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We compare the HSRL Rayleigh scattered molecular lidar return and the Raman nitrogen return with the goal of evaluating
the application of these instruments to optical depth and aerosol/cloud backscatter cross section measurements. In
constrast to conventional lidars, both of these insturments provide robustly calibrated measurements without the need for
untstable inversions or a pirori assumptions about the scattering media. To first order, the accuracy of the AHSRL and Raman
measurements depends on the number of detected photons and the background noise level.

Predictions of molecular scattering in the molecular and
combined channels of the AHSRL compared with an observed
profile derived from a 10 s average. The observed profiles are an
order of magnitude smaller than the predicted. Modeling
suggests that the low sensitivity is at least partly due to optical
imperfections in the telescope. Tests on a new HSRL with a higher
quality telescope are planned to validate this result.
The new HSRL will transmit 50% more energy. This
will increase both predicted and observed sensitivities.

The AHSRL and the Raman lidars record similar count rate profiles. However, both
are lower than predicted. Both profiles were computed from 10 second averages
of nighttime data with a range resolution of 7.5m. Increased molecular attenuation
at 355nm is evident in the faster decrease of the Raman profile with altitude.
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Raman observed aerosol returns in the case
used for noise comparisons.

Background noise counts and count rates
observed with the AHSRL and Raman
systems.

Model predictions of the nitrogen Raman signal compared to an
observed profile derived from a 10 s average. The observed profile
is an order of magnitude smaller than predicted. The cause is not
known. However, differences between the specified and actual
optical efficiencies of individual elements are suspected.
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AHSRL observed backscatter cross section in the
case used for background noise comparsions.

An example of the backscatter cross
section measured by the Raman system
at the CART site in Oklahoma. Here shown
uncalibrated.

