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Ph.D., Nuclear Engineering, December 2009
The Ohio State University, Columbus, OH
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Dissertation: Inverse Methods for Radiation Transport

M.S., Nuclear Engineering, June 2006
The Ohio State University, Columbus, OH
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Thesis: Using the Schwinger Inverse Method for Shield Material
Identification in One- and Two-Dimensional Radiation Source/Shield Systems

B.S., Engineering Physics, June 2004
The Ohio State University, Columbus, OH
GPA: 3.76

2010-Present: Research and Development Staff; Nuclear Security Modeling

Group, Oak Ridge National Laboratory, Oak Ridge, TN

- Applied deterministic and stochastic methods for uncertainty quantification
in inverse transport problems.

- Developed and implemented modern optimization techniques into inverse
transport solvers.

- Implemented parallel processing into stochastic optimization/uncertainty
quantification methods.

- Developed surrogate modeling techniques to greatly enhance the speed of
inverse transport solvers.

- Developed a graphical user interface for inverse transport tools.

- Worked on perturbation theory and sensitivity/uncertainty analysis for fixed-
source radiation transport problems in complex geometries.



2006-2010: Graduate Research Associate; Los Alamos National Laboratory, Los
Alamos, NM.

- Applied a variety of techniques (perturbation methods, gradient-based
methods, stochastic methods) for solving inverse transport problems.

- Studied multidimensional ray-trace techniques and developed a method to
use ray-tracing to evaluate surface and volume integrals of adjoint fluxes and
forward-adjoint flux products.

- Developed adjoint-based differentiation techniques to aid in solving inverse
transport problems with measurements of passive gamma rays, neutron-
induced gamma rays, and neutron multiplication.

- Investigated first-order perturbation theory as applied to the sensitivity of
critical assemblies to perturbations in physical parameters.
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Skills

- Programming Languages: C++, Fortran 90

- Particle Transport Codes: MCNP, Denovo, PARTISN, ADVANTG, SCALE
(MAVRIC, KENO, Monaco)

- Uncertainty Quantification and Optimization: Dakota, TASMANIAN, SCALE
(TSUNAMI, TSURFER, Sampler)

- Other: Developer of INVERSE (LANL Emergency Response) and the INVERSE
graphical user interface.

Activities
- Technical Reviewer, Nuclear Science and Engineering, 2013-present



- Technical Reviewer, Progress in Nuclear Energy, 2013-present

- Technical Reviewer, Annals of Nuclear Energy, 2009-present

- Session Chair, 2005 American Nuclear Society Student Conference
- American Nuclear Society (2004-Present)



