P-2
BR 2054 m®D COFHAIANT B4 2 DIAL XFRDERFE

Development of the optics of Heterodyne DIAL for CO, measure-
ments whose wavelength is 2.05 um
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Abstract

A Heterodyne Differential Absorption Lidar (DIAL) for CO, measurements whose wavelength is 2.05
um has been developed. The major merit of Heterodyne detection is the capability to observe re-
gardless of daytime or nighttime. A diode-pumped single frequency Tm:Ho:YLF laser was utilized as
the laser transmitter. The cold gas cooled side pumping module was developed so that high pulse
energy can be obtained, and the laser transmitter operates at pulse repetition frequency of 30Hz and
emits output energy of 84mdJ/pulse with pulse width of 138nsec. The receiving optics consists of
100mm off-axis telescope and fiber based optics. This paper introduces the details of the Heterodyne
DIAL and some examples of observation results.
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Table 1 Operating conditions of Heterodyne DIAL for CO, measurements

Laser output energy 84 mJ / pulse | Transmitting energy from the telescope is
72 mJ / pulse due to optical losses.

Pulse width (FWHM) 138 nsec Corresponding bandwidth is 3.2MHz for
Fourier transform limited pulse.

Repetition rate 30 Hz

Shot noise — other noise ratio ~2dB
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Fig.6 An example of the received signal
intensity data of Heterodyne DIAL
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