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Introduction Measurements of vertical concentration profiles of greenhouse gases (GHGs) is extremely important for our

understanding of regional air quality and global climate change trends. In this context, laser heterodyne radiometer (LHR)
technique has been developed!!3l for ground-based remote measurements of GHGs in the atmospheric. Solar radiation
undergoing absorption by multi-species in the atmosphere is mixed with a local oscillator (LO) in a photodetector. Beating note at
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total absorption of the solar radiation by all molecules in the atmospheric. Near-IR (~1.5 um) and mid-IR (~8 um) [é] LHRs have

been recently developed in the present work. Field campaigns have been performed on the roof of the platform of IRENE in
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This LHR has similar fiber coupling structure (Fig wo] ——
6.c) and beat signal processing circuits with the U e
P , previous setup, but a wide band tunable external |  Fig 9:Schematic diagram of laser heterodyne balance detection. Fig 10: Spectrum in balanced
| SHECLUSIO1640mm) cavity laser is used as the LO(Fig 6.b). It has low and unbalanced mode.

RF noise(Fig 7). The radiation from the solar J In this structure (Fig 9), a balanced photo-detector is used, one of it input ports accept the combination
tracker (Fig 6.a) and LO is connected to the jof sunlight and LO, another input ports only accept LO. A variable fiber attenuator is used to adjust the
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measurement system by single-mode fiber. optical power in the reference channel of balanced photo-detector. The Spectrums from spectrum
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20 S— 11 analyzer(Fig 10) show balanced detection can reduce RF noise.
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Conclusions & Perspectives

A dual-channel LHR for the simultaneous measurement of CH, & CO,, a broadband LHR for CO,(!3CO, /1?CO,) and a laser heterodyne balance detection device in near IR, and
a prototype of mid-IR LHR were developed and tested with ground-based remote measurement of CH,, N,O, CO, (including 13CO, /12CO,), H,O vapor (and its isotopologue
HDO) in the atmospheric column, on Dunkerque and Hefei. The LHR spectrums were in good agreement with the FT-IR spectrum (Bruker IFS 125HR FTS) and SNR.

» Improve the SNR and ILS of LHR and optimize the laser wavelength correction.

»Development of a heterodyne spectrum inversion algorithm to determine the vertical concentration profile of the target atmospheric trace gases and analyze the reliability
of the inversion results.
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