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Experience National Institute of Standards and Technology
Materials Science and Engineering Division, Gaithersburg, MD

Research Staff July 2017 to Present

Developing thermodynamic and kinetic models of precipitate particle evolution and equilibrium
in ternary alloys analogous to nickel-based superalloys.

NRC Postdoctoral Associate July 2015 to June 2017

Implemented phase field model for solid-state transformation in alloy systems with three com-
ponents and four phases, analogous to Inconel 625. Designed initial conditions based on electron
micrographs of additively manufactured Inconel 625 to simulate microstructure evolution during
heat treatment. Produced thermodynamic models through simplification of quantitative CAL-
PHAD databases while retaining key phase diagram features, using computer algebra systems to
accurately generate expressions and multivariable derivatives for import into phase field software.

Veeco Instruments Solar Process Development Center, Clifton Park, NY
Process Engineer July 2009 to August 2011

Part-time during master’s degree. Researched non-toxic alternatives to CdS, reporting to senior
management. Traveled to Helsinki to evaluate state-of-the-art atomic layer deposition reactor.

DayStar Technologies Materials Development Group, Clifton Park, NY
Process Engineer January 2009 to June 2009
Process Technician July 2006 to December 2008

Researched alternatives to chemical bath deposition of CdS thin films, including nontoxic mate-
rials and novel reactor geometries. Achieved 72× scaleup in CdS deposition area with only 6×
increase in waste generation.

Education Rensselaer Polytechnic Institute Troy, NY
Doctor of Philosophy in Materials Engineering September 2011 to May 2015
Thesis: Bias in Polycrystal Topology Caused by Grain Boundary Motion by Mean Curvature

Performed large-scale phase field simulations of normal isotropic grain growth on high perfor-
mance computing clusters including AMOS, an IBM Blue Gene/Q supercomputer. Designed and
implemented algorithms to reconstruct polyhedral grain topology (faces, edges, and vertices) from
diffuse interfaces in 2D and 3D phase field datasets. Found the process of triangular face elimina-
tion responsible for biasing topology in populations of polyhedral grains in synthetic, simulated,
and real metal microstructures.

Master of Science in Materials Engineering September 2009 to May 2011
Thesis: Effects of Magnesium(II) on Zinc Oxide Nanorod Growth From Aqueous Solution

Designed experiments to deposit ZnO on glass substrates using a novel flow-through aqueous
chemical reactor. Found minor effects of Mg2+ ions on ZnO film stress and lattice parameters.

Bachelor of Science in Chemical Engineering September 2002 to May 2006

Skills Programming languages: C, C++, Python

Parallel programming: CUDA, OpenMP, MPI-2/MPI-IO, POSIX threads

Tuning: gdb, gprof, Valgrind; nvprof, nvvp

Version control: git, GitHub, branching workflows

Data management: mdadm (RAID1, RAID5, RAID6), rdiff-backup, rsnapshot
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