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Professional Experience
North Carolina State University, Raleigh, North Carolina
Associate Professor of Physics August 2020 – Present
Assistant Professor August 2014 – August 2020

University of North Carolina at Chapel Hill, Chapel Hill, North Carolina
Postdoctoral Researcher August 2013 – August 2014
• Upgrading nucleosynthesis codes to improve efficiency by up to a factor of 100
• Advising graduate students on research projects and training them in analysis techniques
• Extending Monte Carlo nucleosynthesis models and developing data management tools

Universitat Politècnica de Catalunya (UPC), Barcelona, Spain
Postdoctoral Researcher September 2010 – July 2013
• Modernized post-processing nucleosynthesis codes to improve stability and efficiency
• Developed methods for mapping white dwarf abundance patterns onto Smooth Particle

Hydrodynamics (SPH) simulations to model white dwarf merger nucleosynthesis
• Developed and performed experiments to measure nuclear properties by α-particle transfer
• Collaborated on international experiments to determine the properties of nuclei important for nova and

x-ray burst nucleosynthesis
• Contributed expertise towards the development of the Canfranc Underground Nuclear Astrophysics

Laboratory, Canfranc Estación, Spain

Tesla Engineering Ltd., Storrington, UK
Scientist May – September 2004
• Developed Magnetic Resonance Imaging (MRI) gradient coil design software
• Developed and implemented training record database
• Analyzed quadrupole magnet fields with specialized equipment

Intern May – August 2002 & 2001
• Added user interface to MRI gradient coil modeling software
• Assisted with code upgrades to coil modeling software

Education
Ph.D. Physics December 2006 – May 2010
The University of North Carolina at Chapel Hill (UNC), Chapel Hill, North Carolina
Dissertation: “Investigation of the s-Process Neutron Source 22Ne+α”
I reduced the reaction rate uncertainties for the 22Ne+α reactions by a factor of 100 by performing a
nuclear resonance fluorescence experiment at the High Intensity γ-ray Source facility. Additionally, I
developed a novel method of extracting 22Ne concentrations in targets that involved implementing complex
deconvolution routines to fit yield data, resulting in the most precise low-energy 22Ne(p,γ)23Na resonance
strength to date. To analyze both experiments, I utilized extensive detector response modeling in Geant4
and developed a Monte Carlo reaction rate code that was a first for calculating statistically-realistic rate
uncertainties.

M.S. Physics September 2004 – December 2006
The University of North Carolina at Chapel Hill, Chapel Hill, North Carolina
Thesis: “The γ-ray Detection System at the Laboratory for Experimental Nuclear Astrophysics”
This project involved characterization of the detection system at the Laboratory for Experimental Nuclear
Astrophysics (LENA) at the Triangle Universities Nuclear Laboratory. By exploring coincidence detection
schemes, I obtained high background suppression of a factor of 3000, thus greatly increasing the
sensitivity for measuring small reaction cross-sections.

Master in Physics (Physics with Satellite Technology) September 2000 – May 2004
The University of Surrey, Guildford, UK
Degree awarded with First Class Honors
This program included a one-year independent research project at UNC designing, building, and
characterizing a cosmic muon veto shield for the LENA γ-ray detection system. The shield utilized a novel
wavelength shifting fiber readout system to reduce detector footprint and improve operating lifetime.



Additional Training
2014 New Faculty Workshop 23 – 26 June 2014
College Park, Maryland

2009 National Nuclear Physics Summer School 28 June – 10 July 2009
Michigan State University, East Lansing, Michigan

Asymptotic Giant Branch (AGB) star modeling 12 August – 9 September 2007
with John Lattanzio. Monash University, Clayton, Victoria, Australia

Geant4 Tutorial 22 – 26 May 2006
Jefferson Laboratory, Newport News, Virginia

Affiliations and Awards
• US Department of Energy Early Career Award, 2017
• Awarded travel grant for invited talk at APS April Meeting, 2013
• Awarded ESF EUROCORES program, EuroGENESIS funding, 2010 - 2013
• Awarded travel grant for Nuclei in the Cosmos meeting, 2012
• Member of the European Physical Society since 2011
• Member of the American Physical Society since 2004
• Awarded the Agilent Technologies Master in Physics Prize for best overall performance of

undergraduates in Physics, 2004

Skills Summary
Laboratory Experience
• Spectrometer systems

– Enge split-pole spectrograph at the Triangle Universities Nuclear Laboratory, North Carolina
– Enge Splitpole at Yale University, New Haven, Connecticut, and at the Institut de Physique

Nucléaire, Orsay, France
– Quadrupole-Dipole-Dipole-Dipole (Q3D) at Maier-Leibnitz-Laboratorium, Technische Universität

München, Munich, Germany
• γ-ray detection systems

– Germanium detectors for γ-ray spectroscopy
– Segmented NaI(Tl) Annulus for use in γγ-coincidence systems
– Plastic scintillators for muon shields - built and characterized detectors

• Accelerator systems
– High Intensity γ-ray Source
– 1 MV Van deGraff Accelerator - upgraded from proton beam to α-particle beam capability
– 200 kV Eaton ion implanter - repaired the inoperable system

• Target fabrication using ion implantation
• High vacuum and gas handling systems, including operation of leak test equipment
• Quadrupole magnet field analyzing equipment
• NIM-based electronics
• VME data acquisition systems
• Equipment design, including a vacuum leak test station, detector stands, and beam apertures

Teaching & Mentoring Skills
• Directly supervised 6 graduate students (two graduated)
• Supervised 7 NCSU undergraduate students and 7 Research Experiences for Undergraduates (REU)
• Trained one UPC and 5 UNC graduate students in hardware operation and software analysis

techniques
• Lab instructor for non-calculus and calculus-based physics, Fall 2004 – Spring 2006
• One-on-one tutoring at the UNC Physics Tutorial Center, 2004 – 2005
• Judge for science fairs at high school level in physics and engineering, including at the North Carolina

Student Academy of Science and the North Carolina State Science Fair



Computing & Analysis Skills
• Post-processing nucleosynthesis calculations
• SPH stellar modeling codes
• Parallel-computing systems using the Sun Grid Engine
• Familiarity with Monash AGB star hydrodynamics and nucleosynthesis codes: MONSTAR, MONSOON
• VME Firmware coding experience
• Edited MRI scanner modeling codes
• Physics software: SRIM, root, Geant4
• Mathematical software: R, gnuplot, Mathematica, Gnu Scientific Library
• Programming languages: FORTRAN, C, C++, Java, bash
• Desktop computing: OpenOffice, LATEX, MSOffice, Autodesk Inventor (CAD)

Selected Computer Codes Authored
• Monte Carlo nuclear reaction rate error propagation code, available for public use online
• Geant4 Monte Carlo codes of detector systems
• Suite of coincidence summing correction codes for spectroscopy, used by researchers at LENA and at

Los Alamos National Laboratory, Los Alamos, New Mexico
• Spectrum analysis code utilizing Bayesian statistics for uncertainty determination
• Thick target yield curve fitting using Markov-Chain Monte Carlo parameter estimation
• Efficient nucleosynthesis post-processing codes coupled with automated analysis and parallel

processing used at UNC and UPC
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