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BIO SKETCH
Dr. Alterman studies the Sun and solar wind on time scales rang-

ing from seconds to decades to disentangle the effects of the solar

cycle, inter-particle Coulomb collisions, and kinetic processes. He

also studies suprathermal particles over the solar cycle to charac-

terize their sources and acceleration mechanisms as well as during

transient events to further constrain the latter. He works with in-

struments from multiple spacecraft including Wind, ACE, and So-

lar Orbiter. His publications show that the abundance of helium in

the solar wind has a delayed response to changes in solar activity,

the helium abundance can predict solar cycle onset, that helium

and a secondary population of solar wind hydrogen have distinct

speeds along the magnetic field when compared with the speed of

Alfvén waves, and that the sources of suprathermal ions vary with

solar activity while the means by which these ions achieve their ob-

served energies does not.

Dr. Alterman’s instrumentation experience covers data reduction,

in-flight calibration, design, development, simulation, laboratory

testing, and operations. The instruments he has experience with

are theWind spacecraft and Parker Solar Probe (PSP) Faraday cups

(FCs); Advanced Composition Explorer’s (ACE) Ultra Low Energy Iso-

tope Spectrometer (ULEIS); Interstellar Mapping and Acceleration

Probe (IMAP) Compact Dual Ion Composition Experiment (CoDICE);

and Solar Orbiter (SolO) Heavy Ion Sensor (HIS). These instruments

cover solar wind kinetics and bulk plasma properties; solar wind,

suprathermal, and energetic particle ion spectrometers; and dual-

component instruments that combine two distinct instruments into

a single housing.

KEY PUBLICATIONS
1. Alterman, B. L., “Characterizing the impact of Alfvén wave forc-

ing in interplanetary space on the distribution of near- earth so-

lar wind speeds,” ApJ Letters, May 2025.

2. Alterman, B. L. and R. D’Amicis, “Cross helicity and the helium

abundance as an in situ metric of solar wind acceleration,” ApJ

Letters, Apr. 2025. 1 Citation.

3. Alterman, B. L., (1st of 4), et al., “The transition from slow to

fast wind as observed in composition observations,” A&A, Feb.

2025. 2 Citations.

4. Alterman, B. L., (1st of 5), et al. (2024). “Quiet-time Spectra of

Suprathermal Heavy Ions near 1 au in Solar Cycles 23 and 24”.

In: ApJ Letters.

5. Livi, S., Alterman, B. L. (9th of 33), et al. (2023). “First results

from the Solar Orbiter Heavy Ion Sensor”. In: A&A. 18 Citations.

6. Alterman, B. L. and J. C. Kasper (2019). “Helium Variation across

Two Solar Cycles Reveals a Speed-dependent Phase Lag”. In:

ApJ Letters. 41 Citations

7. Alterman, B. L., (1st of 4), et al. (2018). “A Comparison of Al-

pha Particle and Proton Beam Differential Flows in Collisionally

Young Solar Wind”. In: ApJ. 73 Citations.

EDUCATION
PhD, Applied Physics

The Significance of Proton Beams in the Multi-

scale SolarWind

Date: 2012 – 2019 Location: University of Michigan

• Advisors: Justin C. Kasper & Stefano Livi

• hdl.handle.net/2027.42/153427

BA, Physics & Philosophy

Date: 2008 – 2012 Location: Macalester College

POSITIONS HELD
Research Astrophysicist

NASAGoddard Space Flight Center (GSFC)

Map-marker Greenbelt, MD

Calendar 2024 – Research Astrophysicist

Senior Research Scientist

Southwest Research Institute (SwRI)

Map-marker San Antonio, TX

Calendar 2023 – 2024 Senior Research Scientist

Calendar 2022 – 2023 Research Scientist

Calendar 2020 – 2021 Postdoctoral Researcher

Postdoctoral Researcher
University of Texas at San Antonio (UTSA)

Calendar 2021–2022 Map-marker San Antonio, TX

Research Fellow
University of Michigan (UMich)

Calendar 2019–2020 Map-marker Ann Arbor, MI

PUBLICATION SUMMARY
• 17 H-index (�)
• 39 Refereed Publications

• 986 Citations

• 131 Presentations

• 104 Conference (4 Invited)

• 23 Invited Other

• 14 White Papers

• 1 Dataset

Most indexed by�0000-0001-6673-3432
and�NASA ADS.

SERVICE SUMMARY
• Multiple AGU/SPA Committees

• Organizer of AGU and SHINE sessions

• Journal Referee: Astrophysical Journal, JGR:

Space Weather, A&A, Astrophysical Bulletin,

Solar Physics, Astrophysical Journal

• Multiple NASA/ROSES Panels
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INSTRUMENTATION
Dr. Alterman’s instrumentation experience covers data reduction,
data analysis, in-flight calibration, design, development, simulation,
laboratory testing, and operations.
• Faraday cups (FCs): data reduction and analysis from theWind space-

craft and Parker Solar Probe (PSP) FCs

• Ion composition spectrometers: in-flight calibration, operation, data

reduction and analysis for Solar Orbiter (SolO) Heavy Ion Sensor (HIS)

• Energetic particle telescopes: data reduction and analysis from Advanced

Composition Explorer’s (ACE) Ultra Low Energy Isotope Spectrometer

(ULEIS)

• Dual-component instruments that combine two distinct instruments

into a single housing

• Testing of the Interstellar Mapping and Acceleration Probe (IMAP) Com-

pact Dual Ion Composition Experiment (CoDICE) composition and

suprathermal ion spectrometer

• Design and simulation for the Advanced Mass and Ionic Charge Com-

position Experiment (AMICCE) suprathermal and energetic particle

instrument

• Organize mission team and department science

seminars

AFFILIATIONS
• American Geophysical Union

• American Physical Society

• European Geophysical Union

• The Explorers Club (Fellow)

• International Astronomical Union

• The Planetary Society

TECHNICAL SKILLS
Python Bash Github Git/GitHub LaTeX

Mathematica LabView Linux Mac OS

Windows Simple Test Fixture Fabrication

Vacuum Chambers High Voltage Equipment

Particle Accelerators Core Lab Equipment

SIMION (basic functionality)

RESEARCH (SELECTED)
The Sun as a Star: Characterizing How the Sun Drives the Heliosphere Over Multiple Solar Cycles

Date: 2014 – Location: UMich, SwRI, NASA/GSFC

• Statistically identifying the source of the Alfvénic slow wind as solar wind from source regions that are continuously open to the

heliosphere has a minimum speed that is less than the maximum speed of solar wind from source regions that are continuously

open to the heliosphere

• Alfvén wave acceleration of the solar wind during transit through interplanetary space accounts for the distribution of fast wind

speeds observed near Earth

• Solar wind from source regions that are continuously open to the heliosphere (e.g. coronal holes) that does not carry a significant

amount of Alfvén waves is accelerated to speeds faster than slow wind but not to speeds characteristic of the fast wind

• The heavy element composition of the solar wind evolves with solar activity in a manner that suggests heavy element abundances

are driven by gravitational settling

• The dependence of solar wind heavy element and helium abundances on solar wind speed in slow wind indicate the abundances

are likely set by gravitational settling

• Demonstration that the solar wind helium abundance predicts solar cycle onset

• Development of the Trans-Heliospheric Survey data set

• Report a speed-dependent phase lag in solar wind helium’s response to changes in sunspot number.

Connecting Solar Wind Kinetic Signatures, Solar Energetic Particle Events, and Instrumentation

Date: 2020 – Location: SwRI, NASA/GSFC

• Inter-calibration of Solar Orbiter’s Heavy Ion Sensor and Suprathermal Ion Spectrograph

• Characterization of charge-state dependent iron heating at collisionless heliospheric shocks using Solar Orbiter’s Heavy Ion Sensor

• Solar cycle variation of suprathermal abundances and spectra during quiet times using ACE/ULEIS

• Analysis of heavy ion surfing on Alfvén waves

• Inter-calibration of Solar Orbiter’s Heavy Ion Sensor and Suprathermal Ion Spectrograph

• Characterization of charge particle spectra from solar wind through suprathermal energies

• Characterization of solar wind kinetic instabilities at 1 AU

• In-flight calibration and operations for Solar Orbiter’s Heavy Ion Sensor

• Development, building, and testing of the Interstellar Mapping and Acceleration Probe (IMAP) Compact Dual Ion Composition Experi-

ment (CoDICE) composition and suprathermal ion spectrometer

Multi-scale Analysis of Solar Wind Ions

Mentors: Dr. Justin C. Kasper & Dr. Stefano Livi

Date: 2014 – 2020 Location: UMich

• Demonstrate a statistically significant difference between Coulomb collisional coupling to alpha particles and proton beams

• Predict asymptotic alpha particle and proton beam differential flow in the absence of Coulomb collisions.

• AnalyzeWind/FC data with Nyquist’s instability criterion to differentiate between instabilities and collisions.

• Validate aWind/FC proton beam dataset covering 23+ years.

• Characterize novel measurements of interpenetrating solar wind streams containing multiple populations in two distinct ion species

and demonstrate that this solar wind configuration is the result of two colliding coronal mass ejections.

• Develop SolarWindPy, an open source python package for solar wind data analysis.

https://www.iau.org/administration/membership/individual/19803/
https://www.github.com/blalterman
https://github.com/blalterman/SolarWindPy


Laboratory Characterization of Mass Spectrometer

Mentors: Dr. Stefano Livi & Dr. Jim Raines

Date: 1/2018 – 2/2018 Location: UMich, SwRI

• University of Michigan & Southwest Research Institute

• CollectMESSENGER/FIPS recalibration data.

• Operate high voltage particle accelerator.

• Calibrate time-of-flight experiment.

Characterize Phenomenological Signatures of an Extended Standard Model of High Energy Physics

Mentor: Dr. Tonnis ter Veldhuis

Date: 6/2011 – 8/2011 Location: Macalester College
• Predict phenomenological signatures of the Singlet Scalar Standard Model extension usingMad Graph simulations.

TEACHING
Guest Lecturer

Engineering for the Space Environment

Date: 9/2018 Location: University of Michigan

• Masters of Engineering class

Alterman Tutoring

Date: 2011 – 2019 Location: Multiple Locations

• Tutor and mentor high school and college students in physics

and math with a focus on individualized learning strategies,

self-teaching, and self-advocacy.

Introductory Physics Labs, Summer Session

Instructor

Date: Multiple Dates Location: University of Michigan

• (5/2014–6/2014) Introductory Physics Lab for Life Sciences

• (5/2013–6/2013) Introductory Physics Lab for Engineers

Electromagnetic Theory and Intro Physics

Teaching Assistant and Grader

Date: 8/2011 – 4/2012 Location: Macalester College

• Grade and tutor undergraduate introductory physics and

upper level electromagnetism.

HONORS, AWARDS, & FELLOWSHIPS
Parker Solar Probe Group Achievement Award

National Aeronautics and Space Administration (NASA)

Date: 2023 Location:

Outstanding Student Presentation Award

AGU Fall Meeting & SHINE Conference

Date: 2018, 2019 Location: Multiple Locations
• (2019) SHINE Conference, Boulder, C.O.

• (2018) AGU Fall Meeting, Washington, D.C.

Leadership Fellow

Ross School of Business

Date: 9/2018 – 4/2019 Location: University of Michigan

Leadership Crisis Challenge Finalist

Ross School of Business

Date: 1/2018 Location: University of Michigan

Munger Case Competition

Munger Graduate Residences

Date: 2018 Location: University of Michigan

Science Communication Fellow

Museum of Natural History

Date: 2017 Location: University of Michigan

Bezos Scholar

Bezos Family Foundation

Date: 2007 Location: Aspen Institute

SERVICE
Policy Advocacy

Congressional Visit Day

American Geophysical Union

Date: 12/2018 Location: Washington, D.C.

• Hold 5 meetings with the Massachusetts Congressional

delegation.

• Brief Congressional staffers on the importance of funding

Space Science, Geophysics research, and graduate educa-

tion.

• Communicate the significance of stable budgets for re-

search, graduate student recruitment, and graduate student

retention.

• Share the excitement surrounding Parker Solar Probe and

Michigan Congressional Delegation &

Senate Commerce Committee

University of Michigan

Date: 7/2018 Location: Washington, D.C.

• Hold 9 meetings with the Michigan Congressional delega-

tion.

• Meet with Senate Commerce Committee.

• Organized with Coalition for Aerospace and Science &

Aerospace Industries Association annual Showcase of NASA

Partnerships & Collaboration.

Local Science Partners

https://membership.agu.org/ospawinner/345337
https://sanger.umich.edu/portfolio/ross-leaders-academy
https://sanger.umich.edu/portfolio/crisis-challenge
https://sites.google.com/umich.edu/munger-case-competition/winter-2018-diversity-equity-inclusion
https://lsa.umich.edu/ummnh/faculty-students/u-m-faculty/science-communication-fellows.html
https://bezosscholars.org/explore/meet-the-scholars/scholars/2007#B.L.%20Alterman
https://sciencepolicy.agu.org/agu-congressional-visits-day-2/
https://thebridge.agu.org/2021/12/10/agu-welcomes-first-cohort-of-local-science-partners


the SolarWind Electrons, Alphas, and Protons (SWEAP) instru-

ment suite.

American Geophysical Union

Date: 2021- Location: Washington, D.C.

Conference Session Organizer
• AGU Fall Meeting (2021, 2021, 2020, 2019)

• SHINE Conference (2019 #22, 2017 #1)

Committees
• AGU/SPA Nomination Task Force (2020-2023)

• AGU/SPA DEI Committee (2023-2025)

• AGU/SPA Early Career Leadership Advisory Committee

(2023-)

Journal Referee
• Astrophysical Journal

• Astrophysical Journal Letters

• JGR: Space Weather

• Astronomy & Astrophysics

• Astrophysical Bulletin

• Solar Physics

Proposal Review Panels
• NASA/ROSES (2020, 2021)

Institutional

Organizer of Heliosphere Group Meeting

Date: 2020 – 2022 Location: Southwest Research Institute

• Run weekly science meeting.

• Coordinate weekly science presentations.

• Integrate graduate students through senior researchers into

a cohesive team.

• Organize group response to NASA funding solicitations.

Co-Organizer of Space Science Seminar Series

Date: 2020 –2024 Location: Southwest Research Institute

Graduate Student Representative

Central Student Government

Date: 2012 – 2015 Location: University of Michigan

• (4/2013–4/2014) Vice-Chair, Rules Committee

• (8/2014–1/2015) Vice-Chair, Inclusive Campus Commis-

sion

Diversity, Equity, and Inclusion (DEI)

Committee for an Inclusive University

Faculty Senate Advisory Committee on University Af-

fairs (SACUA)

Date: 2018 – 2019 Location: University of Michigan

• Collect and summarize unit DEI expectations.

• Explore and summarize how these expectations relate to

faculty evaluation and reviews.

• Recommend best practices to SACUA.

DEI Student Committee Chair

Climate & Space Sciences & Engineering Department

Date: 2018 – 2019 Location: University of Michigan

• Coordinate student events targeting DEI.

• Advise faculty committees on DEI activities, especially as

related to student involvement and experience within the

department.

Student Advisory Board

Services for Students with Disabilities

Date: 2017 – 2018 Location: University of Michigan

• Provide guidance and feedback to the Office of Services for

Students with Disabilities.

• Interview candidates for University of Michigan Associate

Vice-President for Student Life and Executive Director of

University Health Services.

PUBLICATIONS
Indexed by�0000-0001-6673-3432 and�NASA ADS.
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https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/151858
https://agu.confex.com/agu/fm21/meetingapp.cgi/Session/120677
https://agu.confex.com/agu/fm20/webprogrampreliminary/Session103634.html
https://agu.confex.com/agu/fm19/meetingapp.cgi/Session/80625
https://shinecon.org/shine2019/session2019.php
https://shinecon.org/shine2017/session2017.php
https://connect.agu.org/spa/about/ntf
https://connect.agu.org/spa/committees/dei
https://connect.agu.org/spa/committees/early-career
https://orcid.org/0000-0001-6673-3432
https://ui.adsabs.harvard.edu/search/q=orcid%3A0000-0001-6673-3432&sort=date%20desc%2C%20bibcode%20desc&p_=0
https://doi.org/10.3847/2041-8213/ae002f
https://doi.org/10.1007/s11214-025-01257-4
https://doi.org/10.3847/1538-4357/ae2756
https://doi.org/10.3847/1538-4357/ae4582
https://doi.org/10.3847/2041-8213/add0a6
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202347874 3 Citations.
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