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Education

Ph.D. Physics, Boston University (2018)

Dissertation: Search for heavy resonances decaying to a top quark and a bottom quark in
proton-proton collisions at 13 TeV with the CMS experiment

Advisor: Dr. Tulika Bose

Sc.B., Physics, Massachusetts Institute of Technology (2012)

Thesis: Exclusive search for Higgs boson to gamma-gamma decay via vector boson fusion
production mechanism

Advisor: Dr. Markus Klute

Professional Experience

Postdoctoral Associate [Supervisor: Dr. Philip Harris], MIT, Cambridge, MA (2018 - 2022)
Assistant Professor, University of Pennsylvania, Philadelphia, PA, (2023 - Present)

Awards
CMS Award (2020) - Level-1 Trigger Upgrade

Selected Research Experience

Machine Learning / Trigger. Development of hls4ml tool for creating low-latency FPGA-based
firmware implementations of machine learning algorithms; co-convener of the hls4ml subgroup
of the Fast Machine Learning collaboration (2018-Present).

Machine Learning / Coprocessors. Development of Services for Optimal Network Inference on
Coprocessors (SONIC), FPGAs as-a-Service Toolkit (FaaST), and an open framework for machine
learning on heterogeneous clusters (2018-Present).

Machine Learning / Anomaly Detection. Development of the QUAK algorithm for model
agnostic searches for new physics (2020).

Trigger. R&D, including firmware development and hardware demonstration, for the particle
flow and PUPPI algorithms for the Phase 2 CMS Level-1 trigger (2018-P2022).

Trigger / Machine Learning. Supervision of students developing algorithms for tau lepton and
b-jet identification for the Global Correlator Trigger for the Phase 2 CMS Level-1 (2018-2022).

Boosted Light Resonances. Search for boosted light scalars decaying to a pair of tau leptons
(2019-Present).

Boosted Higgs. Search for a highly boosted Higgs boson decaying to a bottom quark-antiquark
pair using full Run 2 data (2018-Present).

Trigger. High level trigger development for boosted resonances decaying to two particles
(2021-2022).

Higgs Width. Study of an approach to constraining the Higgs width at the LHC and HL-LHC
(2019).



Trigger Management. Co-convener of the CMS Level-1 Tau-Jets-MET subgroup (2020-2022).

Trigger Monitoring. Developer of data quality monitoring for the Phase 2 CMS Level-1 trigger
(2020-2022).

Gravitational Waves. Project leader of the development of an as-a-service framework for
processing gravitational wave data (2020-2022).
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Selected Conference, Workshop, Seminar Presentations

Machine learning for low-latency inference. Lepton Photon 2023. July 20, 2023. Melbourne,
Australia.

Machine learning for particle flow at CMS. ML4]ets 2022. November 4, 2022. Rutgers University,
New Brunswick, NJ, USA.

Next Generation Coprocessors as a service. Fast Machine Learning for Science Workshop.
October 4, 2022. Southern Methodist University, Dallas, TX, USA.

Muon Experiments. Snowmass Community Summer Study Workshop: Cool Copper Collider
Session. July 21, 2022. Seattle, WA, USA.

Muon Physics Program (and other p ideas). Future Colliders Workshop: Cool Copper Collider
R&D. May 18, 2022. Virtual.

Accelerating Discovery at the Large Hadron Collider and Beyond. UPenn HEP Seminar. February
17,2022. Philadelphia, PA, USA.

Novel Methods for Enabling Discovery at the LHC and Beyond. Notre Dame HEP Seminar.
February 10, 2022. Virtual.

Novel Methods for Enabling Discovery at the LHC and Beyond. University of Florida HEP
Seminar. February 9, 2022. Virtual.

Accelerating Discovery Through Deep Learning. University of Florida Physics Colloquium.
February 8, 2022. Virtual.

Al Resources for EIC. Workshop IX on Streaming Readout. December 9, 2021. Virtual.

Hardware-accelerated Inference for Real-Time Gravitational-Wave Astronomy. Scalable
Cyberinfrastructure to support Multi-Messenger Astrophysics (SCiIMMA) Public Telecon.
September 14, 2021. Virtual.

Overview of Al in HEP readout. AI4EIC-Exp - Experimental Applications of Artificial Intelligence
for the Electron Ion Collider. September 9, 2021. Virtual.

Fast ML Inference as a service. Portable Inference IRIS-HEP Blueprint Workshop. December 4,
2020. Virtual.

SONIC: Coprocessors as a service for deep learning inference in high energy physics. Fast
Machine Learning for Science Workshop. December 2, 2020. Southern Methodist University,
Dallas, TX, USA.



FPGAs-as-a-Service Toolkit (FaaST). H2ZRC 2020: Sixth International Workshop on
Heterogeneous High-Performance Reconfigurable Computing (SC20). November 15, 2020.
University of South Carolina, Columbia, SC, USA.

Possibilities for Machine Learning in Heterogeneous Trigger and DAQ Systems. 2020 IEEE
Nuclear Science Symposium & Medical Imaging Conference. November 5, 2020. Boston, MA,
USA.

Using GPUs and FPGAs as-a-Service for HEP computing. Scalable Cyberinfrastructure to support
Multi-Messenger Astrophysics (SCIMMA) Public Telecon. September 15, 2020. Virtual.

Using GPUs and FPGAs as-a-service for LHC computing. IRIS-HEP Topical Meeting. September 9,
2020. CERN, Geneva, Switzerland.

The Particle Flow Algorithm in the Phase II Upgrade of the CMS Level-1 Trigger. 40th
International Conference on High Energy Physics (ICHEP) 2020. July 29, 2020. Prague, Czech
Republic.

Using machine learning to constrain the Higgs total width. Machine Learning for Jet Physics
(ML4Jets) 2020. January 17, 2020. New York University, New York City, NY, USA.

Phase II Level-1 Correlator Overview. 2019 US CMS Annual Collaboration Meeting. June 16,
2019. Catholic University of America, Washington, D.C. USA.

FPGA-accelerated machine learning inference as trigger and computing solutions in particle
physics. 2019 US CMS Annual Collaboration Meeting. June 16, 2019. Catholic University of
America, Washington, D.C. USA.

CMS Trigger performance including machine learning applications. 7th Edition of the Large
Hadron Collider Physics Conference. May 24, 2019. Benemerita Universidad Autonoma de
Puebla, Puebla, Mexico.

Using Heterogeneous Computing at the Large Hadron Collider. XSEDE CC Region 7 Spring Thaw.
April 4, 2019. Providence, RI, USA.

HLS4ML: Using ML on FPGAs to enhance reconstruction output. IRIS-HEP Topical Meeting.
February 13, 2019. CERN, Geneva, Switzerland.

Future LHC Triggering: Using Field-Programmable Gate Arrays to Solve Complex Modern
Problems. Laboratory of Nuclear Science Lunch Seminar. December 11, 2018. Massachusetts
Institute of Technology, Cambridge, MA, USA.

Deep Machine Learning on FPGAs for L1 trigger and Data Acquisition. New Technologies for
Discovery IV: The 2018 CPAD Instrumentation Frontier Workshop. December 10, 2018.
Providence, RI, USA.

Teaching

Undergraduate Courses. Instructor for UPenn PHYS 140/150 (Spring 2023)

Summer School. IAIFI Summer School 2022. Co-creator of tutorial sessions on deep learning in
particle physics. (2022)

Undergraduate Lecture. Guest speaker for MIT 8.S50, Special Subject: Physics (2021, 2022).

Physics Tutorial. Co-leader of the Galapagos tutorial at the Fast Machine Learning Workshop
(2019).

Graduate Lecture. Guest speaker for MIT 8.811, Particle Physics II (2019).

Physics Tutorial. Co-creator of first hls4ml tutorial: How to do ultrafast Deep Neural Network
inference on FPGAs (2019)



Teaching Assistant. Lab Assistant and Teaching Assistant for Introductory Physics courses at
Boston University (2012-2014)

Supervision and Mentorship

Graduate Students.
Gwen Gardner (UPenn). Search for Higgs bosons decaying to WW* in the semileptonic final
state (2022-Present)
Eric Moreno (MIT). Studies on effective decorrelation of machine learning classifiers
(2021-2023)
Simon Rothman (MIT). Search for boosted light scalars decaying to a pair of tau leptons in
CMS (2021-2023).
Duc Hoang (MIT). Development and implementation of deep neural networks for b-quark
identification with the Phase 2 CMS Level-1 trigger (2021-2023).
Sang Eon Park (MIT). Search for boosted light scalars decaying to a pair of tau leptons in
CMS. Anomaly detection with machine learning. (2019-2023).
Jeffrey Krupa (MIT). Development of a machine learning-based algorithm for calorimeter
energy regression. Acceleration of machine learning algorithms on coprocessors.
(2018-2022).

Undergraduate Students.
Anirudh Bharadwaj (UPenn). Development of an anomaly detection algorithm for the ATLAS
Phase 2 trigger. (2023)
Kevin Wang (UPenn). Investigation of graph neural networks for Higgs boson jet-tagging.
(2023)
Ethan Yu (UPenn). Investigation of contrastive learning techniques for mass reconstruction.
(2023)
Jonathan Shoemaker (MIT). Development of high-level synthesis code to perform
transposed convolution layer inference on FPGAs in hls4ml and implementation of
DeepClean network for LIGO data cleaning on FPGA. (2022-2023)
Julius Heitkoetter (MIT). Investigation of topological event tagging with the Phase 2 CMS
Level-1 trigger (2021-2022).
Keiran Lewellen (MIT). Development of deep neural networks for boosted di-tau decays in
CMS (2020-2022).
Aidan Chambers (MIT). Development of deep neural networks for b-quark identification
with the Phase 2 CMS Level-1 trigger (2020-2023).
Tristan Culp (MIT). Investigation of top tagging with the Phase 2 CMS Level-1 trigger (2019).
Rinik Kumar (MIT). Development of deep neural networks for tau lepton identification with
the Phase 2 CMS Level-1 trigger (2018).

Other.
Alec Gunny (NVIDIA). Development of as-a-service framework for gravitational wave data
(2020-2023).



