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Rotational Raman lidar for atmospheric temperature profiles
measurements in the lower-air
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Abstract: Rotational Raman lidar technique was introduced to measure atmospheric temperature in the
lower-air in this paper. A rotational Raman lidar detects the rotational-Raman backscattering signals of
N and O- in the atmosphere. By calculating ratio between two return signals, atmospheric temperature
vertical profiles can be derived. the performance of this lidar was simulated. The transmitter of rotational
Raman lidar is a Q-switched Nd:YAG laser with a oﬁtput energy of 200mJ by a beam expandér. We filter
out the necessary portions of pure rotational Raman spectra of molecular nitrogen and oxygen with a
double grating monochromator. The receiver employs double channel photo counter and photomultiplier
tube with quantum efficiency of 10%.Signal simulations indicate that Signal-to-Noise Ratio (SNR)
below 10.2km is more than 10:1(48000 pulse) during night-time and it below 3.6km is more than 10:1
during day-time. The calculated temperature profiles with this technique agreed with the introduced real
temperature profiles within 0.3K.

Key words: Raman lidar; Atmospheric laser detection; Atmospheric temperature; Grating
monochromators
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Table I. Values for B, D, g{J), I and /

Molecule Bl(em™) D fem™) &) (J even) & () (Jodd) I (10" em®)
N, 1.989500 5.48x107 6 3 1 0.509
0, 1.437682 4.85x107 0 1 0 127
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