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Abstract: To evaluate the effect of the stability of the laser on the inversion of the NO, distribution in
differential absorption based on the NO, absorption spectrum and the lidar equation. The relative er-
rors caused by wavelength shift and energy fluctuation in the range resolved differential absorption li-
dar were analyzed. Two Nd : YAG lasers are used to pump into two dye lasers to produce two wave-
lengths, A,,(448.1 nm) and A,;(446.6 nm), respectively. In the absence of frequency and power sta-
bility conditions, the influence of the change of NO, absorption cross section caused by wavelength

drift on the inversion concentration was analyzed. When the two wavelengths drift is less than 0. 005
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nm, the total relative error of inversion concentration due to A, and A, wavelength drift is less than
3%, and A, drift is the main factor. Then the influence of energy fluctuation on the inversion concen-
tration is analyzed. The results show that the energy fluctuation has no effect on the inversion concen-
tration, but the energy reduction will increase the statistical error. When the energy fluctuates in a
range of 5% or less, detection range decreases about 100 meters. Lastly, the vertical or horizontal

NO, profiles were measured at range of 0.5 km to 3. 0 km. This method provides theoretical basis and

technical support for the design and application of practical NO, differential absorption lidar.
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