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Observation of fully resolved molecular transition lines in planetary atmosphere in hte mid-IR spectral region (3-20 microme-
ter) allow the retrieval of physical parameters such as pressure, temperature, molucular abundance, and dynamical properties
the atmosphere (i.e. wind velocities) from single line profiles [Koustiuk, 1994]. Such observations can probe atmospheric region:
not otherwise accessible remotely and can provide long-term coverage not possible by spacecraft missions. Mid-IR heterodyr
observations have proven to be a valuable tool for planetary astronomy since the 1970s and important results have been achie\
on Mars, Venus, Saturn, Jupiter, and Titan [Fast et al., 2006; Goldstein et al., 1991; Kostiuk et al., 1996, 2001]. Due to the smal
line-width or doppler shift of these emission features, high spectral resolution in the infrated can only be achieved by heterodyne
techniques.

The infrared heterodyne technique has been developed for ultrahigh resolution IR spectroscopy of the absorption spectra
trace constituents in the earth’s atmosphere since 1990s in Tohoku university, Japan. The spectral resolution of the develop
system are 0.0013 /cm. This performance is sufficient for retrieving the altitude profile of atmospheric ozone through an inversior
method. Accurate measurements of ozone vertical profiles using a tunable diode laser heterodyne spectrometer were perforn
by Okano et al. [1989]; Taguchi et al. [1990]; Fukunishi et al. [1990]. However, a power of the tunable diode laser is not
sufficient for retrieving the planetary signal.

The recent advent of the quantum cascade (QC) laser emitting in the 4-16 micrometer range has greatly increased the ava
ability of tunable laser sources for high-resolution spectroscopic applications in the mid-IR spectral region. The stability (10°8)
and the intensive power (100 mW) break up the inadequacy of the previous laser, and provide complete solution to observe tt
planetary components. Recently, Sonnabend et al. [2005] have successfully achieved the important results on Mars using tunal
QC laser. Here we report the fundamental development for the infrared heterodyne spectroscopy near 10 micrometer (spectt
resolution &gt; 10°7-8) which is based on a tunable QC laser as local oscillator in Tohoku university. This cutting-edge progress
will be expected to provide a graet advance for planetary physics.
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