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SUMMARY

[ am a physicist with a PhD from Princeton University specialized in analyzing large complex datasets
with statistics and machine learning. Within the CMS collaboration, I worked with or led teams that
devised creative techniques to measure rare particle signals in the presence of enormous backgrounds.

Now I am seeking to leverage my skills in a data scientist role in industry.

EDUCATION

Princeton University, PhD., Department of Physics May 2024

Princeton University, Master of Arts in Physics May 2019
e Honors - Physics Department Teaching Award 2018

Northeastern University, Bachelors of Science, Physics € Math May 2017

e Honors - Summa cum Laude, Presidential Global Scholar, Lawrence Award for Scholastic Excellence
EXPERIENCE

Princeton University Princeton, NJ
Graduate Researcher Sep 2017-May 2024
o Analyzed TBs of LHC proton collisions to measure one-in-a-million events of Higgs bosons decaying to
bottom quarks with the CMS collaboration, for a 20% increase in precision over previous measurement
o Developed 1800-parameter statistical model of data to quantify measurement uncertainty
« Engineered, tested, and debugged data querying pipelines (C++, Python) on distributed HPC clusters
(Linuz), enabling 1000-fold processing speedup
o Trained deep neural networks (Tensorflow) to classify collisions and implemented an 80% improve-
ment in inference time
 Led group on applying machine learning for detector performance that developed a CNN ( Tensorflow)
with demonstrated 10% efficiency gain for high-momentum particles
 Designed graph neural network (PyTorch) to extend CNN to detectors with irregular geometries
o Performed code review for team software development, contributing to over 200 pull requests ( Github,

Gitlab)

CERN Geneva, Switzerland

Research Assistant Jan 2016-Jun 2016

« Developed real-time monitoring software (C++) for particle detectors in coordination with CMS’s
Data Quality Monitoring group for online usage at the LHC

o Implemented histogram-based anomaly detection to instantly identify malfunctions in muon detectors

Parker Chomerics Woburn, MA
Radar & Materials Science Co-op Jan 2015-Jul 2015
e Reduced noise in radar scattering measurements by 30 dB through spectrum analysis
o Evaluated replicability of metal powder synthesis procedures through ANOVA statistical analysis

Case Western Reserve University Cleveland, OH

Undergrad Researcher Jun 2014-Aug 2014

« Created modeling tool (MATLAB) to simulate impact of manufacturing defects on MRI magnetic
field at resolutions below 10 ppm

SELECTED PROJECTS
DeepCore: Particle Tracking CNN - CMS 2021-2024
o To improve the ability to resolve particle tracks in dense environments, techniques from computer
vision were applied to CMS’s Pixel Tracker reconstruction algorithm. A CNN was trained which
improved the detector’s efficiency at reconstructing tracks at high transverse momentum by up to
10%. The results were published by CMS and presented at the 2024 American Physics Society April

conference. [CMS note]

SKILLS

Computing - Python, C++, Git, Tensorflow, Pandas, Keras, XGBoost, Docker, PyTorch, Linux, SQL
Machine Learning - CNNs, GNNs, Boosted Decision Trees, Autoencoders, Kernel Density Estimation
Statistics - Frequentist Hypothesis Testing, Jackknife & Bootstrap Resampling, Bayesian Inference
Soft Skills - Adaptable, Team-oriented, Self-management, Communicator, Technical Presentations
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