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We compare the HSRL Rayleigh scattered molecular lidar return and the Raman nitrogen return with the goal of evaluating Fime (UT)
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A example of the backscatter cross section untstable inversions or a pirori assumptions about the scattering media.To first order, the accuracy of the AHSRL and Raman section measured by the Raman system
measured by the AHSRL in Eureka, Canada measurements depends on the number of detected photons and the background noise level. at the CART site in Oklahoma. Here shown
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combined channels of the AHSRL compared with an observed of nighttime data with a range resolution of 7.5m. Increased molecular attenuation pjodel predictions of the nitrogen Raman signal compared to an
profile derived from a 10 s average. The observed profiles are an at 355nm is evident in the faster decrease of the Raman profile with altitude. observed profile derived from a 10 s average. The observed profile
order of magnitude smaller than the predicted. Modeling is an order of magnitude smaller than predicted. The cause is not
suggests that the low sensitivity is at least partly due to optical known. However, differences between the specified and actual
imperfections in the telescope. Tests on a new HSRL with a higher optical efficiencies of individual elements are suspected.
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the rejection of background sky noise. This may favor the HSRL for
tropical applications with high altitude clouds and high sun angles,
but is less important in Arctic applications. Future Raman designs
may be able to reduce background noise though reductions in
filter bandwidths and the receiver field-of-view.

4) The discrepancy between model prediction and system
performance must be understood because the performance of
next generation systems may be improved.

5) This preliminary study does not provide sufficient information to
select to select instruments for deployment. Such decisions must

i . | 4 briaht cloud N . ! consider both the expected prefomacne of next generation
13 14 15 16 1?Tim;?UT]19 20 21 22 23 Background noise counts and count rates and bright clouds to scatter sunlight into the receiver. insturments and the full complement of measurements provided

Raman observed aerosol returns in the case observed with the AHSRL and Raman by the instruments.
used for noise comparisons. systems.

AHSRL observed backscatter cross section in the

case used for background noise comparsions.
Raman (Elastic - Molecular)/Molecular 25-Jun-2006

Table 1: Using parameters of the Raman and HSRL
systems we predict the ratio of the background

sky noise expected between the two systems. This
"back of the envelope" estimate showing 27 times
more noise in the Raman system is close to the
observed value of 15 times seen in the figures to the
left. Of course the measurements are from differént
times and locations, but an effort was made to find

e 12:00 15:00 o0 21:00 00:00 roughly comparable conditions with high sun angles
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