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A. Personal Statement

I am a computational scientist and machine learning researcher with a PhD in Medical Physics and postdoctoral training at
Stanford University School of Medicine. My research focuses on developing machine learning algorithms and
computational methods for biomarker discovery using high-dimensional neuroimaging data. I have extensive experience
building end-to-end analytical pipelines on HPC infrastructure, implementing physics-informed neural networks, and
translating complex scientific problems into validated computational solutions.

My doctoral work at the University of Chicago developed cross-species translational frameworks for mapping functional
connectivity alterations in stroke, resulting in publications in Nature Scientific Reports and the American Journal of
Neuroradiology. As an NSF Graduate Research Fellow, I designed novel manifold alignment algorithms for multi-modal
data integration and built reproducible analysis pipelines for large-scale neuroimaging studies. My mathematical work on
spatial pattern analysis was recognized with the Carl B. Allendoerfer Award from the Mathematical Association of
America.

Currently, as a T32 postdoctoral scholar at Stanford, I lead the computational analysis for the NIH HEAL Initiative
biomarker discovery project, developing predictive models that achieve diagnostic AUC of 0.847 and prognostic AUC of
0.900 for chronic pain patient stratification. I am well-prepared to contribute to the proposed research given my expertise
in machine learning, signal processing, physics-informed modeling, and cross-disciplinary collaboration with clinical and
scientific teams.

B. Positions, Scientific Appointments, and Honors

Positions and Scientific Appointments

2025-Present T32 Postdoctoral Scholar, Stanford University School of Medicine
2023-2024 Academic Visitor, University of Oxford, Department of Clinical Neurosciences
2023-2025 NSF Graduate Research Fellow, University of Chicago

2021-2025 Graduate Research Assistant, University of Chicago, Department of Radiology



Honors

2025-2028 NIH T32 Training Grant, Stanford University

2023-2025 National Science Foundation Graduate Research Fellowship ($111,000)
2023-2024 Academic Visitor Award, University of Oxford

2022 Carl B. Allendoerfer Award, Mathematical Association of America (National Award)
2021 Summa Cum Laude, Westmont College

2021 Dave Dolan Award, Westmont College

2020 NSF Quantum Foundry Fellowship, UC Santa Barbara

C. Contributions to Science

1. Machine Learning for Biomarker Discovery in Neuroimaging

My current research at Stanford focuses on developing machine learning algorithms for biomarker discovery using
high-dimensional neuroimaging data. As part of the NIH HEAL Initiative, I have built predictive models integrating
diffusion MRI features (DTI, DKI, NODDI) with clinical data to stratify chronic pain patients. These XGBoost-based
classifiers achieve diagnostic AUC of 0.847 and prognostic AUC of 0.900 across datasets of 200+ subjects. I developed
end-to-end pipelines on HPC infrastructure processing 154+ subjects with 94.6% usable data yield, demonstrating the
translation of ML methods into production-quality research tools.

2. Cross-Species Translational Neuroimaging and Computational Modeling

My doctoral research developed novel computational frameworks for cross-species translation of neuroimaging
biomarkers. I created manifold alignment algorithms that map functional connectivity patterns between canine and human
brains, enabling the translation of stroke research findings across species. This work demonstrated that flow augmentation
therapies preserve brain network integrity under acute stroke conditions, with implications for therapeutic development.
These contributions were published in Nature Scientific Reports and the American Journal of Neuroradiology. [See
Products 1-2]

3. Mathematical Modeling and Signal Processing for Imaging Science

I have developed mathematical frameworks for understanding signal processing in neuroimaging, including geometric
approaches to rotational invariance in fMRI connectivity analysis. My work applies physics-informed neural networks
integrating biophysical models with deep learning for quantitative biomarker extraction. Earlier mathematical work on
segregation pattern visualization was recognized with the Carl B. Allendoerfer Award from the Mathematical Association
of America, demonstrating my ability to develop novel mathematical methods with real-world applications. [See Products
3-4]

4. Computational Chemistry and Interdisciplinary Scientific Computing

My undergraduate research applied density functional theory calculations to understand mechanisms in organometallic
chemistry, specifically the role of Zn(I) Z-type ligands in facilitating reductive elimination from Pt(I) complexes. This
work, published in Organometallics, demonstrates my ability to apply computational methods across scientific domains
and my foundation in chemistry and physics that informs my current biophysical modeling work. [See Product 5]
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