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Development of a Diode Laser Heterodyne Spectrometer
for Observation of Planetary Atmospheres
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We are developing a diode laser heterodyne spectrometer with an acousto-optic spectrometer (AOS) as
the back-end of the system for ground-based remote sensing of planetary atmospheres. The AOS being in
the works has-an instrumental bandwidth of 250 MHz and a frequency resolution of 1 MHz. Thus, this
system enables us to obtain absorption or emission spectra of faint planetary infrared radiation with an
extremely high resolution of > 10°.
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OPTICAL SYSTEM FOR LASER HETERODYNE DETECTION ACOUSTO - OPTIC SPECTROMETER
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Fig. 1 Block diagram of a diode laser heterodyne spectrometer
for remote sensing of planetary atmospheres.
Table 1 Characteristics of an acousto - optic spectrometer.

AO Medium Gallium Phosphide (GaP)
Diffraction Efficiency 15%
Light Source ' Frequency Stabilized Diode Laser (A=633nm)
Center Frequency 1500 MHz
Bandwidth 1000 MHz
Fréquency resolution 1 MHz
Detector 512ch Linear Image Sensor
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