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Invited Talks:

1.

10.

11.

12.

X.N. Chu et al., (2024). Advancing Physical Insights using Machine Learning: Exploring the Near-Earth Space
Environment, CGS workshop 2024, JHU APL, MD

X.N. Chu et al., (2024). Al-Driven Advances in Physical Insights: Exploring the Near-Earth Space
Environment, AIAPC 2024, Huntsville, AL

X.N. Chu et al., (2024). Investigate the solar cycle variation of plasmaspheric dynamics using a neural network
model, ISSI-BJ, Beijing, 2024

Chu, X., & McPherron, R. L. (2023). Application of the Midlatitude Positive Bay Index (MPB) to Substorm
Research. AGU 2023.

X. N. Chu et al., (2022) Unravel the mystery of plasmaspheric refilling with artificial intelligence, Cold plasma
seminar series at LANL (online seminar).

X. N. Chu et al., (2022), Plasmaspheric dynamics modeled by a neural network, workshop on low-energy
plasma in the geospacer, Japan (online seminar)

X. N. Chu et al, (2022) What can we learn from the shapes of STEVE. Aurorasaurus Ambassador (online
seminar)

X. N. Chu et al. (2022). Plasmaspheric dynamics modeled by a neural network. Workshop on Observation and
Modeling of Plasmasphere (Japan & online)

X. N. Chu et al., (2021) The mysterious subauroral phenomenon - STEVE, space physics online seminars,
Peking University (Online seminar)

Chu, X. N. et al. (2017), Learning plasmaspheric dynamics using neural network based empirical models,
University of Colorado Boulder, Boulder, CO

Chu, X. N. et al. (2016), Erosion and refilling of the plasmasphere during a geomagnetic storm modeled by a
neural network, University of Calgary, Calgary, Canada

Chu, X. N (2012), Introduction to high latitude electrodynamics, GEM student tutorial, Snowmass, CO

Honors and Awards:

Air Force Young Investigator Research Program 2023
NASA Heliophysics Early Career Investigator Program 2020
NASA Earth and Space Sciences Fellowship NASA 2014

Outstanding Student Presentation Award Geospace Environment Modeling Workshop 2014


https://doi.org/10.1029/2009JA014217
https://doi.org/10.1029/2009ja014445

Harold and Mayla Sullwold scholar ~ Department of Earth, Planetary, and Space Sciences (UCLA) 2014
Harold and Mayla Sullwold scholar ~ Department of Earth, Planetary, and Space Sciences (UCLA) 2015
President's Undergraduate Research Fellowship Peking University 2004
The Freshman Scholarship Peking University 2002

Grants Received:

Principal Investigator, Air Force Young Investigator Research Program, 2022

Title: Understand and Forecast Killer Electrons: coupling machine learning and first-principle simulations
Total efforts: 8.5 months/year for 3 years

Contributing amount: $444,439

Principal Investigator, NASA Heliophysics Early Career Investigator Program, 2018

Title: Coupling Machine Learning Models of Multi-Instrument Spacecraft Data and Physics-Based Simulations:
Applications to Study and Forecast Ultra-Relativistic Electron Flux

Total efforts: 10 months/year for 3 years

Total amount: $446,836

Institution PI, NASA Living With a Star, 2023

Title: Investigation of Charged Particle Dynamics in the Inner Magnetosphere Using a Data-driven Machine
Learning Electric Field Model and a Global Magnetospheric Simulation

Total efforts: 2.0 Months/year for 4 years

Total amount: $238,559

Institution PI, NSF Geospace Environment Modeling, 2023

Title: Investigating the Upper Limit of the Earth's Outer Radiation Belt Electron Fluxes
Total efforts: 2.0 Months/year for 3 years

Total amount: $135,211

Principal Investigator, NASA Living With a Star, 2021
Title: Understanding plasmaspheric refilling: an investigation using machine learning models

Total efforts: 4.0 months/year for 3 years
Total amount: $990,807

Collaborator, NASA Heliophysics Mission Concept Studies, 2021

Title: PILOT (Plasma Imaging LOcal and Tomographic experiment) Mission Concept Study
Total efforts: 0.0 months/year for 1 year

Total amount: $0

Collaborator, NASA Heliophysics Mission Concept Studies, 2021
Title: Plasmasphere Tomography (PlaTo) mission study

Total efforts: 0.0 months/year for 1 year

Total amount: $0

Co-investigator, NASA Heliophysics Supporting Research, 2019
Title: Event-driven Modeling of Earth's Radiation Belts

Total efforts: 1 month/year for 3 years

Total amount: $52,628

Co-investigator, NASA Heliophysics Supporting Research, 2019
Title: Quantitative assessment of effects of the broadband electrostatic turbulence in the inner magnetosphere



Total efforts: 3 months/year for 3 years
Total amount: $255,000

Co-Investigator, NASA Heliophysics Heliophysics Living With a Star Science, 2019

Title: Quantifying Wave-Induced Relativistic Electron Flux Variations in Earth's Radiation Belts Driven by Solar
Wind Structures

Total efforts: 4 months/year for 4 years

Total amount: $261,988

Co-Investigator, NASA Heliophysics Space Weather Operations to Research, 2018

Title: A machine learning based specification and forecast model of the inner magnetospheric radiation environment
Total efforts: 2.4 months/year for 2 years

Total amount: $82,533

Co-Investigator, NASA Heliophysics Supporting Research, 2017

Title: Quantifying the response of ionospheric currents to substorm-time and non-substorm fast flows
Total efforts: 6 months/year for 3 years

Total amount: $165,828

Co-Investigator, NASA Earth and Space Science Fellowship, 2014

Title: What process creates the substorm current wedge? A study using observations from space, ionosphere, and
ground

Note: I wrote the full proposal, I was a co-I and my Ph.D. advisor is the PI due to solicitation requirements

Teaching and Mentoring Experience

Mentor and full support for a postdoc (Xin Cao) June 2021 — present
University of Colorado Boulder

e  Machine learning application geomagnetically induced currents (GIC)

e Response of GIC to external drivers

Mentor an undergraduate student (Lucas Jia) Fall 2023-present
University of Santa Barbara
e Imbalanced regressive models for auroral electrojet indices: predicting supersubstorms
e  One peer-reviewed publication under review

Mentor and full support for undergraduate researcher (Evan McPherson) Fall 2023-present
University of Colorado Boulder
e Imbalanced regressive models of energetic electron flux in Earth’s outer radiation belt

Mentor and full support for undergraduate researcher (Jonathan Mellina) Fall 2023-present
University of Colorado Boulder
e Validation of lunar gravity effects on Earth’s plasmasphere

Co-mentor for a Graduate student (Sheng Huang) Fall 2020 — Fall 2023
University of California, Los Angeles
e  Machine learning application on electromagnetic waves and electron precipitation

Co-mentor for a Graduate student (Donglai Ma) Fall 2020 — Fall 2023
University of California, Los Angeles
e  Machine learning application on radiation belt dynamics

Mentor for NSF Research Experiences for Undergraduates (Max Doering) Summer 2022-
Summer 2023
University of Colorado, Boulder



e Dynamics of Plasmaspheric Ions Modeled by a Neural Network

Mentor for NSF Research Experiences for Undergraduates (James Lende) Summer 2021-Summer 2022
University of Colorado, Boulder
e  Statistical Analysis of Plasmaspheric Erosion and Refilling-Machine Learning Approach

Mentor for an undergraduate thesis (Hannah Ace) Winter 2020 and Spring 2021
University of Vermont
e  Mentor an undergraduate student in analyzing the total plasma density in the ionosphere and inner
magnetosphere
e Guided the student in developing a machine learning-based model for the plasma density in the ionosphere
and magnetosphere

Mentor for NSF Research Experiences for Undergraduates (Hannah Ace) Summer 2020
University of Colorado, Boulder
e  Mentor an undergraduate student in analyzing the total plasma density in the inner magnetosphere
e  Guided the student in developing a machine learning-based empirical model for the plasma density

Mentor for an undergraduate student (Lukas Wolter) Summer 2018-Summer 2019
University of Colorado, Boulder
e  Mentor an undergraduate student in analyzing the auroral data collected from citizen scientists and
calibrating skymaps of photographs
e  Guided the student to obtain properties of the newly discovered STEVE phenomenon
e  One peer-reviewed publication on the morphological characteristics of STEVE

Mentor for a high school student (Samuel Hsu) Summer 2015
University of California, Los Angeles
e  Mentor a high school student to build a database of the newly developed mid-latitude positive bay index to
measure geomagnetic activity level

Mentor for a high school student (Irene Hsu) Summer 2010
University of California, Los Angeles
e Mentor a high school student to develop a procedure to remove solar quiet variation from magnetic field
data from ground magnetometers

Organizer of a summer school and teaching Olympic physics Summer 2006
Huangshi, Hubei, China

e Organizing a summer school to tutor twenty high school students

e  Teaching the physics of the Olympics

Professional experience:

Session Organizer: NRSM 2023 and 2024 at Boulder, URSI 2023 at Sapporo Japan, AGU fall meeting 2024
GEM steering committee member: 2024-present

GEM Resource Group Lead: Machine Learning as it pertains in the Geospace Environment

Book Editor: Predicting Near-Earth Space Environment: New Perspective and Capabilities in the Al Age
Seminar Organizer: Friend of Magnetosphere at LASP

Review Panelist for NASA LWS, NASA HGI, HSR, HARD, HFOS, and NSF CAREER

Outstanding Student Poster Judge, AGU, and GEM conferences, 2016-present



Manuscript Peer Review: AGU Book chapters, Journal of Geophysical Research, Geophysical Research Letter,
Journal of Ambient Intelligence and Humanized Computing, Philosophical Transactions A, Annales Geophysicae,
Journal of Atmospheric and Solar-Terrestrial Physics, Geoscience Letters, Astrophysical Journal



