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Colloquia • “Physics for AI for Physics”

– UC Santa Cruz May 2026

– York University February 2026

– University of Toronto February 2026

• “Directional Detection of Light Dark Matter” April 2026
Kavli Institute for Cosmological Physics, University of Chicago

• “Quantum or Classical? Cavity Shifts in November 2025
Electron Magnetic Moment Measurements”, McMaster University

• “HEP for AI”

– Joint Pitt-Carnegie Mellon Colloquium March 2025

• “Dark Matter Meets Condensed Matter”, McGill University January 2024

• “Dumb Machine Learning for Physics”, IAIFI March 2023

• “Dark Matter Meets Condensed Matter”

– University of Alberta December 2022

– University of Toronto (via Zoom) September 2022

• “Light-By-Light Scattering: The Last Frontier of Precision QED”

– Center for Fundamental Physics, Northwestern University February 2022



• “Dark Matter Meets Condensed Matter”

– Texas Tech (via Zoom) October 2021

– University of Illinois at Urbana-Champaign (via Zoom) September 2021

– University of Michigan (via Zoom) March 2021

• “Axions from the Lab to the Cosmos”

– University of New Mexico (via Zoom) September 2020

– Kavli Institute for Cosmological Physics, University of Chicago October 2019

– University of Kentucky October 2019

• “Axion Dark Matter Detection: Direct and Indirect”

– Northeastern University March 2019

– Ohio State University November 2018

• “Searching for Dark Matter Beyond the WIMP”, Virginia Tech February 2018

Seminars Lawrence Berkeley National Laboratory May 2026

Chalmers University “GAPinDNN” seminar (via Zoom) April 2025

Perimeter Institute March 2025

UC Berkeley June 2024

University of Virginia April 2024

University of Toronto March 2024

University of Maryland February 2024

Princeton University “Dark Cosmos” seminar November 2023

Yale University November 2023

University of Utah April 2023

Columbia University March 2023

Sydney-CPPC Seminar (via Zoom) March 2023

University of Alberta, Theory Institute December 2022

CERN BSM Theory Forum (via Zoom) November 2022

Wayne State University (via Zoom) November 2022

Boston University September 2022

UC Berkeley September 2022

University of Cincinnati (via Zoom) April 2022

Texas A&M University (via Zoom) September 2021



University of Heidelberg (via Zoom) June 2021

BSM PANDEMIC (via Zoom) May 2021

Weizmann Institute/Tel Aviv University/Technion joint HEP seminar (via Zoom) April 2021

Brookhaven National Laboratory (via Zoom) April 2021

SCIPP, UC Santa Cruz (via Zoom) February 2021

Princeton University (via Zoom) January 2021

UIUC Center for Artificial Intelligence Innovation (CAII) (via Zoom) October 2020

Wayne State University (via Zoom) September 2020

SLAC (via Zoom) July 2020

Johns Hopkins University (via Zoom) March 2020

Southern Methodist University (via Zoom) March 2020

University of Illinois at Urbana-Champaign March 2020

University of Illinois at Urbana-Champaign September 2019

Florida State University April 2019

Northeastern University March 2019

Northwestern University March 2019

Argonne National Laboratory March 2019

University of Toronto March 2019

UC Riverside February 2019

Caltech February 2019

University of Oregon February 2019

University of Illinois at Urbana-Champaign October 2018

University of Illinois Chicago September 2018

Los Alamos National Laboratory April 2018

Brookhaven National Laboratory February 2018

University of Illinois at Urbana-Champaign February 2018

Rutgers University December 2017



Lawrence Berkeley National Laboratory November 2017

University of Massachusetts Amherst October 2017

Boston University April 2017

University of Maryland, College Park April 2017

SLAC February 2017

Weizmann Institute/Tel Aviv University/Technion joint HEP seminar January 2017

UT Austin December 2016

Brown University December 2016

Perimeter Institute November 2016

Cornell University September 2016

Harvard University September 2016

Fermilab April 2016

Argonne National Laboratory April 2016

UC Irvine April 2016

University of Oregon April 2016

YITP, Stony Brook University April 2016

MITP, University of Michigan March 2016

CCPP, New York University February 2016

SITP, Stanford University February 2016

MIT/Tufts Joint Cosmology Seminar December 2015

University of Minnesota October 2015

Perimeter Institute December 2014

Princeton University November 2014

University of Washington January 2014

Invited
Conference
Talks

(Plenary) Cosmological Frontiers in Fundamental Physics, April 2026
Perimeter Institute, Waterloo, ON, Canada
“Directional Detection of Dark Matter”



(Plenary) WNPPC 2026, February 2026
Banff, AB, Canada
“HEP for AI for HEP”

Theoretical Physics and Artificial Intelligence, January 2026
Aspen, CO, USA
“Jet Data as a Model for Data”

(Plenary) APS Global Physics Summit 2025: March 2025
Electronic Structure Theory for Dark Matter Detection
Anaheim, CA
“Dark Matter Meets Condensed Matter: A High-Energy Theory Perspective”

SPIE Photonics West Conference, January 2025
Quantum Sensing, Imaging, and Precision Metrology III,
San Francisco, CA, USA
“Renormalized cavity shifts for precision measurements of the electron magnetic moment”

IAIFI Summer Workshop 2024 August 2024
Cambridge, MA, USA
“Uncertainty Quantification from Neural Network Correlation Functions”

CETUP* 2024 June 2024
Sanford Underground Research Facility, Lead, SD, USA
“SPLENDOR: narrow-gap materials for sub-MeV dark matter detection”

American Physical Society Prairie Section Fall Meeting December 2023
Columbia, MO, USA
“Dark Matter Meets Condensed Matter”

Quantum Technologies for Fundamental Physics September 2023
Erice, Italy
“Quantum Sensors for New Particles”

SPIE Photonics West Conference, January 2023
Quantum Sensing, Imaging, and Precision Metrology,
San Francisco, CA, USA
“Axion dark matter detection with precision frequency metrology in superfluid helium-3”

Quantum Matter: Dynamics and Sensors, December 2022
Storrs, CT, USA (via Zoom)
“Axion wind detection with the homogeneous precession domain of superfluid helium-3”

Japanese-American-German Kavli Frontiers of Science Symposium, September 2022
Beckman Center of the National Academy of Sciences, Irvine, CA, USA
“The Dark Universe”

(Plenary) 33rd Rencontres de Blois – Exploring the Dark Universe, May 2022
Blois, France
“New materials for light dark matter detection”

(Plenary) Phenomenology Symposium: Pheno 2022, May 2022
Pittsburgh, PA USA
“New approaches to dark matter direct detection”



Snowmass 2021 Theory Frontier Conference, February 2022
KITP, Santa Barbara, CA, USA
“Quantum sensors”

EXCESS2022 Workshop, February 2022
Virtual conference
“Exotic low-yield nuclear recoil”

SPIE Photonics West Conference, January 2022
Optical and Quantum Sensing and Precision Metrology II,
San Francisco, CA, USA
“Searching for axions and light-by-light scattering with superconducting RF cavities”

CPAD Instrumentation Frontier Workshop, March 2021
Virtual conference
“Data-driven dark matter-electron scattering rates from the dielectric function”

International Conference on High-Energy Physics (ICHEP), July 2020
Virtual conference
“New Inelastic Channels for Sub-GeV Dark Matter Scattering”

Quantum Information Science for Fundamental Physics, February 2020
Aspen, CO, USA
“Plasmons and Excesses in Low-Threshold Dark Matter Experiments”

(Plenary) Lake Louise Winter Institute 2020, February 2020
Lake Louise, AB, Canada
“Dark Matter Review”

Light Dark Matter at Accelerators 2019, November 2019
Venice, Italy
“ABRACADABRA: Current Status and Future Plans”

(Plenary) Interplay of Particle and Astrophysics (IPA) 2018, October 2018
Cincinnati, OH, USA
“Perspectives on axions”

(Plenary) Dark Interactions 2018, October 2018
Brookhaven National Laboratory, Upton, NY, USA
“Searching for axions with radio telescopes”

American Physical Society April Meeting 2018, April 2018
Columbus, OH, USA
“Sub-eV thresholds for dark matter direct detection”

Towards Dark Matter Discovery, April 2018
Kavli Institute for Cosmological Physics, Chicago, IL, USA
“Searching for keV freeze-in dark matter with Dirac materials”

(Plenary) International Workshop on Baryon and Lepton Number Violation, May 2017
Case Western Reserve University, Cleveland, OH, USA
“Searches for Axion Dark Matter”



2nd Workshop on Microwave Cavities and Detectors for Axion Research, January 2017
Lawrence Livermore National Laboratory, Livermore, CA, USA
“ABRACADABRA: A Broadband/Resonant Search for Axions”

Symmetry Tests in Nuclei and Atoms, September 2016
Kavli Institute for Theoretical Physics, Santa Barbara, CA, USA
“SQUID Magnetometer Detection of Axion Dark Matter”

American Physical Society April Meeting 2016, April 2016
Salt Lake City, UT, USA
“Dark Forces Beyond the Standard Model”

Workshop
Participation

Enabling the Discovery of QCD Axion Dark Matter at the GUT Scale, May 2025
UC Berkeley, USA

Physics of Learning workshop, Perimeter Institute, Canada April 2025

Theory + AI Workshop: Theoretical Physics for AI, Perimeter institute, Canada April 2025

YOUNGST@RS – Quantum Sensing for Fundamental Physics (via Zoom) November 2024

Fermilab Dark Wave Lab Workshop, Fermilab, USA April 2024

ALPS 2024-DM, Obergurgl, Austria April 2024

Hokkaido Workshop on Particle Physics at the Crossroads, March 2024
Hokkaido University, Japan

Particle Theory Initiative/Deep Learning from the Perspective of Physics
and Neuroscience, KITP, USA December 2023

Particle Theory Initiative/New Directions in Quantum Metrology, KITP, USA September 2023

Theoretical Physics for Deep Learning, Aspen Center for Physics, USA May–June 2023

Lighting New Lampposts for Dark Matter and Beyond the Standard Model, March 2023
Simons Center, Stony Brook University, USA

GUINEAPIG 2022, TRIUMF, Canada September 2022

SchwingerFest 2022 (via Zoom) June 2022

Potential Fermilab Muon Campus and Storage Ring Experiments (via Zoom) May 2021

Muon Collider Community Meeting (via Zoom) May 2021

Hidden Sector Fixed Target Experiments at Fermilab, Fermilab, USA September 2019

New Directions in the Search for Light Dark Matter, Fermilab/KICP, USA June 2019

New Ideas in Dark Matter Searches, Denver, USA April 2019

Signals of Dark Matter in its Natural Habitat, TRIUMF, Canada February 2019



Quantum Connections – Axions in Stockholm, Reloaded, Nordita, Sweden November 2018

High Energy Physics at the Sensitivity Frontier, KITP, USA May 2018

Ultralight Dark Matter and Axions, University of Michigan March 2018

Physics of Accelerator-Driven, Isotope-Based Neutrino Sources, MIT January 2018

Developing New Tools for Dark Matter Searches, Aspen Center for Physics, USA September 2017

Experimental Techniques in Table-Top Fundamental Physics, August 2017
Perimeter Institute, Canada

Beyond WIMPs: from Theory to Detection, March 2017
Simons Center, Stony Brook University, USA

The LHC Awakens: A New Energy Frontier, Aspen Center for Physics, USA Aug–Sept 2016

Precision for New Discoveries, TRIUMF, Canada June 2016

Dark Sectors Workshop 2016, SLAC, USA April 2016

Contributed
Conference
Presentations

Interplay of Particle and Astrophysics (IPA) 2014, Queen Mary’s University, UK August 2014

SUSY 2014, University of Manchester, UK July 2014

Physics of Electron Beams, MIT March 2013

Spin Structure at Long Distance, Jefferson Lab, USA March 2009

Teaching University of Toronto

• PHY 2108H/2109H Physics of Machine Learning I and II Winter 2026, Winter 2027

• PHY 2403H Quantum Field Theory I Fall 2025, Fall 2026

• PHY 359F Understanding Neural Networks Using Physics Fall 2026

University of Illinois Urbana-Champaign

• PHYS 212 University Physics: Electricity and Magnetism Fall 2024

• PHYS 225 Relativity and Math Methods Spring 2023, 2024

• PHYS 575 Particle Physics I Fall 2022, 2023; Spring 2020, 2021, 2022

– Awarded “Teacher Ranked as Excellent” Spring 2022, Fall 2022

• PHYS 213/214 Thermal Physics/Quantum Physics (discussion coordinator) Fall 2019

Summer school lectures
• “Theory of Light Particles and Fields” 2026
SLAC Summer Institute 2026

• “The Future of Dark Matter Direct Detection” 2026
SNOLAB Underground Science Institute 2026

• “The Future of Dark Matter Direct Detection” 2026
TASI 2026



• “Theory of light particles and fields” (virtual talk) 2021
Quantum Sensing for Fundamental Physics 2021 school

APS Bridge Program 2014–2015
Developed and taught an 8-week virtual Physics GRE prep course for students enrolled in the APS
Bridge Program, a program designed to help minority physics students gain acceptance to graduate
physics programs.

MITES Summer 2011
Developed and taught 6-week course covering single-variable integral calculus and basic differential
equations, for Minority Introduction to Engineering and Science (MITES) program at MIT.

Co-author, “Conquering The Physics GRE” (with Adam Anderson)
A reference to help undergraduate students prepare for the Physics GRE. Revised Third Edition
published in 2018 by Cambridge University Press.

Departmental
Service

University of Toronto

• Awards nominations committee 2026 – 2027

• Graduate admissions committee 2026 – 2027

• Colloquium committee 2026 – 2027

• Graduate programs committee 2025 – 2026

• Graduate liaison committee 2025 – 2026

• Admissions committee, physics liaison for MSc in Applied Computing 2024 – 2026

University of Illinois Urbana-Champaign

• Faculty mentor for undergraduate physics majors 2019 – 2024

• HEP/Pheno Seminar committee (co-chair) 2024

• ICASU Theoretical Minimum seminar series (organizer) 2022 – 2024

• ICASU Executive Committee (member) 2022–2024

• Faculty Advisory Committee (member) 2022–2024

• HEP/Pheno Seminar committee (co-chair) 2022–2023

• Qualifying exam committee (member) 2021–2022

• Saturday Physics for Everyone (faculty organizer) 2019–2022

• High-Energy and Medium-Energy Seminar committee (co-chair) 2020–2021

• ArtScience Physics Festival (invited speaker) 2021

• High-energy experiment faculty search committee (member) 2019–2020

Campus
Service

University of Illinois Urbana-Champaign

• Clare Boothe Luce Research Scholarship selection committee (member) 2023



External
Service

Advisory Committees

• Invited presentation to SNOLAB Board of Directors retreat September 2025

• Member, SNOLAB Experiment Advisory Committee 2020–2024

• Invited participant, U.S. Department of Energy Basic Research Needs Study 2018
on Dark Matter New Initiatives (cross-cutting panel)

Selection Committees

• McDonald Institute Theory Fellows Initiative 2025 – present

• Churchill Scholarship 2023–2024

Grant Review

• NSERC Physics Discovery Grant proposal merit review 2026

• U.S.-Israel Binational Science Foundation proposal merit review 2025

• UK Research and Innovation proposal merit review 2024

• U.S. Department of Energy HEP Theory Laboratory Comparative Review (panel) 2024

• Research Commission of ETH Zurich proposal merit review 2024

• Israel Science Foundation proposal merit review 2021–2024

• Royal Society University Research Fellowships merit review 2023

• U.S. Department of Energy HEP Theory Comparative Review (panel) 2021

• U.S. Department of Energy HEP Theory Comparative Review (mail-in) 2021

• Dutch Research Council proposal merit review 2021

Refereeing

• Physical Review Letters, Nature Communications, Physical Review D, Journal of High Energy
Physics, Physics of the Dark Universe, Canadian Journal of Physics, Physics Letters B, Euro-
pean Physics Journal C, Cambridge University Press, Princeton University Press, Progress of
Theoretical and Experimental Physics

• Selected as one of “Most Valued Reviewers” by Physics Letters B, 2017

Conference organization

• Studying AI at Scale 2025
Perimeter Institute, Waterloo, Canada

• Conference on the Intersections of Particle and Nuclear Physics (CIPANP) 2025
Dark Matter Session
Madison, WI, USA

• SPIE Photonics West – Quantum Sensing, Imaging, and Precision Metrology III 2025
San Francisco, CA, USA

• PIKIMO, UIUC 2024

• SPIE Photonics West – Quantum Sensing, Imaging, and Precision Metrology 2024
San Francisco, CA, USA

• Chicago-Area Pheno Symposium, UIUC 2023

• Quantum Technologies for Fundamental Physics, Erice, Italy 2023



• SPIE Photonics West – Optical and Quantum Sensing and Precision Metrology II 2022
San Francisco, CA, USA

• 2021 Chicago Quantum Exchange Member and Partner Workshop (via Zoom) 2021
Sensors and Detectors breakout session

• Chicago-Area Pheno Symposium, UIUC 2019

• Cosmic Controversies (Dark Matter session), University of Chicago 2019

• New Directions in the Search for Light Dark Matter, Fermilab/KICP, USA 2019

• Developing New Tools for Dark Matter Searches, Aspen Center for Physics, USA 2017

• Workshop on non-WIMP Dark Matter, Princeton Center for Theoretical Science, USA 2016

Summer school organization

• Quantum Computation and Sensing, Galileo Galilei Institute, Florence, Italy 2021–2022

Educational outreach

• “Physics of Music and Music as a Physicist,” Saturday Physics for Everyone at UIUC 2024

• Astronomy on Tap, Urbana, IL, USA (virtual talk) 2020

• Webinar on tips for Physics GRE preparation, American Physical Society 2017

Research
Grants

Note: (∗) represents grants for which I am the PI, and the full dollar amount grant award including
other co-PIs is listed. (†) represents large multi-institutional grants for which I am the PI or co-I,
and the dollar amount awarded to my institution (currently University of Toronto, formerly UIUC)
is listed. (△) represents single-institution grants to my institution, and the dollar amount allocated
to me as a co-PI is listed.

• The Alignment Project 2026–2027
Funded by Canadian AI Safety Institute Research Program at CIFAR
(∗) Scaling laws, data distributions, and learning dynamics: simulated high-energy physics data
as a benchmark for data in the wild (CAD $330,750)
PI: Yonatan Kahn

• U.S. Department of Energy, Office of Science 2025–2030
(†) Superconducting Quantum Materials and Systems Center (SQMS) 2.0 (US $93,000)
PI: Anna Grassellino (University of Toronto PI: Yonatan Kahn)

• National Science and Engineering Research Council (NSERC) Discovery Grant 2025–2030
(∗) Probing Fundamental Physics with Small-Scale Experiments, Particle Colliders,
and Machine Learning (CAD $400,000)
PI: Yonatan Kahn

• Connaught Fund, New Researcher Award 2025–2027
(∗) Discovering Dark Matter with Directional Detectors (CAD $29,790)
PI: Yonatan Kahn

• U.S. Department of Energy, Office of High Energy Physics 2023–2026
(△) High Energy Theory and Cosmology at the University of Illinois (US $405,000)
PI: Aida El-Khadra

• U.S. Department of Energy, Office of Science 2022–2026
(∗) Uncertainty Quantification from Neural Network Correlation Functions (US $267,998)
PI: Yonatan Kahn



• Los Alamos National Laboratory 2021–2024
(†) Dark Matter Detection with Quantum Materials (US $210,000)
PI: Daniele Alves (UIUC PI: Yonatan Kahn)

• U.S. Department of Energy, Office of Science 2020–2025
(†) Superconducting Quantum Materials and Systems Center (SQMS) (US $430,000)
PI: Anna Grassellino (UIUC PI: Yonatan Kahn)

• U.S. Department of Energy, Office of High Energy Physics 2020–2023
(△) High Energy Theory at the University of Illinois (US $367,446)
PI: Aida El-Khadra

Computer
Skills

• Languages: Python, C++, some Fortran
• Analysis software: Mathematica, ROOT
• Event generator simulations: MadGraph, PYTHIA
• Machine learning frameworks: PyTorch, TensorFlow
• Operating Systems: Unix/Linux, Mac, Windows

Languages • English (native)
• French (level B2–C2, read/spoken/written)


