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Research Interests

General topics: Gas-phase and gas-surface reaction dynamics. Shock layer chemistry and physics in
hypersonic flows. Degradation and ablation of materials in low-Earth-orbital and atmospheric-entry
environments. Gas-surface energy transfer relevant to satellite drag. Gas concentration in rarefied flows.
Techniques: Atomic and molecular beams, including hyperthermal beams. Crossed-beams scattering. Beam-
surface scattering. Mass spectrometry. Temperature-programmed desorption. Laser-induced fluorescence
(LIF). Resonance-enhanced multiphoton ionization (REMPI). Ion velocity-map imaging. Surface
topographical analysis (AFM, SEM). Surface chemical analysis (XPS). Surface structural and chemical
analysis by inelastic and reactive atom scattering.

Education
1980 B.S. Chemistry, with Distinction in the Curriculum
University of Illinois, Urbana-Champaign
Research Advisor: Professor Willis H. Flygare
1986 Ph.D. Physical Chemistry, University of California, Berkeley
Research Advisor: Professor Yuan T. Lee (Nobel Laureate, 1986)
9/86-6/88 Post-Doctoral Associate, University of Illinois, Urbana-Champaign
Research Advisor: Professor J. Douglas McDonald
7/88-10/89 Post-Doctoral Associate, University of Ziirich, Switzerland

Research Advisor: Professor Dr. J. Robert Huber

Professional Experience

8/20-Present Professor, University of Colorado, Boulder, CO

2/17-Present Member, Executive Advisory Board, Skeyeon, Inc.

9/10-12/23 Associate Editor, The Journal of Spacecraft and Rockets

7/05-7/20 Professor, Montana State University, Bozeman, MT

5/05-12/19 Senior Editor, The Journal of Physical Chemistry A/B/C

1/13-1/16 Distinguished Research Fellow, Dalian Institute of Chemical Physics, Dalian,
Liaoning, China

7/01-6/05 Associate Professor, Montana State University, Bozeman, MT

8/95-6/01 Assistant Professor, Chemistry, Montana State University, Bozeman, MT

9/94-8/95 Assistant Research Professor (60% FTE), Montana State University, Bozeman, MT

11/89-6/95 Member of Technical Staff, Jet Propulsion Laboratory, Pasadena, CA
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Honors

1976-80 Aurora (Illinois) Foundation Undergraduate Scholarship

1979 University of [llinois Summer Fellowship

1995 NASA Monetary Award for the creative development of a technological
contribution, “Semiconductor Etching by Hyperthermal Neutral Beams.”

1996 MSU Alumni/Bozeman Chamber of Commerce Excellence Award

2002 Charles & Nora Wiley Award for Meritorious Research (MSU)

2002 Air Force Research Laboratory, In-House Project of the Quarter: “Space-Survivable
Polymers Containing Polyhedral Oligomeric Silsesquioxanes (POSS)”

2004 Visiting Associate Professor at the James Franck Institute, University of Chicago

2010 Elected as a Fellow of the American Chemical Society

2011 Chinese Academy of Sciences: Senior International Scholar (6 mos., Jan. — June)

2012 Elected as a Fellow of the American Association for the Advancement of Science

2012 Chinese Academy of Sciences: Senior International Scholar (6 mos., Jan. — June)

2014 Chinese Academy of Sciences: Senior International Scholar (6 mos., Jan. — June)

Chinese State Administration of Foreign Experts Affairs: “High-End Foreign

Expert” Award

2015 Chinese State Administration of Foreign Experts Affairs: “High-End Foreign
Expert” Award

2015 Elected as a Fellow of the American Physical Society

2016 Selected by the International Advisory Committee of the 30™ International
Symposium on Rarefied Gas Dynamics to present the 12" Lloyd Thomas
Keynote Lecture

2017 Visiting Foreign Scholar, Dipartimento di Chimica, Biologia ¢ Biotecnologie,
University of Perugia, Italy

2022 Associate Fellow of the American Institute of Aeronautics and Astronautics

Societies

American Institute of Aeronautics and Astronautics, American Chemical Society, American Physical
Society, American Association for the Advancement of Science

Teaching Experience

2025 (Spring) Undergraduate propulsion (ASEN 4013)

2024 (Fall) Graduate molecular thermodynamics and kinetics (ASEN 5251)

2024 (Spring) Undergraduate propulsion (ASEN 4013)

2023 (Fall) Graduate molecular thermodynamics and kinetics (ASEN 5519)

2023 (Spring) Undergraduate propulsion (ASEN 4013)

2022 (Fall) Graduate molecular thermodynamics and kinetics (ASEN 5519)

2022 (Spring) Undergraduate propulsion (ASEN 4013)

2021 (Fall) Undergraduate propulsion (ASEN 4013)

2020 (Spring) Graduate kinetics and reaction dynamics (CHMY 559)

2018 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry laboratory (CHMY 362 and 372)

2017 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry laboratory (CHMY 362 and 372)

2016 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry laboratory (CHMY 362 and 372)

2015 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry laboratory (CHMY 362 and 372)

2014 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry laboratory (CHMY 362 and 372)

2013 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)

Graduate kinetics and reaction dynamics (CHMY 559)
2012 (Fall) Undergraduate physical chemistry — quantum mechanics (CHMY 371)



2011 (Fall)
2010 (Fall)
2009 (Fall)
2009 (Spring)
2008 (Spring)
2007 (Fall)
2007 (Spring)
2006 (Fall)
2006 (Spring)

2005 (Fall)
2005 (Spring)

2004 (Fall)

2004 (Spring)

2003 (Fall)
2003 (Spring)

2002 (Fall)
2002 (Spring)

2001 (Fall)
2001 (Spring)

2000 (Fall)
2000 (Spring)

1999 (Fall)
1999 (Spring)

1998 (Fall)
1998 (Spring)
1997 (Fall)
1997 (Spring)
1996 (Fall)
1996 (Spring)
1995 (Fall)

1990 - present
1980 - 83

Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry — quantum mechanics (CHMY 371)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Graduate kinetics and reaction dynamics (CHEM 559)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry laboratory (CHEM 326)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Individual problems — quantum mechanics (CHEM 470)

Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate seminar (CHEM 201)

Individual problems — quantum mechanics (CHEM 470)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Individual problems —literature review and presentation (CHEM 570)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry laboratory (CHEM 326)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Graduate kinetics and reaction dynamics (CHEM 559)

Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry laboratory (CHEM 326)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Graduate kinetics and reaction dynamics (CHEM 559)

Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry — thermodynamics and kinetics (CHEM 324)
Undergraduate physical chemistry laboratory (CHEM 325)

Undergraduate physical chemistry — quantum mechanics (CHEM 323)
Undergraduate physical chemistry laboratory (CHEM 325)

Undergraduate physical chemistry laboratories (CHEM 325 and 326)

Graduate kinetics and reaction dynamics (CHEM 558)

Undergraduate seminar (CHEM 400 and 200)

Undergraduate physical chemistry laboratories (CHEM 302 and 325)
Undergraduate physical chemistry laboratories (CHEM 325 and 326)
Undergraduate seminar (CHEM 400 and 200)

Physical chemistry laboratories (CHEM 302 and 325)

Undergraduate seminar (CHEM 400 and 280)

Physical chemistry laboratory (CHEM 325)

Physical chemistry laboratory (CHEM 302)

Supervisor of research activities of postdoctoral associates and graduate students
Teaching assistant (various assignments), general chemistry, UC Berkeley
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[Csmim][BF], and [Ci1omim][BF4],” 248™ American Chemical Society National Meeting & Exposition, San
Francisco, CA, August 10-14, 2014,

34. “Oxidation of Carbon at High Temperatures Representative of a Re-Entry Environment,” 13" International
Symposium on Materials in a Space Environment, Pau, France, June 22-26, 2015.

35. “Oxidation of Carbon at High Temperatures and Pyrolysis of PICA,” 7th Ablation Workshop, University
of Tennessee Space Institute, Tullahoma, TN, October 21-22, 2015.
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36. “Dynamics of Hyperthermal Atomic-Oxygen Interactions with Hot Carbon Surfaces — from 600 K to 2200
K,” 8" European Workshop on Thermal Protection Systems and Hot Structures, European Space Agency —
European Space Research and Technology Centre (ESA-ESTEC), Noordwijk, The Netherlands, April 19-22,
2016.

37. “Pyrolysis of PICA: Molar (and Mass) Yields as a Function of Heating Rate,” 8th Ablation Workshop,
University of Arizona, Tucson, AZ, October 5-6, 2016.

38. “Probing the Structure of an Tonic Liquid Interface by Reactive Atom Scattering,” 255" American Chemical
Society National Meeting and Exposition, New Orleans, LA, March 18-22, 2018.

39. “Molecular Beam Studies of Carbon and Silicon Carbide Ablation by Atomic Oxygen,” 10" Ablation
Workshop, University of Vermont, Burlington, VT, September 17-18, 2018.

40. “Gas-Surface Model in DSMC for Molecules Passing Through a Funnel-Type Gas Concentrator.” 2019
AIAA Scitech Forum, San Diego, CA, January 7-11, 2019.

41. “Molecular Beam Studies of Carbon and Silicon Carbide Ablation by Atomic Oxygen,” 2" Applied Space
Environments Conference, Los Angeles, CA, May 12-17, 2019.

42. “Molecular Beam Studies of Carbon Ablation by O and N atoms,” 11" Ablation Workshop, University of
Minnesota, Minneapolis, Minnesota, September 16-17, 2019.

43. “Molecular Beam Studies of Extreme Aerospace Environments,” Sandia National Laboratories Technical
Exchange Meeting: Predictive Agile Reentry Tools, April 5, 2021. (presented virtually)

44. “Table-Top Shock Tunnel (TTST) for Studies of Shock Layer Chemistry and Rapid and Low-Cost
Testing of Materials for Hypersonics.” HiSST: 2" International Conference on High-Speed Vehicle Science
Technology, Bruges, Belgium, September 11-15, 2022.

45. “Molecular Beam Studies of Carbon and Silicon Carbide Ablation by Atomic Oxygen and Nitrogen,”
HiSST: 2" International Conference on High-Speed Vehicle Science Technology, Bruges, Belgium,
September 11-15, 2022.

46. “Investigation of Kapton Erosion by Atomic Oxygen in a Table-Top Shock Tunnel (TTST),” 15"
International Symposium on Materials in a Space Environment (ISMSE-15), Leiden, The Netherlands,
September 19-23, 2022,

47. “Table-Top Shock Tunnel (TTST) for Investigations of Hypersonic Ablation,” 12" Ablation Workshop,
Lexington, KY, November 9-10, 2022.

48. “High Temperature Ablation of Vitreous Carbon in a Table-Top Shock Tunnel (TTST),” AIAA SciTech
Forum and Exposition, National Harbor, MD, January 23-27, 2023, 2023.

49. “Molecular Beam Studies of Carbon Oxidation at High Temperatures,” 13" Ablation Workshop, Mountain
View, CA, November 7-9, 2023.

50. “Molecular Beam Studies of Carbon Oxidation at High Temperatures,” 33" International Symposium on
Rarefied Gas Dynamics,” Gottingen, Germany, July 15-19, 2024.
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51. “Molecular Beam Investigations of Atomic Oxygen Scattering on Material Surfaces for Satellites in Very
Low Earth Orbit (VLEO),” International Symposium on Materials in a Space Environment — 16 (ISMSE-16),
Saint-Raphaél, France, October 7-11, 2024.

SERVICE HIGHLIGHTS

2024-2025

2024

2023-2024

2010-2023

2023

2022-2023

2022

Chair, Primary Unit Evaluation Committee, AES Department (Fall-Spring).

Member of Faculty Search Committee, Propulsion and Space Fabrication, AES Department
(Fall-Spring).

Member of Prelim. Committee for two AES Department Graduate Students.

Chair of Ph.D. Dissertation Committee for one Chemistry Department Graduate Student
(Thesis Defense).

Member of Ph.D. Dissertation Committees for two AES Department Students and three
Chemistry Department Students (Comprehensive Exams).

Provided manuscript reviews for Applied Surface Science, ACS Applied Materials and
Interfaces, Acta Materialia.

Member of Program Committee for the 16" International Symposium on Materials in a Space
Environment, held October 7-11, 2024.

Chair, Primary Unit Evaluation Committee, AES Department (Fall-Spring).
Associate Editor, The Journal of Spacecraft and Rockets.
Member of Prelim. Committee for two AES Graduate Students.

Member of Ph.D. Dissertation Committee for one AES Department Graduate Student (Thesis
Defense).

Member Undergraduate Curriculum Committee, AES Department (Spring Semester).

Provided manuscript reviews for Applied Surface Science, Journal of Spacecraft and Rockets,
Langmuir (first and second reviews).

Chair, NSF Workshop on Materials in Space, held July 24-28, 2023.
Member of Primary Unit Evaluation Committee.

Assoc. Editor who handled special issue of J. Spacecr. Rockets based on Applied Aerospace
Environments Conference in November of 2021.

Member of Ph.D. Dissertation Committee for one AES Department Student (Thesis Defense).

Member of Prelim. Committee for one AES Department Student.



2021

2020

2000-2020
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Member of Ph.D. Dissertation Committee for one AES Department Student (Comprehensive
Exam).

Member of Ph.D. Dissertation Committee for one AES Department Student (Thesis Defense).

Member of Undergraduate Curriculum Committee, AES Department (Spring and Fall
Semesters).

Faculty Representative to the Boulder Faculty Assembly (Spring Semester).
Faculty Representative to the Boulder Faculty Assembly (Fall Semester).

Member of Undergraduate Curriculum Committee, AES Department (Spring and Fall
Semesters).

Served on Primary Unit Evaluation Committee for promotion of faculty member to Full
Professor, AES Department (Fall Semester).

Presented guest lecture in ASEN 5519, Introduction to Hypersonics, “Molecular Beam Studies
Applied to Hypersonics,” December 7.

Member of Ph.D. Dissertation Committee for one AES Department Student (Comprehensive
Exam).

Served on Primary Unit Evaluation Committee for reappointment of research faculty member,
AES Department (Summer).

Served on Primary Unit Evaluation Committee for Post-Tenure Review of AES faculty
member, AES Department (Spring Semester).

Presented guest lecture in ASEN 1022, Materials Science for Aerospace Engineers, “Ablative
Thermal Protection System (TPS): What happens when the heat is on?”” March 24.

Presented guest lecture to Prof. lain Boyd’s Group Meeting, “Molecular Beam Studies of
Extreme Aerospace Environments: Gas-Surface Interactions,” March 17.

Member Ph.D. Dissertation Committee for one AES Department Student (Comprehensive
Exam).

Member of Ad Hoc Search Committee, leading to offers to two candidates for Assistant
Professor, AES Department (Spring Semester).

Served on Primary Unit Evaluation Committee for reappointment of teaching faculty member,
AES Department (Fall Semester).

Presented guest lecture to Hypersonics class (ASEN 5519), AES Department, December 1.

Coordinator for occasional Departmental Seminars (since 2000). [provided funding for most
speakers that [ hosted]



2019

2005-2019

2014-19

2018

2017-18

2017

2016

2015-16

2015

2014

2012
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Chair of Conference on Dynamics of Molecular Collisions XXVII, held July 7-12, 2019.
Member of ACS National Award Selection Committee.

Served on MSU Chemé&Biochem Theoretical Chemistry Faculty Search Committee.
Senior Editor, The Journal of Physical Chemistry A/B/C.

Faculty Mentor for assistant professor, Washington State University.

STEM Mentor for Park High School and MSU STEM Partnership.

Member of Program Committee for the 14" International Symposium on Materials in a Space
Environment, to be held in Biarritz, France, October 1-5, 2018.

Served on MSU Chemé&Biochem Inorganic Faculty Search Committee.

Organizer of 9" Ablation Workshop, August 30-31, MSU Campus.

Vice-Chair of Conference on Dynamics of Molecular Collisions XXV1I, held July 9-14, 2017.
Member of ACS National Award Selection Committee.

Delivered two-hour lecture to students in reaction dynamics class at the University of Perugia,
Italy, March 10, “Hyperthermal Atomic-Oxygen Reactions in Low Earth Orbit: from

Scattering Dynamics to Material Erosion.”

Editor of special issue of The Journal of Spacecraft and Rockets, “Space Environmental
Effects on Materials.”

Served on MSU Chem&Biochem Inorganic Faculty Search Committee.
Candidate for Chair of the American Physical Society Division of Chemical Physics.

Member of Program Committee for the /3" International Symposium on Materials in a Space
Environment, held in Pau, France, June 22-26, 2015.

Served on an ACS National Award Selection Committee.
Chair of Earle K. Plyler Prize for Molecular Spectroscopy & Dynamics Selection Committee.

Vice-Chair of Earle K. Plyler Prize for Molecular Spectroscopy & Dynamics
Selection Committee.

Member of Organizing Committee for the /1" International Conference on the Protection of
Materials in a Space Environment, held in Lijiang, Yunnan, China, May 5-9, 2014.

Member of Program Committee for the 12" International Symposium on Materials in a Space
Environment, held in Noordwijk, The Netherlands, September 24-28, 2012.



2011

2010

2009

2008

2007

2006

2005

38

Chair of Department of Chemistry and Biochemistry Promotion and Tenure Committee.

Member of Program Committee for the /0™ International Conference on the Protection of
Materials in a Space Environment, held in Okinawa, Japan, June 13-17, 2011.

Served on Department of Chemistry and Biochemistry Promotion and Tenure Committee.
Served on Department of Chemistry and Biochemistry Promotion and Tenure Committee.
Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Guest Editor for a special issue of ACS Applied Materials and Interfaces on “Materials in a
Space Environment.”

Guest in Winan Elementary School in Livingston, Montana, where I conducted scientific
demonstrations and led hands-on activities for a 5% grade class; November 2009.

Member of Organizing Committee for the 11" International Symposium on Materials in a
Space Environment, Aix-En-Provence, France, September 15-18, 2009.

Served on Department of Chemistry and Biochemistry Promotion and Tenure Committee.
Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.
Head Project Judge for FIRST Lego League Tournament in Bozeman, MT; January 2009.
Featured on the evening news on the local CBS affiliate station for experiments on the
Materials International Space Station - 6 (MISSE-6), which was launched on the Space Shuttle
on March 11, 2008. The air date of the broadcast was March 6.

Member of Organizing Committee for the 9" International Conference on the Protection of
Materials in a Space Environment, held in Toronto, Canada, May 20-23, 2008. Also,
contributed $4k to support the meeting.

Head Project Judge for FIRST Lego League Tournament in Bozeman, MT; January 2008.

Co-Organizer of symposium (“International Symposium on Free Radicals”) held at Big Sky,
Montana, August 12-17, 2007.

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.
Project Judge for FIRST Lego League Tournament in Bozeman, MT; March 2007.

Organizer of symposium (“Chemical Dynamics in Extreme Environments”) held at the ACS
National Meeting, San Francisco, September 10-14, 2006.

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Co-Organizer of symposium (/n Situ Studies of Gas-Solid Surface Reactions) held at the
Materials Research Society National Meeting in San Francisco, CA, Mar. 28 - Apr. 1, 2005.



2004

2003

2002

2000

1999

1998

1995-8

1997-8

1997
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Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Member of the Organizing Committee for the 7" International Conference on the Protection
of Materials and Structures from the Space Environment, Toronto, Canada, May 10-13, 2004.

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.
Member of curriculum reform committee, Dept. of Chemistry and Biochemistry, MSU.

Member of DoE On-Site Review Team for the Chemical Physics Research Program at
Brookhaven National Laboratory.

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Member of the Program Committee for the 6" International Conference on the Protection of
Materials and Structures from the Space Environment, Toronto, Canada, May 1-3, 2002.

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Member of Evaluation Committee for ASTM Standard Practice on materials testing in an
atomic oxygen environment (ASTM E2089).

Instructor for workshop on chemistry in Peaks and Potentials, a summer camp at Montana
State University for 6 through 8 grade children.

Member of Evaluation Committee for ASTM Standard Practice on materials testing in an
atomic oxygen environment (ASTM E2089).

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Obtained funding for and purchased new optical spectroscopy instrument for the physical
chemistry laboratory (Spring Semester).

Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

Occasional guest in elementary school classrooms, where [ conducted scientific
demonstrations and led children in performing hands-on science experiments.

Compiled and wrote new lab manual for the physical chemistry laboratory.
Received donation of Nd:YAG laser from the University of Ziirich, Switzerland.

Obtained funding for and set up new computers and interfaces for the physical chemistry
laboratory (Fall Semester).

Obtained funding for and purchased a new UV/VIS spectrophotometer for the physical
chemistry laboratory (Fall Semester).

Member of Center for Biofilm Engineering (MSU) Education Committee.
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Served on Department of Chemistry and Biochemistry Undergraduate Program Committee.

1996 Received donation of video contact angle apparatus from Advanced Surface Technologies,
Billerica, MA.

Developed new experiment on IR spectroscopy of HCI for the physical chemistry laboratory
(Spring Semester).

Developed new experiment on enzyme kinetics for the physical chemistry laboratory (Fall
Semester).

1995 Developed a new experiment on Matrix-Assisted Laser Desorption lonization (MALDI) mass
spectrometry for the physical chemistry laboratory (Fall Semester).

RESEARCH FUNDING AND TASK MANAGEMENT (current activity in blue font)
> T. Minton’s share is shown on the left, unless otherwise indicated.

NASA/JPL
Molecular Beam Studies of Antarctic Stratospheric Chemistry (Co-I)
$88k January 1991 — December 1992

Ballistic Missile Defense Organization
Atomic Oxygen Ground-Based Studies/Testing (Task Manager)
$150k November 1992 — November 1993

Ballistic Missile Defense Organization
Mechanistic Studies of Atomic Oxygen Interactions (Task Manager)

$110k March 1993 — March 1994

NASA/JPL

Semiconductor Etching by Hyperthermal Neutral Beams (Task Manager)
$15k May 1993 — May 1994

U. S. Air Force Phillips Laboratory
Synergistic Effects in the Reaction of Hyperthermal O-Atoms with a Surface (Task Manager)
$41k June 1993 — November 1993

NASA/JPL

Semiconductor Etching by Hyperthermal Neutral Beams (Co-1)
$25k September 1993 — September 1994

NASA

Molecular Beam Studies of Stratospheric Photochemistry (Co-I)
$200k March 1994 — March 1997

Ballistic Missile Defense Organization
Mechanistic Studies of Atomic Oxygen Interactions (Task Manager)
$250k April 1994 - April 1995
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NASA/JPL
Mars Global Surveyor Fast CO; Energy Accommodation Measurement (Task Manager)
$45k February 1995 — July 1995

NSF/MONTS
Novel Surface Modifications with Hyperthermal Neutral Beams (P])
$17k March 1995 — August 1996

Montana Space Grant Consortium
Development and Characterization of a Novel O-Atom Source for Materials Processing (PI)

$61k March 1996 — February 1997

Air Force Office of Scientific Research (DoD EPSCoR)
Interactions of Hyperthermal Oxygen Atoms with Polymer Surfaces (PI)
$343k June 1996 — May 1999

NASA Upper Atmosphere Research Program
Molecular Beam Studies of Stratospheric Photochemistry (Co-I)
$70k March 1997 — March 1998

NASA/lonwerks
Development and Characterization of a Novel O-Atom Source for Materials Processing (PI)
$75k May 1997 — November 1998

Boeing
Atomic Oxygen Testing on Boeing Concentrators and Materials (PI)
$5k November 1997 — December 1997

Air Force Office of Scientific Research (DoD EPSCoR)
Dynamics of Etching at the Gas-Surface Interface (PI)
$564k April 1999 — March 2002

Air Force Office of Scientific Research (DoD EPSCoR)
Reaction Dynamics Relevant to Spacecraft in Low Earth Orbit (P1)
$650k April 2001 — March 2004

Chemat Technology, Inc.
Atomic Oxygen Testing of Chemat Samples (PI)
$8k February 2001 — August 2001

Air Force Office of Scientific Research
ICPMSE Meeting Organization (P1)

$5k April 2002 — October 2002
Boeing

MISSE Samples Investigation (P1)

$3k April 2003 — October 2003

Air Force Office of Scientific Research, Multidisciplinary University Research Initiative (MURI)
Center for Materials Chemistry in the Space Environment (Co-I)
$5M for seven investigators May 2001 — April 2006 ($750k for T. Minton)




Air Force Office of Scientific Research (DoD EPSCoR)
Space Vehicle Interactions with the Low-Earth Orbital Environment (PI)
$400k July 2004 — June 2007

DARPA/AiIr Force Research Laboratory, Edwards, AFB
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (P1)
$100k November 2004 — October 2005

Department of Defense Appropriation/Missile Defense Agency
Laboratory Studies of Rocket Plume Chemistry (PI)
$900k October 2005 — September 2007

Soreq NRC, Israel
Atomic-Oxygen Exposure of Optical Materials (PI)
$7k November 2004 — December 2004

Spectral Sciences, Inc.
Crossed-Beams Studies of Rocket Fuel Components (PI)
$57.5k December 2004 — October 2006

Missile Defense Agency
STTR Phase I: Full-spectrum Integrated Reaction Evaluation and Synthesis (FIRES) (Co-I)
$100k September 2005 — March 2007 ($35k for T. Minton; $65k for Spectral Sciences, Inc.)

Soreq NRC, Israel
Atomic-Oxygen Exposure of Materials (PI)
$10k April 2006 — June 2006

DARPA/AiIr Force Research Laboratory, Edwards, AFB
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (PI)
$42k January 2007 — August 2007

DARPA/AiIr Force Research Laboratory, Edwards, AFB
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (PI)
$21k June 2007 — August 2007

Department of Defense Appropriation/Missile Defense Agency
Ground-Based Studies of Rocket Plume Chemistry (PI)
$2,170k September 2007 — October 2011

Air Force Office of Scientific Research/Alameda Applied Sciences Corp.
STTR Phase I: Protective Conformal Coatings for Spacecraft Polymers and Paints (PI)
$40k September 2007 — May 2008

Air Force Office of Scientific Research/ALD Nanosolutions
STTR Phase I: Protective Conformal Coatings for Spacecraft Polymers and Paints (Co-I)
$30k September 2007 — May 2008

NASA Astrobiology Institute
Astrobiology and Geocatalysis Research Center (Co-1)
$6M for 10 investigators November 2007 — October 2012 ($580k for T. Minton)
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Boeing
Quartz Crystal Microbalances for MISSE-7B (PI)
$20k June 2008 — December 2008

Air Force Office of Scientific Research/ALD Nanosolutions
STTR Phase II: Protective Conformal Coatings for Spacecraft Polymers and Paints (Co-1)
$170k January 2009 — June 2011

Metatech Corporation
Atomic Oxygen Exposure of Kapton H Polyimide and FEP Teflon (PI)
$30k June 2009 — Dec. 2009

National Science Foundation/Centers for Chemical Innovation
Center for Energetic Nonequilibrium Chemistry at Interfaces (Co-1)
$1.5M for 6 investigators October 2009 — September 2012 ($235k for T. Minton)

Metatech Corporation
Atomic Oxygen Exposure of Russian Teflon and Japanese Kapton (P1)
$30k July 2010 — Dec. 2010

Air Force Office of Scientific Research, Multidisciplinary University Research Initiative (MURI)
Fundamental Processes in High-Temperature Gas-Surface Interactions (Co-I)
$7.5M for 10 investigators October 1, 2010 — September 30, 2015 ($750k for T. Minton)

Lockheed Martin Aeronautics
Laser Ablation Beam Source (PI)
$76,095 August 2010 — December 2010

Air Force Research Lab (Edwards, AFB)
Analysis of MISSE-6 Samples (PI)
$10k June 2010 — June 2011

Kobe University, Japan
Fabrication of Pulsed Molecular Beam Valves (P1)
$24k October 2010 — November 2011

Air Force Research Lab (Kirtland, AFB)
Hyperthermal Atomic-Oxygen Interactions with Surfaces: Sensor Applications in LEO (PI)
$50k October 2010 — September 2012

Eltron Research Corporation
Testing and Evaluation of POSS Polymers in an Atomic Oxygen Environment (PI)
$8k February — March 2011

Metatech Corporation
Atomic Oxygen Exposure of Spacecraft Materials (PI)
$33k August 2011 — December 2011

Lockheed Martin Aeronautics Co.
Hyperthermal Chemistry for Power Generation (P1)
$346k March 6, 2012 — August 2, 2013 (fixed term contract; $240k for T. Minton)




Montana State University — Vice President for Research
Retention Award (PI)
$150k July 1, 2012 — June 30, 2016

National Science Foundation
lonic Liquid Surface Structure: Informing Applications through Dynamical Measurements (PI)

$423k September 1, 2013 — August 31, 2016
NASA/Ames

Decomposition Kinetics of Phenolic/Carbon Composite (PI)
$50k July 12, 2013 — March 31, 2014

Air Force Research Lab

Reactive Scattering Experiments on lonic Liquid Hypergols (P])
$25k July 30, 2013 — January 31, 2014

NASA/Ames

Decomposition Mechanisms of Phenolic and Carbon/Phenolic Composite (PI)
$75k August 1,2014 — July 31, 2016

NASA/JPL

Scattering from Concentrator Surfaces (P1)

$70k January 1, 2015 — March 31, 2015

NASA/Space Technology Research Grants Program — Early Stage Innovations
Uncovering the Chemical Processes during Atmospheric Entry of a Carbon/Phenolic Ablator:
Laboratory Studies by Mass Spectrometric and Molecular Beam Techniques (PI)

$545,066 January 16, 2015 — June 30, 2018
NASA/JPL

Scattering from Concentrators (PI)

$60k April 1, 2015 — September 30, 2015

European Space Research and Technology Centre (ESTEC)
Technical Assessment and Delivery of Pulsed Molecular Beam Valve (PI)

$46k September 1, 2015 — August 15, 2016
NASA/JPL

Concentrator Testing (P1)

$60k October 1, 2015 — September 30, 2016
NASA/JPL

Concentrator Testing II (P])

$68k September 1, 2016 — March 31, 2017
NASA/JPL

Concentration of Gases for Mass Spectrometric Detection (PI)
$59,719 May 25, 2017 — September 30, 2017

Centre National d’Etudes Spatiales (CNES), France
Validation and Calibration of AO Sensors (Resistack and ORMADD) (PI)
$43k June 10, 2017 — September 30, 2017



NASA/JPL
Concentrator Testing I1I (PI)
$122,278 November 13, 2017 — September 24, 2018

Skeyeon, Inc.
Atomic-Oxygen Testing of Materials (P1)
$33k May 2, 2018 — December 31, 2018

National Science Foundation
Transport and Reactivity at the lonic Liquid-Gas Interface (PI)
$466,320 September 1, 2016 — August 31, 2019

Dalian Maritime University, China
Atomic-Oxygen Testing of Materials (PI)
$30k August 1,2018 — December 31, 2019

Soreq NRC, Israel
Atomic-Oxygen Exposures of ELOP Materials (PI)
$10,667 April 1,2019 — December 31, 2019

Air Force/SBIR (Phase I) with Spectral Energies
High-Energy Atomic Oxygen Source for Low Earth Orbit Equivalent-Exposure Tests (PI)
$45k August 19, 2019 — December 31, 2019

Air Force Office of Scientific Research
Nonequilibrium Gas-Surface Interactions at High Temperature (Co-I)

$1.9M for 5 investigators March 15, 2017 — March 14, 2020 ($435k for T. Minton)
NASA/Ames

Ablation Reactions of Heat Shield Silicones (P1)

$318,264 April 2, 2018 — June 30, 2021

NASA/JPL

Molecular Beam Studies for Hypervelocity Gas Sampling (PI)

$280k October 1, 2018 — September 30, 2020

Air Force Office of Scientific Research / Defense University Research Instrumentation Program
Table-Top Shock Tunnel for Studying Thermochemical Nonequilibrium Processes in Hypersonic Flows
(PI)

$472,908 April 1,2019 — March 31, 2021

Sandia National Laboratories
Pyrolysis of Sandia Phenolic Ablators (P)
$60k October 1, 2019 — September 30, 2020

Israeli Ministry of Defense
Effects of Oxidizing Environments on Carbon-Based Materials - 1 (P])
$400k January 1, 2017 — July 31, 2020

NASA/SpaceTech—REDDI-2018
Air-Carbon Boundary Layer Chemistry for Hypersonic Ablation (P1)
$500k for three investigators ~ January 15, 2019 — September 30, 2023 ($250k for T. Minton)
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NASA/Heliophysics Technology and Instrument Development for Science

Laboratory Investigation of Satellite Gas-Surface Interactions for Accurate Construction of Atmospheric
Models (Co-PI)

$406,043 April 1,2019 — February 12, 2023 ($285,277 for T. Minton)

Air Force Research Lab
Construction of a Table-Top Shock Tunnel (P1)
$180k September 1, 2020 — September 30, 2022

Sandia National Laboratories
Pyrolysis of Sandia Phenolic Ablators (P1)
$40k February 1, 2021 — September 30, 2021

Sandia National Laboratories
Ablative Material Chemistry using the Table-Top Shock Tunnel (PI)
$50k February 1, 2021 — September 30, 2021

NASA/Ames Research Center
New Investigation of PICA Pyrolysis (P])
$208k January 1, 2020 — January 31, 2024

Spectral Energies/AFOSR SBIR, Phase I1
High-Energy Atomic Oxygen Source for Low Earth Orbit Equivalent-Exposure Tests (institutional PI)
$750k April 1,2021 — March 31, 2023 ($150k for T. Minton)

NASA/Space Technology Mission Directorate
Advanced Computational Center for Entry System Simulation (Co-PI)
$15,000k June 15,2021 — June 14, 2026 ($886.466 for T. Minton)

NASA/Science Mission Directorate, Astrophysics
Atomic Oxygen Resistant Coating for Polymethyl Methacrylate Lenses (institutional PI)
$376,452 February 1, 2022 — January 31, 2026 ($119.427 for T. Minton)

Sandia National Laboratories
Pyrolysis of Sandia Phenolic Ablators - II (PI)
$40k October 1, 2021 — September 30, 2022

Sandia National Laboratories
Ablative Material Chemistry using the Table-Top Shock Tunnel — II (P1)
$50k October 1, 2021 — September 30, 2022

Sandia National Laboratories
Molecular Beam Studies of Carbon Oxidation at High Temperatures (P])
$172k October 1, 2021 — September 30, 2023

NASA/Ames Research Center
Recombination Reactions on Heat Flux Sensors (PI)
$40k May 10, 2022 — May 9, 2024

Israeli Ministry of Defense
Effects of Oxidizing Environments on Carbon-Based Materials - 2 (P])
$200k February 17, 2022 — September 30, 2024
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Office of Naval Research — MURI
Development of Validated Hypersonic Plasma Kinetics Models Including Atomic Excitation (Co-PI)
$7.5M September 2, 2022 — September 1, 2027 ($1.5M for T. Minton)

NASA Innovative Advanced Concepts (NIAC) Phase 1
In-situ Neutral-Optics Velocity Analyzer for Thermospheric Exploration (Co-PI)
$174,132 April 1, 2022 — December 28, 2022 ($72k for T. Minton)

Air Force Research Laboratory — Space Vehicles Directorate
Multi-Domain Awareness, Decision, and Exploitation — Hypersonics (Co-PI)
$635k September 9, 2022 — September 30, 2027

Sandia National Laboratories
CU Boulder — Sandia TPS Grand Challenge (PI)
$405k October 1, 2022 — September 30, 2025

National Science Foundation — Division of Materials Research
Conference: Workshop on Materials for Space (PI)
$127,944 November 15, 2022 — October 31, 2023

Australian Research Council — University of Queensland
Advancing the Science of Giant Planet Atmospheric Entry (institutional PI)
$13,189 January 18, 2023 — December 31, 2024

Air Force Office of Scientific Research — High-Speed Aerodynamics Program
Experimental/Computational Study of Gas-phase and Gas-surface Interactions for High-Speed Rarefied
Flow (institutional PI)

$840,000 April 1, 2023 — March 31, 2026 ($466,247 for T. Minton)
MMA Design LLC

Atomic-Oxygen Testing (PI)

$5,000 April 1, 2023 — May 31, 2023

Spectral Sciences, Inc./STTR with Office of Naval Research (Phase 1)
Development of Finite-Rate Ablation Toolset for Hypersonic Vehicles (institutional PI)
$42k July 17, 2023 — January 16, 2024

Air Force Research Laboratory — Materials and Manufacturing Directorate
Design Study for Atomic-Oxygen Test Facility (P1)

$225k September 1, 2023 — May 31, 2024
Nexolve Holding Co.

Atomic-Oxygen Testing (P1)

$9,990 September 1, 2023 — December 31, 2023

Starfish Space, Inc
Atomic-Oxygen Testing (PI)
$12,000 December 1, 2023 — June 15, 2024

Skeyeon, Inc.
Atomic-Oxygen Testing of Materials and Sensors for Ouija Program (PI)
$51k February 1, 2024 — June 30, 2025



48

DARPA/DSO
Atomic Oxygen Interactions with Materials for Low Earth Orbit Satellites (P1)
$1,256k December 23, 2024 — December 22, 2026

DARPA/University of Kentucky
Gas-Surface Scattering Dynamics in Very Low Earth Orbit (institutional PI)
$100k September 1, 2024 — August 31, 2026

Nanyang Technological University, Singapore
Atomic-Oxygen Testing, Including Scattering Dynamics (PI)
$200k February 1, 2025 — December 31, 2025

Approved by Sponsor — in process

AFRL/RX
HyLEOS—Hypersonics and Low Earth Orbit Simulator: A novel approach to combined environments

materials characterization (PI)
$1,074k May 1, 2025 — February 29, 2028

Spectral Sciences, Inc./ONR Phase 2 STTR
Feature-aware Ablation and Reaction SImulator for Thermal Extremes (Institutional PI)
$300k March 1, 2025 — February 28, 2027

ATA Engineering
Molecular Beam Scattering from Silicon-Carbon Material Surfaces (PI)
$325k March 1, 2025 — December 31, 2026

Spectral Sciences, Inc./DARPA
Design and Testing of Inlets for Sustained VLEO Operation (P1)
$99,983 June 1, 2025 — May 31, 2026

PERSONNEL in MINTON GROUP (includes significant visits)
Editorial Assistant/Lab Manager

Nicole Wolf (May 2005-May 2021)
Robin McClurg-George (June 2022-present)

Visiting Scientists

Masahito Tagawa (Osaka University and Kobe University, Japan, 1994-5, 2001)

Weiqing Zhang (Dalian Institute of Chemical Physics, Dalian, China, Fall 2009)

Gilbert Nathanson (University of Wisconsin, Madison, July-October, 2010)

Steven Chambreau (Air Force Research Laboratory, Edwards, AFB, August-September, 2013)
Irina Gouzman (Soreq NRC, Israel, July 2021-June 2022)

Aki Furuya (JAXA, Japan, March 2023-April 2024)

Research Staff

Donna J. Garton (January 1999-August 2000)
Nicole Wolf (October 2004-April 2005)
Jianming Zhang (July 2004-October 2011)

Jane Klassen (September 2009-September 2011)



Alexandra Jones (May 2017-March 2018)

Cal Treadway (January 2019-June 2020)

Chenbiao Xu (University of Colorado, September 2020-present)
Cornelia Heid (University of Colorado, November 2022-May 2024)

Technicians
Alexander Ide (Montana State University, 1995-6)
Angela Frandsen (Montana State University, 1997-8)

Post-docs

Mark A. Hanning-Lee (JPL, National Research Council Post-Doctoral Fellow, 1992)
Hiroshi Kinoshita (Montana State University, July 2000-January 2002)

Brian Keller (Montana State University, September 2002-November 2003)
Hari P. Upadhyaya (Montana State University, November 2004-November 2006)
Evgueni Kadossov (Montana State University, January 2005-August 2005)
Edwin Lindholm (Montana State University, September 2007-August 2008)
Bohan Wu (Montana State University, November 2007-May 2010)

Li Che (Montana State University, September 2008-December 2010)

Sridhar Lahankar (Montana State University, November 2007-September 2011)
Christopher Fleming (Montana State University, November 2010-August 2011)
William Alexander (Montana State University, June 2010-July 2012)

Sridhar Lahankar (Montana State University, November 2012-March 2014)
Min Qian (Montana State University, August 2014-July 2016)

Savio Poovathingal (Montana State University, August 2016-August 2018)
Vanessa J. Murray (Montana State University, July 2018-September 2019)
Adriana Caracciolo (Montana State University, June 2019-August 2020)

Sara Marquez (Montana State University, July 2019-June 2020)

Chenbiao Xu (Montana State Univ., Nov. 2016-Aug. 2020)

Yanice Benitez (University of Colorado, December 2020-August 2022)
Adriana Caracciolo (University of Colorado, September 2021-August 2022)
Megan Aardema (University of Colorado, August 2023-present)

Brian Riggs (University of Colorado, 2025-present)

Visiting Post-docs

Bernd-Michael Haas (Caltech, Deutsche Forschungsgemeinschaft Fellow, visitor, 1994)
Thomas Schindler (Caltech, Deutsche Forschungsgemeinschaft Fellow, visitor, 1996)
Simon Purcell (Heriot-Watt University, UK, visitor, 2015, 2016)

Graduate Students

Christine M. Nelson (shared with Caltech, NASA Fellow, 1990-1993, Ph.D. 1993)

Teresa A. Moore (shared with Caltech, NASA Fellow, 1991-1997, Ph.D. 1997)

Terry Thompson (Montana State University, Center for Biofilm Eng. grad. student, 1995-7, M.S. 1997)
James Seale (Montana State University, 1996-8, M.S. 1998)

Donna Garton (Montana State University, NASA Fellow, 1996-8, M.S. 1998, Ph.D. 2004)
Jianming Zhang (Montana State University, 1997-2001, Ph.D. 2001)

Chiang-Lin Fong (Montana State University, 1999-2000, M.S. 2000)

Yu Du (Montana State University, 2000-2001)

Deanna Buczala (Montana State University, 2001-2004, M.S. 2004)

Amy Brunsvold (Montana State University, 2002-2007, Ph.D. 2007)

Amelia Valasek (Montana State University, 2005)

Ken Mousseau (Montana State University, 20006)

Ramon Tusell (Montana State University, 2006)
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Linda Barr (Montana State University, 2006-2007)

Matthew Hettick (Montana State University, 2010-2013)

Brooks Marshall (Montana State University, 2010-2016)

Vanessa Murray (Montana State University, 2012-2018, NDSEG Fellow, 2013-2016, Ph.D. 2018)
Brody Bessire (Montana State University, 2012-2018, Ph.D. 2018)
Philip Woodburn (Montana State University, 2012-2014)

Heilong Wang (Dalian Maritime University, 2012-2016, Ph.D. 2019)
Eric Smoll (Montana State University, 2013-2019, Ph.D. 2019)
David Chen (Montana State University, 2016-2021, Ph.D. 2021)
Isaac Armstrong (University of Colorado, 2020)

John Wright (University of Colorado, 2020)

Brian Riggs (University of Colorado, 2021-2024, Ph.D. 2024)

Erin Acuia (University of Colorado, 2021- 2022)

Celeste Guiles (University of Colorado, 2021-present)

Samer Hammoodi (University of Colorado, 2023-present)

Chandan Tamada (University of Colorado, 2024-present)

Henri Doucet (University of Colorado, 2024-present)

James Montoya (University of Colorado, 2024-present)

Svdney Alcaraz (University of Colorado, 2024-present)

Visiting Graduate Students

MacKenzie E. King (University of Wisconsin, visitor, 1993-1994)

Kathleen M. Fiehrer (University of Wisconsin, visitor, 1994)

Agnes Tempez (University of Houston, visitor, 1998)

Laurence Yeung (Caltech, visitor, 2007)

Justin Wiens (University of Wisconsin, visitor, 2010-2011)

Lidia Mezzina (University of Catania, Italy, March 2023-August 2023)

Pedro Jorge (von Karman Institute and Free University of Brussels, Belgium, May 2023-May 2024)
Matthew Uren (University of Queensland, Australia, January 2024-April 2024)

Undergraduate Students

Octaviano Espinosa (Montana State University, 1999)
Alexis Foreman (Montana State University, 1999-2000)
Matthew Dorrington (Montana State University, 2001-2002)
Jalice Manso (Montana State University, 2001-2002)
Heather Green (Montana State University, 2002-2003)
Russell Cooper (Montana State University, 2004-2006)
David Stockdale (Montana State University, 2006)
Casey Knight (Montana State University, 2007)

Linhan Shen (Montana State University, 2007-2011)
Ann Staudinger (Montana State University, 2009-2010)
Sara Marquez (Montana State University, 2010-2011)
Wei Wei (Montana State University, 2015)

Fei San Lee (Montana State University, 2015)

Matthew Hall (Montana State University, 2015-2016)
Kendra Fischer (Montana State University, 2017-2018)
Cameron King (University of Colorado, 2022-2023)
Gavin Morales (University of Colorado, 2023-2024)
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