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Development of a laser heterodyne spectrometer
for observation of the Antarctic ozone hole
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Abstract A new laser heterodyne spectrometer is being constructed for observation of the atmospheric minor
constituents related to formation of the Antarctic ozone hole. This instrument is equipped with four local oscillator
diode lasers which operate in different wavenumber regions from 900 cm™! to 1220 cm™, and the wavenumber
resolution is ~0.001 cm™!. The optical system and the electrical system except for the data acquisition apparatus
are protected by an aluminum shield against external temperature fluctuation and EMI noises. The target
molecules of this instrument are ozone, nitric acid, nitrous oxide, methane and water vapor.
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Fig. 1. A schematic diagram of the new laser heterodyne spectrometer.

Table 1. Performance parameters of the new heterodyne spectrometer.

Size

Weight

Spectral region
Bandwidth

Resolving povwer
Temperature range
Temperature stability
Liquid Nz holding time
Scan time

1400mm X 600mmX 500mm
120kg

900, 1100, 1190, 1220cm™!
40MHz (0.0013cm™ ')

6.9 - 9.4x 10°

65 - 90K

<0.01K

>2days

9min/spectrum
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