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R. Dawes, E. L. Quintas-Sanchez. The Construction of Ab Initio-Based Potential Energy
Surfaces. Rev. Comput. Chem. 2018, 31:199-264. Reviews in Computational Chemistry, ed. K.
B. Lipkowitz (Wiley-VCH, 2018)
The Quantum Theory of Atoms in Molecules, ed. R. Boyd and C. Matta (Wiley-VCH, 2007)
K.M. Gough, R. Dawes and J. Dwyer - QTAIM analysis of Raman scattering intensities: Insights
into the relationship between molecular structure and electronic charge flow.
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Phys. Chem. Chem. Phys. 14(35) 12090-12093 (2012).

89) Jun Li, Changjian Xie, Jianyi Ma, Yimin Wang, Richard Dawes, Daiqian Xie, Joel M. Bowman
and Hua Guo, Quasi-classical trajectory study of the HO + CO — H + CO; reaction on a new ab
initio based potential energy surface, J. Phys. Chem.A 116, 5057-5067 (2012).

90) James Brown, Xiao-Gang Wang, Richard Dawes, Tucker Carrington Jr, Computational study of
the rovibrational spectrum of (OCS),, J. Chem. Phys. 136, 134306 (2012).

91) Thangavel Arumagum, Chariklia Sotiriou-Leventis, Richard Dawes, Nicholas Leventis,
Orientation of Pyrylium Guests in Cucurbituril Hosts, J. Org. Chem. 77,2263 (2012).

92) Jun Li, Yimin Wang, Bin Jiang, Jianyi Ma, Richard Dawes, Daiqgian Xie, Joel M. Bowman and
Hua Guo, A chemically accurate potential energy surface for the HO + CO — H + CO; reaction,
J. Chem. Phys. 136, 041103 (2012).

93) Richard Dawes, Phalgun Lolur, Jianyi Ma and Hua Guo, Highly Accurate Ozone Formation
Potential and Implications for Kinetics, J. Chem. Phys. 135, 081102 (2011).

94) Raghu Sivaramakrishnan, Joe V. Michael, Albert. F. Wagner, Richard Dawes, Ahren W. Jasper,
Lawrence. B. Harding, Yuri Georgievskii and Stephen J. Klippenstein, Roaming radicals in the
thermal decomposition of dimethyl ether: Experiment and theory, Combustion and Flame, 158
618 (2011).

95) Chong Tao, Craig Richmond, Calvin Mukarakate, Richard Dawes, Scott H. Kable and Scott A.
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Reid, Optical-optical double resonance spectroscopy of the S, state of CHF and CDF: 1.
Spectroscopy Analysis, J. Chem. Phys. 135, 104315 (2011).

96) Craig Richmond, Chong Tao, Calvin Mukarakate, Eric C. Brown, Richard Dawes, Scott H.
Kable and Scott A. Reid, Optical-optical double resonance spectroscopy of the S; state of CHF
and CDF: 2. Predissociation and mode-specific dynamics, J. Chem. Phys. 135, 104316 (2011).

97) Richard Dawes, Jason R. Dwyer, Weixing Qu, and Kathleen M. Gough, QTAIM investigation of
the electronic structure and large Raman scattering intensity of bicyclo-[1.1.1]-pentane, J. Phys.
Chem A 115, 13149 (2011).

98) Xiao-Gang Wang, Tucker Carrington Jr., Richard Dawes and Ahren W. Jasper, The vibration-
rotation-tunneling spectrum of the polar and T-shaped-N-in isomers of (NNO),, J. Mol. Spec.
268, 53 (2011).

99) Ali Siavosh-Haghighi, Richard Dawes, Thomas D. Sewell, Donald L. Thompson, A Molecular
Dynamics Study of Classical Vibrational Spectra in Hydrostatically Compressed Crystalline
Nitromethane, J. Phys. Chem. B, 114, 17177 (2010).

100) Richard Dawes, Xiao-Gang Wang, Ahren W. Jasper, Tucker Carrington Jr., Nitrous oxide
dimer: A new potential energy surface and ro-vibrational spectrum of the polar isomer, J. Chem.
Phys. 133, 134304 (2010).

101) Andrew J. Binder, Richard Dawes, Ahren W. Jasper, Jon P. Camden, The role of excited
electronic states in hypervelocity collisions: Enhancement of the O(*P) + HCl — OC1 + H
reaction channel, J. Phys. Chem. Lett. 1, 2940, (2010).

102) Li A, Xie A, Dawes R, Jasper AW, Ma J, Guo H, Global potential energy surface, vibrational
spectrum, and reaction dynamics of the first excited state of HO», J. Chem. Phys. 133, 144306
(2010).

103) Dawes R, Jasper A.W., Tao C, Richmond C, Mukarakate C, Kable S.H., Reid S.A. Theoretical
and Experimental Spectroscopy of the S2 State of CHF and CDF: Dynamically Weighted
Multireference Configuration Interaction Calculations for High-Lying Electronic States. J. Phys.
Chem. Lett. 1, 641 (2010).

104) Siavosh-Haghighi A, Dawes R, Sewell T. D, Thompson D.L. Shock-induced melting of (100)-
oriented nitromethane: Structural relaxation. J. Chem. Phys. 131, 064503 (2009).

105) Dawes R, Siavosh-Haghighi A, Sewell T. D, Thompson D.L. Shock-induced melting of (100)-
oriented nitromethane: Energy partitioning and vibrational mode heating, J. Chem. Phys. 131,
224513 (2009).

106) Camden J. P, Dawes R, Thompson D.L. Application of Interpolating Moving Least Squares
(IMLS) Fitting to Hypervelocity Collision Dynamics: O(*P)+HCL. J. Phys. Chem. A 113(16)
4626-4630 (2009).

107) Dawes R, Wagner A.F, Thompson D.L. Ab Initio Predictions of Wavenumber Accurate
Spectroscopy: 'CH, and HCN Vibrational Levels on Automatically Generated IMLS Potential
Energy Surfaces. J. Phys. Chem. A. 113(16) 4709-4721 (2009).

108) Dawes R, Passalacqua A, Sewell T.D, Wagner A.F, Minkoff M, Thompson D.L. Interpolating
moving least-squares methods for fitting potential energy surfaces: using classical trajectories to
explore configuration space. J. Chem. Phys. 130:144107 (2009).

109) Dawes R, Thompson D.L, Wagner A.F, Minkoff M. Interpolating moving least-squares
methods for fitting potential energy surfaces: a strategy for efficient optimal data point placement
in high dimensions. J. Chem. Phys. 128:084107 (2008).

110) Dawes R, Thompson D.L, Guo Y, Wagner A.F, Minkoff M. Interpolating moving least-squares
methods for fitting potential energy surfaces: computing high-density potential energy surface



data from low-density ab initio data points. J. Chem. Phys. 126:184108 (2007).

111) Dawes R, Carrington T Jr. Using simultaneous diagonalization and trace minimization to make
an efficient and simple multidimensional basis for solving the vibrational Schrodinger equation.
J. Chem. Phys. 124:054102-1 (2006).

112) Manzhos S, Wang X-G, Dawes R, Carrington T Jr. A nested molecule-independent neural-
network approach for high-quality potential fits. J. Phys. Chem. A, 110(16): 5295-5304 (2006).

113) Dawes R, Carrington T Jr. How to choose 1-D basis functions so that a very efficient
multidimensional basis may be extracted from a direct product of the 1-D functions: energy
levels of coupled systems with as many as 16 coordinates. J. Chem. Phys. 122:134101-134115.
(2005).

114) Dawes R, Gough KM, Hultin PG. An ab initio study of SN2 reactivity at C6 in hexopyranose
derivatives. I. The influence of dipole-dipole interactions in the transition structure. J. Phys.
Chem. A, 109(1): 213-217 (2005).

115) Dawes R, Gough KM, Hultin PG. An ab initio study of SN2 reactivity at C6 in hexopyranose
derivatives. II. The role of populations, barriers and reaction path curvature. J. Phys. Chem. A
109(1): 218-223 (2005).

116) Dawes R, Carrington T Jr. A multidimensional discrete variable representation obtained by
simultaneous diagonalization. J. Chem. Phys. 121:726-736 (2004).

117) Dawes R, Gough KM. Absolute intensities of Raman trace scattering from bicyclo-[1.1.1]-
pentane. J. Chem. Phys. 121:1278-1284 (2004).

118) Gough KM, Lupinetti C, Dawes R. Computation and interpretation of Raman scattering
intensities. Journal of Computational Methods in Science and Engineering. Invited publication.
Special issue on Polarizability (ed. G. Maroulis), 4(4): 597-609 (2004).

119) Gough KM, Dwyer JR, Dawes R. Ab initio analysis of C-H and C-C stretching intensities in

Raman spectra of hydrocarbons. Can. J. Chem. 78: 1035-1043 (2000).

Invited and contributed talks since (Sept 2010) arrival at Missouri S&T

1) MolSSI workshop on rovibrational spectroscopy, Nov 14-15, 2019.

2) Marquette University, Chemistry Dept. Seminar, May 3, 2019.

3) International Symposium on Molecular Spectroscopy, Champaign-Urbana, IL, June 17-21, 2019.
4) Dynamics of Molecular Collisions meeting, Big Sky Montana, July 7-12, 2019. Speaker and Co-
organizer.

5) Telluride Symposium — Intermolecular Interactions, Telluride CO, March 17-22, 2019.

6) Visiting professor — two week lecture series, Le Havre, France, Oct 10-24, 2018.

7) ACS Boston 2018 - Organizing special symposium - From Potential Energy Surfaces to Dynamics
and Kinetics, Boston, MA, August 19-23, 2018.

8) Telluride Symposium - Spectroscopy and Dynamics on Multiple Potential Energy Surfaces,
Telluride CO, July 17-21, 2018.

9) International Symposium on Molecular Spectroscopy, Champaign-Urbana, IL, June 18-22, 2018.
6) Invited seminar at Mizzou, MO, May 1, 2018.

10) Telluride workshop - Hydrides: from Earth to Space. Telluride, CO, March 19-22, 2018.

11) Invited seminar at College of the Ozarks, MO, Feb 28, 2018.

12) Organizer of Telluride Workshop: New Challenges for Theory in Chemical Dynamics, Telluride,
CO, Jan 15-19, 2018.

13) Int. workshop on ozone and related atmospheric species, Reims France, Oct 4-6, 2017.

14) Invited seminar at Truman University, MO, Aug 24, 2017.
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15) Atlantic Theoretical Chemistry Symposium, Aug 1, 2017, Halifax, NS, Canada.

16) Automated construction of PESs for Intermolecular Interactions, TSRC Workshop, Picos de

Europa, Spain, 07/09/2017.

17) Theoretical Studies of Spectroscopy and Dynamics, (Le Havre, France, Mar 23, 2017).

18) Theoretical Studies of Spectroscopy and Dynamics, (Paris-Saclay, Mar 20, 2017).

19) Calculations of spectroscopy and scattering dynamics using interpolated ab initio potentials,
Invited talk, TACC2016, Aug 28-Sept 2, 2016, Seattle, WA, USA.

20) Calculations of spectroscopy and scattering dynamics using interpolated ab initio potentials,
Invited talk, ISTCP IX, July 17-22, 2016 Grand Forks, ND, USA.

21) Calculated vibrational states of ozone up to dissociation, talk at International Symposium on
Molecular Spectroscopy, June 20-24, 2016, Champaign-Urbana, Illinois.

22) Theoretical studies of spectroscopy and dynamics using interpolated potential energy surfaces.
Department seminar, University of Louisville, February 26, 2016.

23) 63" Pacific Conference on Spectroscopy and Dynamics, Invited talk, Asilomar, CA, January 29,
2016.

24) New challenges for theory in chemical dynamics. Invited talk, Telluride workshop, Telluride CO,
January 13 2016.

25) New insights from quantum dynamics and ab initio potentials in high dimensional systems.
Invited talk, Pacifichem, December 16 2015.

26) Electronic structure and potential fitting methods suitable for multistate reactive surfaces, Invited
talk, ICOMET symposium, Chengdu, China, October 12, 2015

27) Flygare award lecture, International Symposium on Molecular Spectroscopy, June 22-26, 2015,
Champaign-Urbana, Illinois.

28) Electronic structure and potential fitting methods suitable for multistate reactive surfaces, Invited
talk, DICP symposium, Dalian, China, June 4, 2015

29) Construction of Potential Energy Surfaces for Excited Electronic States, Invited talk, National
ACS meeting, Denver, CO, March 22-26, 2015.

30) Construction of Potential Energy Surfaces for Spectroscopy and Dynamics, Invited talk, Saint
Louis University, St Louis, MO, March 20.

31) Electronic Structure and Potential Fitting Methods Suitable for Multistate Reactive Surfaces,
Invited talk, National APS meeting, San Antonio, TX, March 2, 2015

32) Potential Energy Surfaces for Spectroscopy and Dynamics, Invited talk, Université Montpellier,
France, November 24, 2014.

33) The Electronic Structure, Spectroscopy and Dynamics of Small Molecules, Invited talk,
Université de Reims, Reims, France, November 18, 2014.

34) The Electronic Structure, Spectroscopy and Dynamics of Small Molecules, Invited talk,
Midwestern Regional ACS, Columbia, MO, November 13, 2014.

35) The Electronic Structure, Spectroscopy and Dynamics of Small Molecules, Invited talk, Argonne
National Labs, August 20, 2014.

36) Session chair and invited speaker at Telluride workshop on spectroscopy and dynamics on
multiple potential energy surfaces (Telluride, CO, July 7-11, 2014).

37) Session chair (opening talk) International Symposium on Molecular Spectroscopy, 69™ meeting-
June 16-20, 2014 Urbana-Champaign, Illinois.

38) Automated Construction of ab initio Potential Energy Surfaces for Spectroscopy and Dynamics,
Invited talk, University of New Mexico, February 28, 2014.

39) Session chair and invited speaker at Telluride workshop on New Challenges for Theory in
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Chemical Dynamics (Telluride, CO, January 12-17, 2014).
40) Invited talk at 2" International Workshop “Spectroscopy and dynamics of ozone and related
species”, Reims, France, October 2-4, 2013.
41) Session chair (opening talk) at Dynamics of Molecular Collisions conference, session on
Atmosphere, Astrochemistry and Combustion (Granlibakken NV, July 7-12, 2013).
42) Session chair and invited speaker at annual meeting of the Canadian Society for Chemistry
(CSC), theory symposium (May 26-30 2013, Quebec City, QC, Canada).
43) Automated Construction of ab initio Potential Energy Surfaces for Spectroscopy and Dynamics,
Invited talk, UC-Merced, (Feb 22, 2013).
44) Session chair and discussion leader at Gordon Research Conference on Molecular energy
transfer, January 13-18, 2013, Ventura beach Marriott).
45) Automated Construction of ab initio Potential Energy Surfaces for Spectroscopy and Dynamics,
invited talk, Queen’s University, Canada, (Jan 10, 2013).
46) Session chair and invited speaker at Telluride workshop on spectroscopy and dynamics on
multiple potential energy surfaces (Telluride, CO, July 9-13, 2012).
47) “High-accuracy potentials for vdWs systems”, 67th International Symposium on Molecular
Spectroscopy, Columbus OH (06/21/2012).
48) “Molecular Potential Energy Surfaces for Spectroscopy and Dynamics: Numerical Methods for
Accurate Multidimensional Interpolation”, MICAMS seminar, Department of Mathematics,
Missouri University of Science and Technology, 02/27/2012.
49) “Dynamically-weighted multistate multi-reference configuration interaction (MRCI) calculations
for spectroscopy and dynamics”, Dynamite Seminar, University of Missouri-Columbia,
02/21/2012.
50) “Dynamically-weighted multistate multi-reference configuration interaction (MRCI) calculations
for spectroscopy and dynamics”, Telluride Workshop, 01/02/2012.
51) “Theoretical molecular dynamics”, Department Seminar- Emory University, 10/03/2011.
52) “Construction of Potential Energy Surfaces for Spectroscopy and Dynamics”, Department
Seminar, Missouri State University, 09/07/2011.

53) “Construction of Potential Energy Surfaces for Spectroscopy and Dynamics”, Quantum Reactive
Scattering 11, Santa Fe NM, 07/20/2011.

54) “Dynamically weighted MRCI: ozone”, Dynamics of Molecular Collisions, Snowbird UT,
07/13/2011.

Thesis Advisement

Phalgun Lolur Ph.D. Graduate (October 2015 thesis defence)
Andrew Powell Ph.D. Graduate (June 2017 thesis defence)
Bradley Welch Ph.D. Graduate (June 2019 thesis defence)
Sangeeta Sur Ph.D. Graduate (June 2020 thesis defence)

Adrian Batista-Planas Ph.D. Candidate (expected fall 2025 thesis defence)

Postdoctoral Mentoring
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Steve Ndengué (previous, now faculty at Haverford)
Ernesto Quintas Sanchez (now research faculty on current DOE project)

Moumita Majumder (previous, now faculty member at Indian Institute of Technology Dharwad)
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