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Research Interests

Plasma Energization & Particle Acceleration
Magnetic reconnection (rate physics, turbulence generation, relativistic regimes, power-law formation,
particle transport mechanisms). Collisionless shocks (shock-turbulence interaction, particle acceleration).
Plasma turbulence (energy dissipation, stochastic acceleration). Transport theory and modeling.

Solar & Space Physics Applications
Solar flares and eruptions (large-scale particle acceleration, nonthermal emissions, SEP origins).
Reconnection-driven solar jets. Termination shocks in flares. Magnetotail dynamics. Coronal heating
mechanisms.

Computational & Theoretical Methods

Kinetic simulations (PIC, hybrid). MHD modeling. Transportequationsolvers. Test-particle codes. Multi-
scale coupling techniques. HPC algorithm development for GPU/CPU clusters.

Education
The University of Alabama in Huntsville HuntsvitLg, AL, USA
Ph.D. in Space Science 2011 — 2016
Dissertation: “Numerical Simulation of Particle Acceleration during Solar Flares”. Advisor: Gang Li
Peking University Bening, CHINA
M.S. in Space Physics 2008 — 2011
Tongji University SHANGHAI, CHINA
B.S. in Surveying and Mapping Engineering 2004 — 2008

Research Experiences

Los Alamos National Laboratory, T-2 Division Los ALamos, NM

Staff Scientist Sep. 2024 —present

Study particle acceleration and transport in space, solar, and astrophysical plasmas using multi-scale ki-

netic and MHD simulations. Lead development of GPU-accelerated particle transport solvers and coor-
dinate multi-institutional collaborations.

Postdoctoral Research Associate Feb. 2017 —Feb. 2020
Investigated particle acceleration mechanisms in solar flare reconnection using PIC simulations. Devel-
oped and solved particle acceleration models coupled with MHD simulations, validated against multi-
wavelength solar observations. Mentors: Fan Guo, Hui Li

Visiting Student May 2014 — Aug. 2016, Jun. 2013 - Aug. 2013
Investigated roles of drift motions, flow shear/compression, and pressure anisotropy in reconnection ener-
gization using VPIC. Studied magnetic field amplification and particle acceleration in supernova remnant
shocks via MHD + Parker transport. Mentors: Fan Guo, Hui Li

Dartmouth College Hanover, NH
Research Scientist Feb. 2022 —Sep. 2024
Developed theories of particle acceleration in reconnection-driven solar eruptions. Combined MHD +
transport and PIC simulations to model nonthermal emission signatures and compare with X-ray and
microwave observations. Mentor: Yi-Hsin Liu
Research Associate B Feb. 2020-Jan. 2022
Performed large-scale PIC simulations to quantify reconnection rate reduction in high-5 plasmas and
power-law formation in relativistic regimes. Applied MHD + transport framework to model particle ac-
celeration and transport in solar flares. Mentor: Yi-Hsin Liu
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The University of Alabama in Huntsville HuntsviLLg, AL

Postdoctoral Research Assistant Sep. 2016 —Jan. 2017
Studied plasma-tether interactions using kinetic PIC simulations. Mentor: Gary Zank
Graduate Research Assistant May 2012 — Aug. 2016

Dissertation: “Numerical Simulation of Particle Acceleration during Solar Flares.” Developed test-
particle code for chaotic magnetic fields and performed VPIC simulations to identify acceleration mecha-
nisms in reconnection. Advisor: Gang Li

Peking University BeyiNng, CHINA
Graduate Research Assistant Sep. 2009 - Jun. 2011
Modeled electron transport using Monte Carlo (Geant4) simulations. Advisor: Hongfei Chen

Honors and Awards

Postdoctoral Distinguished Performance Award Honorable Mention, Los Alamos National Lab 2019
NASA Earth and Space Science Fellowship (NESSF), NASA 2013 — 2016
SPD Studentship Award, Solar Physics Division, AAS 2015
DPP Student Travel Grant Award, Division of Plasma Physics, APS 2014

Teaching and Mentoring Experiences
Teaching;:
Graduate Teaching Assistant, Department of Physics, The University of Alabama in Huntsville ~ Spring 2012
Grading for PH421 (Thermal & Statistical Physics)
Graduate Teaching Assistant, Department of Physics, The University of Alabama in Huntsville Fall 2011
Grading for PH113 (General Physics with Calculus III) and teaching PH114 (General Physics Labs)

Tutorial:
A tutorial on running reconnection simulations using VPIC 2021
Material: https://github.com/xiaocanli/vpic_reconnection_tutorial
Reconnection Simulation using Athena++ 2022

Material: https://github.com/xiaocanli/athena_reconnection

A tutorial on using stochastic-parker 2022
Material: https://stochastic-parker.readthedocs.io/en/latest/usage.html

Mentoring/Technical Support:

At Dartmouth College

Shan-Chang Lin, Graduate 2020 — present
Helping with simulations and assisting in studying reconnection rate and magnetotail reconnection

Sarah Peery, Graduate 2020 — present
Helping with simulations and assisting in studying relativistic reconnection

Matthew Goodbred, Undergraduate 2020 — 2023
Helping with simulations and assisting in studying magnetic reconnection

At LANL

Shiva Thapa (Graduate@Dartmouth College), Space Weather summer student 2023 — present
Collaborating in studying the role of resistivity gradient in magnetic reconnection

Daniel Humphrey (Graduate@UWMadison), CPW summer student 2025 — present
Collaborating in understanding turbulence properties in 3D relativistic reconnection

Ima Hernandez (Undergraduate@UCLA), CPW summer student 2025 — present
Collaborating in studying particle acceleration in 3D relativistic reconnection

Michael Farnell (Undergraduate@Dartmouth College), DOE SULI Student 2024 — present
Assisting in studying shocks using kinetic simulations

Jake Halpern (Graduate@Columbia University), DOE GFRP Student 2025
Collaborating in studying the role of Coulomb collision in particle acceleration by magnetic reconnec-
tion

Ethan Lee (Undergraduate@Harvard), Summer Intern 2025 — present

Assisting in studying neutrino production in AGU accretion disks
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Hassan Elshabasy (Undergraduate@UWaterloo), DOE SULI Student 2024
Assisting in studying magnetic reconnection using kinetic simulations

Giulia Murtas, now at University of Hawaii at Manoa, Postdoc 2022 — present
Assisting and collaborating in modeling particle acceleration and transport in large-scale reconnection

Jeongbhin Seo, Postdoc 2023 — present
Collaborating in modeling particle acceleration and transport magnetic reconnection, solar flares, and
outer heliosphere

Joshua Goodwill (Graduate@University of Delaware), Summer Intern 2023 — 2024
Assisting in studying Kelvin-Helmholtz instability using kinetic simulations

Grant Johnson (Graduate@Princeton University), Summer Intern 2021 — 2022
Assisting in studying particle acceleration in magnetic reconnection

Senbei Du (Graduate@The University of Alabama in Huntsville), Visiting Student 2016 — 2019
Helping with simulations and assisting in studying plasma energization in magnetic reconnection

Dylan Ma (Los Alamos High School), Intern 2018 — 2019
Helping with debugging, running simulations, and analyzing simulation results

At UAH
David Fink (Undergraduate@Emory University), UAH & MSFC REU 2012

Helping with analyzing solar wind observations data

Grants & Computing Allocations
Research Grants:

PI, LANL LDRD Exploratory Research (ER), $380k/year 2025 — 2028
“Integrated Beta Production and Transport Model for High Altitude Nuclear Explosions”

Co-1, NSF Solar Terrestrial program, $100k 2024 — 2027
“Collaborative Research: The role of supra-arcade downflows on energy transfer in solar flares” (PI: Xi-
aoyan Xie)

Co-I, NASA NASA Artificial Intelligence Applications in Heliophysics (AIAH), $50k 2025 — 2026

“Numerical Tools of Ionization and Recombination Analysis in Plasma with Arbitrary Non-Maxwellian
Electron Distribution” (PI: Chengcai Shen)

Co-1, NASA Heliophysics Theory, Modeling and Simulations (HTMS), $150k 2023 — 2026
“Particle Acceleration and Transport in Coronal Solar Flare Regions” (PI: Fan Guo)

Co-1, NASA Heliophysics Supporting Research (HSR), $150k 2023 — 2026
“Magnetic flux ropes and magnetic loops in Earth’s plasma sheet: their properties and role in particle
energization” (PI: Weijie Sun)

PI, NASA Living With a Star Science (LWS), $647k 2021 — 2025
“The Acceleration of Energetic Particles in Solar Flares and Their Transport in Solar Eruption Regions”

Institutional PI, NSF Astronomy & Astrophysics Grants Program (AAG), $178k 2021 - 2024
“Achieving a New Understanding of Solar Flare Termination Shocks” (PI: Fan Guo)
Co-I, NASA Heliophysics Supporting Research (HSR), $167k 2021 - 2024

“Exploring Time-Dependent Ionization in Solar Eruption Models Combining with Energetic Particle Ac-
celeration” (PI: Chengcai Shen)

Institutional PI, Purdue University-NASA prime, $23k 2021 - 2022
“Radiation and Polarization Signatures From 3D Relativistic Turbulent Magnetic Reconnection In Blazars”
(PI: Dimitrios Giannios)

Institutional PI, LANL-NASA prime, $116k 2020 — 2023
“Exploring Energy Release and Conversion in Solar Eruptive Events Using Multi-wavelength Observations
and Numerical Simulations” (PI: Bin Chen)

Computing Allocations:
PI, DOE ALCC, 750k GPU node-hours on Frontier@OLCF 2025 — 2026

PI, NERSC’s ERCAP, 4.2k CPU node-hours and 8k GPU node-hours/year 2025
PI, NERSC’s ERCAP, 7k CPU node-hours and 2.5k GPU node-hours/year 2024



PI, NERSC'’s ERCAP (Energy Research Computing Allocations Process), ~25k node-hours/year 2023
Co-I, TACC’s Large-Scale Community Partnerships (LSCP) project, 8gok node-hours/year 2021 - 2023

PI, Institutional Computing Project 2019, Los Alamos National Lab, 10M core-hours 2019 — 2020
PI, Institutional Computing Project 2018, Los Alamos National Lab, 8.8M core-hours/year 2018 — 2020
Co-I, NERSC’s High-Impact Science at Scale program 2018, 60M core-hours 2018 — 2019

Professional and Community Service

Review Activities:
Guest Editor, Frontiers in Astronomy And Space Sciences 2021 — present
Referee, 66 papers for 21 journals 2016 — present
Ap], ApJL, ApJS, PRL, PRX, MNRAS, JGR, GRL, PoP, Reviews of Modern Plasma Physics, Communica-
tions Physics, Frontier, Astrophysics and Space Sciences, Solar Physics, Plasma Science and Technology,
Galaxies, Sensors, Atmosphere, Fluids, Entropy, Universe

Panelist, 3 NASA grant panel, 3 NSF grant panel 2022-2025

Mail-in Reviewer, 1 grant proposal submitted to Swiss National Science Foundation (SNSF) 2023

Mail-in Reviewer, 1 application submitted for Secretary’s Research Prizes of Smithsonian Institute 2023

Mail-in Reviewer, 2 grant proposals submitted to NASA funding programs 2019, 2020

Judge, Outstanding Student Paper Award of the AGU Fall Meeting 2017 — 2019, 2021 — 2024

Meeting Activities:

Scientific Organizing Committee (SOC), Solar Physics High Energy Research (SPHERE) 4 Workshop at Berkeley,

CA 2025

Session Organizer, 2025 SHINE Workshop at Charleston, SC 2025
Topic: “Turbulence, reconnection, shock, and particle energization”

Session Chair, 66th Annual Meeting of the APS DPP at Atlanta, GA 2024
Topic: “Plasma Astrophysics”

Session Chair, AGU Fall Meeting at San Francisco, CA 2023
Topic: “Magnetic Reconnection: Connecting Ideas from Observations, Experiments, Models, and The-
Oryll

Session Convener, AGU Fall Meeting at Chicago, IL 2022
Topic: “Magnetic Reconnection: Connecting Ideas from Observations, Experiments, Models, and The-
Oryll

Early Career Convener, AGU Fall Meeting at Chicago, IL 2022
Topic: “Energetic Particles from the Sun to the Heliosphere”

Session Convener, AGU Fall Meeting at San Francisco, CA (19), Online (20) 2019-2020
Topic: “Plasma Energization, Particle Acceleration, and High-Energy Emission in Solar Flares”

Organizer, One-week workshop at Los Alamos, NM 2019
Topic: “Magnetic Reconnection and Particle Acceleration in Solar Flares”

Session Chair, AGU Fall Meeting at Washington, D.C. 2018

Topic: “Plasma Energization, Particle Acceleration, and High-Energy Emission in Solar Flares”

Computer Skills
HPC Platforms: Production-scale runs on NERSC, LANL, TACC, ALCEF, and OLCF systems 2013 — present

Programming & Parallelism: Python, C/C++, Fortran, Julia; MPI, OpenMP, CUDA, Kokkos, Cabana;
performance-portable kernels for GPU/CPU clusters

Tooling & Build: Make/CMake workflows, profiling and debugging with GDB, Valgrind, Arm/Linaro DDT, and
job-level diagnostics on large clusters

Data & Visualization: HDF5, FFTW3, HeFFTe, ParaView, and Python analysis stacks for petascale simulation
output



Al-assisted workflows: ChatGPT, Claude Code, GitHub Copilot, and OpenAlI Codex to prototype diagnostics,
refactor kernels, and accelerate documentation for HPC codes

Numerical Codes: Athena/Athena++/AthenaK (global MHD), VPIC/VPIC-Kokkos/Hybrid-
VPIC/HybridVPIC-K (kinetic simulations), custom test-particle code (https://git.io/£xQYy), stochastic
transport solver (https://git.io/fxQY1)
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