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Study of UV rotational Raman scattering lidar for
atmospheric temperature profiling
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Abstract. We have developed an UV rotational Raman lidar at 355nm for profiling of the atmospheric
temperature in the troposphere. Temperature profiling is determined from the intensity of N, O, rotational Raman
lines. A grating and two interference filters are used for separating rotational Raman backscatter signals spectrally.
Measuring range of the lidar is limited to the height of 1-2km for realizing compact lidar system arrangement.
Simulation shows that the sensitivity of the system is 0.43%/K and statistical temperature error is about 0.9K at 2
km with100mJ laser energy, 250mm telescope and 50m range resolution and 10 min observation time.
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Fig.1 Schematic of the UV rotational Raman lidar
system for profiling of atmospheric temperature
Table 1 System parameters
Laser: Nd:YAG Laser
Wavelength: 354.67nm
Energy: 100mJ
Pulse repetition rate: 20Hz
Telescope: 25cm
Field of view: 0.1mrad
Grating: 2400gr/mm
Table1 IF Filter (CWL, FWHM, Tpeak)
Filter-1: 353.9nm, 1.0nm, 54%
Filter-2 : 353.1nm, 0.6nm, 62.5%

Detector: PMT R3896 (HAMAMASTU)
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3. Fig.2 Temperature coefficient of the Raman lidar
and the transmittance of IF filters
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Fig.3 Comparison of Raman and Rayleigh lidar

system for temperature error vs range
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