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Other Scholarship

OPEN SOURCE SOFTWARE
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 e.g. [24,37,56,64,65,80,114,115,145] Available as an open
source code on github. Library of published papers (currently 52) using PLUME are available here.

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. ALPS 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 J. Plasma Phys. [27] and used in e.g.


https://ui.adsabs.harvard.edu/abs/2017JPlPh..83d5301K/abstract
https://aip.scitation.org/doi/10.1063/1.4977465
https://ui.adsabs.harvard.edu/abs/2017JPlPh..83a7002H/abstract
https://iopscience.iop.org/article/10.3847/2041-8205/832/2/L24/pdf
https://iopscience.iop.org/article/10.3847/0004-637X/831/2/128/pdf
https://iopscience.iop.org/article/10.3847/2041-8205/826/2/L30/pdf
https://iopscience.iop.org/article/10.3847/0004-637X/820/1/47/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/811/1/50/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/811/1/50/pdf
https://aip.scitation.org/doi/10.1063/1.4914933
https://iopscience.iop.org/article/10.1088/2041-8205/801/1/L18/pdf
https://iopscience.iop.org/article/10.1088/2041-8205/790/2/L20/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/789/2/106/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/785/2/138/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/755/2/159/pdf
https://iopscience.iop.org/article/10.1088/2041-8205/753/1/L19/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/753/2/107/pdf
https://aip.scitation.org/doi/10.1063/1.4914933
https://aip.scitation.org/doi/10.1063/1.4914933
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2017JA024486
https://github.com/kgklein/PLUME
https://ui.adsabs.harvard.edu/public-libraries/LR2P1ENiTgO8Z-vBM_35DA
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/S0022377818000739
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[57,101,115,133,142,143]. Available as an open source code on github. Library of published papers (currently 15)
using ALPS are available here.

CONFERENCE PROCEEDINGS/TECHNICAL REPORTS [12]
[12] Klein, K. G., Howes, G. G. and Brown, C. R. PLUME: Plasma in a Linear Uniform Magnetized Environment,
RNAAS, 2025, doi: 10.3847/2515-5172/add1c2 Citations: 7
[11] Broeren, T.° & Klein, K. G. Multi-Point Gradient Estimation in Turbulence, RNAAS, 2024,
doi: 10.48550/arXiv.2405.14889
[10] Broeren, T.° & Klein, K. G. Constrained Wave-telescope Technique, RNAAS, 2024,
doi: 10.3847/2515-5172/ad498e
[9] Martinovié, M.. Klein, K. G. & Krishnan, H. G. Wind/Waves Antenna Length Determined Using Quasi-Thermal
Noise Spectroscopy, RNAAS, 2022, doi: 10.3847/2515-5172/ac8b0a Citations: 1
[8] Huang, J. et al., (Sth of 32 authors) Alfvénic Slow Solar Wind Observed in the Inner Heliosphere by Parker Solar
Probe, arxiv:2005.12372 Citations: 4
[7] Chen, L. J. et al. (IOth of 21 authors) Challenges and the next transformative steps in understanding plasma
turbulence from the perspective of multi-spacecraft measurements arxiv:1908.04192 Citations: 2
[6] Klein, K. G. & Vech, D. Solar Wind Plasma Parameter Distributions at 1 au, RNAAS, 2019, doi: 10.3847/2515-
5172/ab3465 Citations: 14
[5] Klein, K. G. et al. (24 authors) Multipoint Measurements of the Solar Wind: A Proposed Advance for Studying
Magnetized Turbulence arXiv:1903.05740 Citations: 29
[4] TenBarge, J. M. et al. (1 1th of 29 authors) Disentangling the Spatiotemporal Structure of Turbulence Using Multi-
Spacecraft Data, arXiv:1903.05710 Citations: 8
[3] Matthaeus, W. H. (215 of 49 authors) The essential role of multi-point measurements in turbulence investigations:
the solar wind beyond single scale and beyond the Taylor Hypothesis, arXiv:1903.06890 Citations: 15
[2] *Howes, G. G., Klein, K. G., & TenBarge, J. M. The Quasilinear Premise for the Modeling of Plasma Turbulence,
arXiv:1404.2913 Citations: 13
[1] *Chen, C. H. K. et al (Sth of 6 authors)Kinetic Scale Density Fluctuations in the Solar Wind Solar Wind 13
Proceedings 1539 143, 2013, doi:10.1063/1.4811008 Citations: 31

Media

Expert Interviews

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 He-
lioSwarm mission, used in local online and radio articles.

Other

Galaxy Slam (Spring 2026) Participated in a Week-long Celebration of the University of Arizona’s Legacy in Space
Science Galaxy Slam highlighting the research done in astronomy, planetary science, and optical science.

Conferences / Scholarly Presentations
INVITED COLLOQUIUM PRESENTATIONS [4]1 TOTAL, 8 DURING TIME IN RANK]
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
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
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https://github.com/danielver02/ALPS
https://ui.adsabs.harvard.edu/public-libraries/n626YEJGTlWksoa01fYzkA
https://iopscience.iop.org/article/10.3847/2515-5172/add1c2
https://https://arxiv.org/pdf/2405.14889
https://iopscience.iop.org/article/10.3847/2515-5172/ad498e
https://iopscience.iop.org/article/10.3847/2515-5172/ac8b0a
https://arxiv.org/pdf/2005.12372.pdf
https://arxiv.org/pdf/1908.04192.pdf
https://iopscience.iop.org/article/10.3847/2515-5172/ab3465
https://iopscience.iop.org/article/10.3847/2515-5172/ab3465
https://arxiv.org/pdf/1903.05740.pdf
https://arxiv.org/pdf/1903.05710.pdf
https://arxiv.org/pdf/1903.06890.pdf
https://arxiv.org/pdf/1404.2913.pdf
https://aip.scitation.org/doi/abs/10.1063/1.4811008
https://www.cnn.com/2018/08/10/us/parker-solar-probe-launch-nasa/index.html
https://www.cnet.com/science/nasa-parker-solar-probe-launches-sunday/
https://iopscience.iop.org/article/10.3847/2041-8213/ab1de5/pdf
https://www.sciencedaily.com/releases/2019/06/190604162532.htm
https://www.sciencedaily.com/releases/2019/06/190604162532.htm
https://www.nasaspaceflight.com/2019/07/heliophysics-fleet-unlock-solar-wind-mysteries/
https://www.futurity.org/nasa-parker-solar-probe-sun-atmosphere-2672362-2/
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.127.255101
https://www.futurity.org/nasa-parker-solar-probe-sun-2227532/
https://news.arizona.edu/story/uarizona-help-nasa-understand-solar-wind-and-plasma-helioswarm-mission
https://kjzz.org/content/1762937/university-arizona-help-lead-helioswarm-mission-study-solar-wind
https://www.arizona.edu/galaxy-slam
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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
INVITED CONFERENCE PRESENTATIONS [35 TOTAL, 11 DURING TIME IN RANK]
The Oblique Drift Instability: A Route to lon Heating via Drifts in Magnetically Dominated Plasmas MAGNET US,
August 2026
Statistical Distributions of Elsdsser Variables in the Near Sun Environment Fall AGU Meeting, Dec 2025
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, 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
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 in the Evolution of the Solar Wind TESS, April 2024
HelioSwarm: Characterizing the Nature of Space Plasma Turbulence KITP, "Turbulence in the Universe” Feb 2024
Theory of lon instabilities, Application to PSP (and other spacecraft) data 1SSI Workshop 563, Sept 2023
What are the Basic Building Blocks of Solar Wind Turbulence? SHINE Workshop Aug 2023
CONTRIBUTED CONFERENCE PRESENTATIONS [64 TOTAL, 12 DURING TIME IN RANK]
lon-Scale Wave Emission and Absorption from non-Maxwellian Velocity Distributions
Measured by SWEAP/SPANi Fall AGU Meeting, Dec 2025
Ion-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

International Research Collaboration
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Table 1: International collaborators during time in rank identified from
refereed ADS publications, 2023-2026.

Name Institution / Organization Country Papers

Joel B. Abraham Mullard Space Science Laboratory University College United Kingdom 1
London, Holmbury St. Mary, Dorking RH5 6NT, UK

Olga Alexandrova Observatoire de Paris, LESIA, 92190, Meudon, France France 1

M. Berthomier Laboratoire de Physique des Plasmas, CNRS, Sorbonne  France 1
Universite, Ecole Polytechnique, Observatoire de Paris,
Universite Paris-Saclay, Paris F-75005, France

L. Ber¢ic¢ Mullard Space Science Laboratory, University College United Kingdom 1
London, RH5 6NT, Dorking, UK

Roberto Bruno National Institute for Astrophysics (INAF) - Institute Italy 2
for Space Astrophysics and Planetology (IAPS), 00133,
Rome, Italy

D. Chakrabarty Physical Research Laboratory, Navrangpura, Ahmed- India 1
abad 380009, India

C. H. K. Chen Department of Physics and Astronomy, Queen Mary United Kingdom 3
University of London, E1 4NS, London, UK

Kun Cheng Department of Earth and Space Sciences, Southern Uni-  China 1
versity of Science and Technology, People’s Republic of
China

Yutian Chi Institute of Deep Space Sciences, Deep Space Explo- China 1
ration Laboratory, Hefei 230026, People’s Republic of
China

Jesse T. Coburn Department of Physics, Imperial College London, Lon-  United Kingdom 2
don, SW7 2BW, UK

Raffaella D’ Amicis National Institute for Astrophysics (INAF) - Institute Italy 2
for Space Astrophysics and Planetology (IAPS), 00133,
Rome, Italy

Emma E. Davies Austrian Space Weather Office, GeoSphere Austria, Austria 1
Graz, Austria

Rossana De Marco INAF—Istituto di Astrofisica e Planetologia Spaziali, Italy 1
Via Fosso del Cavaliere 100, 00133 Rome, Italy

Thierry Dudok de Wit LPC2E, CNRS, CNES, and, University of Orléans, France 1
Orléans, France; ISSI, Hallerstrasse 6, 3012 Bern,
Switzerland

Jonathan Eastwood Blackett Laboratory, Imperial College London, SW7 United Kingdom 1
2AZ, London, UK

Maria Federica Mar- IAPS INAF Istituto di Astrofisica e Planetologia Italy 1

cucci Spaziali, 00133, Roma, Italy

H. Fichtner Institut fiir Theoretische Physik, Lehrstuhl IV: Plasma- Germany 1
Astroteilchenphysik, Ruhr-Universitit Bochum, D-
44780 Bochum, Germany;

Colin Forsyth Mullard Space Science Laboratory, University College United Kingdom 1
London, RHS 6NT, Dorking, UK

Luca Franci Department of Mathematics, Physics and Electrical En-  United Kingdom 2
gineering, Northumbria University, Newcastle Upon
Tyne, UK;

Vincent Genot Institut de Recherche en Astrophysique et Planetologie, France 1

31028, Toulouse, France
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Name

Institution / Organization

Country

Papers

K.-H. Glassmeier

Antonella Greco

Xudong Guo

Aakash Gupta

Petr Hellinger

Timothy S. Horbury
Chuanpeng Hou
Maria Elena Innocenti
Charalambos Ioannou
Seong-Yeop Jeong

Wence Jiang

Yuri V. Khotyaintsev

R. Kieokaew

Matthieu Kretzschmar

R. Laker

Benoit Lavraud

Institute of Geophysics and Extraterrestrial Physics,
Technische Universitidt Braunschweig, Braunschweig,
Germany; Max Planck Institute of Solar System Re-
search, Gottingen, Germany;

Dipartimento di Fisica, Universita della Calabria, I-
87036 Cosenza, Italy

Purple Mountain Observatory, Chinese Academy of Sci-
ences, Nanjing 210023, People’s Republic of China;
School of Astronomy and Space Science, University of
Science and Technology of China, Hefei 230026, Peo-
ple’s Republic of China;

Physical Research Laboratory, Navrangpura, Ahmed-
abad 380009, India; Indian Institute of Technology-
Gandhinagar, Gandhinagar 382055, India

Astronomical Institute of the Czech Academy of Sci-
ences, Prague, Czechia; Institute of Atmospheric Physics
of the Czech Academy of Sciences, Prague, Czechia;
Department of Physics, Imperial College London, South
Kensington Campus, SW7 2AZ, London, UK
University of Potsdam, Karl-Liebknecht-Str.
Haus 28, 2.109, 14476 Potsdam, Germany
Theoretische Physik I, Ruhr-Universitit
Bochum, Germany;

Mullard Space Science Laboratory, University College
London, Dorking, RH5 6NT, UK

Samsung Electronics Co. Ltd, Hwaseong, 18448, Re-
public of Korea

State Key Laboratory of Space Weather, National Space
Science Center, Chinese Academy of Sciences, Beijing
100190, People’s Republic of China; Mullard Space Sci-
ence Laboratory, University College London, Dorking
RHS5 6NT, UK; Key Laboratory of Solar Activity and
Space Weather, National Space Science Center, Chinese
Academy of Sciences, Beijing 100190, People’s Repub-
lic of China

Swedish Institute of Space Physics, Uppsala 751 21,
Sweden; Department of Physics and Astronomy, Upp-
sala University, Uppsala 751 20, Sweden

Institut de Recherche en Astrophysique et Planétologie,
CNRS, UPS, CNES, Université de Toulouse, Toulouse,
France

Laboratoire de Physique et Chimie de I’Environnement
et de ’Espace, CNRS and Université d’Orléans, 45071,
Orléans, France

Department of Physics, Imperial College London, South
Kensington Campus, SW7 2AZ, London, UK

Institut de Recherche en Astrophysique et Planetologie,
31028, Toulouse, France; Laboratoire d’astrophysique
de Bordeaux, Univ. Bordeaux, CNRS, Pessac, France;
Laboratoire d’astrophysique de Bordeaux, Univ. Bor-
deaux, CNRS, Pessac, France

24-25,

Bochum,
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Name

Institution / Organization

Marian Lazar

Olivier Le Contel

Harry C. Lewis

Hui Li

Jingchun Li

X. Li

Xiaodong Lin

Per-Arne Lindqvist

Guogqing Liu

Jingting Liu

Mingzhe Liu

Yong Liu

Jingting Luo

Centre for Mathematical Plasma Astrophysics, Depart-
ment of Mathematics, KU Leuven, Celestijnenlaan
200B, B-3001, Leuven, Belgium; Institute for Theoreti-
cal Physics IV, Faculty for Physics and Astronomy, Ruhr
University Bochum, D-44780, Bochum, Germany;
Laboratoire de Physique des Plasmas, CNRS/Sorbonne
Université/Université ~ Paris-Saclay/Observatoire  de
Paris/Ecole Polytechnique Institut Polytechnique de
Paris, 75005, Paris, France

Department of Physics, Imperial College London, Lon-
don SW7 2AZ, United Kingdom;

State Key Laboratory of Space Weather, National Space
Science Center, Chinese Academy of Sciences, Beijing
100190, People’s Republic of China; Key Laboratory
of Solar Activity and Space Weather, National Space
Science Center, Chinese Academy of Sciences, Beijing
100190, People’s Republic of China; University of Chi-
nese Academy of Sciences, Beijing, People’s Republic
of China

Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China,

Department of Physics, Aberystwyth University,
Aberystwyth, UK

Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China

School of Electrical Engineering, KTH Royal Institute of
Technology, 114 28 Stockholm, Sweden;

Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China

Mullard Space Science Laboratory, University College
London, Dorking, RH5 6NT, UK

LESIA, Observatoire de Paris, Université PSL, CNRS,
Sorbonne Université, Université de Paris, 5 place Jules
Janssen, F-92195 Meudon, France

Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China

Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China
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China 1
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Name

Institution / Organization

Country

Papers

Rodrigo A. Lépez

O. Malandraki

Francesco Malara

1. Mann

Maria Federica Mar-
cucci

Lorenzo Matteini

Jean Morris

Richard J. Morton

Pablo S. Moya

Christian Mostl

R. Nakamura

Y. Narita

Georgios Nicolaou
Cecilia Norgren
Helen O’Brien

Christopher J. Owen

Sanchita Pal

M. Palmroth

Oreste Pezzi

Research Center in the intersection of Plasma Physics,
Matter, and Complexity (, P, mc, ), Comisién Chilena de
Energia Nuclear, Casilla 188-D, Santiago, Chile; Depar-
tamento de Ciencias Fisicas, Facultad de Ciencias Ex-
actas, Universidad Andres Bello, Sazié 2212, Santiago,
8370136, Chile;

Institute for Astronomy, Astrophysics, Space Appli-
cations &; Remote Sensing, National Observatory of
Athens, Greece

Dipartimento di Fisica, Universita della Calabria, 87036
Rende CS, Ttaly

Department of Physics and Technology, Postboks 6050
Langnes, 9037, Tromso, Norway

IAPS—INAF Istituto di Astrofisica e Planetologia
Spaziali, 00133 Roma, Italy

Department of Physics, Imperial College London, South
Kensington Campus, SW7 2AZ, London, UK
Department of Physics, Imperial College London, Lon-
don, SW7 2BW, UK

School of Engineering, Physics &; Mathematics,
Northumbria University, Newcastle upon Tyne, NE2
3RA, UK

Departamento de Fisica, Facultad de Ciencias, Universi-
dad de Chile, Las Palmeras 3425, Nufioa 7800003, San-
tiago, Chile

Austrian Space Weather Office, GeoSphere Austria,
Graz, Austria

Space Research Institute, Austrian Academy of Sci-
ences, Graz, Austria;

Institute of Theoretical Physics, Technical University of
Braunschweig, Braunschweig, Germany;

Mullard Space Science Laboratory, University College
London, Dorking, RHS 6NT, UK

IRF Swedish Institute of Space Physics, Uppsala, Swe-
den;

Department of Physics, Imperial College London, Lon-
don, SW7 2BW, UK

Mullard Space Science Laboratory, University College
London, Holmbury St. Mary, Dorking, Surrey, RHS
6NT, UK

Centre for Space Science and Technology, Indian Insti-
tute of Technology Roorkee, Uttarakhand, 247667, India
Departement of Physics, University of Helsinki,
Helsinki, Finland; Finnish Meteorological Institute,
Helsinki, Finland;

Institute for Plasma Science and Technology, National
Research Council of Italy, G. Amendola 122/D, Bari, I-
70126, Italy;
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Name

Institution / Organization

Country

Papers

Viviane Pierrard

F. Plaschke

Stefaan Poedts

Francesco Pucci
Hao Ran

Alessandro Retino

Christopher Reynolds
Owen Roberts

A. P. Rouillard
Alexander Schekochi-
hin

D. Schmid

D. L. Schroder
L. Schulz

Jungjoon Seough
Sergio Servidio
Munehito Shoda

Julia E. Stawarz

Ida Svenningsson

Shi Tao

Royal Belgian Institute for Space Aeronomy (BIRA-
IASB), Space Physics, Solar-Terrestrial Center of Ex-
cellence, Brussels, Belgium; Center for Space Radiation
(CSR), Earth and Life Institute—Climate Sciences (ELI-
C), Université Catholique de Louvain, Louvainla-Neuve,
Belgium

Institute of Geophysics and Extraterrestrial Physics,
Technische Universitidt Braunschweig, Braunschweig,
Germany

Centre for Mathematical Plasma Astrophysics, De-
partment of Mathematics, KU Leuven, Celestijnen-
laan 200B, B-3001, Leuven, Belgium; Institute of
Physics, University of Maria Curie-Sklodowska, ul.
Radziszewskiego 10, 20-031, Lublin, Poland

Istituto per la Scienza e Tecnologia dei Plasmi, Consiglio
Nazionale delle Ricerche (ISTP-CNR), 70126 Bari, Italy
Mullard Space Science Laboratory, University College
London, Dorking, RH5 6NT, UK

Laboratoire de Physique des Plasmas, CNRS/Sorbonne
Université/Université  Paris-Saclay/Observatoire  de
Paris/Ecole Polytechnique Institut Polytechnique de
Paris, 75005, Paris, France

Institute of Astronomy, University of Cambridge, CB3
OHA, Cambridge, UK

Space Research Institute, Austrian Academy of Sci-
ences, Graz, Austria

IRAP, Université de Toulouse, CNRS, CNES, UPS,
Toulouse, France

Rudolf Peierls Centre for Theoretical Physics, University
of Oxford, OX1 3PU, Oxford, UK

Space Research Institute, Austrian Academy of Sci-
ences, Graz, Austria;

Institut fiir Theoretische Physik, Lehrstuhl IV: Plasma-
Astroteilchenphysik, Ruhr-Universitit Bochum, D-
44780 Bochum, Germany;

Institute of Geophysics and Extraterrestrial Physics,
Technische Universitidt Braunschweig, Braunschweig,
Germany;

Korea Astronomy and Space Science Institute, Daejeon
34055, Republic of Korea;

Dipartimento di Fisica, Universita della Calabria, I-
87036 Cosenza, Italy

Department of Earth and Planetary Science, University
of Tokyo, Tokyo, Japan

Department of Physics, Imperial College London, Lon-
don SW7 2AZ, United Kingdom; Department of Math-
ematics, Physics and Electrical Engineering, Northum-
bria University, Newcastle upon Tyne NE1 8ST, United
Kingdom;

Swedish Institute of Space Physics, Uppsala 751 21,
Sweden; Department of Physics and Astronomy, Upp-
sala University, Uppsala 751 20, Sweden;

University of Helsinki, Helsinki, Finland
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Name

Institution / Organization

Country

K. Torkar
L. Turc

Daniel Verscharen

Nicolas Villarroel-

Sepulveda

Z. VOros

Chi Wang

Joseph H. Wang

Yang Wang

Eva Weiler

Robert T. Wicks

L. D. Woodham
T. Woolley

Han Wu

Tao Wu

Xiangyu Wu

Huasheng Xie

Space Research Institute, Austrian Academy of Sci-
ences, Graz, Austria
Departement of Physics,
Helsinki, Finland;

Mullard Space Science Laboratory, University College
London, Holmbury St. Mary, Dorking, Surrey, RHS
6NT, UK

Departamento de Fisica, Facultad de Ciencias, Universi-
dad de Chile, Las Palmeras 3425, Nufioa 7800003, San-
tiago, Chile; Mullard Space Science Laboratory, Univer-
sity College London, Dorking RHS 6NT, UK

Space Research Institute, Austrian Academy of Sci-
ences, Graz, Austria; Institute of Earth Physics and
Space Science, HUN-REN, Sopron, Hungary

State Key Laboratory of Space Weather, National Space
Science Center, Chinese Academy of Sciences, Beijing
100190, People’s Republic of China; Key Laboratory
of Solar Activity and Space Weather, National Space
Science Center, Chinese Academy of Sciences, Beijing
100190, People’s Republic of China; University of Chi-
nese Academy of Sciences, Beijing, People’s Republic
of China

Department of Physics, Imperial College London, Lon-
don, SW7 2BW, UK

Deep Space Exploration Laboratory, Institute of Deep
Space Sciences, Hefei, China; CAS Key Laboratory of
Geospace Environment, Department of Geophysics and
Planetary Sciences, University of Science and Technol-
ogy of China, Hefei, China

Austrian Space Weather Office, GeoSphere Austria,
Graz, Austria; Institute of Physics, University of Graz,
Graz, Austria

Department of Mathematics, Physics and Electrical En-
gineering, Northumbria University, Newcastle Upon
Tyne, UK

Department of Physics, Imperial College London, South
Kensington Campus, SW7 2AZ, London, UK
Department of Physics, Imperial College London, South
Kensington Campus, SW7 2AZ, London, UK
Department of Earth and Space Sciences, Southern Uni-
versity of Science and Technology, People’s Republic of
China

Institute of Deep Space Sciences, Deep Space Explo-
ration Laboratory, Hefei 230026, People’s Republic of
China

Mullard Space Science Laboratory, University College
London, Dorking, RHS 6NT, UK

Hebei Key Laboratory of Compact Fusion, Langfang
065001, People’s Republic of China; ENN Science and
Technology Development Co., Ltd., Langfang 065001,
People’s Republic of China;

University of Helsinki,
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United Kingdom
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Austria

China
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China

Austria
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United Kingdom
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China

China
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China
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Name

Institution / Organization

Country

Papers

Xianghui Xue

Yao Yao

Emiliya Yordanova

Bingkun Yu

Jinsong Zhao

Xianming Zheng

CAS Key Laboratory of Geospace Environment, Depart-
ment of Geophysics and Planetary Sciences, University
of Science and Technology of China, Hefei, People’s Re-
public of China

Institute of Deep Space Sciences, Deep Space Explo-
ration Laboratory, Hefei 230026, People’s Republic of
China

Swedish Institute of Space Physics, Uppsala 751 21,
Sweden;

Institute of Deep Space Sciences, Deep Space Explo-
ration Laboratory, Hefei, 230026, People’s Republic of
China; CAS Key Laboratory of Geospace Environment,
Department of Geophysics and Planetary Sciences, Uni-
versity of Science and Technology of China, Hefei, Peo-
ple’s Republic of China

Purple Mountain Observatory, Chinese Academy of Sci-
ences, Nanjing 210023, People’s Republic of China
Shenzhen Key Laboratory of Nuclear and Radiation
Safety, Institute for Advanced Study in Nuclear Energy
&; Safety, College of Physics and Optoelectronic Engi-
neering, Shenzhen University, Shenzhen 518060, Peo-
ple’s Republic of China; Department of Earth and Space
Sciences, Southern University of Science and Technol-
ogy, Shenzhen, People’s Republic of China

China

China

Sweden

China

China

China

Awarded Grants and Contracts During Time in Rank

Federal
2023-2026

» “Tracing the Flow of Energy that Heats and Accelerates Solar-Wind Streams that Originate

in Coronal Holes,” PI Benjamin Chandran. ($1,452,000 total)

Percent Credit: Award Crd: 100 / F&A Revenue: 100
FTE/Percent Effort: 0.10 FTE / 10%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: University of New Hampshire (NASA Prime -

NNH22ZDAO00IN-HTMS: B.3 Heliophysics Theory, Modeling and Simulations)

Period of Performance: 10/19/2023 - 10/18/2026
Project Budget Total: $126,313

Project Budget, Direct: $82,288

Project Budget, Indirect: $44,025
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2024-2026

2022-2030

2022-2024

2024-2026

K.G. Klein: C.V.

* “Study of Ion Velocity Distributions and Kinetic Wave Activity Observed in the Acceleration

Region of the Solar Wind with Theory, Modeling, and Machine Learning,” PI Leon Ofman.
($457,000 total)

Percent Credit: Award Crd: 40 / F&A Revenue: 40

FTE/Percent Effort: .09 FTE / 9%

Role: Co-Investigator

Co-PIs: Mihailo Martinovic (UA PI/Project Co-I)

Source of Funding/Agency: The Catholic University of America (NASA Prime -
NNH22ZDAO001N-HTMS: B.3 Heliophysics Theory, Modeling and Simulations)

Period of Performance: 02/27/2024 - 02/26/2026

Project Budget Total: $67,729

Project Budget, Direct: $44,123

Project Budget, Indirect: $23,606

“HelioSwarm: The Nature of Turbulence in Space Plasma,” NASA Medium Class Explorer
Mission, 2022-2030.

Deputy Principal Investigator, Total Mission Cost Cap $250 million.

Principal Investigator: Harlan Spence (UNH/SWRI)

Project Manager: Butler Hines (NASA Ames)

Project System Engineer: Zion Young (NASA Ames)

*HelioSwarm award was initiated in 2022 and since it has been established under two UA
accounts for different mission phases. The continuation into phase C/D is listed in pending
grants.

“HelioSwarm,” University of New Hampshire (NASA Prime).

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .07 FTE / 7%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: University of New Hampshire (NASA Prime)
Period of Performance: 04/01/2022 - 10/31/2024

Project Budget Total: $219,736

Project Budget, Direct: $148,639

Project Budget, Indirect: $71,097

“HelioSwarm Phase B Prep Extension,” University of New Hampshire (NASA Prime).

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .17 FTE/ 17%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: University of New Hampshire (NASA Prime)
Period of Performance: 11/01/2024 - 05/15/2026

Project Budget Total: $54,923

Project Budget, Direct: $35,543

Project Budget, Indirect: $19,380
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2022-2026

2019-2025

2020-2026

K.G. Klein: C.V.

* “Non-linear Solar Wind Turbulent Heating from 0.08 to 5.2 AU,”

PI Mihailo Martinovic ($965,355 total).

*The project budget total was reduced from original total of $965,355 due to the relocation
of the subcontract/Co-I from SwWRI to NASA GSFC and therefore the subcontract does not
reside in-house at UA (goes directly to subcontract through NASA)

Percent Credit: Award Crd: 15/ F&A Revenue: 15

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-PIs: Mihailo Martinovic (UA PI)

Source of Funding/Agency: NASA - NNH21ZDAOOIN-LWS: B.5 Living With a Star
Science

Period of Performance: 06/01/2022 - 05/31/2026

Project Budget Total: $743,923

Project Budget, Direct: $501,709

Project Budget, Indirect: $242,214

“Improved Characterization of Solar Wind Dissipation, Energization, and Stability,”
Principal Investigator ($607, 946 total).

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .17 FTE/ 17%

Role: Principal Investigator

Co-PIs: None

Source of Funding/Agency: NASA - NNHI18ZDAOOIN-ECIP: Heliophysics - Early
Career Investigator Program

Period of Performance: 06/01/2019 - 10/01/2025

Project Budget Total: $607,945

Project Budget, Direct: $420,011

Project Budget, Indirect: $187,934

“SWEAP Investigation: Wave Particle Correlation,” NASA Parker Solar Probe Phase E Ac-
tivities, 2020-2026 (under extended mission review) PI Michael Stevens.

(Total Mission Cost ~ $1.5 Billion)

Co-Is: SWEAP Science Team

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .08 FTE / 8%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: Smithsonian Astrophysical Observatory/JHU APL (NASA
Prime)

Period of Performance: 06/01/2020 - 02/28/2026

Project Budget Total: $ 268,919

Project Budget, Direct: $175,192

Project Budget, Indirect: $ 93,728
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2020-2024

2019-2023

K.G. Klein: C.V.

* “Hybrid Kinetic-GRMHD simulations of Black Hole Accretion with Data-Calibrated Elec-
tron Physics,” PI Feryal Ozel. ($470, 310 total.)

Title: Hybrid Kinetic-GRMHD simulations of Black Hole Accretion with Data-Calibrated
Electron Physics

Percent Credit: Current Award Crd: 100 (50 LPL; 50 Steward Obs) / F&A Revenue: 100
(50 LPL; 50 Steward Obs) *These are the percent credit numbers after Klein becomes UA
PI through the Administrative Change in 2023. Award credit 20 / F&A 20 before the Admin
change.

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator - (UA PI after PI Ozel departure/Admin Change in 2023)

Co-PlIs: Prof. Dimitrios Psaltis (UArizona) — None (see above)

Source of Funding/Agency: NASA - NNH19ZDA0OO1N-ATP (ROSES 2019: Astrophysics
Theory Program)

Period of Performance: 01/07/2020 - 01/06/2024

Project Budget Total: $470,310

Project Budget, Direct: $319,898

Project Budget, Indirect: $150,412

e “Vlasov-Maxwell Simulations to Resolve Electron Heating and Dissipation in Quasi-
Perpendicular Shocks,” Collaborative Proposal with Princeton University (PI Jason Ten-
Barge) and University of Maryland (PI Li-Jen Chen).

(873,749 to UA.)

Percent Credit: Award Crd: 100 / F&A Revenue: 100
FTE/Percent Effort: .06 FTE / 6%

Role: Co-Principal Investigator (UA PI)

Co-PIs: None (UA)

Source of Funding/Agency: Department of Energy (DOE)
Period of Performance: 09/01/2019 - 08/31/2023

Project Budget Total: $73,749

Project Budget, Direct: $48,045

Project Budget, Indirect: $25,704

Submitted Grants & Contracts

Federal: Pending Applications

2026-2027

¢ HelioSwarm Continuation, Phase C/D:

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .17 FTE / 17%

Role: Deputy Principal Investigator/Co-I (UA PI)

Co-PIs: None (UA)

Source of Funding/Agency: Southwest Research Institute (NASA Ames Research Center
Prime)

Period of Performance: 11/01/2026 - 10/31/2027 (award continuation submission)
Project Budget Total: $357,722

Project Budget, Direct: $ 230,046

Project Budget, Indirect: $127,676
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2026

Submitted

2026-2029

K.G. Klein: C.V.

¢ SWEAP Continuation, Extended Mission:

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .08 FTE / 8%

Role: Deputy Principal Investigator/Co-I (UA PI)

Co-PIs: None (UA)

Source of Funding/Agency: Smithsonian Astrophysical Observatory/JHU APL (NASA
Prime)

Period of Performance: 03/01/2026 - 09/30/2026 (award continuation submission)
Project Budget Total: $34,225

Project Budget, Direct: $22,073

Project Budget, Indirect: $12,152

* “How Kinetic Processes Coupling Particles and Waves Govern Heliospheric Plasmas,”
NASA HFR 2025.
PI Mihailo Martinovic (U. Arizona)
Step One, no budget requested until Step Two
UArizona Co-Investigator, responsible for 10% of overall collaborative proposal.

Percent Credit: Award Crd: / F&A Revenue:

FTE/Percent Effort: —

Role: Co-Investigator

Co-Is: Mihailo Martinovic (UA PI)

Source of Funding/Agency: NASA NNH25ZDAO001N-HFR
Period of Performance: 2026-2030

Project Budget Total: $—

Project Budget, Direct: $—

Project Budget, Indirect: $—

¢ “In-situ Measurements of Plasma Parameters and Waves in The Ionosphere of Earth,”
PI Mihailo Martinovic (U. Arizona)
Step One submitted, Total Budget $1,588,945

Percent Credit: Award Crd: 12 / F&A Revenue: 12

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-Is: Mihailo Martinovic (UA PI)

Source of Funding/Agency: NASA - NNH25ZDA001N-HTIDS: B.6 Heliophysics Tech-
nology and Instrument Development for Science

Period of Performance: 10/15/2026 - 10/14/2029

Project Budget Total: $1,556,179

Project Budget, Direct: $1,100,461

Project Budget, Indirect: $455,718
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2026-2027

Submitted

2026-2029

K.G. Klein: C.V.

¢ “Real-time Prediction of Ion-Driven Instabilities in Solar Wind In Situ Measurements,”
PI Mihailo Martinovic (U. Arizona) Co-I Benjamin Alterman (GSFC)

Percent Credit: Award Crd: 15/ F&A Revenue: 15

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-PIs: Mihailo Martinovic (UA PI)

Source of Funding/Agency: NASA - NNH25ZDAO0O0OIN-RADIANT: B.5 Research and
Development of Initiatives for Advanced New Technologies

Period of Performance: 10/01/2026 - 09/30/2027

Project Budget Total: $135,237

Project Budget, Direct: $86,969

Project Budget, Indirect: $48,268

* “Electromagnetic Wave Propagation in the Martian lonosphere: Combining MAVEN Obser-
vations with Linear Hot Plasma Dispersion Relations,” NASA SCUBED 2025.
PI Christopher Fowler (WVU) Step One; No Finalized Budget
Sole UArizona Investigator, responsible for 45% of overall proposal.
Step 1 therefore no record in UAR

Title:

Percent Credit: Award Crd: / F&A Revenue:

FTE/Percent Effort: —

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: NASA NNH25ZDA001IN-SCUBED
Period of Performance: 2026-2030

Project Budget Total: $—

Project Budget, Direct: $—

Project Budget, Indirect: $—

» “Stellar flares and their Impact on Exoplanet Atmospheres,” NASA XRP 2025.
PI Travis Barman (U. Arizona) Sarah Peacock (UMD)
$542.619 total
UArizona Co-Investigator, responsible for 15% of overall proposal.

Percent Credit: Award Crd: 0/ F&A Revenue: 0

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-PIs: Travis Barman (UA PI)

Source of Funding/Agency: NASA - NNH25ZDA001N-XRP: F.3 Exoplanets Research
Period of Performance: 08/01/2026 - 07/31/2029

Project Budget Total: $542,619

Project Budget, Direct: $366,911

Project Budget, Indirect: $175,708

Federal: Unawarded Applications
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2025-2029

2025-2027
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* “Comprehensive Analysis of Spatio-temporal Plasma Emissions and Resonances (CASPER)
CubeSat Mission Study,”
PI Mihailo Martinovic
$223,658 total

Percent Credit: Award Crd: 5/ F&A Revenue: 17

FTE/Percent Effort: .02 FTE /2%

Role: Co-Investigator

Co-PIs: Mihailo Martinovic (UA PI)

Source of Funding/Agency: NASA - NNH22ZDAO001N-HFOS: B.10 Heliophysics Flight
Opportunities Studies

Period of Performance: 04/01/2025 - 09/30/2025

Project Budget Total: $223,658

Project Budget, Direct: $150,916

Project Budget, Indirect: $72,742

* “Phase Space in Your Web Browser: The Next Generation of Kinetic Analysis Tools,”PI
Jason TenBarge($2,346,356 total)

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .02 FTE / 2%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: Princeton University (NASA Prime - NNH24ZDAO0OO1N-
OSTFL: E.7 Support for Open-Source Tools, Frameworks, and Libraries)

Period of Performance: 01/01/2025 - 12/31/2029

Project Budget Total: $400,001

Project Budget, Direct: $288,363

Project Budget, Indirect: $111,638

e “Stellar flares and their Impact on Exoplanet Atmospheres,” PI Travis Barman $504,336
total

Percent Credit: Award Crd: 10 / F&A Revenue: 10

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-PlIs: Travis Barman (UA PI)

Source of Funding/Agency: NASA - NNH24ZDAO0OO1N-XRP: F.3 Exoplanets Research
Period of Performance: 01/01/2025 - 12/31/2027

Project Budget Total: $504,336

Project Budget, Direct: $342,019

Project Budget, Indirect: $162,317
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2025-2028

2024-2027

K.G. Klein: C.V.

» “Statistical Properties of Electrons in the Solar Wind,” PI Lynn Wilson (GSFC) ($515,197
total)

Percent Credit: Award Crd: 100 / F&A Revenue: 100

FTE/Percent Effort: .08 FTE / 8%

Role: Co-Investigator

Co-PIs: None (UA)

Source of Funding/Agency: NASA Goddard Space Flight Center (NASA Prime -
NNH24ZDAO0IN-HGIO: B.4 Heliophysics Guest Investigators)

Period of Performance: 04/01/2025 - 03/31/2028

Project Budget Total: $106,879

Project Budget, Direct: $68,842

Project Budget, Indirect: $38,037

e “The Evolution and Heating of Switchbacks in the Inner Heliosphere,” PI Jia Huang
$523,726 total

Percent Credit: Award Crd: 25/ F&A Revenue: 25

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-Is: Mihailo Martinovic (UA PI)

Source of Funding/Agency: University of California, Berkeley (NASA Prime -
NNH24ZDAO0O01N-HGIO: B.4 Heliophysics Guest Investigators)

Period of Performance: 04/01/2025 - 03/31/2028

Project Budget Total: $238,099

Project Budget, Direct: $153,358

Project Budget, Indirect: $84,741

* “Connecting Plasma Waves, non-Parametric VDFs, and Turbulent Dissipation using Solar
Orbiter,” PI Trevor Bowen ($758,000 total)

Percent Credit: Award Crd: 40 / F&A Revenue: 50

FTE/Percent Effort: .04 FTE / 4%

Role: Co-Investigator

Co-Is: Mihailo Martinovic

Source of Funding/Agency: University of California, Berkeley (NASA Prime -
NNH23ZDAO001N-SOGI: B.23 Solar Orbiter Guest Investigators)

Period of Performance: 04/01/2024 - 03/31/2027

Project Budget Total: $130,728

Project Budget, Direct: $85,165

Project Budget, Indirect: $45,563

Last updated: October 12, 2026
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