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o the double grating monochromator
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Fig 5 Schematic diagram o Raman L idar
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Abgtract Due to lower tropospheric aerosols, the Rayleigh and vibrational Raman methods can’ t measure lower tropospheric
temperature profiles accurately. By using N2 and O> molecular pure rotational Raman scattering signal's, lower tropospheric tenmr
perature profiles can be gained without influence of lower tropospheric aerosols. S we decide to use a pure rotational Raman Li-
dar to get lower tropospheric temperature profiles. At present , because the most light- splitting systemsof pure rotationa Raman
Lidar measure temperature by gaining a single rotational Raman line, the signal to noise ratio (SNR) of these Lidar systems are
very low. SO we design a new kind of Lidar light-splitting system which can sum different rotational Raman lines and it can inr
prove SNR. And we can find the senstivity of the temperature of the ratios of multi rotational Raman linesis as same as single
rotational Raman line’ s through theoretical analys's. Moreover , we can obtain the temperature profiles with good SNR from this
new the system with a normal laser and a small telescope up to severa kilometers. At last, with the new light-splitting system,
the lower tropospheric temperature profiles are measured from 0. 3 km to 5 km atitude. They agree well with radiosonde obser-
vations, which demonstrate the results of our rotational Raman lidar are reasonable.
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