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Abstract: Laser radar systems employ laser spectroscopic techniques as remote sensing
tools for studying the atmosphere. Resonance lidar is used to measure composition,
temperatures and winds in the upper atmosphere at high resolution and precision.
These systems transmit pulses with peak powers of Megawatts while detecting signals
on the order of single photons. The receivers employ photon-counting techniques that
introduce an inherent uncertainty in the lidar measurement that acts as a fundamental
noise in the system. Current environmental measurements demand accurate
measurements of rapidly varying quantities. Separating the instrumental variability
from the geophysical variability is critical in making accurate measurements. In this talk
I will discuss the principles and practices used in the design and implementation of
resonance lidar systems. I will illustrate the challenges and discuss future developments
by considering contemporary lidar systems and their measurements of nonlinear wave
fluxes and auroral arcs in the upper atmosphere.
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