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Development of Laser Heterodyne Infrared Spectrometer for atmospheric studies of the
planets
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The infrared heterodyne spectroscopy is the most sensitive and highest resolution spectroscopy in the middle infrared regio
and has been expected to be a useful method of remote sensing of minor constituents in the atmospheres of planets.

To detect trace gases and derive wind velocities, it is important that the sensitivity and resolution of spectrometer is high.
Laser heterodyne system has higher sensitivity and resolution than the other spectrometer. In the laser heterodyne system,
sensitivity rises by the high power laser and the resolution rises by the high wavelength stability. And it is important that the
wavelength of local oscillator is tunable. So, utilization of the quantum cascade laser as a local oscillator is a great advantage fc
heterodyne system because of their wide operating wave-number region and high power.

Over the past 20 years infrared laser heterodyne spectroscopy has been developed by our group in Tohoku University. Tt
purpose of this study is to establish the technique of remote sensing of planetary atmosphere by the tunable heterodyne infrar
spectrometer using a quantum-cascade laser. Now, we finished the test of wavelength stability and wavelength identificatiot
And we are setting up the light axis to get beat. We will develop the wide broadband heterodyne system and advance S/N an
wavelength stability. In this lecture, | will report present situation of this development and future view.
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