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EDUCATION

North Carolina State University May 2018
Doctor of Philosophy
Department of Materials Science and Engineering

Dissertation title:“Mid-infrared plasmonics in cadmium oxide thin films”
Advisor: Professor Jon-Paul Maria

North Carolina State University December 2017
Master of Materials Science and Engineering

Appalachian State University May 2014
Bachelor of Science in Applied Physics

RESEARCH EXPERIENCE

Oak Ridge National Laboratory September 2018 - Present
Center for Nanophase Materials Science: Scanning Probe Microscopy Group
Postdoctoral Researcher

· Developed automated and dynamic piezoresponse force microscopy techniques to explore ferroelectric
and ionic phenomena.

· Worked closely with visiting scientists to develop and progress user proposals to achieve mission critical
objectives.

· Implemented pulsed laser deposition (PLD) of ferroelectric complex oxides with in-situ chemical, struc-
tural and electronic characterization for fundamental studies.

North Carolina State University August 2014 - August 2018
Graduate Student Researcher (Advisor: Prof. Jon-Paul Maria)

· Synthesized doped oxide semiconductor thin films with tunable plasmonic modes for high performance
infrared detectors.

· Identified promising dopants for the high mobility semiconductor cadmium oxide (yttrium, indium, tin)
and feasible growth alternatives (reactive RF co-sputtering and reactive impulse DC co-sputtering).

· Predictive modeling and measuring of plasmonic modes available in oxide thin films (transfer matrix
modeling method and infrared optical measurements).

· Built, designed, and implemented high vacuum chambers for the growth of high performance electronic
thin films.

Appalachian State University August 2011 - May 2014
Undergraduate Student Researcher (Advisor: Prof. Tonya S. Coffey)

· Correlated nano-scale thermal properties of organic solar cells to efficiency mechanisms with the use of
a Nano-TA2 thermal analysis system in conjunction with atomic force microscopy.

SKILLS

· Experienced in advanced scanning probe microscopy techniques including atomic force microscopy,
piezoresponse force microscopy, scanning tunneling microscopy, and Kelvin probe microscopy.

· Proficient in multiple computational platforms including Python, Matlab, Mathematica, Lumerical,
AutoCAD, Labview, and Igor.



· Thin film synthesis (PLD, sputtering, and molecular beam epitaxy), infrared and visible spectroscopies,
X-ray spectroscopies, scanning electron microscopy, device and thin film electrical characterization.
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