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Nanoparticle synthesis by nanosecond repetitively pulsed plasma discharges

The portable, on-demand, and point-of-use
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for NP synthesis generally operate at local agglomerates

thermodynamic equilibrium (LTE) and are not appropriate for POP NP synthesis. However,
fast, efficient, finely-controlled synthesis using a simple and compact platform may be
possible with nanosecond repetitively pulsed (NRP) discharges that initiate non-LTE
chemistry to promote nucleation and growth. This project will seek to demonstrate the
efficacy NRP discharges for NP synthesis and develop a detailed, quantitative understanding
of the synthesis mechanism. These goals will be achieved by linking the properties of the
plasma, the products, and the reactive medium through tightly coordinated experiments
centered on in situ laser diagnostics of spatiotemporal NP growth by using spontaneous
Raman spectroscopy [3,4] and coherent anti-Stokes Raman spectroscopy (CARS), as well as
optical emission spectroscopy to determine NP formation Discharge core
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