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RESERACH PROFILE

Research program focused on experimental work in magnetic confinement fusion, data-driven optimization and
stability modeling of advanced tokamak configurations for fusion pilot plants and integration of uncertainty

quantification and Al-enabled workflows into high-fidelity physics simulations.

ACADEMIC APPOINTMENTS

Associate Research Scientist — Columbia University

Principal investigator on DOE FES and private-industry fusion awardsz

Postdoctoral Research Fellow — Columbia University

Focus on negative triangularity scenarios for tokamaks and fusion outreach

EbDucATION

2022 — present

2021 - 2022

Ph.D. — Plasma Physics — Princeton University
Thesis: Comprehensive Dynamic Analysis of the H-mode Pedestal in DIII-D

M.A. — Plasma Physics — Princeton University

Focus in experimental magnetic confinement fusion

B.Sc. — Engineering Physics — University of Colorado, Boulder
Minors: Applied Mathematics, Leadership Studies

RESEARCH FUNDING

2016 — 2021

2016 — 2018

2012 - 2016

Principal Investigator: Next Step Pulse Design
From: Next Step Fusion (private company); 30.174 Mil.

Principal Investigator: Interactive Simulations for Plasma Physics Education
(under review)

Submitted to: National Science Foundation Improving Undergraduate STEM Education: Directorate for
STEM Education; $0.4 Mil.

Institutional PI: Accelerating the Realization of Fusion Energy Through Integrated
Physics and Advanced Data Science
From Department of Energy, Fusion Energy Sciences, Tokamak Research Program; $0.765 Mil.

Co-PI: Advancing Intrinsically No-ELM and Small-ELM Regimes for Fusion Pilot
Plants
From: Department of Energy, Fusion Energy Sciences, Tokamak Research Program; $0.8 Mil.

Co-PI: Closing Physics and Technology Gaps in Spherical Tokamaks Towards a
Compact Fusion Pilot Plant
From: Department of Energy, Fusion Energy Sciences, Compact Toroidal Concepts Program; $1.421 Mil.

Principal Investigator: ELM-free Pedestal Modeling

From: Tokamak Energy (private company); 30.08 Mil.

Principal Investigator: Research on Negative Triangularity Tokamak

From: Next Step Fusion (private company); 30.165 Mil.

2026 — 2027

2026 — 2029

2025 - 2029

2025 - 2029

2025 - 2029

2025

2024 - 2025
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RESEARCH EXPERIENCE AND TECHNICAL LEADERSHIP

Non-PI Major Research Leadership

Project lead for fusion power plant design for Maritime Fusion (private company)

Lead for ARC tokamak pulse design for Commonwealth Fusion Systems (private company)
Working group leader for the EU/US negative triangularity collaboration

Project lead for implementation of negative triangularly plasmas on MAST-U tokamak (U.K.)
Working group leader for the US Joint Research Taskforce on ELM-free Regimes

Other Technical Contributions

Development of data driven methods for analysis and modeling of fusion energy systems
Fusion power plant design for Kyoto Fusioneering (private company)

Development of negative triangularity scenarios on AUG tokamak (Germany)

Development of open-source tokamak analysis pipelines

Data preparation and support for AI/ML-based high-fidelity simulations for tokamak optimization
Characterization of vertical stability control for SPARC and ARC (CFS — private company)
Design and development of advanced negative triangularity scenarios on DIII-D tokamak
Analysis and oversight of international non-ELM database

Assessment of vertical stability control for negative triangularity scenarios

Development of automated kinetic equilibria reconstructions for tokamaks

Study of fast vertical motion and microturbuelnce on DIII-D and KSTAR tokamaks (Korea)
Ezperimental and modeling studies of the plasma edge and core on the DIII-D tokamak

Design and construction of cryogenic facility for dusty and space plasmas (IMPACT - Boulder, CO)

Ezxperimental and modeling work on fast ignition in laser-based inertial confinement fusion

Ezxperimental and modeling work in Terahertz metrology at (NIST — Boulder, CO)

2025 — present
2024 — present
2023 — present
2023 — 2025
2021 - 2022

2024 — present
2025 — present

2023 - 2025
2022 — present
2022 — present
2021 — present

2021 - 2025
2021 — present
2021 - 2022
2019 - 2021
2018 - 2021
2016 - 2021
2014 - 2016
2014 — 2015
2012 — 2014

Collaborations

Strong collaborations with private (General Atomics, Commonuwealth Fusion Systems, Tokamak Energy, Next
Step Fusion, Kyoto Fusioneering, Maritime Fusion) and public (Princeton Plasma Physics Laboratory,
Princeton University, United Kingdom Atomic Energy Authority, Massachusetts Institute of Technology, Max
Planck Institute for Plasma Physics) fusion programs

TEACHING AND MENTORING EXPERIENCE

Research and Academic Mentor — Columbia University

Direct research advisor for three Ph.D. students 2021 — present
2021 — present
2023 — present

2021 — present

Direct research advisor for 15 undergraduate and masters students

Interdisciplinary curriculum development
Guest Lecturer — Columbia Plasma II and PPPL SULI Program

Instructor — joint Columbia, Princeton and MIT design courses 2021, 2023
Founder — weekly graduate-level seminar course on plasma physics 2021
Research and Academic Mentor — Princeton University
Direct research advisor for three undergraduate students 2019 - 2022
Direct academic mentor for “PreDoc” Graduate Preparation Program 2019 — 2022
Guest lecturer for plasma physics seminar and introductory fusion courses 2021 — 2022
Teaching fellow with the Princeton Writing Center and McGraw Center for Teaching and Learning 2020 - 2022
Teaching assistant for one undergraduate lecture course and one graduate lab course 2019, 2020



LEADERSHIP AND OUTREACH

Co-chair — General Atomics Personnel Development Committee 2023 — present

Oversight for efforts to improve community and pedagogy at the DIII-D tokamak in San Diego

Co-chair — Fusion Energy Week 2023 — present
Primary organizer for Fusion Energy Week, a global fusion outreach series recurring every May

Co-chair — USFusionEnergy.org and US Fusion Outreach Team 2023 — present
Leadership and logistics for outreach websites and grass-roots fusion pedagogy organizations

Minigrant Recipient — APS Forum on Outreach & Engaging the Public 2023 — 2024
Received $2.5k from the American Physical Society to develop and distribute Fusion Trading Cards

Principal Investigator — ORFEAS Student Fusion Design Contest 2022
Led a group of eight graduate students in a research contest, winning the mazimum prize of $20k

Ally — APS Division of Plasma Physics (DPP) 2022 — present
Trained and active resource for diversity, equity and inclusion within US physics communities

Chair — APS-DPP Student Day 2021 - 2024
Responsible for a student-oriented mini-conference at each national APS-DPP convention

Chair — APS-DPP CONNECT Committee 2020 — present

National organization to address the concerns of students and early career plasma scientists

Board of Directors — Fusion EP Seminar Series 2021 — 2022

US contact for the international student-led plasma physics seminar series

Founder + Chair — Plasma Graduate Student Committee, Princeton University 2019 - 2021

Established a committee to amplify student voices and support development of the graduate program

Organized graduate curriculum reform, Princeton University 2019 — 2021

Led a student effort to dramatically reform a graduate-level plasma diagnostics course

President — Princeton Plasma Student Leadership 2018 — 2019

Bridge between graduate students and faculty and program management

Volunteer — Princeton Plasma Physics Laboratory 2016 — 2021

PPPL Lab tour guide; frequent volunteer at PPPL-led science education and outreach events

SELECTED AWARDS

2018 — US Burning Plasma Association International ITER School Scholar

2016 — CU Boulder Outstanding Graduate of the College of Engineering and Applied Science
2016 — CU Boulder Engineering Physics Distinguished Graduate

2016 — CU Boulder Engineering Physics Distinguished Graduate for Research

2016 — Hertz Foundation Scholarship Finalist

2015 — Astronaut Scholarship Foundation Scholar

PUBLICATIONS AND INVITED TALKS

Over 90 publications (14 as first author) and 17 invited talks and seminars.

A full list of publications is included on the following pages, or on Google Scholar or ORCID.
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https://orcid.org/0000-0002-9612-1936
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Negative Triangularity at Low Aspect Ratio”. In: Nuclear Fusion 64 (2024), p. 124004. URL:
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A. O. Nelson. “Design and Optimization of Tokamaks for Fusion Energy”. In: Energy Frontier Seminars at the
Institute of Renewable Energies in Mexico. 2026.
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negative triangularity regime”. In: Physics of Plasmas (2026), in review.

A. Marinoni et al. “Non-dimensional confinement scaling in similar negative triangularity plasmas on the DIII-D
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Nuclear Fusion (2026), in review.
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F. Khabanov, C. Lasnier, A. McLean, F. Scotti, K. E. Thome, and D. Truong. “Progress towards Integrated
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URL: https://doi.org/10.1103 /PhysRevResearch.7.013139.

R Perillo, J A Boedo, C J Lasnier, A McLean, C Marini, I Bykov, F Glass, A Kapat, A O Nelson, and
D L Rudakov. “First-wall fluxes from large and small ELMs”. In: Physics of Plasmas 32 (2025), p. 022501. URL:
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