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SUMMARY

Experienced researcher with a Ph.D. in Physics specializing in advanced statistical modeling, data analysis, and
machine learning. Proven expertise developing robust, scalable analysis frameworks in Python and C++.
Proficient in high-performance computing, parallel processing, and leveraging interdisciplinary collaborations to
deliver data-driven solutions.

TECHNICAL SKILLS

Programming Languages: Python, C++, ROOT

Python Libraries and Frameworks: JAX, numpyro, PyTorch, Optuna, numpy, pandas, scipy, iminuit, matplotlib,
cppyy, just-the-docs, jupyter-book, FastMCP, dash, flask

Tools and Technologies: Cursor/VSCode, MCP, Linux, MPI, Git, SLURM, LaTeX, Make, Docker, Apptainer,
Singularity, Snakemake, Vim

Machine Learning and Data Science: Numerical Optimization, Information Field Theory, Gaussian Processes,
Bayesian/Variational Inference, Markov Chain Monte Carlo (HMC), Stein Variational Gradient Descent, Deep Learning
(Normalizing flows, CNNs, VAEs, LSTMs, Density Ratio Estimation), Time Series Analysis, Model Selection, Hypothesis
Testing, Regression, Classification, Clustering, Data Mining

EDUCATION
Doctor of Philosophy (PhD) in Physics, Florida State University Aug. 2016 — May 2023
Bachelor of Science in Physics, University of Connecticut Aug. 2013 — May 2015
EXPERIENCE
Research Software Engineer Dec. 2025 — Present
Princeton University Princeton, NJ
Postdoctoral Fellow Jul. 2023 — Jul. 2025
Thomas Jefferson National Accelerator Facility (JLab) Newport News, VA

o Developing a declarative framework to construct smooth non-parametric statistical models for physics analysis
using Python, JAX, and OpenMPI utilizing Gaussian Processes and Variational Inference techniques allowing
Bayesian inference over O(10°) free parameters.View Github

o Built an end-to-end analysis pipeline generating physics events from a model, emulating detector efficiency via
normalizing flows, and interfacing with both Bayesian- and frequentist-based optimization frameworks for rapid
closure tests.View Github

o Created Python bindings for the collaboration’s C++ analysis software, providing a more dynamic interaction that
simplifies workflows.

o Created and maintain user-friendly documentation for the above software to ensure long-term sustainability and
guide future developers.

Research Assistant Aug. 2016 — May. 2023
Florida State University Tallahassee, FL

e Published in Physical Review D: Developed a framework using Deep Neural Networks to determine the nature
of exotic hadrons from their spectra, utilizing Shapley values to understand feature importance.

o Published in The Astrophysical Journal: Collaborated with observational astronomers to develop a
conditional variational autoencoder for generating template supernova spectra, reducing a class of systematic
uncertainties by 90

o Implemented a computationally intensive background subtraction technique in C++ with multiprocessing support,
improving analysis efficiency for large datasets.View Github

o Applied maximum likelihood optimization, Markov Chain Monte Carlo, and model selection methods to complex
real-world physics problems.

Additional Experience

o Experienced in guiding LLM agents using structured task plans, rule-based logic, prompt engineering,
context-aware reasoning, and Model Context Protocol (MCP) tooling.

« Participated in ML4SCI (November 2021), achieving top placements in challenges involving planetary albedo,
gravitational lensing, and circumgalactic medium modeling using U-Net, GANs, and variational autoencoders.
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