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Research Interests 
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Honors 
1976-80  Aurora (Illinois) Foundation Undergraduate Scholarship 
1979   University of Illinois 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 30th International 

Symposium on Rarefied Gas Dynamics to present the 12th Lloyd Thomas 
Keynote Lecture  

2017 Visiting Foreign Scholar, Dipartimento di Chimica, Biologia e 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 
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) Undergraduate physical chemistry – quantum mechanics (CHMY 371) 
2010 (Fall) Undergraduate physical chemistry – quantum mechanics (CHMY 371) 
2009 (Fall) Undergraduate physical chemistry – quantum mechanics (CHMY 371) 
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2009 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
2008 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
2007 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2007 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
2006 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2006 (Spring) Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
    Graduate kinetics and reaction dynamics (CHEM 559) 
2005 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2005 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
   Undergraduate physical chemistry laboratory (CHEM 326) 
2004 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 

Individual problems – quantum mechanics (CHEM 470) 
2004 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 

Undergraduate seminar (CHEM 201) 
Individual problems – quantum mechanics (CHEM 470) 

2003 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
Individual problems –literature review and presentation (CHEM 570) 

2003 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
Undergraduate physical chemistry laboratory (CHEM 326) 

2002 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2002 (Spring)  Graduate kinetics and reaction dynamics (CHEM 559) 

Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
2001 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2001 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 

Undergraduate physical chemistry laboratory (CHEM 326) 
2000 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
2000 (Spring)  Graduate kinetics and reaction dynamics (CHEM 559) 

Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 
1999 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 
1999 (Spring)  Undergraduate physical chemistry – thermodynamics and kinetics (CHEM 324) 

Undergraduate physical chemistry laboratory (CHEM 325) 
1998 (Fall)  Undergraduate physical chemistry – quantum mechanics (CHEM 323) 

Undergraduate physical chemistry laboratory (CHEM 325) 
1998 (Spring)  Undergraduate physical chemistry laboratories (CHEM 325 and 326) 

Graduate kinetics and reaction dynamics (CHEM 558) 
Undergraduate seminar (CHEM 400 and 200) 

1997 (Fall)  Undergraduate physical chemistry laboratories (CHEM 302 and 325) 
1997 (Spring)  Undergraduate physical chemistry laboratories (CHEM 325 and 326) 

Undergraduate seminar (CHEM 400 and 200) 
1996 (Fall)  Physical chemistry laboratories (CHEM 302 and 325) 

Undergraduate seminar (CHEM 400 and 280) 
1996 (Spring)  Physical chemistry laboratory (CHEM 325) 
1995 (Fall)  Physical chemistry laboratory (CHEM 302) 
1990 - present  Supervisor of research activities of postdoctoral associates and graduate students 
1980 - 83  Teaching assistant (various assignments), general chemistry, UC Berkeley 
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BOOK CHAPTERS (refereed) 
 
1. “Dynamics of Atomic-Oxygen-Induced Polymer Degradation in Low Earth Orbit,” T. K. Minton and D. J. 
Garton, in Chemical Dynamics in Extreme Environments: Advanced Series in Physical Chemistry: Vol. 11, 
R. A. Dressler, ed. (World Scientific, Singapore, 2001) pp. 420-489. 
 
2. Tesa-Serrate, M. A.; Smoll, Jr., E. J.; Minton, T. K.; McKendrick, K. G.  Atomic and Molecular Collisions 
at Liquid Surfaces.  Annu. Rev. Phys. Chem. 2016, 67, 515-540. 
 
 
PATENTS 
 
1. “Semiconductor Etching by Hyperthermal Neutral Beams,” T. K. Minton and K. P. Giapis, U.S. Patent No. 
5,883,005 (March 16, 1999). 
 
2. “Atomic-Oxygen-Resistant, Low-Drag Coatings and Materials,” T. K. Minton and T. E. Schwartzentruber, 
U.S. Patent No. 10,583,632 B2 (March 10, 2020). 
 
 
EDITORIALS 
 
1. Minton, T. K.; Roussel, J.-F.  Materials in a Space Environment.  ACS Appl. Mat. Interfaces 2010, 2, 2687-
2688. 
 
2. Minton, T. K.  Space Environmental Effects on Materials.  J. Spacecr. Rockets 2016, 53, 1001. 
 
3. Minton, T. K.; Mullin, A. S.  Suitability of Technology-Driven Research for the Journal of Physical 
Chemistry C.  J. Phys. Chem. C 2017, 121, 27254-27255. 
 
 
HIGHLIGHTS IN THE PRESS 
 
1. “Etching of Polymer Optical Waveguides with Atomic Beams,” T. K. Minton and J. W. Perry, Federal 
Lab Laser Tech Briefs 1994, 2, 58. 
 
2. “Etching Semiconductors with Beams of Reactive Atoms,” T. K. Minton, K. P. Giapis, and T. A. Moore, 
NASA Tech Briefs, March 1995, p. 60. 
 
3. “High Energy Surprises,” J. Kemsley, C&E News, July 9, 2012, 90, p. 30. 
 
4. “OH electron, where art thou?”  M. H. Alexander, Nature Chemistry (News and Views) 2013, 5, 253-255. 
 
5. “Baptism by Fire,” R. Carroll, NASA Technology Innovation, 2018, V.18.1, 
https://viewer.aemmobile.adobe.com/index.html#project/20151817-e5ce-4721-aff0-
65bc38c9679b/view/ti.18.1/article/18.1.Baptism.by.Fire. 
 
 
REFEREED JOURNAL ARTICLES 
 
1. Keenan, M. R.; Campbell, E. J.; Balle, T. J.; Buxton, L. W.; Minton, T. K.; Soper, P. D.; Flygare, W. H.  
Rotational Spectra and Molecular Structures of ArHBr and KrHBr.  J. Chem. Phys. 1980, 72, 3070-3080. 

https://viewer.aemmobile.adobe.com/index.html#project/20151817-e5ce-4721-aff0-65bc38c9679b/view/ti.18.1/article/18.1.Baptism.by.Fire
https://viewer.aemmobile.adobe.com/index.html#project/20151817-e5ce-4721-aff0-65bc38c9679b/view/ti.18.1/article/18.1.Baptism.by.Fire
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2. Legon, A. C.; Soper, P. D.; Keenan, M. R.; Minton, T. K.; Balle, T. J.; Flygare, W. H.  The Rotational Spectra 
of Weakly Bound Dimers of Carbon Monoxide and the Hydrogen Halides HX (X = F, Cl, Br).  J. Chem. Phys. 
1980, 73, 583-584. 
 
3. Keenan, M. R.; Minton, T. K.; Legon, A. C.; Balle, T. J.; Flygare, W. H.  Microwave Spectrum and Molecular 
Structure of the Carbon Monoxide-Hydrogen Bromide Molecular Complex.  Proc. Natl. Acad. Sci. 1980, 77, 
5583-5587. 
 
4. Minton, T. K.; Felder, P.; Brudzynski, R. J.; Lee, Y. T.  Photodissociation of 1,2-Chloroiodoethane at 266 
and 248 nm; the Enthalpy of Formation of CH2ClCH2I.  J. Chem. Phys. 1984, 81, 1759-1769. 
 
5. Minton, T. K.; Nathanson, G. M.; Lee, Y. T.  Photodissociation of CF2BrCH2I at 248, 266, and 308 nm.  J. 
Chem. Phys. 1987, 86, 1991-2006. 
 
6. Minton, T. K.; Nathanson, G. M.; Lee, Y. T.  Photodissociation of CH2ClCH2I at 308 nm.  Laser Chem. 
1987, 7, 297-304. 
 
7. Minton, T. K.; Kim, H. L.; McDonald, J. D.  Rovibrational State Mixing in the C–H Stretch Fundamental 
Region of Norbornadiene.  J. Chem. Phys. 1988, 88, 1539-1550. 
 
8. Minton, T. K.; McDonald, J. D.  Infrared Laser Induced Fluorescence Studies of State Mixing in Ground 
Electronic State Molecules.  Ber. Bunsenges. Phys. Chem. 1988, 92, 350-361. 
 
9. Kim, H. L.; Minton, T. K.; Ruoff, R. S.; Kulp, T. J.; McDonald, J. D.  Rovibrational State Mixing in the 
Aldehyde C–H Stretch Fundamental Region of Acetaldehyde.  J. Chem. Phys. 1988, 89, 3955-3961. 
 
10. Minton, T. K.; Kim, H. L.; Reid, S. A.; McDonald, J. D.  High Resolution Infrared Laser Induced 
Fluorescence Study of State Mixing in Methyl Formate.  J. Chem. Phys. 1988, 89, 6550-6552. 
 
11. Minton, T. K.; Reid, S. A.; Kim, H. L.; McDonald, J. D.  A Scanning, Single Mode, LiNbO3, Optical 
Parametric Oscillator.  Opt. Commun. 1989, 69, 289-293. 
 
12. Nathanson, G. M.; Minton, T. K.; Shane, S. F.; Lee, Y. T.  Ultraviolet Photodissociation and 
Thermochemistry of CH2BrCH2I, CF2BrCF2I, and CF2ICF2I.  J. Chem. Phys. 1989, 90, 6157-6170. 
 
13. Minton, T. K.; Felder, P.; Scales, R. C.; Huber, J. R.  Photodissociation of C2F4 at 193.3 nm; the Production 
of Triplet CF2(3B1).  Chem. Phys. Lett. 1989, 164, 113-119. 
 
14. Haas, B.-M.; Minton, T. K.; Felder, P.; Huber, J. R.  Photodissociation of Acrolein and Propynal at 193 nm 
in a Molecular Beam. Primary and Secondary Reactions.  J. Phys. Chem. 1991, 95, 5149-5159. 
 
15. Minton, T. K.; Nelson, C. M.; Moore, T. A.; Okumura, M.  Direct Observation of ClO from Chlorine Nitrate 
Photolysis.  Science 1992, 258, 1342-1345. 
 
16. King, M. E.; Nathanson, G. M.; Hanning-Lee, M. A.; Minton, T. K.  Probing the Microscopic Corrugation 
of Liquid Surfaces with Gas-Liquid Collisions.  Phys. Rev. Lett. 1993, 70, 1026-1029. 
 
17. Nelson, C. M.; Moore, T. A.; Okumura, M.; Minton, T. K.  Primary and Secondary Dissociation Pathways 
in the Ultraviolet Photolysis of Cl2O.  J. Chem. Phys. 1994, 100, 8055-8064. 
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18. Walter, Th.; Bitto, H.; Minton, T. K.; Huber, J. R.  UV-IR Double Resonance Spectroscopy of Jet-Cooled 
Propynal Detected by the Fluorescence Dip Method.  Chem. Phys. Lett. 1994, 231, 64-69. 
 
19. Giapis, K. P.; Moore, T. A.; Minton, T. K.  Hyperthermal Neutral Beam Etching.  J. Vac. Sci. Technol. A 
1995, 13, 959-965. 
 
20. Moore, T. A.; Okumura, M.; Tagawa, M.; Minton, T. K.  Dissociation Dynamics of ClONO2 and Relative 
Cl and ClO Product Yields following Photoexcitation at 308 nm.  Faraday Discuss. 1995, 100, 295-307. 
 
21. Nelson, C. M.; Moore, T. A.; Okumura, M.; Minton, T. K.  Photodissociation of ClONO2 at 193 and 248 
nm.  Chem. Phys. 1996, 207, 287-308. 
 
22. Hwang, G. S.; Anderson, C. M.; Gordon, M. J.; Moore, T. A.; Minton, T. K.; Giapis, K. P.  Gas-Surface 
Dynamics and Profile Evolution During Etching of Silicon.  Phys. Rev. Lett. 1996, 77, 3049-3052. 
 
23. Moore, T. A.; Okumura, M.; Minton, T. K.  Photodissociation of Cl2O at 248 and 308 nm.  J. Chem. Phys. 
1997, 107, 3337-3338. 
 
24. Minton, T. K.; Giapis, K. P.; Moore, T. A.  Inelastic Scattering Dynamics of Hyperthermal Fluorine Atoms 
on a Fluorinated Silicon Surface.  J. Phys. Chem. A 1997, 101, 6549-6555. 
 
25. King, M. E.; Fiehrer, K. M.; Nathanson, G. M.; Minton, T. K.  The Effects of Thermal Roughening on the 
Angular Distributions of Trapping and Scattering in Gas-Liquid Collisions.  J. Phys. Chem. A 1997, 101, 6556-
6561. 
 
26. Garton, D. J.; Minton, T. K.; Alagia, M.; Balucani, N.; Casavecchia, P.; Volpi, G. G.  Reactive Scattering 
of Ground-State and Electronically-Excited Oxygen Atoms on a Liquid Hydrocarbon Surface.  Faraday 
Discuss. 1997, 108, 387-399. 
 
27. Tagawa, M.; Ema, T.; Kinoshita, H.; Umeno, M.; Ohmae, N.; Minton, T. K.  Formation of Thin Oxide 
Films on Room-Temperature Silicon (100) by Exposure to a Neutral Beam of Hyperthermal Atomic and 
Molecular Oxygen.  Jpn. J. Appl. Phys. 1998, 37, L1455-L1457. 
 
28. Moore, T. A.; Okumura, M.; Seale, J. W.; Minton, T. K.  UV Photolysis of ClOOCl.  J. Phys. Chem. A 
1999, 103, 1691-1695. 
 
29. Garton, D. J.; Minton, T. K.; Alagia, M.; Balucani, N.; Casavecchia, P.; Volpi, G. G.  Comparative 
Dynamics of Cl(2P) and O(3P) Interactions with a Hydrocarbon Surface.  J. Chem. Phys. 2000, 112, 5975-5984. 
 
30. Minton, T. K.; Zhang, J.; Garton, D. J.; Seale, J. W.  Collision-Assisted Erosion of Hydrocarbon Polymers 
in Atomic-Oxygen Environments.  High Perform. Polym. 2000, 12, 27-42. 
 
31. Alimpiev, S.; Nikiforov, S.; Karavanskii, V.; Minton,T. K.; Sunner, J.  On the Mechanism of Laser-Induced 
Desorption/Ionization of Organic Compounds from Etched Silicon and Carbon Surfaces.  J. Chem. Phys. 2001, 
115, 1891-1901. 
 
32. Zhang, J.; Minton, T. K.  Production of Volatile CO and CO2 from Oxidized Polyethylene and Graphite 
Surfaces by Hyperthermal Atom-Surface Collisions.  High Perform. Polym. 2001, 13, S467-S481. 
 
33. Zhang, J.; Garton, D. J.; Minton, T. K.  Reactive and Inelastic Scattering Dynamics of Hyperthermal 
Oxygen Atoms on a Saturated Hydrocarbon Surface.  J. Chem. Phys. 2002, 117, 6239-6251. 
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34. Nicholson, K. T.; Minton, T. K.; Sibener, S. J.  Temperature-Dependent Morphological Evolution of HOPG 
Graphite upon Exposure to Hyperthermal O(3P) Atoms.  Progress in Organic Coatings 2003, 47, 443-447. 
 
35. Garton, D. J.; Minton, T. K.; Maiti, B.; Troya, D.; Schatz, G. C.  A Crossed Molecular Beams Study of the 
O(3P) + H2 Reaction: Comparison of Excitation Function with Accurate Quantum Reactive Scattering 
Calculations.  J. Chem. Phys. 2003, 118, 1585-1588. 
 
36. Garton, D. J.; Minton, T. K.; Troya, D.; Pascual, R.; Schatz, G. C.  Hyperthermal Reactions of O(3P) with 
Alkanes: Observation of Novel Reaction Pathways in Crossed-Beams and Theoretical Studies.  J. Phys. Chem. 
A 2003, 107, 4583-4587. 
 
37. Troya, D.; Pascual, R. Z.; Garton, D. J.; Minton, T. K.; Schatz, G. C.  Theoretical Studies of the O(3P) + 
Ethane Reaction.  J. Phys. Chem. A 2003, 107, 7161-7169. 
 
38. Troya, D.; Schatz, G. C.; Garton, D. J.; Brunsvold, A. L.; Minton, T. K.  Crossed-Beams and Theoretical 
Studies of the O(3P) + CH4 → H + OCH3 Reaction Excitation Function.  J. Chem. Phys. 2004, 120, 731-739. 
 
39. Braunstein, M.; Brunsvold, A. L.; Garton, D. J.; Minton, T. K.  Measurements and Simulations of High 
Energy O(3P) + Ar(1S) Angular Scattering: Single- and Multi-Collision Regimes.  J. Chem. Phys. 2004, 120, 
2238-2246. 
 
40. Minton, T. K.; Tagawa, M.; Nathanson, G. M.  Energy Accommodation in Hyperthermal Gas-Surface 
Collisions: Relevance to Aerobraking in Planetary Atmospheres.  J. Spacecraft and Rockets 2004, 41, 389-396. 
 
41. Brunsvold, A. L.; Minton, T. K.; Gouzman, I.; Grossman, E.; Gonzalez, R. I.  An Investigation of the 
Resistance of POSS Polyimide to Atomic Oxygen Attack.  High Perform. Polym. 2004, 16, 303-318. 
 
42. Nicholson, K. T.; Minton, T. K.; Sibener, S. J.  Nucleation and Growth of Nanoscale to Microscale 
Cylindrical Pits in Highly-Ordered Pyrolytic Graphite upon Hyperthermal Atomic Oxygen Exposure.  High 
Perform. Polym. 2004, 16, 197-206. 
 
43. Brunsvold, A. L.; Garton, D. J.; Minton, T. K.; Troya, D.; Schatz, G. C.  Crossed-Beams and Theoretical 
Studies of the Dynamics of Hyperthermal Collisions between Ar and Ethane.  J. Chem. Phys. 2004, 121, 11702-
11714. 
 
44. Kisa, M.; Minton, T. K.; Yang, J. C.  Structural Comparisons of SiOx and Si/SiOx Formed by the Exposure 
of Silicon to Molecular Oxygen and to Hyperthermal Atomic Oxygen.  J. Appl. Phys. 2005, 97, 023520. 
 
45. Nicholson, K. T.; Minton, T. K.; Sibener, S. J.  Spatially Anisotropic Etching of Graphite by Hyperthermal 
Atomic Oxygen.  J. Phys. Chem. B 2005, 109, 8476-8480. 
 
46. Cline, J. A.; Minton, T. K.; Braunstein, M.  Direct Simulation Monte Carlo Investigation of Hyperthermal 
Oxygen Beam Exposures.  J. Spacecraft and Rockets 2005, 42, 810-816. 
 
47. Garton, D. J.; Brunsvold, A. L.; Minton, T, K.; Troya, D.; Maiti, B.; Schatz, G. C.  Experimental and 
Theoretical Investigations of the Inelastic and Reactive Scattering Dynamics of O(3P) + D2.  J. Phys. Chem. A 
2006, 110, 1327-1341. 
 
48. Buczala, D. M.; Brunsvold, A. L.; Minton, T. K.  Erosion of Kapton H by Hyperthermal Atomic Oxygen.  
J. Spacecraft and Rockets 2006, 43, 421-425. 
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49. Kisa, M.; Li, L.; Yang, J. C.; Minton, T. K.; Stratton, W.; Voyles, P.; Chen, X.; van Benthem, K.; 
Pennycook, S. J.  Homogeneous Silica Formed by the Oxidation of Si(100) in Hyperthermal Atomic Oxygen.  
J. Spacecraft and Rockets 2006, 43, 431-435. 
 
50. Wright, M. E.; Petteys, B. J.; Guenthner, A. J.; Fallis, S.; Yandek, G. R.; Tomczak, S. J.; Minton, T. K.; 
Brunsvold, A. L.  Chemical Modification of Fluorinated Polyimides: New Thermally Curing Hybrid Polymers 
with POSS.  Macromolecules 2006, 39, 4710-4718. 
 
51. Zhang, J.; Upadhyaya, H. P.; Brunsvold, A. L.; Minton, T. K.  Hyperthermal Reactions of O and O2 with a 
Hydrocarbon Surface: Direct C–C Bond Breakage by O and H-Atom Abstraction by O2.  J. Phys. Chem. B 
2006, 110, 12500-12511. 
 
52. Li, L.; Yang, J. C.; Minton, T. K.  Morphological Changes at a Silver Surface Resulting from Exposure to 
Hyperthermal Atomic Oxygen.  J. Phys. Chem. C 2007, 111, 6763-6771.  [featured on journal cover] 
 
53. Brunsvold, A. L.; Zhang, J.; Upadhyaya, H. P.; Minton, T. K.; Camden, J. P.; Paci, J. T.; Schatz, G. C.  
Crossed-Beams and Theoretical Studies of the O(3P) + H2O → HO2 + H Reaction Excitation Function.  J. Phys. 
Chem. A 2007, 111, 10907-10913. 
 
54. Brunsvold, A. L.; Upadhyaya, H. P.; Zhang, J.; Cooper, R.: Minton, T. K.; Braunstein, M.; Duff, J. W.  
Dynamics of Hyperthermal Collisions of O(3P) and CO.  J. Phys. Chem. A 2008, 112, 2192-2205. 
 
55. Cooper, R.; Upadhyaya, H. P.; Minton, T. K.; Du, X.; George, S. M.; Berman, M. R.  Protection of Polymer 
from Atomic-Oxygen Attack by Thin Coatings of Al2O3 Prepared by Atomic Layer Deposition.  Thin Solid 
Films 2008, 516, 4036-4039. 
 
56. Gibson, K. D.; Sibener, S. J.; Upadhyaya, H. P.; Brunsvold, A. L.; Zhang, J.; Minton, T. K.; Troya, D.  
Hyperthermal Ar Atom Scattering from a C(0001) Surface.  J. Chem. Phys. 2008, 128, 224708. 
 
57. Zhang, J.; Camden, J. P.; Brunsvold, A. L.; Upadhyaya, H. P.; Minton, T. K.; Schatz, G. C.  Unusual 
Mechanisms Can Dominate Reactions at Hyperthermal Energies: An Example from O(3P) + HCl → ClO + H.  
J. Am. Chem. Soc. 2008, 130, 8896-8897. 
 
58. Brunsvold, A. L.; Upadhyaya, H. P.; Zhang, J.; Minton, T. K.  Beam-Surface Scattering Studies of the 
Individual and Combined Effects of VUV Radiation and Hyperthermal O, O2, or Ar on FEP Teflon Surfaces. 
ACS Appl. Mat. Interfaces 2009, 1, 187-196. 
 
59. Zhang, J.; Lindholm, N. F.; Brunsvold, A. L.; Upadhyaya, H. P.; Minton, T. K.; Tagawa, M.  Erosion of 
FEP Teflon and PMMA by VUV Radiation and Hyperthermal O or Ar Atoms.  ACS Appl. Mat. Interfaces 
2009, 1, 653-660. 
 
60. Paci, J. T.; Upadhyaya, H. P.; Zhang, J.; Schatz, G. C.; Minton, T. K.  Theoretical and Experimental Studies 
of the Reactions between Hyperthermal O(3P) and Graphite: Graphene-Based Direct-Dynamics and Beam-
Surface Scattering Approaches.  J. Phys. Chem. A 2009, 113, 4677-4685. 
 
61. Garton, D. J.; Minton, T. K.; Hu, W.; Schatz, G. C.  Experimental and Theoretical Investigations of the 
Inelastic and Reactive Scattering Dynamics of O(3P) Collisions with Ethane.  J. Phys. Chem. A 2009, 113, 
4722-4738. 
 
62. Yeung, L. Y.; Okumura, M.; Paci, J. T.; Schatz, G. C.; Zhang, J.; Minton, T. K.  Hyperthermal O-Atom 
Exchange Reaction O2 + CO2 through a CO4 Intermediate.  J. Am. Chem. Soc. 2009, 131, 13940-13942. 
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63. Shpilman, Z.; Gouzman, I.; Grossman, E.; Shen, L.; Minton, T. K.; Hoffman, A.  Resistance of Diamond 
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45. “Molecular Beam Studies of Carbon and Silicon Carbide Ablation by Atomic Oxygen and Nitrogen,” 
HiSST: 2nd 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),” 15th 
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,” 12th 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.   
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TEACHING/SERVICE HIGHLIGHTS 
 
Ongoing Referee for NSF, DoE, Air Force Office of Scientific Research, Petroleum Research Fund, 

Caltech President’s Fund, Army Research Office, Defense Threat Reduction Agency, J. Chem. 
Phys., J. Phys. Chem., Phys. Chem. Chem. Phys., J. Am. Chem. Soc., ACS Appl. Mat. 
Interfaces, AIAA Journal, J. Spacecraft and Rockets, High Perform. Polym., Appl. Phys. Lett., 
Chem. Phys. Lett., Thin Solid Films, Rev. Sci. Instrum., Polymer, Surface and Coatings 
Technology, Appl. Surf. Sci., Acta Astronautica, Polym. Degrad. Stability, promotion cases at 
other universities and government labs, theses at other universities, ICPMSE proceedings. 

 
2010-present Associate Editor, The Journal of Spacecraft and Rockets. 
 
2022-2023 Chair, Workshop on Materials in Space 
 
2022  Assoc. Editor who handled special issue of J. Spacecr. Rockets based on Applied Aerospace 

Environments Conference in November of 2021. 
 
  Ph.D. Dissertation Committee for AES Student (Thesis Defense) 
 
  Prelim Committee for AES Student 
 
  Ph.D. Dissertation Committee for AES Student (Comprehensive exam) 
 
  Ph.D. Dissertation Committee for AES Student (Thesis Defense) 
 
  Primary Unit Evaluation Committee – Overall (Fall semester) 
 
  Member Undergraduate Curriculum Committee, AES Department (Spring and Fall Semesters) 
 
  Faculty Representative to the Boulder Faculty Assembly (Spring Semester) 
 
2021  Faculty Representative to the Boulder Faculty Assembly  
 
  Member Undergraduate Curriculum Committee, AES Department 
 
  Served on Primary Unit Evaluation Committee for promotion of faculty member to Full 

Professor, AES Department, Fall. 
 
  Presented guest lecture in ASEN 5519, Introduction to Hypersonics, “Molecular Beam Studies 

Applied to Hypersonics,” December 7.    
 
  Served on AES Student’s Ph.D. Dissertation Committee – Comprehensive Exam in December, 

2021. 
 
  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, April. 
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  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. Iain Boyd’s Group Meeting, “Molecular Beam Studies of 

Extreme Aerospace Environments: Gas-Surface Interactions,” March 17. 
 
  Served on AES Student’s Ph.D. Dissertation Committee – Comprehensive Exam in February, 

2021. 
 
  Member of Ad Hoc Search Committee, leading to offers to two candidates for Assistant 

Professor. AES Department, CU Boulder, Jan.-Feb., 2021. 
 
2020  Served on Primary Unit Evaluation Committee for reappointment of teaching faculty member, 

AES Department, December. 
 
  Presented guest lecture to Hypersonics class (ASEN 5519), AES Department, December 1.  
 
2000-2020 Coordinator for occasional Departmental Seminars (since 2000).  [provided funding for most 

speakers that I hosted] 
 
2019  Chair of Conference on Dynamics of Molecular Collisions XXVII. 
 
  Member of ACS National Award Selection Committee. 
 
  Served on MSU Chem&Biochem Theoretical Chemistry Faculty Search Committee. 
 
2005-2019 Senior Editor, The Journal of Physical Chemistry A/B/C. 
 
2014-19 Faculty Mentor for assistant professor, Washington State University. 
  STEM Mentor for Park High School and MSU STEM Partnership. 
 
2018  Member of Program Committee for the 14th International Symposium on Materials in a Space 

Environment, to be held in Biarritz, France, October 1-5, 2018. 
 
2017-18 Served on MSU Chem&Biochem Inorganic Faculty Search Committee. 
 
2017  Organizer of 9th Ablation Workshop, August 30-31, MSU Campus. 
 
  Vice-Chair of Conference on Dynamics of Molecular Collisions XXVI. 
 
  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.” 

 
2016  Editor of special issue of The Journal of Spacecraft and Rockets, “Space Environmental 

Effects on Materials.” 
 
2015-16 Served on MSU Chem&Biochem Inorganic Faculty Search Committee.   



 
 

 

35 

 

2015  Candidate for Chair of the American Physical Society Division of Chemical Physics. 
  Member of Program Committee for the 13th 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. 
 
2014  Vice-Chair of Earle K. Plyler Prize for Molecular Spectroscopy & Dynamics 

Selection Committee. 
 
  Member of Organizing Committee for the 11th International Conference on the Protection of 

Materials in a Space Environment, held in Lijiang, Yunnan, China, May 5-9, 2014. 
 
2012  Member of Program Committee for the 12th International Symposium on Materials in a Space 

Environment, held in Noordwijk, The Netherlands, September 24-28, 2012. 
 
  Chair of Department of Chemistry and Biochemistry Promotion and Tenure Committee. 
 
2011  Member of Program Committee for the 10th 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. 
 
2010  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.” 
 
2009  Guest in Winan Elementary School in Livingston, Montana, where I conducted scientific 

demonstrations and led hands-on activities for a 5th grade class; November 2009. 
 
  Member of Organizing Committee for the 11th 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. 
 
2008  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 9th 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. 
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  Head Project Judge for FIRST Lego League Tournament in Bozeman, MT; January 2008. 
 
2007  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. 
 
2006  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. 
 
2005  Co-Organizer of symposium (AIn Situ Studies of Gas-Solid Surface Reactions@) held at the 

Materials Research Society National Meeting in San Francisco, CA, Mar. 28 - Apr. 1, 2005. 
  Served on Department of Chemistry and Biochemistry Undergraduate Program Committee. 
2004 Member of the Organizing Committee for the 7th 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. 
 
2003  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. 
 
2002 Member of the Program Committee for the 6th 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. 
 
2000  Member of Evaluation Committee for ASTM Standard Practice on materials testing in an 

atomic oxygen environment.  (ASTM E2089) 
 
1999  Instructor for workshop on chemistry in APeaks and Potentials,@ a summer camp at Montana 

State University for 6th through 8th 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) 
 
1998 Served on Department of Chemistry and Biochemistry Undergraduate Program Committee. 
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1995-8  Occasional guest in elementary school classrooms, where I conducted scientific 
demonstrations and led children in performing hands-on science experiments. 

 
1997-8   Compiled and wrote new lab manual for the physical chemistry laboratory. 
 
1997  Received donation of Nd:YAG laser from the University of Zürich, 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. 
 
 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 HCl 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 Ionization (MALDI) mass 
spectrometry for the physical chemistry laboratory.  (Fall Semester) 

 
 
RESEARCH FUNDING AND TASK MANAGEMENT 
 
NASA/JPL 
Molecular Beam Studies of Antarctic Stratospheric Chemistry (co-investigator with M. Okumura) 
$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 
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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-investigator with K. P. Giapis) 
$25k  September 1993 – September 1994 
 
NASA 
Molecular Beam Studies of Stratospheric Photochemistry (co-investigator with M. Okumura) 
$200k  March 1994 – March 1997 
 
Ballistic Missile Defense Organization 
Mechanistic Studies of Atomic Oxygen Interactions (task manager) 
$250k  April 1994 - April 1995 
 
NASA/JPL 
Mars Global Surveyor Fast CO2 Energy Accommodation Measurement (task manager) 
$45k  February 1995 – July 1995 
 
Montana State University 
Startup Award (principal investigator) 
$70k  July 1995 indefinite  
 
NSF/MONTS 
Novel Surface Modifications with Hyperthermal Neutral Beams (principal investigator) 
$17k  March 1995 – August 1996 
 
Montana Space Grant Consortium 
Development and Characterization of a Novel O-Atom Source for Materials Processing (principal investigator) 
$61k  March 1996 – February 1997 
 
Air Force Office of Scientific Research (DoD EPSCoR) 
Interactions of Hyperthermal Oxygen Atoms with Polymer Surfaces (principal investigator) 
$343k  June 1996 – May 1999 
 
NASA Upper Atmosphere Research Program 
Molecular Beam Studies of Stratospheric Photochemistry (co-investigator with M. Okumura) 
$70k  March 1997 – March 1998 
 
NASA/Ionwerks 
Development and Characterization of a Novel O-Atom Source for Materials Processing 
(principal investigator) 
$75k  May 1997 – November 1998 
 
Boeing 
Atomic Oxygen Testing on Boeing Concentrators and Materials (principal investigator) 
$5k  November 1997 – December 1997 
 
Air Force Office of Scientific Research (DoD EPSCoR) 
Dynamics of Etching at the Gas-Surface Interface (principal investigator) 
$564k  April 1999 – March 2002 
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Air Force Office of Scientific Research (DoD EPSCoR) 
Reaction Dynamics Relevant to Spacecraft in Low Earth Orbit (principal investigator) 
$650k  April 2001 – March 2004 
 
Chemat Technology, Inc. 
Atomic Oxygen Testing of Chemat Samples (principal investigator) 
$8k  February 2001 – August 2001 
 
Air Force Office of Scientific Research 
ICPMSE Meeting Organization (principal investigator) 
$5k  April 2002 – October 2002 
 
Boeing 
MISSE Samples Investigation (principal investigator) 
$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-investigator) 
$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 (principal investigator) 
$400k  July 2004 – June 2007 
 
DARPA/Air Force Research Laboratory, Edwards, AFB 
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (principal investigator) 
$100k  November 2004 – October 2005 
 
Department of Defense Appropriation/Missile Defense Agency 
Laboratory Studies of Rocket Plume Chemistry (principal investigator) 
$900k  October 2005 – September 2007 
 
Soreq NRC, Israel 
Atomic-Oxygen Exposure of Optical Materials (principal investigator) 
$7k  November 2004 – December 2004 
 
Spectral Sciences, Inc. 
Crossed-Beams Studies of Rocket Fuel Components (principal investigator) 
$57.5k  December 2004 – October 2006 
 
Missile Defense Agency 
STTR Phase I: Full-spectrum Integrated Reaction Evaluation and Synthesis (FIRES)  (co-investigator) 
$100k  September 2005 – March 2007  ($35k for T. Minton; $65k for Spectral Sciences, Inc.) 
 
Soreq NRC, Israel 
Atomic-Oxygen Exposure of Materials (principal investigator) 
$10k  April 2006 – June 2006 
 
DARPA/Air Force Research Laboratory, Edwards, AFB 
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (principal investigator) 
$42k  January 2007 – August 2007 
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DARPA/Air Force Research Laboratory, Edwards, AFB 
Atomic-Oxygen Studies of Space Survivable POSS Polyimides (principal investigator) 
$21k  June 2007 – August 2007 
 
Department of Defense Appropriation/Missile Defense Agency 
Ground-Based Studies of Rocket Plume Chemistry (principal investigator) 
$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 (co-investigator) 
$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-investigator) 
$30k  September 2007 – May 2008 
 
NASA Astrobiology Institute 
Astrobiology and Geocatalysis Research Center (co-investigator)  
$6M for 10 investigators November 2007 – October 2012  ($580k for T. Minton) 
 
Boeing 
Quartz Crystal Microbalances for MISSE-7B (principal investigator) 
$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-investigator) 
$170k  January 2009 – June 2011 
 
Metatech Corporation 
Atomic Oxygen Exposure of Kapton H Polyimide and FEP Teflon (principal investigator) 
$30k  June 2009 – Dec. 2009 
 
National Science Foundation/Centers for Chemical Innovation 
Center for Energetic Nonequilibrium Chemistry at Interfaces (co-investigator) 
$1.5M for 6 investigators October 2009 – September 2012  ($235k for T. Minton) 
 
Metatech Corporation 
Atomic Oxygen Exposure of Russian Teflon and Japanese Kapton  (principal investigator) 
$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-investigator) 
$7.5M for 10 investigators October 1, 2010 – September 30, 2015  ($750k for T. Minton) 
 
Lockheed Martin Aeronautics 
Laser Ablation Beam Source  (principal investigator) 
$76,095  August 2010 – December 2010 
 
Air Force Research Lab (Edwards, AFB) 
Analysis of MISSE-6 Samples  (principal investigator) 
$10k  June 2010 – June 2011 
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Kobe University, Japan 
Fabrication of Pulsed Molecular Beam Valves  (principal investigator) 
$24k  October 2010 – November 2011 
 
Air Force Research Lab (Kirtland, AFB) 
Hyperthermal Atomic-Oxygen Interactions with Surfaces: Sensor Applications in LEO (princ. investigator) 
$50k  October 2010 – September 2012 
 
Eltron Research Corporation 
Testing and Evaluation of POSS Polymers in an Atomic Oxygen Environment (principal investigator) 
$8k  February – March 2011 
 
Metatech Corporation 
Atomic Oxygen Exposure of Spacecraft Materials (principal investigator) 
$33k  August 2011 – December 2011 
 
Lockheed Martin Aeronautics Co. 
Hyperthermal Chemistry for Power Generation  (principal investigator) 
$346k  March 6, 2012 – August 2, 2013 (fixed term contract; $240k for T. Minton) 
 
Montana State University – Vice President for Research 
Retention Award 
$150k  July 1, 2012 – June 30, 2016 
 
National Science Foundation 
Ionic Liquid Surface Structure: Informing Applications through Dynamical Measurements (principal 
investigator) 
$423k  September 1, 2013 – August 31, 2016 
 
NASA/Ames 
Decomposition Kinetics of Phenolic/Carbon Composite (principal investigator) 
$50k  July 12, 2013 – March 31, 2014 
 
Air Force Research Lab 
Reactive Scattering Experiments on Ionic Liquid Hypergols (principal investigator) 
$25k  July 30, 2013 – January 31, 2014 
 
NASA/Ames 
Decomposition Mechanisms of Phenolic and Carbon/Phenolic Composite (principal investigator) 
$75k  August 1, 2014 – July 31, 2016 
 
NASA/JPL 
Scattering from Concentrator Surfaces (principal investigator) 
$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 (principal investigator) 
$545,066 January 16, 2015 – June 30, 2018 
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NASA/JPL 
Scattering from Concentrators (principal investigator) 
$60k  April 1, 2015 – September 30, 2015 
 
European Space Research and Technology Centre (ESTEC) 
Technical Assessment and Delivery of Pulsed Molecular Beam Valve (principal investigator) 
$46k  September 1, 2015 – August 15, 2016 
 
NASA/JPL 
Concentrator Testing (principal investigator) 
$60k  October 1, 2015 – September 30, 2016  
 
NASA/JPL              
Concentrator Testing II (principal investigator) 
$68k  September 1, 2016 – March 31, 2017 
 
NASA/JPL              
Concentration of Gases for Mass Spectrometric Detection (principal investigator) 
$59,719   May 25, 2017 – September 30, 2017 
 
Centre National d’Études Spatiales (CNES), France 
Validation and Calibration of AO Sensors (Resistack and ORMADD)  (principal investigator) 
$43k   June 10, 2017 – September 30, 2017 
 
NASA/JPL  
Concentrator Testing III (principal investigator) 
$122,278  November 13, 2017 – September 24, 2018 
 
Skeyeon, Inc. 
Atomic-Oxygen Testing of Materials (principal investigator) 
$33k   May 2, 2018 – December 31, 2018 
 
National Science Foundation 
Transport and Reactivity at the Ionic Liquid-Gas Interface 
$466,320 September 1, 2016 – August 31, 2019  
 
Dalian Maritime University, China 
Atomic-Oxygen Testing of Materials (principal investigator) 
$30k   August 1, 2018 – December 31, 2019 
 
Soreq NRC, Israel 
Atomic-Oxygen Exposures of ELOP Materials (principal investigator) 
$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 (principal investigator) 
$45k   August 19, 2019 – December 31, 2019 
 
Air Force Office of Scientific Research 
Nonequilibrium Gas-Surface Interactions at High Temperature (co-investigator)                  
$1.9M for 5 investigators March 15, 2017 – March 14, 2020  ($435k for T. Minton) 
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NASA/Ames 
Ablation Reactions of Heat Shield Silicones (principal investigator) 
$318,264  April 2, 2018 – June 30, 2021 
 
NASA/JPL 
Molecular Beam Studies for Hypervelocity Gas Sampling (principal investigator) 
$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 
(principal investigator) 
$472,908  April 1, 2019 – March 31, 2021 
 
Sandia National Laboratories 
Pyrolysis of Sandia Phenolic Ablators (principal investigator) 
$60k   October 1, 2019 – September 30, 2020 
 
Israeli Ministry of Defense 
Effects of Oxidizing Environments on Carbon-Based Materials - 1 (principal investigator) 
$400k  January 1, 2017 – July 31, 2020 
 
NASA/SpaceTech–REDDI–2018 
Air-Carbon Boundary Layer Chemistry for Hypersonic Ablation (PI) 
$500k for three investigators January 15, 2019 – September 30, 2023 ($250k for T. Minton) 
 
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 (PI) 
$180k   September 1, 2020 – September 30, 2022 
 
Sandia National Laboratories 
Pyrolysis of Sandia Phenolic Ablators (principal investigator) 
$40k   February 1, 2021 – September 30, 2021 
 
Sandia National Laboratories 
Ablative Material Chemistry using the Table-Top Shock Tunnel (principal investigator) 
$50k   February 1, 2021 – September 30, 2021 
 
NASA/Ames Research Center 
New Investigation of PICA Pyrolysis (PI) 
$150k   January 1, 2020 – December 22, 2022 
 
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) 
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Spectral Energies/AFOSR SBIR, Phase II 
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/Science Mission Directorate, Astrophysics 
Atomic Oxygen Resistant Coating for Polymethyl Methacrylate Lenses (institutional-PI) 
$376,452  February 1, 2022 – January 31, 2024 ($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 (principal investigator) 
$50k   October 1, 2021 – September 30, 2022 
 
Sandia National Laboratories 
Molecular Beam Studies of Carbon Oxidation at High Temperatures (PI) 
$172k   October 1, 2021 – September 30, 2023 
 
NASA/Ames Research Center 
Recombination Reactions on Heat Flux Sensors (PI) 
$40k   May 10, 2022 – May 9, 2023 
 
Israeli Ministry of Defense 
Effects of Oxidizing Environments on Carbon-Based Materials - 2 (PI) 
$200k  February 17, 2022 – January 22, 2024 
 
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 I 
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 (task PI) 
$122k   September 9, 2022 – September 30, 2023 
 
National Science Foundation – Division of Materials Research 
Conference: Workshop on Materials for Space (PI) 
$127,944  November 15, 2022 – October 31, 2023 
 
Sandia National Laboratories 
CU Boulder – Sandia TPS Grand Challenge (PI) 
$405k   October 1, 2022 – September 30, 2025 
 
Australian Research Council – University of Queensland 
Advancing the Science of Giant Planet Atmospheric Entry (institutional PI) 
$13,189   January 18, 2023 – December 31, 2024 
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Pending 
 
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) 
$466,247  April 1, 2023 – March 31, 2025 
 
NASA Innovative Advanced Concepts (NIAC) Phase II 
In-situ Neutral-Optics Velocity Analyzer for Thermospheric Exploration (Co-PI) 
$575,059  June 1, 2023 – May 31, 2025 ($305,716 for T. Minton) 
 
Various Industry, Government, and University Sponsors 
Rate-Based Service Activities – Atomic-Oxygen Testing of Materials (PI) 
>$50k expected in 2023 
 
 
PERSONNEL in MINTON GROUP (includes significant visits) 
 
Editorial Assistant/Lab Manager 
Nicole Wolf (May 2005 ‒ May 2021) 
 
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) 
 
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-present) 
 
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) 
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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) 
 
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, 2006) 
Ramon Tusell (Montana State University, 2006) 
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-present) 
Erin Acuña (University of Colorado, 2021-January 2022) 
Celeste Guiles (University of Colorado, 2021-present) 
Samer Hammoodi (University of Colorado, 2023-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) 
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Justin Wiens (University of Wisconsin, visitor, 2010-2011) 
 
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-present) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


