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Design of Polychromator and Technical Implementation of Daytime Raman
Lidar for Atmospheric Water Vapor Measurement
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Abstract;: In order to achieve the water vapor measurement in day and night time, the quadruple
frequency of Nd : YAG pulsed laser is selected as the transmitter in the construction of solar-blind
Raman lidar. Due to the Ozone pollution in the lower atmosphere, besides the detection of the vibrational
Raman signals of nitrogen and water vapor, exmaination of the vibrational Raman signal of oxygen is
necessary for retrieving the Ozone concentraiton from the ground to the height of interest, which can be
used as the solution for correcting the Raman lidar equation. Meanwhile, the high-resolution grating and
tunable laser mirrors are selected to construct the grating spectormeter for the separation of the
vibrational Raman signals of oxygen. nitrogen and water vapor. The simulation results show that the
vibrational Raman siganls of oxygen, nitorgen and water vapor can be extracted finely when the incident
angle of the grating spectrometer is set to be 10 deg, and the solar blind Raman lidar can achieve the
water vapor measurement up to the height of 2 km.
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Central wavelength of Raman spectra at exciting wavelength of 266.0 nm, and its corresponding backscattering

cross section and Ozone absorption cross section

Property Air O, N. H,O

Frequency shift/cm™! 0 1556 2 331 3 654

Wavelength/nm 266.0 277.5 283.6 294.6

Cross section/ (X107 em® « sr ') / 12.4 9.71 22.7

Ozone absorption cross section/( X 107" ¢m® * molecule™) 0.936 0.491 0.298 0.079
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Fig.4 Schematic diagram of the solar-blind Raman lidar
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Table 2 Specifications of the solar-blind Raman lidar

Parameter Value Parameter Value

. . Wavelength 266.0 nm . . Diameter 400 mm
Transmitter Nd : YAG o Receiver cassegrain
Repetition frequency 10 Hz Focal length 3 000 mm
pulsed laser _ telescope . .

Pulse energy 150 m] Field of view 0.2 mrad

Grating Groove number 3 600 gr/mm Detector PMT Quantum efficiency 0.23
spectrometer Bandwidth of TLM 10 nm (Hamamatsu R7154) Gain 1.0X 107
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Fig.10 Simulation of the solar-blind Raman lidar
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