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Modern aerospace applications require accurate measurement and precise control of flow properties. A novel laser diagnostic technique: coherent microwave Rayleigh scattering from resonance enhanced multiphoton ionization (REMPI), Radar REMPI, was demonstrated experimentally and theoretically. The technique combines high sensitivity of microwave detection and extreme selectivity of nonlinear optical process. 

Physics of coherent microwave scattering and REMPI will be discussed first. Coherent microwave Rayleigh scattering guarantees direct relation between the scattering signal and total electron number inside the plasma. REMPI achieves highly selective generation of electrons for different species. 

The unique time-accurate, in-situ and remote sensing nature of Radar REMPI is attractive to numerous applications. The nanosecond response of the excitation and detection makes Radar REMPI robust to quenching and useful for the reacting environment. Localized measurement and remote sensing capability are important to sensitive detection of critical apparatus. Here trace species detection, rotational temperature measurement and weakly ionized plasma amplification will be discussed. 

Finally, I will conclude the talk with my future plans.

