Jim M. Raines

Employment 2022- Associate Professor, Dept. of Climate and Space Sciences
present and Engineering, University of Michigan

2018-2022 Associate Research Scientist, Dept. of Climate and Space
Sciences and Engineering, University of Michigan

2013-2018 Assistant Research Scientist, Dept. of Climate and Space
Sciences and Engineering, University of Michigan

2005-2013 Lead Mission Operations Engineer, University of Michigan
Space Physics Research Laboratory.

1999-2005 Programmer/Analyst II, University of Michigan Space
Physics Research Laboratory.

1996-9 High School Science Teacher, Lincoln Community Schools.

Education 2013 Ph.D., Atmospheric, Oceanic and Space Sciences,
University of Michigan. Dissertation: “MESSENGER
investigations of the plasma environment at Mercury.”

1994 M.S. Chemistry, Carnegie Mellon University.
Research focused on theoretical, simulation and
computational aspects of nuclear magnetic resonance

spectroscopy.
1990 B.S. Biochemistry, Clemson University.
Coursework and research focused on molecular genetics.
Awards 2021 Kenneth M. Reese Outstanding Research Scientist Award,
University of Michigan
2011 NASA Group Achievement Award, MESSENGER
Mission, Orbital mission
2009 NASA Graduate Student Research Program fellowship
2008 NASA Group Achievement Award, MESSENGER
Mission, First Mercury flyby since Mariner 10
2006 NASA Group Achievement Award, UARS Mission
2005 ESA Achievement Award, Ulysses Mission

Key Experience

e PI, Space Weather Faraday Cup (SWFC) technology development, NASA, 2021-present

e PI, SWICS and SWIMS instruments, Advanced Composition Explorer, 2021-present

e PI of NASA grants in programs Discovery Data Analysis (2015-2023) and Heliophysics Guest
Investigator (2014-2019).

e PI of teams proposing to NASA PRISM (2021, $40M) and SIMPLEx (2015, $5.5M) lunar
mission programs.




e Deputy PI, Solar Wind and Pickup Ion Composition Energy Spectrometer, IMAP Phase A
2018-2020 & Phase B development 2020-present.

e Co-I, Instrument Scientist (Operations Lead), Heavy Ion Sensor, Solar Orbiter, 2013-present

e Instrument Scientist and Operations Lead, Fast Imaging Plasma Spectrometer, MESSENGER,
2002-2016; SMS Suite, Wind, 2000-present; SWICS and SWIMS, ACE, 2000-2021

Summary of skills and accomplishments

Science: Research has focused on understanding of heavy ions in Mercury’s space environment.
Accomplishments include first observation of solar wind with MESSENGER, first confirmation
of Mercury’s Earth-like plasma sheet and, first observation of non-adiabatic ion behavior at
Mercury and first explanation of high-energy ions in Mercury’s cusp. Contributed expertise on
Mercury magnetosphere and plasma data analysis to numerous MESSENGER team publications.
Shifting focus to solar wind plasma composition with Solar Orbiter mission after its launch on 9
February 2020.

Management and Leadership: SWFC: Leading an engineering team in design of novel
Faraday Cup for measuring solar wind plasma ion properties during fast coronal mass ejections.
SPICES: Co-leading the full engineering team as the hardware is designed and tested as Deputy
Principal Investigator. Solar Orbiter/HIS: Leading instrument operations team, tasked with
ensuring collection of optimal science data and delivering that data to the public. Lead ground
software development team. MESSENGER/FIPS: Managed day-to-day operation of instrument
team from first data acquisition (2005), through Mercury orbital insertion (2011) and into present
orbital science mission. Accomplishments: Planned and operated FIPS instrument in cruise and
Mercury orbit. Developed and produced over 10 public science data products along with
detailed documentation, and delivered them to the Planetary Data System (PDS). Managed team
of software engineers, scientists and students in production, validation and delivery of
ACE/SWICS and ACE/SWIMS public science data from 2008-2012.

Relevant technical expertise: SPICES: Contributing expertise to ion optical and instrument
hardware designs, as well as resulting impacts on science capabilities. Worked with PI to define
science requirements and performance specifications. Solar Orbiter/HIS: Lead writing of
detailed specifications for acquisition and handling of data in on-board flight software as well as
science capabilities and data collection strategies. MESSENGER/FIPS: Lead development of
instrument software model, including physical and geometric effects of measurement process
and time-dependent variation due to spacecraft motion. Developed method for recovery of
plasma parameters from observed data through use of software model. Modeled 3D velocity
distribution functions and analyzed relation to measured data. Analyzed calibration data.
ACE/SWICS: Lead development of data inversion system, with overlap removal and
probabilistic assignment of measurements to individual ion species.  Work included
implementation C++ code, testing/revision of statistical and physics forward models,
calibration/efficiency analysis, and extensive analysis of method performance and scientific
validity. Delivered resulting dataset to ACE Science Center, over 20 data series in 3 time
resolutions spanning 10 years. Wind/SMS: Lead development of telemetry decoding, as well
instrument health monitoring software.



Students Mentored
Post-doctoral

Dr. Ryan M. Dewey, 2020-present
Dr. Erik Fischer, 2019-2021

Dr. Patrick J. Tracy, 2016-2017

Doctoral

Christopher M. Bert, 2020-present.

Sarah A. Spitzer, 2018-present.

Austin N. Glass, 2017-present.

Ryan M. Dewey, 2015-2020, graduated April 2020.
Patrick J. Tracy, 2011-2016, graduated December 2016.

Undergraduate, Undergraduate Research Opportunities Program

Bishop Taverner, 2018-2019, “Search for asymmetry in ion composition in dawn — dusk orbits at
Mercury.”

Brian Chan, 2017-2018, “Developing a Computer Algorithm to Identify High-Energy Protons in
Mercury’s Dayside Magnetosphere.”

Kayla Kornoelje, 2017-2018, “Identifying High-Eerngy Protons in Mercury’s Dayside
Magnetosphere”

Audrey Pierce, 2016-2017, “Identifying High-Energy Protons in Mercury’s Dayside
Magnetosphere”

Natalie Staudacher, 2015-2016, “Heavy Ion Transport through Mercury’s Magnetotail”

Patrick Lawton, 2015-2016, “Heavy lon Transport through Mercury’s Magnetotail”

Austin Glass, 2015-2016, “Analyzing Mercury’s Foreshock”

Hannah Fan, 2014-2015, “Identifying Mercury’s Northern Magnetospheric Cusps”

Daniel Bennet, 2014-2015, “Developing a Computer Algorithm to Analyze Energy — Time
Dispersions of Protons in Mercury’s Northern Magnetospheric Cusp”

Zachary Meves, 2013-2014, “Analyzing Heavy Lunar Pick-up Ions in Wind/STICS Data”

Jessica Reid, 2013-2014, “Identifying Mercury’s Northern Magnetospheric Cusps”

Undergraduate, Research Experience for Undergraduates (NSF)

Dior Gillins, “Search for suprathermal ion features in Earth's magnetosphere with
Wind/STICS”University of Buffalo, Summer 2021

Kristin Brady, Whitman University (WA), Summer 2018

Christopher Bert, Univ. of Massachusetts, Summer 2014

Christine De Zeeuw, Hope College, Summer 2014

Jake Morrison, Montana State University, Summer 2013

Kayla MacLennan, University of Michigan, Summer 2011

Vincent Russo, Eastern Michigan University, Summer 2010

Patrick Tracy, University of Minnesota, Summer 2010

Aron Dodger, Eastern Michigan University, Summer 2008

Undergraduate, paid research associates
Mike Huff, 2019 — present



Bishop Taverner, 2019 — present

Lucas Marmorale, May 2018 — April 2019
Vishnu Saravanan, Sept 2018 — December 2018
Alana Cardenas-O’Toole, May 2018 — April 2019
Sindhu Selvaraju Jayakala, February 2018 — June 2018
Natalie Staudacher, May 2016 — May 2019.
Austin Glass, May 2016 — August 2017

Kathryn L. Wallace, May 2016 — December 2016
Zachary Meves, May 2015 — December 2015
Kayla MacLennan, September 2011 — May 2013
Aron Dodger, Summer 2009

Public Outreach

Small student group discussion, “My Work in the Space Program: Missions, Instruments and
Science”, Michigan Research and Discovery Scholars, February 2021.

Participated in multiple print and video pieces related to the Solar Orbiter Launch, produced by
UM CoE and CLaSP Marketing and Communications personnel, February 2020.
https://news.engin.umich.edu/2020/03/launching-solar-orbiter/
https://clasp.engin.umich.edu/stories/solar-orbiter-heads-for-the-sun/
https://news.engin.umich.edu/2020/02/it-looks-like-the-sun/

Contributed to UM CoE press release, Solar Orbiter mission to track the sun’s active regions,
improve space weather prediction, 29 Jan 2020, https://news.umich.edu/solar-orbiter-mission-
to-track-the-suns-active-regions-improve-space-weather-prediction/.

Small student group discussion, “A Glimpse into being a Space Physicist”, Lincoln High School,
January 2018.

Student seminar, “My Research, Career Path and Mentoring Style”, Undergraduate Research
Opportunities Program, September 2015.

Student seminar, “MESSENGER Observations of the Mercury Space Environment” and
“Getting the Most from UROP”, Undergraduate Research Opportunities Program, September
2014.

Quoted by BBC World concerning MESSENGER spacecraft surface impact, 30 Apr 2015,
http://www.bbc.com/news/science-environment-32510911

Quoted by USA Today concerning MESSENGER spacecraft surface impact, 30 Apr 2015.
http://www.usatoday.com/story/news/2015/04/30/mercury-messenger-satellite-
spacecraft/26616163/

Contributed to UM CoE press release, “Six things you didn’t know about MESSENGER’s
Mercury crash”, 28 Apr 2015,
http://www.engin.umich.edu/college/about/news/stories/2015/april/six-things-you-didnt-know-
about-messengers-crash

Contributed to UM CoE Mconnex video, “From Michigan to Mercury”, 16 Apr 2015,
http://www.engin.umich.edu/college/about/news/stories/2015/april/from-michigan-to-mercury

Small student group discussion, “My Work in the Space Program ”, Lincoln Elementary School,
March 2007.

Small student group discussion, “My Work in the Space Program ”, Lincoln Elementary School,
March 2006.



http://www.bbc.com/news/science-environment-32510911
http://www.engin.umich.edu/college/about/news/stories/2015/april/six-things-you-didnt-know-about-messengers-crash
http://www.engin.umich.edu/college/about/news/stories/2015/april/six-things-you-didnt-know-about-messengers-crash
http://www.engin.umich.edu/college/about/news/stories/2015/april/from-michigan-to-mercury

Service - Community

N

PN W

9.

10.
11.

12.

13.

14.
15.
16.
17.

18.
19.
20.

21.
22.

Group Chief, NASA rolling instrumentation evaluation panel, 2021-present.

External dissertation examiner for Martina Foehn, University of Bern (Bern,
Switzerland), November 2021.

Referee, Journal of Geophysical Research Space Physics, August 2021.

Panelist, NASA instrumentation review panel, March 2021.

Referee, Geophyscial Research Letters, February 2021.

Group chief, NASA participating scientist review panel, 19-23 October 2020.

Referee, Space Science Reviews, 2020

Panelist, NASA HQ Heliophysics Senior Review, Data Archiving Subpanel, July-
September 2020.

Referee, Astrophysics Journal, 2020.

Referee, Geophysical Review Letters, 2020.

G.R.E.A.T workshop panelist, Climate and Space Sciences and Engineering Dept., April
4,2019.

Dissertation Jury for Sae Aizawa, Tohoku University (Sendai, Japan) & Sorbonne
University (Paris, France), February 2019, Sendai, Japan

Conference Organizing Committee and Session Chair, "Mercury: Current and Future
Science of the Innermost Planet", May 1-3, 2018, Columbia, MD.

Referee, Icarus, 2016

Referee, Journal of Geophysical Research: Space Physics, 2014 - 2019

Referee, Planetary and Space Sciences, 2014 - 2015

Reviewer, NASA Proposal Review Panel: NASA Earth and Space Science Fellowship,
2014

Reviewer, NASA Proposal Review Panel: Heliospheric Guest Investigator, 2014
Reviewer, NASA Proposal Review Panel: Discovery Data Analysis, 2014

Reviewer, NSF Proposal Review Panel: Solar, Heliospheric, and Interplanetary
Environment, 2014

Referee, Annales Geophysica, 2013

Reviewer, NSF Proposal Review Panel: Solar-Terrestrial Program, 2013
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CLaSP Qual Committee, 2020-present. Served on 3 Step 2 qualifier committees.
Dissertation committee member for Yeimy Rivera, Sept. 2020

Dissertation committee member for Daniel Vech, December 2019

CLaSP Step 2 Qualifier committee Janelle Holmes, 2019

CLaSP Graduate Admissions Committee, 2018-2021.

Dissertation committee member for Blake Johnson, January 2018

CLaSP Step 2 Qualifier committee Daniel Vech and Yeimi Rivera, 2018
Dissertation committee member for Gang-kai Poh, March 2017

CLaSP Step 2 Qualifier committee Sergio Vidal-Luengo, 2017

CLaSP Executive Committee, 2016-2020

. Dissertation committee member for Mark O. Stakhiv, 2016

Classroom Teaching




1. Guest lecture, “Charged Particle Instrumentation”, SPACE 595 (Magnetospheres),
Winter 2019.

Co-taught, SPACE 590 (Space Systems Projects), Winter 2019

Guest lecture, “An Overview of the MESSENGER Mission”, SPACE 310, Fall 2018.
Taught, SPACE 590 (Space Systems Projects), Fall 2018.

Co-taught, SPACE 747 (Climate and Space Seminar Series), AY2015-2016.

Co-taught, SPACE 501 (Magnetospheric Physics Journal Club), 2014-present.

Guest lecture, “Charged Particle Instrumentation”, SPACE 595, Fall 2014.

NownkwD

Invited Presentations

Raines, J. M. (2022), Particle precipitation at Mercury through observations and modeling,
Mercury’s surface response to the interplanetary environment: Identifying needed studies in
laboratory astrophysics, Planetary Science Institute, 24-27 January 2022.

Raines, J. M. (2020), Ion Precipitation at Mercury: Flux, Drivers and Implications, Workshop
on Surface bounded exospheres and interactions in the inner Solar System, International Space
Sciences Institute, Bern, Switzerland.

Raines, J. M. (2019), Mercury Magnetosphere: Review and Recent Results, BepiColombo
Science  Working Team Meeting, ESA Science and Technology Center, Nordwijk,
Netherlands.

Raines, J. M. (2019), S. T. Lepri, P. J. Tracy, R. M. Dewey and N. Ganushkina, Suprathermal
heavy ion plasma composition from Wind: First exploration of a new dataset from STICS,
Workshop on lon Composition in the Sun-Earth System (ICSES), Fort Lewis College,
Durango, CO.

Raines, J. M., M. Sarantos, J. M. Jasinski, P. J. Tracy, R. M. Dewey, M. J. Weberg and J. A.
Slavin (2019), First in-situ observations of exospheric response to CME impact at Mercury,
Tohoku University Planetary Sciences Symposium, Sendai, Japan.

Raines, J. M., R. M. Dewey, G.-K. Poh, W.J. Sun, S. M. Imber, and J. A. Slavin (2018), Recent
Findings from MESSENGER on the Magnetosphere of Mercury, European Geosciences Union
General Assembly, Vienna, Austria.

Raines, J. M., J. A. Slavin, P. J. Tracy, D. J. Gershman, R. M. Dewey, and M. Sarantos (2017),
Ion composition and circulation in the magnetosphere of Mercury, Asia Oceania Geosciences
Society (AOGS), 14™ Annual Meeting, Singapore.

Raines, J. M., D. J. Gershman, T. H. Zurbuchen, J. A. Slavin, H. Korth and B. J. Anderson,
Magnetospheric Cusp Structure and Dynamics: MESSENGER FIPS Measurements at
Mercury, BepiColumbo SERENA — Hermean Environment Working Group, Key Largo, FL,
2013.

Raines, J. M. (2013), MESSENGER Observations of the Plasma Environment at Mercury,
Plasma Sources in Planetary Magnetospheres Workshop, International Space Sciences
Institute, Bern, Switzerland.

Raines, J. M., D. J. Gershman, T. H. Zurbuchen, G. Gloeckler, J. A. Slavin, B. J. Anderson, H.
Korth, D. Schriver, S. M. Krimigis, R. M. Killen, M. Sarantos, A. L. Sprague and R. L.
McNutt (2011), The Plasma Environment at Mercury: First Orbital Measurements, Asia
Oceana Geosciences Society (AOGS), Taipei, Taiwan.

Book Chapters




1. Slavin, J. A., S. M. Imber, and J. M. Raines (2021), A Dungey Cycle in the Life of
Mercurys Magnetosphere, Magnetospheres in the Solar System, 2, 537, doi:
10.1002/9781119815624.ch34.

Contributed Presentations

2021

Aizawa, S., N. André, R. Modolo, E. Werner, J. Slavin, S. Boardsen, F. Leblanc, J.-Y. Chaufray,
and J. Raines (2021), Influence of time-variable solar wind on the response of Mercury's
magnetosphere, European Planetary Science Congress, EPSC2021-531, doi:
10.5194/espc2021-531.

Aizawa, S., N. André, and J. Raines (2021), Ion properties of Mercury's northern cusp under
extreme solar wind observed by MESSENGER, EGU General Assembly Conference
Abstracts, EGU21-11897, doi: 10.5194/egusphere-egu21-11897.

Carnevale, G., R. Bruno, R. Marino, E. Pietropaolo, and J. M. Raines (2021), Sudden depletion
of Alfvénic turbulence in the rarefaction region of corotating solar wind high speed streams at
1 AU: possible solar origin?, arXiv e-prints, arXiv:2108.09552, doi:.

Ernst, C. M., S. Kubota, N. Chabot, R. Klima, G. Rogers, P. Byrne, S. A. Hauck, K. E. Vander
Kaaden, R. J. Vervack, S. Besse, D. Blewett, B. Denevi, S. Goossens, S. Indyk, N. Izenberg, C.
Johnson, L. Jozwiak, H. Korth, R. McNutt, S. Murchie, P. Peplowski, J. Raines, E. Rampe, and
M. Thompson (2021), Mercury Lander: Planetary Mission Concept Study for the 2023-2032
Decadal Survey, arXiv e-prints, arXiv:2107.06795, doi:.

Hauck, S., D. Blewett, P. K. Byrne, N. L. Chabot, C. M. Ernst, C. L. Johnson, E. Mazarico, J. M.
Raines, K. E. Vander Kaaden, R. J. Vervack, A. Deutsch, G. DiBraccio, S. Imber, C.
Klimczak, and G. Poh (2021), Fundamental and Interdisciplinary Questions Drive the
Scientific Exploration of Mercury, Bulletin of the American Astronomical Society, 53, 092,
doi: 10.3847/25c2cfeb.dc162eb4.

James, M., T. Yeoman, S. Imber, J. Raines, and R. Dewey (2021), A machine learning approach
to classifying MESSENGER FIPS proton spectra, European Planetary Science Congress,
EPSC2021-611, doi: 10.5194/espc2021-611.

Ernst, C. M., N. L. Chabot, R. L. Klima, S. Kubota, G. Rogers, P. K. Byrne, S. A. Hauck, K. E.
Vander Kaaden, R. J. Vervack, S. Besse, D. T. Blewett, B. W. Denevi, S. Goossens, S. J.
Indyk, N. R. Izenberg, C. L. Johnson, L. M. Jozwiak, H. Korth, R. L. McNutt, S. L. Murchie,
P. N. Peplowski, J. M. Raines, E. B. Rampe, M. S. Thompson, and S. Z. Weider (2021), The
Mercury Lander Mission Concept Study: Enabling Transformative Science from the Surface of
the Innermost Planet, 52nd Lunar and Planetary Science Conference, 2565.

Hauck, S., D. Blewett, P. K. Byrne, N. L. Chabot, C. M. Ernst, C. L. Johnson, E. Mazarico, J. M.
Raines, K. E. Vander Kaaden, R. J. Vervack, A. Deutsch, G. DiBraccio, S. Imber, C.
Klimczak, and G. Poh (2021), Fundamental and Interdisciplinary Questions Drive the
Scientific Exploration of Mercury, Bulletin of the American Astronomical Society, 53, 092,
doi: 10.3847/25¢c2cfeb.dc162eb4.

Lepri, S. T., S. A. Livi, J. M. Raines, A. B. Galvin, L. M. Kistler, R. M. Dewey, B. L. Alterman,
F. Allegrini, M. R. Collier, and C. J. Owen (2021), Updates and Early Results from the Heavy
Ion Sensor on Solar Orbiter, EGU General Assembly Conference Abstracts, EGU21-12435,
doi: 10.5194/egusphere-egu21-12435.

Vander Kaaden, K. E., C. M. Ernst, N. L. Chabot, R. L. Klima, S. J. Indyk, P. N. Peplowski, E.
B. Rampe, S. Besse, D. T. Blewett, P. K. Byrne, B. W. Denevi, S. Goossens, S. A. Hauck, N.



R. Izenberg, C. L. Johnson, L. M. Jozwiak, H. Korth, R. L. McNutt, S. L. Murchie, J. M.
Raines, M. S. Thompson, R. J. Vervack, and S. Z. Weider (2021), Landing on Mercury: A
Geochemical Perspective, 52nd Lunar and Planetary Science Conference, 1087, doi:.

Werner, A. L. E., F. Leblanc, J.-Y. Chaufray, R. Modolo, S. Aizawa, J. M. Raines, W. Exner,
and U. Motschmann (2021), Density, Energy and Phase Space Density Distribution of
Planetary Ions He+, O+ and Na+ in Mercury's Magnetosphere, EGU General Assembly
Conference Abstracts, EGU21-1191, doi: 10.5194/egusphere-egu21-1191.

Sun, W., X. Jia, J. Raines, A. J. Slavin, R. Dewey, and A. Smith (2021), Flux Transfer Event
Showers at Mercury: Dependencies on Magnetic Shear and Plasma beta and influence on
magnetospheric sodium ions, 43rd COSPAR Scientific Assembly. Held 28 January - 4
February, 43, 786.

2020

Aizawa, S., N. Andre, and J. M. Raines (2020), lon properties of Mercury’s northern cusp under
extream solar wind observed by MESSENGER, Am. Geophys. Union Fall Meeting.

Dewey, R. M., J. A. Slavin, J. M. Raines, A. R. Azari, and W.-j. Sun (2020), Substorm current
wedge formation at Mercury, Am. Geophys. Union Fall Meeting.

Ernst, C. M., N. L. Chabot, R. L. Klima, S. Kubota, P. K. Byrne, S. A. Hauck, K. E. Vander
Kaaden, R. J. Vervack, S. Besse, D. T. Blewett, B. W. Denevi, S. Goossens, N. R. Izenberg, C.
L. Johnson, L. M. Jozwiak, H. Korth, R. L. McNutt, S. L. Murchie, P. N. Peplowski, J. M.
Raines, E. B. Rampe, M. S. Thompson, and S. Z. Weider (2020), A Mercury Lander Mission
Concept Study for the Next Decadal Survey, Lunar and Planetary Science Conference.

Glass, A. N., J. M.. Raines, X. Jia, V. Tenisher, Y. Shou (2020), Na_ Energization of Mercury’s
Dayside: Modeling and MESSENGER Observation, Am. Geophys. Union Fall Meeting.

Hadid, L., M. Dosa, M. Akos, T. Alberti, J. Benkhoff, Z. Bebesi, L. Griton, G. C. Ho, K. Iwai,
M. Janvier, A. Milillo, Y. Miyoshi, D. Mueller, G. Murukami, J. M. Raines, D. Shiota, A.
Walsh, J. Zender, and Y. Zouganelis (2020), BepiColombo and Solar Orbiter coordinated
observations: scientific cases and measurements opportunities, EGU General Assembly
Conference Abstracts.

Killen, R.M., J. M. Raines, L. S. Morissey, O. J. Tuckerl, M. H. Burger, D. L. Domingue, D.
W. Savin (2020), Mercury's Exosphere: Sputter Yields and Ion Flux, AAS Division for
Planetary Sciences, 26-30 October 2020.

Lepri, S. T., J. M. Raines, R. M. Dewey, A. Galvin, L. M. Kistler and S. Livi (2020), First
Measurements of Heavy lons from the Solar Orbiter Heavy Ion Sensor, Am. Geophys. Union
Fall Meeting.

Livi, S, S. T. Lepri, J. M. Raines, A. Galvin, L. M. Kistler, F. Allergrini, K. Ogasawara, B. L.
Alterman (2020), Heavy Ion Sensor on Solar Orbiter: Linking the Solar Wind and the Sun,
Am. Geophys. Union Fall Meeting.

Romanelli, N., G. DiBraccio, D. Gershman, G. Le, C. Mazelle, K. Meziane, S. Boardsen, J.
Slavin, J. Raines, A. Glass, and J. Espley (2020), Upstream Ultra-Low Frequency Waves
Observed by MESSENGER's Magnetometer: Implications for Particle Acceleration at
Mercury's Bow Shock, European Planetary Science Congress.

Spitzer, S. A., S. T. Lepri, J. M. Raines, F. Allegrini, A. N. Glass and J. A. Gilbert (2020),
Assessing the Performance of the Solar Orbiter Heavy Ion Sensor via Cross Calibration with
its Ion Optical Model, Am. Geophys. Union Fall Meeting.

Sun, W.-J., J. Slavin, A. Smith, R. Dewey, G. Poh, X. Jia, J. Raines, S. Livi, Y. Saito, D.
Gershman, G. DiBraccio, S. Imber, J. Guo, S. Fu, Q.-G. Zong, and J. Zhao (2020),



MESSENGER observations of flux transfer event showers at Mercury: Contributions to
Dungey cycle and influences on magnetospheric sodium ions, European Planetary Science
Congress.

Sun, W, J. A. Slavin, A. W. Smith, R. M. Dewey, G. Poh, X. Jia, J. M. Raines, S. Livi, Y.
Saito, D. J. Gershman, G. A. DiBraccio, S. M. Imber J. Guo, S. Fu, Q.-G. Zong, J. Zhao
(2020), MESSENGER observations of flux transfer event showers and their influences on
sodium ions in Mercury’s dayside magnetosphere, Am. Geophys. Union Fall Meeting.

Vander Kaaden, K. E., C. M. Ernst, N. L. Chabot, R. L. Klima, P. N. Peplowski, E. B. Rampe, S.
Besse, D. T. Blewett, P. K. Byrne, B. W. Denevi, S. Goossens, S. A. Hauck, N. R. Izenberg, C.
L. Johnson, L. M. Jozwiak, H. Korth, R. L. McNutt, S. L. Murchie, J. M. Raines, M. S.
Thompson, and R. J. Vervack (2020), Geochemical Advances in Mercury Science Facilitated
by a Landed Mission, Lunar and Planetary Science Conference.

Werner, A. L. E., F. Leblanc, J.-Y. Chaufray, R. Modolo, S. Aizawa, J. M. Raines, W. Exner,
and U. Motschmann, (2020) Energy distribution of planetary ions He+, O+ and Na+ in
Mercury’s magnetosphere, Am. Geophys. Union Fall Meeting.

2019

Aizawa, S., J. Raines, N. Terada, D. Delcourt, and N. Andre (2019), MESSENGER
observations of planetary ion characteristics within Kelvin-Helmholtz vortices, EPSC-DPS
Joint Meeting 2019, 2019, EPSC-DPS2019-1098.

Aizawa, S., J. M. Raines, N. Terada, D. Delcourt, and N. Andre (2019), MESSENGER
observations of planetary ion characteristics within Kelvin-Helmholtz vortices at Mercury,
AGU Fall Meeting Abstracts.

Dewey, R., J. Slavin, J. Raines, and W. Sun (2019), MESSENGER observations of statistical
flow braking and flux pile-up in Mercury's magnetotail, EPSC-DPS Joint Meeting 2019, 2019,
EPSC-DPS2019-976.

Dewey, R. M., J. A. Slavin, J. M. Raines, W.-J. Sun and G.-K. Poh (2019), Observations of
Flow Braking and Flux Pile-up in Mercury’s Magnetotail: Evidence for Current Wedge
Formation, AGU Fall Meeting Abstracts.

Dewey, R. M., J. M. Raines, W.-J. Sun and J. A. Slavin (2019), Diagnosing Mercury’s
Magnetotail Asymmetries: Detecting Seasonal Effects of Mercury’s Orbit Using
MESSENGER Observations, AGU Fall Meeting Abstracts.

Glass, A. N., J. M. Raines, X. Jia, V. Tenishev and Y. Shou (2019), Modeling Sodium
Energization at Mercury, AGU Fall Meeting Abstracts.

Glass, A. N., P. Tracy and J. M. Raines (2019), Research Update: First Identification of
Foreshock Plasma Populations at Mercury, AGU Fall Meeting Abstracts.

Jasinski, J. M., T. Cassidy, J. M. Raines, N. Murphy, J. A. Slavin (2019), Photoionization as a
loss process of the Sodium Exosphere at Mercury: A Seasonal dependence observed by
MESSENGER, AGU Fall Meeting Abstracts, San Francisco, CA.
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