1. The intensity of each rotational Raman line backscattered by the excited molecules is given by the following Equation (C. M. Penney et al., 1974):
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P is laser power; 
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; N is molecular density.
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is the fraction of molecules in the state J and expressed by 
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J is quantum number; T is temperature; gJ(J) is statistical weight factor of rotational line due to a nuclear spin, which is 6 and 3 for even and odd N2 lines, respectively, and 0 and 1 for even and odd O2 lines, respectively; B is rotational constant.
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 is the differential cross section and expressed by
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v0 is the frequency of the incident radiation;
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When J belongs to Stokes line:  
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When J belongs to anti-Stokes line:
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2. The ratio, R, of two rotational Raman channels of HU lidar can be expressed as:
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 are the IF functions of two rotational Raman channels of HU lidar. For the wavelength of all RR line are very close, R can be reduced as:
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3. 353.nm rotational Raman (I353)

The relationship of ratio of vibrational Raman to 353.nm rotational Raman with temperature is same with relationship of 353.nm rotational Raman with temperature.

The Vibration raman signal is used to remove atmospheric transmission of rotational Raman signal.

I353=[image: image16.emf] 

Below is filter function table:

N2
	J
	-4
	-5
	-6
	-7
	-8
	-9

	wavelength
	354.45 nm
	354.35 nm
	354.25 nm
	354.15 nm
	354.05 nm
	353.95 nm

	IF function
	0.1
	0.3
	0.9
	0.9
	0.3
	0.1


O2

	J
	-5
	-6
	-7
	-8
	-9
	-10
	-11
	-12

	wavelength
	354.45 nm
	354.37 nm
	354.30 nm
	354.23 nm
	354.16 nm
	354.09 nm
	354.01nm
	353.94 nm

	IF function
	0.1
	0.25
	0.5
	0.92
	0.89
	0.22
	0.15
	0.08
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