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EXECUTIVE SUMMARY 

OBJECTIVE 

This study aims to explore the feasibility of generating Radio Frequency (RF) signals with laser 
induced plasma (LIP) in air at atmospheric pressure. This report presents the development status of a 
suite of diagnostics meant to look for correlations between LIP properties and RF emission. The 
study aims to control the time dynamics and geometry of LIP to determine if those factors ultimately 
control RF output. Adjusting the time delay between an ultra-short-pulse-laser (USPL) (35 fs pulse 
duration and 6 mJ pulse energy) and a Nd:YAG laser (ns pulse duration and up to 700 mJ pulse 
energy) allows control over the time dynamics. A spatial light modulator (SLM) provides control of 
the plasma geometry. 

RESULTS 

• An experimental test bed has been constructed consisting of synchronized USLP and 
Nd:YAG lasers, optics aligned for combining the laser pulses, plasma diagnostics, and 
motorized translation stages for holding solid targets. 

• A laser interferometer has been constructed capable of measuring electron density in LIP 
with spatial resolution near 10 µm and time resolution near 10 ps. 

• An astigmatism-corrected 320 mm focal length spectrometer has been acquired and 
integrated with an ICCD, input fiber bundle, and collection optics to serve as a passive 
spectroscopy diagnostic with 200 µm spatial resolution. This instrument can deliver 
electron density and electron temperature measurements if appropriate plasma modeling is 
applied to interpret the spectra. 

RECOMMENDATIONS 

Upcoming experiments will measure the scaling of RF enhancement as a function of the laser 
intensities as well as their relative time delay. Plasma diagnostics will look for correlation between 
RF enhancement and plasma properties. 

Diagnostic development is ongoing, and refinement will continue. Determining accurate measures 
of electron density and electron temperature from spectral observations will require deeper 
examination of the plasma modeling employed to interpret the measurements. Further exploration of 
interferometric methods to enable transverse-viewing could be worthwhile in order to reduce 
measurement ambiguity. Acquiring an additional amplifier for the USPL would help the research 
effort because generating LIP in air alone using focal lengths greater than 500 mm is difficult with 
the present laser intensity. 
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