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Theoretical physicist specializing in interpretable AI, working at the intersection of deep learning, statistical
mechanics, andmathematical physics. Research encompasses mechanistic interpretability of deep neural nets
and development of physically-informed generative models for materials science and structural biology.

Education
University of California, Berkeley 2019 – 2025
PhD, Theoretical and Computational Physics Advisor: Sinéad Griffin
MA, Physics
Dissertation: Dark Matter Couture: Designer Targets and Tailored Detectors for Next-Generation Searches
University of California, Berkeley 2017 – 2019
MS, Applied Science (College of Engineering)
Thesis: The Nonlinear Schrödinger Hierarchy: from Quasi RogueWaves to Nonlinear Talbot Carpets
Texas A&MUniversity 2013 – 2017
BS, Electrical Engineering (Summa Cum Laude)
Thesis: Maximal Intensity Higher-Order Breathers of the Nonlinear Schrödinger Equation

Professional Experience
Postdoctoral Researcher Lawrence Berkeley National Lab
Computing Sciences Area and Molecular Foundry 07/25 – Present
{ Developing physics-inspired analytical frameworks for mechanistic interpretability.
{ Validating these techniques on real models, ranging from small neural nets to state-of-the-art language models.
{ Building physically interpretable generative models for materials science and structural biology.
Quantum Computing PhD Intern NERSC
In collaboration with NASA and QuEra 05/24 – 08/24
{ Designed an alternative loss function for a standard quantum algorithm—O(N2) vs.O(N4)measurements.
{ Implemented loss function in a circuit simulator and ranO(106) numerical experiments on molecules.
{ Identified chemical systems where the new algorithm’s accuracy is comparable to original implementation.

Selected Software Packages
DarkMAGIC [Python with MPI/Numba]

Parallel, high-throughput package for calculating dark matter interactions with materials.
pymatgen.io.espresso [Python]

Infrastructure package democratizing the standard computational materials science stack.
Quesadilla [Python/Fortran]

Drop-in replacement for the community standard package for phonon calculations, but with linear (vs cubic) scaling.
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Selected Research Projects
QuantumMaterials for DarkMatter Detection and Quantum Sensing
{ Devised novel approaches for dark matter detection employing new tools from condensed matter physics.
{ Developed several analytical techniques and computational implementations to validate my approach.
{ Served as a bridge between materials scientists, particle physicists, and stakeholders.
{ Mentored two students who received funding to develop experimental implementations of my theoretical proposals.

Efficient Solvers for Nonlinear Schrödinger-type PDEs in Julia [arXiv]
{ Independently conceived and developed the Julia package NonlinearSchrodinger.jl from the ground up.
{ Fine-tuned 32 numerical algorithms that optimize performance within this specialized problem domain.
{ Devised the first open-source numerical implementation of the analytical Darboux Transformation method.
{ Implemented a simple API and data visualization tools enabling calculation of PDE solutions with a few lines of code.

Selected Fellowships and Awards
Finalist for the University of California President’s Postdoctoral Fellowship 2025

Elected to full membership of Sigma Xi 2025

Ovshinsky Travel Award, American Physical Society, Division of Materials Physics 2024

Berkeley Graduate Fellowship, University of California, Berkeley 2017 – 2019

Anselmo J. Macchi Graduate Fellowship, University of California, Berkeley 2018 – 2019

Richard E. Ewing Award for excellence in student research, Texas A&M Univeristy 2016

Skills and Tools
Programming Python; Julia; FORTRAN; MATLAB; C/C++.

Python Stack NumPy; Numba; MPI4Py; SciPy; Pandas; Gudhi; PyTorch.

Numerics ODEs; Nonlinear, coupled, and diffusion PDEs; SDEs; Topological data analysis.

Math PDEs; Diff. geometry; Group/representation theory; Lie theory; Algebraic topology.

HPC MPI, OpenMP, OpenACC. 12 years of experience with clusters.

Misc. Git; CI/CD; Docker; Kubernetes; Basic webdev (Flask, PostgreSQL, MongoDB, JS).

Tangent Bundle
Gardening: I maintain a digital garden for research and pedagogy at https://ashour.dev .

4xMVP: I was votedMost Valuable Physicist by my research group (2021–2024) for community building.

Languages: English (bilingual), Arabic (bilingual), Spanish/French/German (abysmal).

Hobbies: I build mechanical keyboards and enjoy reading (currently geopolitics, spy thrillers, and sci-fi).

Erdös–McDonald’s number: 19 (= Erdös number + # of countries where I’ve tried McDonald’s).
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