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Abstract - Non-equilibrium plasmas are one of the unsung heroes of modern science and
engineering and central to a number of emerging applications in fields as diverse as healthcare
and environmental management to agriculture and transportation. However, one of the
challenges in the application of plasma devices in any of these fields is that they inherently
require high voltages — upwards of kilovolts and beyond — to operate. This makes developing
portable plasma devices that can be taken into field applications, such as disaster areas or
developing regions, and limits plasma equipment to laboratories or similarly suited facilities.
One approach to overcoming this limitation is to develop devices and sources that directly
convert another form of energy — such as thermal or mechanical energy — directly into plasma
generation. Such ‘energy conversion plasmas’ could be based on an energy harvesting strategy,
utilizing abundant other forms of energy to operate, rather than their own high-voltage power
supply. Non-centrosymmetric crystals, which are crystalline materials where the unit cell does
not have a central point of symmetry, provides one potential approach to energy conversion
plasmas, where pyroelectric and piezoelectric materials can be used to convert heat or
mechanical motion into a plasma, respectively. In this talk, | will overview our efforts in this
area, including our work with piezoelectric transformers'> and pyroelectric crystals®, and most
recently, with spark igniters®. | will discuss our findings and innovations, the challenges we have
faced, and potential opportunities for future efforts.
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