PO matWAU VL 4 ) — 54 ¥ —DHR

Development of a UV Rayleigh scattering lidar for measuringatmosphereic temperature
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Faculty of Eng., Fukui Univ,, D. X. Hua, T. Kobayashi

Abstract. We will reporte the development of a Rayleigh scattering lidar system
operating at 355nm to measure atmospheric temperature, The technique measures the
temperature dependent Rayleigh-scattering linewidth using. three-channel detectors with a
Fabry-Perot etalon. From the analysis of the three iﬁtegrated signal values, the Rayleigh
scattering component can be separated from the Mie component and the temperature can be
measuremed accurately. Caculation result shows that the temperature accuracy of 2 K is
realized up to a height of 6 km for a range resolution of 100 m with a 100-shot average

and a laser output energy of 15 mJ using a 0.4-m- diameter télescope .
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Fig. 1. Block diagr?m of UV Rayleigh lidar for measuring Fg. 2. Spectral distribution of the Mie/Rayleigh
atmospheric temperature scattering returns and the three-channel filter
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Fig. 3. Temperature Sepsitivity of the Rayleigh scattering
for the signal frequency to the laser frequency
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Fig.4. Simulation of the detected photoelectron counts for signal return
fromthe atmosphere at 355nm and 532nm, Results are for al0O-shot
average ,a range resolutiqn of 100 m.
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Fig. 5. Signal-to-noise ratios computed for Rayleigh scattering
at 300K -atmospheric temperature ,Results are for a 100
shot average and a range resolution of 100 m
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Fig. 6. Temperature errors as a function of range. Result are
for a 100 shot average with a range resolution of 100 m
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