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Other Scholarship

CURRICULA
Principles of Planetary Physics (PTYS 505A)

An introductory graduate course onthe physics of planetary and interplanetary gases, fluids, and plasmas. Spe-
cific topics include thermodynamics, kinetic theory, plasma physics, hydrodynamics, and magnetohydrodynamics, all
with solar-system applications.

Introduction to Plasma Physics (PTYS 414/514)

An upper-level undergraduate/beginning graduate course on basic plasma physics processes, including single
particle motion, magnetohydrodynamic and fluid models, linear waves, kinetic theory, plasma stability, and magnetic
reconnection.
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The Physics of the Sun (PTYS 537)
A graduate course on solar magnetic fields, solar interior and helioseismology, radiative transfer, solar-energetic
particles, the structure of the solar atmosphere and stellar winds, and the physics of sunspots and flares.

Exploring Our Solar System (PTYS 206)
A undergraduate general education course surveying how and why we have explored our solar system, as well
as the current search of life beyond Earth within our solar system and in exoplanetary systems.

Earth: The Formation of a Habitable World (PTYS 170A1)

A undergraduate general education course developing a planetary science perspective on the physical, chemical,
and geological processes that governed the formation of our planet and continue to drive its evolution.

COMPUTER PROGRAMS
Plasma in a Uniform Magnetized Environment (PLUME; FORTRAN)

A numerical linear Vlasov-Maxwell dispersion solver for a collisionless plasma with an arbitrary number of
Bi-Maxwellian ion and electron velocity distributions, with distinct densities, drift velocities, and anisotropic temper-
atures. PLUME returns the complex frequency solution to the dispersion relation as well as the electromagnetic and
fluid eigenfunctions, and allows for an arbitrary scan through the any of the underlying plasma parameters, c.f. Klein
& Howes 2015 PoP [8] and used in [28,32,35,70]. This code is used as the core of the numerical Nyquist instability
solver, described in Klein et al. 2017 JGR [17], and used in [24,37,56,64,65,80] Available as an open source code on
github.

Arbitrary Linear Plasma Solver (ALP S; FORTRAN; doi: 10.5281/zenodo.8075681)

A numerical linear Vlasov-Maxwell dispersion solver for a collisionless plasma that allows for an arbitrary
gyrotropic distribution of ions and electrons in momentum space. ALP S returns the complex frequency solution to the
dispersion relation in both the relativistic and non-relativistic limits and allows for an arbitrary scan of the solutions
as a function of wavevector. c.f. Verscharen, Klein, et al 2018 JPP [27] and used in [57]. Available as an open source
code on github.

Media

Parker Solar Probe Launch (Fall 2018)

Provided expert interviews for press coverage of Parker Solar Probe launch. Quoted in a number of local,
domestic, and international articles, including on CNN and CNET.
Predictions for Crossing the Alfvén Surface (Summer 2019, Winter 2021)

Provided expert interviews for prediction of 'region of preferential heating” below the Alfvén surface in advance
of PSP entering this region, associated with publication of Kasper & Klein 2019 ApJL. Quoted in various domestic
and international articles, including Science Daily and NASAspaceflight.com. Provided additional interviews when
PSP crossed this surface, e.g. an article in Futurity, coinciding with publication of Kasper, Klein, et al 2021 PRL.
Parker Solar Probe First Results (Winter 2019)

Quoted in online articles, e.g. this article from Futurity, coinciding with the release of the first light papers from
PSP published in Nature in Winter 2019.

HelioSwarm Selection (Spring 2022)

Provided interviews to coincide with announcement of NASA selection of HelioSwarm mission, used in local

online and radio articles.

Conferences / Scholarly Present.

INVITED CONFERENCE PRESENTATIONS [33]

Instability and Excitation in the Heliosphere: Theory and Observation Asia Oceania Geoscience Society, July 2025

A New Era of Multi-spacecraft Measurements: Novel multipoint & multiscale techniques
SHINE Workshop, June 2025

Clarifying the Role of Kinetic Plasma Process in the Inner Heliosphere AGU Fall Meeting, Dec 2024

Towards a new era of Space Plasma Physics Plasma Observatory Workshop, Rome, IT, Nov 2024

Traversing the Slopes of Phase Space: Linear Dispersion Relations from Plasma Peaks to Gravitational Valleys
KITP Interconnections between Physics of Plasmas and Self-gravitating Systems, June 2024

Dissipation and Excitation: The Role of Kinetic-Scale Waves and Instabilities in the Evolution of the Solar Wind
AAS 244, June 2024

Karen Harvey Prize Lecture: The Role of Kinetic-Scale Waves and Instabilities in the Evolution of the Solar Wind
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https://github.com/kgklein/PLUME
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https://github.com/danielver02/ALPS
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https://www.sciencedaily.com/releases/2019/06/190604162532.htm
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.127.255101
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TESS, April 2024
HelioSwarm: Characterizing the Nature of Space Plasma Turbulence

Kavli Institute for Theoretical Physics, “Turbulence in the Universe” Feb 2024
Theory of lon instabilities, Application to PSP (and other spacecraft) data

ISST Workshop 563 “’Ton Kinetic Instabilities in the Solar Wind in Light of

Parker Solar Probe and Solar Orbiter Observations”, Sept 2023
What are the Basic Building Blocks of Solar Wind Turbulence? SHINE Workshop Aug 2023
Quantifying Space Plasma Turbulence with a Multi-Point, Multi-Scale Observatory

UGG 281 General Assembly July 2023
An Overview of the HelioSwarm Observatory

ISSI Workshop 556 ”Cross-Scale Energy Transfer in Space Plasmas™ Feb 2023
Beyond Brazil: The Role of Beams and Secondary Populations in lon-Scale Instabilities

ISSI Workshop 563 Ion Kinetic Instabilities in the Solar Wind in Light of

Parker Solar Probe and Solar Orbiter Observations”, November 2022
Solar Wind Turbulence: From the Alfven Surface to 1 au

Asia Oceania Geosciences Society 19th Annual Meeting, August 2022
Kinetic Physics of Dissipation Royal Society Theo Murphy Meeting on Turbulent

Dissipation in Space Plasmas, May 2022
HelioSwarm: Quantifying Turbulence with a Multi-Point, Multi-Scale Observatory AGU, Dec 2021
Tutorial: Parker Solar Probe: Advancing our Understanding of Plasmas in the

Young Solar Wind APS-DPP Nov 2021
Solar Wind Turbulence from the Near-Sun Environment to Earth Association of

Asia Pacific Physical Societies Division of Plasma Physics, Sept. 2021
Parker Solar Probe: Advancing Our Understanding of Plasma Processes

in the Young Solar Wind MagNetUS, Aug. 2021
Alfvenic Jets, Waves, and Turbulence: Initial Results from Parker Solar Probe’s first three orbits COSPAR, Jan 2021
New Plasma Physics Pushing Closer to the Sun with PSP/SWEAP AGU, Dec 2020
The Distribution of lon-Driven Instabilities in the Inner Heliosphere

19" International Astrophysics Conference, March 2020
Kinetic Instabilities in Magnetized, Collisionless Plasmas

12th Wolfgang Pauli Plasma Kinetics Working Meeting, Aug. 2019
A Preferential Ion Heating Zone Near The Sun: What is it, Where is it, and What Drives it?

18" International Astrophysics Conference, Feb. 2019
Tracking Energization and Dissipation in the Near-Sun Environment with Parker Solar Probe AGU TESS, May. 2018
How Unstable is the Solar Wind? Evaluating in situ Observations using

Nyquist’s Criterion 17" International Astrophysics Conference, Mar. 2018
Using Velocity-Space Structure of Field-Particle Correlations to Characterize Energy

Transfer in Space and Laboratory Plasmas IPELS, June 2017
Applying Field-Particle Correlations to Assess Turbulent Heating in the Solar Wind EGU, Apr. 2017
A General Method for Instability Identification in Solar Wind Observations

Lllustrated by Particular Application to WIND Measurements

16" International Astrophysics Conference, Mar. 2017
Identifying and Characterizing Kinetic Instabilities using Solar Wind Observations of Non-Maxwellian Plasmas

AGU, Dec. 2016
A Field-Particle Correlation Technique to Explore the Collisionless Damping of Plasma Turbulence

APS-DPP, Nov. 2016
Diagnostics for Comparing Turbulence in Solar Wind Observations and Numerical Simulations AGU, Dec. 2014
Quantitative Comparisons between Turbulence Simulations and Solar Wind Observations

SHINE Workshop, June 2014

INVITED COLLOQUIUM PRESENTATIONS [41]

Excitation and Dissipation: Kinetic-Scale Waves and Instabilities in Space Plasmas
Dartmouth College Physics Colloquium, Sept 2025

Excitation and Dissipation: Kinetic-Scale Waves and Instabilities in Space Plasmas
University of Wisconsin, Madison Plasma Physics Colloquium, Sept 2025

HelioSwarm: The Nature of Turbulence in Space Plasmas
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HelioHub Solar Circuit Virtual Presentation, July 2025
Excitation and Dissipation: Kinetic-Scale Waves and Instabilities in Space Plasmas
West Virginia University KINETIC Plasma Physics Seminar, April 2025
Exploring the Slopes of Phase Space with ALPS: An Open-Source Code for Calculating
Dispersion Relations for Non-Maxwellian Plasmas
Parker Solar Probe Theory Telecon, Feb. 2024
Excitation and Dissipation
UNH Physics Department Colloquium, Sept. 2024
The Role of Kinetic-Scale Waves and Instabilities in the Evolution of the Solar Wind
NANOGrav Noise Budget Working Group, July 2024
Using the Solar Wind as a Natural Laboratory to Study Space Plasma Turbulence
Columbia University Astronomy Department Colloquium, April 2023
The Solar Wind: A Natural Laboratory for Studying Plasma Turbulence
Aspen Center for Physics Seminar, July 2022
Solar Wind Turbulence: From the Alfven Surface to 1 au
NASA Goddard Heliophysics Science Directorate Colloquium, July 2022
HelioSwarm: Characterizing Turbulence in Space Plasma
Mullard Space Science Laboratory Seminar, University College London, June 2022
HelioSwarm: A Multi-spacecraft Mission to Study Turbulence in Space Plasmas
UT Austin Plasma Physics Colloquium, Feb. 2022
Advancing our understanding of plasma processes in the young solar wind: Recent results
from Parker Solar Probe MIT Plasma Science and Fusion Center Seminar, Nov. 2021
HelioSwarm: Revealing the Nature of Turbulence in Space Plasmas
UC Berkeley Space Science Series, September 2021
Plasma Instabilities in the Young Solar Wind: Thermodynamics far from Equilibrium
UArizona Applied Maths Colloquium, April 2021
HelioSwarm: Using Multi-Point, Multi-Scale Observations to Uncover the Nature of
Turbulence in Space Plasmas UNH Space Physics Colloquium, April 2021
Leveraging Multi-Point, Multi-Scale Observations to Uncover the Nature of Turbulence in
Space Plasmas JPP Frontiers of Plasma Physics Colloquium, April 2021
Plasma Instabilities in the Young Solar Wind Ulowa Physics and Astronomy Colloquium,
March 2021
Thermodynamics in the Young Solar Wind UArizona Applied Math Seminar, March 2021
Inferred Linear Stability of SPANi Observations using One- and Two-Component Proton
Velocity Distributions Parker Solar Probe Theory Working Group, Feb 2021
Plasmas far from Equilibrium Harvard Center for Astrophysics, GCSP Seminar, Feb 2021
Plasma Heating and Instabilities in the Young Solar Wind: Thermodynamics far from
Equilibrium Imperial College, Space Physics Seminar, July 2020
Instabilities and Plasma Heating in the Inner Heliosphere: Thermodynamics far from
Equilibrium Princeton Plasma Physics Laboratory, Heliospheric Seminar, March 2019
Thermodynamics far from Equilibrium: Studying Instabilities and Plasma Heating in
the Solar Wind University College, London, Space Physics Seminar, Jan 2019
A Majority of Solar Wind Intervals Support lon-Driven Instabilities
Wind Science Telecon, April 2018
Testing The Frequency of lon-Driven Instabilities in the Solar Wind
Parker Solar Probe Science Working Group, Jan. 2018
A Rosetta Stone for Solar Probe Plus Heating Science
SWEAP Science Team Meeting, Dec. 2016
Can Field-Particle Correlations be used to Discern the Nature of Solar Wind Heating?
Solar Probe Plus Theory Working Group, Nov. 2016
Assessing Solar Wind Heating Through Measurement of Velocity Distribution Functions
Solar Probe Plus Science Working Group, Sept. 2016
Velocity Space Signatures of Turbulent Dissipation
Space Science Seminar - University of New Hampshire, April 2016
Reevaluating Taylor’s Hypothesis in the Era of Solar Probe Plus
Solar Probe Plus Science Working Group, Feb. 2016
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Characterizing Solar Wind Turbulence with Kinetic Plasma Physics
Space & Planetary Physics Seminar - University of Michigan, Jan. 2016
Observable Signatures of Stochastic Heating in the Near-Sun Solar Wind
SWEAP Science Team Meeting - UC Berkeley, Dec. 2015
Signatures of Kinetic Damping in Collisionless Plasmas
FIELDS Science Team Meeting - UC Berkeley, Dec. 2015
Applying Taylor’s Hypothesis to Solar Probe Plus Perihelion Measurements
FIELDS and STEREO/WAVES Science Team Meeting - UC Berkeley, Dec. 2014
Understanding Solar Wind Turbulent Fluctuations using Linear Kinetic Physics
Plasma Physics Seminar - University of Maryland, Oct. 2014
Mapping the Kinetic Physics of Proton Temperature Anisotropies in Phase Space
Space Plasma Physics Seminar - Goddard Space Flight Center, Oct. 2014
Linear Kinetic Physics of Turbulent Fluctuations in the Solar Wind
Space Science Seminar - University of New Hampshire, March 2014
How Will the Violation of Taylor’s Hypothesis Alter Turbulent Power Spectra
Measured by Solar Probe Plus?
SWEAP Science Team Meeting - UC Berkeley, Dec. 2013
Identification of Compressive Fluctuations in the Solar Wind Inertial Range
Plasma Physics Seminar- University of Iowa, Oct. 2012
Using Synthetic Time Series to Understand Compressive Solar Wind Turbulence
Plasma Physics Seminar- University of Iowa, March 2011
Using MHD Theory to Understand Satellite Measurements in the Heliosphere
Plasma Physics Seminar- University of lowa, May 2010

CONTRIBUTED CONFERENCE PRESENTATIONS [63]

lon-Scale Wave Emission and Absorption from non-Maxwellian Velocity Distributions
Measured by SWEAP/SPANi APS-DPP, Nov 2025

Non Maxwellian Wave Excitation and Dissipation: Recent Progress
SHINE Workshop, June 2025

Wave Excitation and Dissipation for Non-Maxwellian Plasmas in the Inner Heliosphere
Parker Four Workshop, May 2025

Traversing the Slopes of Phase Space with ALPS AGU Fall Meeting, Dec 2024

Error in Multi-Spacecraft Reconstruction Methods ISSI Team #556, Oct 2024

Optimal Polyhedral Selection for Wave Telescope Applications ISSI Team #556, Oct 2024

Traversing the Slopes of Phase Space with ALPS: Linear Dispersion Relations for
Arbitrary Plasma Distributions APS-DPP, Oct 2024

Traversing the Slopes of Phase Space with ALPS: Linear Dispersion Relations for
Arbitrary Plasma Distributions SHINE, Aug 2024

The Arbitrary Linear Plasma Solver: An Open-Source Code for Calculating Dispersion
Relations for Non-Maxwellian Plasmas AGU Fall Meeting, Dec 2023

Characterizing Electromagnetic Waves using Wave-Telescope Techniques Applied to
Multipoint, Multiscale Observatories AGU Fall Meeting, Dec 2023

Beyond Brazil: Numerical Tools for Studying Waves and Instabilities in non-Maxwellian
Plasmas APS-DPP, Oct 2023

Studying Plasma Turbulence Using Multi-point, Multi-scale Measurements: Intermittency,
Anisotropy, Correlation Scales, and Cascade Rates AGU Fall Meeting, Dec 2022

Characterizing Plasma Turbulence Using Sparse, Multi-point, Multi-scale Measurements
APS-DPP, Oct 2022

HelioSwarm: The Nature of Turbulence in Space Plasma SHINE, July 2022

HelioSwarm: The Nature of Turbulence in Space Plasma EGU, May 2022

The Scale-Filtered Correlation: A Frequency-and-Velocity Resolved Method for
Characterizing the Resonant Impact of Waves AGU 2021

Inferred Linear Stability of PSP/SPAN-i Observations Modeled with One- and
Two- Component Proton Distributions Parker One Conference, June 2021

HelioSwarm: Leveraging Multi-Point, Multi-Scale Spacecraft Observations to
Characterize Turbulence EGU, April 2021
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HelioSwarm: The Nature of Turbulence in Space Plasmas COSPAR, Jan 2021
Turbulence Analysis using Multi-Point, Multi-Scale Spacecraft Observations
APS-DPP, Nov 2020
The Prevalence of ion-scale instabilities in the near-Sun Environment AGU, Dec 2019
The Ubiquity of lon-Driven Instabilities in the Inner Heliosphere APS-DPP, Oct 2019
HelioSwarm: Revealing the Transfer of Energy Across Scales and Boundaries in Plasmas
Throughout the Universe 18" International Astrophysics Conference, Feb. 2019
Testing the Utility of a Swarm of Spacecraft to Study Magnetized Turbulence
2334 AAS Meeting, Jan. 2019
On the Frequency and Drivers of lon Scale Instabilities in the Solar Wind AGU, Dec 2018
The Occurrence Rate of lon Driven Instabilities in the Solar Wind APS-DPP, Nov 2018
Comparing Energy Transfer in High and Low Frequency Alfvenic Turbulence
APS-DPP, Nov 2018
Ion Free-Energy Sources Drive Instabilities in Half the Solar Wind SHINE, July 2018
Numerical Preparations Toward Identifying Heating Mechanisms using Distribution
Function Measurements from SWEAP and Parker Solar Probe AGU, Dec. 2017
Reassessing Solar Wind Stability using Nyquist’s Method APS-DPP, Oct. 2017
Numerical Support for Applying Field-Particle Correlations to Space and Laboratory
Plasmas APS-DPP, Oct. 2017
An Automated Calculation of Plasma Instability for in situ Parker Solar Probe
Measurements Parker Solar Probe Science Working Group Meeting, Oct 2017
Using the Arbitrary Linear Plasma Solver (ALPS) to characterize non-Maxwellian
features in the solar wind SHINE Workshop, July 2017
Novel Plasma Instability Studies using the Nyquist Stability Criteria on Solar Wind
Observations, National Academy of Science & Chinese Academy of Sciences
Forum for New Leaders in Space Science, Woods Hole, Mass. May 2017
Applying an Efficient Method for Identifying Instabilities to Solar Wind Observations
EGU, Apr. 2017
Application of Field-Particle Correlations to Space and Laboratory Plasmas
Bringing Space Down to Earth, UCLA, Apr. 2017
Field-Particle Correlations as a Measure of Turbulent Damping in Collisionless Plasmas
AGU, Dec. 2016
Observing the Kinetic Signature of Turbulent Damping in Numerical Simulations and
Solar Wind Observations National Academy of Science & Chinese Academy
of Sciences Forum for New Leaders in Space Science, Beijing, China, Dec. 2016
A Method of Measuring Turbulent Heating using Field-Particle Correlations from Single
Spacecraft Observations, Arcetri Workshop on Plasma Astrophysics, Oct. 2016
Identifying Resonant Damping in Turbulence using Field-Particle Correlations
SHINE Workshop, July 2016
Secular Field-Particle Energy Transfer in a Turbulent, Gyrokinetic System
Fifth International Vlasovia Workshop, Calabria, Italy, May 2016
A Role for Stochastic Heating in the Near-Sun Environment AGU, Dec. 2015
Signatures of Heating via Landau Damping in Nearly Collisionless Plasmas
APS-DPP, Nov. 2015
Stochastic Heating and Diffusion in the Near-Sun Solar Wind APS-DPP, Nov. 2015
Stochastic lon Heating in the Near-Sun Environment Turbulence and Dissipation in
Collisionless Astrophysical Plasmas, Cargese, France Sept. 2015
Predictions for Solar Probe Plus: The Applicability of the Taylor Hypothesis and
Signatures of Stochastic Ion Heating Joint Solar Probe Plus-Solar Orbiter Workshop,
Florence, Italy, Sept. 2015
Effects of Proton Temperature Anisotropy on Unstable Eigenmodes and Solar Wind
Turbulence SHINE Workshop, July 2015
Impact of Proton Temperature Anisotropy and Instability on Solar Wind Turbulence
Turbulence, Magnetic Fields, and Self-Organization in Laboratory and
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Astrophysical Plasmas - Winter School, Les Houches, France, March 2015
Predictions for Near Sun Turbulent Spectra from Synthetic Time Series AGU, Dec. 2014
Predictions for in situ Observations of Turbulent Power Spectra within the

Alfvén Critical Point APS-DPP, Oct. 2014
Simulation of Alfvén Wave Distribution Function Structure SHINE Workshop, June 2014
How Will the Violation of Taylor’s Hypothesis Alter the Turbulent Power Spectra Measured

by Solar Probe Plus? AGU, Dec. 2013
Effects of the Violation of Taylor’s Hypothesis on Observed Turbulent Power Spectra in the

Solar Wind APS-DPP, Nov. 2013
Uses and Limitations of Synthetic Spacecraft Data for Studying Solar Wind Turbulence

Models, SHINE Workshop, June 2013
Identification of Linear Modes in the Solar Wind Dissipation Range Using Magnetic

Helicity The Future of Plasma Astrophysics, Feb. 2013
Using Plasma Metrics as a Diagnosis of Solar Wind Mode Composition

APS-DPP, Nov. 2012
Analyzing Compressive Fluctuations at Inertial and Dissipative Scales in Solar Wind

Turbulence using Linear Synthetic Data and Non-linear Simulations

SHINE Workshop, June 2012
Identification of Compressive Fluctuations in the Solar Wind Inertial Range

APS-DPP, Nov. 2011

Interpreting Compressive Solar Wind Fluctuations using Synthetic Spacecraft Data
SHINE Workshop, July 2011
Understanding Compressive Fluctuations in Solar Wind Turbulence using Synthetically

Generated Data APS-DPP, Nov. 2010

Numeric Solution of Plasma Impulse Response with Model Fokker-Planck Operator
American Physical Society-Prairie Section, Nov. 2009

Branching Fraction Measurements for Dipion Transitions
American Physical Society- April Meeting, April 2008

Awarded Grants and Contracts

Tracing the Flow of Energy that Heats and Accelerates Solar-Wind Streams that Originate in Coronal Holes
NASA Heliophysics Theory Simulation and Modeling, 2024-2028
Subcontract from UNH (PI Benjamin Chandran)

Co-Investigator $126,313 subcontract ($1,452,000 total)

Study of Ion Velocity Distributions and Kinetic Wave Activity Observed in the Acceleration Region of the Solar Wind

with Theory, Modeling, and Machine Learning
NASA Heliophysics Theory Simulation and Modeling, 2024-2025
Subcontract from CUA (PI Leon Ofman)

Co-Investigator $67,000 subcontract ($457,000 total)

HelioSwarm: The Nature of Turbulence in Space Plasma

NASA Medium Class Explorer Mission, 2022-2030

Deputy Principal Investigator, $263,442 subcontract to UArizona.
Total Mission Cost Cap $250 million.

Principal Investigator: Harlan Spence (UNH)

Project Manager: Butler Hines (NASA Ames)

Project System Engineer: Brittney Wickizer (NASA Ames)

Non-linear Solar Wind Turbulent Heating from 0.08 to 5.2 AU

NASA Living with a Star Research Grant, 2022-2026.
UArizona Principal Investigator Mihailo Martinovié
Co-Investigator, $965,355 total award
Responsible for 5% of overall collaborative proposal.
Improved Characterization of Solar Wind Dissipation, Energization, and Stability
NASA Early Career Investigator Program, 2019-2024
Principal Investigator for $607, 946 total funding.
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Sole Investigator, responsible for 100% of effort on grant.
Co-Is: None
SWEAP Investigation: Wave Particle Correlation
NASA Parker Solar Probe Phase E Activities, 2020-2026
Subcontract from Smithsonian Astrophysical Observatory (PI Justin Kasper).
Principal Investigator of $270, 946 subcontract. (Total Mission Cost ~ $1.5 Billion)
Sole Investigator on subcontract, responsible for 5% of overall contract activities.
Co-Is: SWEAP Science Team
University of Michigan: Justin Kasper
Smithsonian Astrophysical Observatory: Tony Case, Leon Golub, Kelly Korreck,
Michael Stevens
University of California, Berkeley: Stuart Bale, Davin Larson, Roberto Livi,
Jim McFadden, Phyllis Whittlesey
JHU - Applied Physics Lab: George Ho
Laboratoire de Physique des Plasmas: Matthieu Berthomier
Los Alamos National Lab: Peter Gary, Ruth Skoug, John Steinberg
Massachusetts Institute of Technology: John Belcher, John Richardson
NASA - Goddard Space Flight Center: Adam Szabo
NASA - Marshall Space Flight Center: Dennis Gallagher
University of Alabama, Huntsville: Qiang Hu, Nikolai Pogorelov, Gary Zank
University of Colorado, Boulder: Steven Cranmer
University of Iowa: Jasper Halekas
University Space Research Association: Ken Wright
Coupling of Electron and Ion Kinetic Physics via Collisions and Instabilities
in the Expanding Solar Wind
NASA Heliophysics Supporting Research Grant, 2019-2022
Subcontract from University of Maryland (PI Peter Yoon).
Co-Investigator for $67, 948 subcontract. (~$366,000 total award)
Sole UArizona Principal Investigator, responsible for 10% of overall grant activities.
Co-Is: Dr. Chadi Salem (SSL)
Hybrid Kinetic-GRMHD simulations of Black Hole Accretion with
Data-Calibrated Electron Physics
NASA Astrophysics Theory Program, 2020-2023
Contract to UArizona Dept. Astronomy (PI Feryal Ozel).
Co-Investigator, Total UArizona Budget $470, 310.
Responsible for 15% of overall grant activities.
Co-Is: Prof. Dimitrios Psaltis (UArizona)
Parametric Instability in the Inner Heliosphere
NASA Heliophysics Supporting Research Grant, 2019-2022
Subcontract from University of New Hampshire (PI Benjamin Chandran).
Co-Investigator, $76, 689 sub-contract.(~$404,00 total award)
Sole UArizona Investigator, responsible for 10% of overall grant activities.
Co-Is: Prof. Stuart Bale, Dr. Trevor Bowen (SSL)
Prof. Kai Germanschewski, Mr. Kyle Morman (UNH)
Investigation of Electron Parameter Statistical Distributions and Association with
Structures using QTN Spectroscopy
NASA Unsolicited Grant, 2019-2022
Principal Investigator $150, 792 total funding.
Sole UArizona Principal Investigator, responsible for 100% of grant activities.
Co-Is: Dr. Mihailo Martinovi¢ (UArizona)
Assessing the Relative Importance of Stochastic and Resonant lon Heating the Solar Wind
NASA Heliophysics Supporting Research Grant, 2016-2019
Principal Investigator $377, 000 total funding.
Sole UArizona Principal Investigator, responsible for 100% of grant activities.
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Co-Is: Prof. Benjamin Chandran (UNH) Dr. Sofiane Bourouaine (FIT)
Vlasov-Maxwell Simulations to Resolve Electron Heating and Dissipation in
Quasi-Perpendicular Shocks NSF-DOE Basic Plasma Physics, 2019-2022,

Collaborative Proposal with Princeton University (PI Jason TenBarge)

and University of Maryland (PI Li-Jen Chen)

Co-Principle Investigator, $73, 749.

Sole UArizona Investigator, responsible for 15% of overall collaborative proposal.

Co-Is: Dr. Shan Wang (UMaryland)

Non-Maxwellian Distribution Functions in the Solar Wind:
Dispersion Relations and Instabilities
NASA Heliophysics Supporting Research Grant, 2016-2020,

Subcontract from University of New Hampshire (PI Benjamin Chandran).

Co-Investigator, $150, 000 sub-contract ($502,919 total award).

Sole UArizona Investigator, responsible for 35% of overall grant effort.

Co-Is: Dr. Daniel Verscharen (UCL) Prof. Stuart Bale, Dr. Chadi Salem (SSL)

Dr. Michael Stevens (SAO)
Understanding the Nature of Turbulent Fluctuations in the Near-Sun Solar Wind

NSF AGS Postdoctoral Research Fellowship, 2014-2016

Principal Investigator, $172, 000 total funding.

Sole Investigator, responsible for 100% of overall proposal.

Submitted Grants & Contracts

PENDING APPLICATIONS
UNAWARDED APPLICATIONS
Comprehensive Analysis of Spatio-temporal Plasma Emissions and Resonances (CASPER) CubeSat Mission Study
NASA HFOS 2024
PI Mihailo Martinovic
Co-Investigator $223,658 total

Phase Space in Your Web Browser: The Next Generation of Kinetic Analysis Tools
NASA OSTFL 2024
Subcontract from Princeton University (PI Jason TenBarge)
Institutional PI $2,346,356 total ($400,001 subcontract)

Stellar flares and their Impact on Exoplanet Atmospheres
NASA XRP 2024
PI Travis Barman
Co-Investigator $504,336 total

Statistical Properties of Electrons in the Solar Wind
NASA HGIO 2024
Subcontract from NASA Goddard (PI Lynn Wilson)
Co-Investigator $515,197 total ($106,879 subcontract)

The Evolution and Heating of Switchbacks in the Inner Heliosphere
NASA HGIO 2024
Subcontract from UC Berkeley (PI Jia Huang)
Co-Investigator $523,726 total ($238,225 subcontract)

Connecting Plasma Waves, non-Parametric VDFs, and Turbulent Dissipation using Solar Orbiter
NASA Solar Orbiter Guest Investigator 2024.
Subcontract from UC Berkeley (PI Trevor Bowen)
Co-Investigator $130,000 subcontract ($758,000 total)
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Leveraging a 10-moment, 2-fluid solver to investigate pressure anisotropy-driven instabilities

NASA FINESST 2022-2025

Principal Investigator, $150,000 total award.

Future Investigator Jada Walters*
Mathematical Analysis of Multi-Point Spacecraft Observatory Data

NASA FINESST 2022-2025

Principal Investigator, $150,000 total award.

Future Investigator Teddy Broeren’
Heating of the Expanding Solar Wind Through Imbalanced Kinetic Turbulence and Alfvénic Switchbacks

NASA Heliospheric Supporting Research Grant, 2022-2025.

Subcontract from Princeton University (PI Matthew Kunz)

Co-Investigator, $96,309 subcontract ($579,032 total award).

Sole UArizona Investigator, responsible for 15% of overall collaborative proposal.
Is Alfvén Wave Turbulence Heating and Accelerating the Solar Wind?

NASA Parker Solar Probe Guest Investigator, 2021-2024.

Subcontract from University of Michigan (PI Bart van der Holst)

Co-Investigator, $112,526 subaward ($449,781 total award)

Sole UArizona Investigator, responsible for 10% of overall collaborative proposal.
Mathematical Analysis of Multi-Point Spacecraft Observatory Data

NASA Minority Serving Institution Fellowship 2022-2025

Principal Investigator, $150,000.

Co-Investigator Teddy Broeren®
Investigation of Solar Wind Heating Development in Plasma Streams from Photosphere to I AU NASA Heliophysics
Observatory Connect Research Grant, 2020-2023.

UArizona Principal Investigator Mihailo Martinovié¢

Co-Investigator, $1,643,507 total award

Responsible for 10% of overall collaborative proposal.
Kinetic Turbulence, Instabilities, and Particle Heating in an Expanding Solar Wind

NASA Heliospheric Supporting Research Grant, 2020-2023.

Subcontract from Princeton University (PI Matthew Kunz)

Co-Investigator, $56,676 subcontract ($588,126 total award)

Sole UArizona Investigator, responsible for 15% of overall collaborative proposal.
DRIVE Center for Kinetic Heliophysics

NASA DRIVE Center Proposal, 2019-2021.

Subcontract from University of lowa (PI Gregory Howes)

Co-Investigator, $116,100 subcontract (~$1.3 Million total award)

Sole UArizona Investigator, responsible for 5% of overall collaborative proposal.
Heliospheric and Coronal Turbulence Integrated Center (HeCTIC)

NASA DRIVE Center Proposal, 2019-2021.

Subcontract from University of Michigan (PI Ward Manchester)

Co-Investigator, $180,529 subcontract (~$1.3 Million total award)

Sole UArizona Investigator, responsible for 5% of overall collaborative proposal.
Quantifying Phase-Space Fluctuations of Solar-Wind Ions

NASA Heliospheric Guest Investigator Open, 2019-2022.

Subcontract from University of Delaware (PI Bennett Maruca)

Co-Investigator, $142,761 subcontract ($523,426 total award)

Sole UArizona Investigator, responsible for 15% of overall collaborative proposal.

Last updated: January 26, 2026

4Graduate student who will be leading proposed research effort.
’id.
%id.
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