excellent potential to study a variety of dynamics appeared in the ultrahigh atmosphere region. Here, we report
a resonant-scattering lidar that can simultaneously observe both Ca and Ca+ with a high temporal and spatial resolution. The
system is based on a solid-state, dual-wavelength, injection-locked Ti:sapphire laser, being operated stably over an entire
night. In our presentation, we will also discuss what new observations are expected in the near future, including a typical
demonstration of the resonant-scattering Ca/Ca+ lidar examined so far.
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