Santanu Roy, R & D Staff Ph: (865) 574-6142
Chemical Sciences Division, ORNL Email: roys@ornl.gov
Oak Ridge, Tennessee 37830

Education
2008-2012 PhD. in Natural Science, Center for Theoretical Physics and Zernike Institute for
Advanced Materials, University of Groningen, The Netherlands.

Research Development and application of computational 2DIR spectroscopy for resolving
topic structure, dynamics, and folding of proteins
Advisor Prof. Thomas la Cour Jansen and Prof. Jasper Knoester

2004-2006 M.Sc. in Physics, University of Pune, India.
Thesis title  Formulation of path-integral in the presence of magnetic field
Advisor Prof. Anil D. Gangal

2001-2004 B.Sc.in Physics (HONS), Chemistry, Mathematics, University of Calcutta, India.

Research and Professional Experience

2020-Current R & D Staff (2023), R & D Associate (2020), Chemical Sciences Division, ORNL,
USA. Investigating time-dependent molecular events through the development of rate
theory, non-linear vibrational and EXAFS spectroscopic modeling, machine learning,
and ab initio/classical molecular dynamics simulations: (1) direct air capture of CO,
(2) structure, dynamics, and properties of molten salts for nuclear energy applications
(3) reactivity and charge transport in PAN-based polymer (4) superior properties of
carbon-based molecules/materials (5) separation of critical elements (6) mineral
nucleation

2017-2020 Postdoctoral Associate, Chemical Sciences Division, ORNL, USA

Investigating interfacial structure and dynamics of rare-earth minerals and chemistry of
molten salts in extreme environments by employing density functional theory, ab initio
molecular dynamics, and rate theory.

Supervisor Dr. Vyacheslav Bryantsev and Dr. Bruce Moyer

2014-2017 Postdoctoral Associate, Physical Sciences Division, PNNL, USA

Development of rate theory, classical and ab initio molecular dynamics, ion
pairing, ion and proton solvation, and solvent exchange dynamics
Supervisor Dr. Gregory K. Schenter and Christopher J. Mundy

2012-2014 Postdoctoral Associate, University of Wisconsin-Madison, Chemistry Dept.

Investigating the structure and dynamics of water confined by self-assembled lipids
and surfactants with computational IR, SFG, 2DIR and 2DSFG spectroscopy
Supervisor Prof. James L. Skinner

Predoctoral Research Experience

2008 Guest Researcher, Fee University, Mathematics Dept., Berlin, Germany
Microsolvation of peptides: Density functional theory-based study

2007- 2008 Project Student, INCASR, Bangalore, India.
Study on proton transfer in FO-F1 ATP Synthase.

2006- 2007 Junior Research Fellow, Bioinformatics Centre, University of Pune, India.
Quantum mechanical/molecular mechanical study on Metalloproteins


mailto:roys@ornl.gov

Achievements: Grants, Awards, News

2022 Contributed as a Pl to a successful renewal of an EFRC-DOE grant awarded to the
Molten Salts in Extreme Environment (MSEE) center

2021 Contributed as co-PI to a successful BES-DOE grant on Direct Air Capture.

2021 Contributed as co-Pl to a successful NEUP-DOE grant on development of machine
learning potentials for molten salts.

2018 Elected Early Career Network Representative of MSEE within the DOE Basic Energy
Science EFRC centers and Energy Innovation Hubs. Organized mini-symposium,
webinar, and diversity and inclusion workshop.

2019 Poster prize in the Critical Material Institute Meeting, Colorado School of Mines, Golden,
Colorado, “Development of Computational Tools for Beneficiation of Rare-Earth Elements”

2012 Doctoral work was selected for publication in the news paper of University of Groningen
(http:/fissuu.com/universiteitskrant/docs/universiteitskrant04-jg42/7#print).

2010 Poster prize in the Theory and Spectroscopy section in "Scientific meeting on Chemistry
Related to Physics and Material Science" ,Veldhoven, The Netherlands.

2009 Poster prize in We Heraeus Summer School at Jacobs University, Bremen, Germany.

Mentoring Experience
2020-current Mentoring several ORNL postdocs in BES/EERE projects.
2011 Teaching Assistant, Zernike Institute for Advanced Materials, University of Groningen,
The Netherlands. Supervised a Solid-State Physics tutorial course for the 3rd year B. Sc.
students.

2012 Zernike Institute for Advanced Materials, University of Groningen,
The Netherlands. Supervised an M. Sc. student in his research on ef#cts of ions on a
peptide’s conformation and its IR spectra.

Professional Service
1. Member of the American Chemical Society
2. Reviewer of
(&) PNAS
(b) Nature Communication
(c) Journal of Chemical Physics
(d) Journal of Physical Chemistry
(e) Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy
(f) Journal of Molecular Liquids
(g) ACS Catalysis

(h) International Journal of Molecular Sciences
(i) ACS Omega

Seminar and Poster Presentations
Oral Invited Presentations

2023 Invited talk, American Chemical Society National Meeting and Exposition, Virtual
Meeting: Molten Salt Symposium “Structural and dynamical heterogeneity of La3*
containing molten salts”

2023 Invited seminal at Research Explorations for Nuclear Energy in Wyoming "RENEW"
Academic Workshop hosted by the University of Wyoming School of Energy Resources
Nuclear Energy Research Center (NERC), Presentation title, “Molten salts at the atomic



level: A computational perspective”

2023 Invited talk at a Telluride Science Research Center workshop: lons in Solution:
Biology, Energy, and Environment, “Collective Reaction Coordinates for Rate Processes”
2021 Invited talk, American Chemical Society National Meeting and Exposition, Virtual

Meeting: Molten Salt Symposium “Elucidating local structure, dynamics, and speciation in
structurally disordered molten salts”

2019 Invited Seminar at Oak Ridge National Laboratory, Oak Ridge, TN, USA: “Computational
spectroscopy and rate theory: A predictive framework for soft materials.”
2017 Invited Seminar at Oak Ridge National Laboratory, Oak Ridge, TN, USA: “Structure,

Dynamics, and Solvent Properties of Water: A Perpective from Vibrational Spectroscopy and
Reaction Rate Theory.”

2014 Invited seminar at Pacific Northwest National Laboratory, Richland, Washington, USA:
“Bridging the Gap between Theory and Experiment in the World of Molecular Vibration:
Case Studies on Peptides and Membrane-Confined water.”

2008 Invited seminar at Zernike Institute for Advanced Materials, University of Groningen, The

Netherlands and the Department of Mathematics, Free University of Berlin, Germany: “A
Trip to Bio-computing from Path Integral Formulation.”

2007 Invited seminar at Max Planck Institute for Nuclear Physics/International Max Planck
Research School, Heidelberg, Germany: “Formulation of Path Integral in Presence of.
Magnetic Field Using Higher Order Trotter Product Formula.”

Oral Contributed Presentations

2019 258" American Chemical Society National Meeting and Exposition, San Diego, CA, USA:
“Bridging the gap between theory and experiments on the structure, dynamics, and
thermodynamics of molten salts”

2018 256" American Chemical Society National Meeting and Exposition, Boston, MA, USA:

“Structure and exchange kinetics of water at xenotime mineral interface: An application to
beneficiation of rare earth elements”

2017 253rd American Chemical Society National Meeting and Exposition, San Francisco, CA, USA:

“Rate theory in two-dimensional reaction coordinate space: Applications to ion-pairing”
Physical Science Division seminar at Pacific Northwest National Laboratory, Richland,
Washington, USA: “Two-Dimensional Reaction Rate Theory for lon-Pairing and Solvation.”

Postdoctoral seminar at University of Wisconsin, Dept. of Chemistry, Madison, Wisconsin,

USA: “Structure and Dynamics of Membrane-Confined Water: Vibrational Spectroscopic

Study.”

2012 The physics meeting (FOM Veldhoven) in The Netherlands: “Resolving the
Heterogeneous Configuration Space of Elastic Biopolymers.”

Optical Science Meeting at Zernike Institute for Advanced Materials, University of Groningen,

The Netherlands: “Structural Classification of the Amide-I Sites of a 8-Hairpin.”

2009 The winter School for Theoretical Chemistry and Spectroscopy, Han sur Lesse,
Belgium: “The Structural Heterogeneity of a B-hairpin peptide.”

2016

2014

2010

Poster Presentations

2024 Gordon Research Conference, Separation, “Reaction Mechanism and Rate Limiting Steps
of CO; Capture by Aqueous Glycine: An Ab Initio Free Energy Study”

2023 Gordon Research Conference, Chemistry and Physics of Liquids, “Quantifying Speciation
in Molten Salts”

2016 2515 American Chemical Society National Meeting and Exposition, San Diego, CA,

USA: “Reaction Rate Theory in Coordination Number Space: An Application to lon
Solvation.”



2011 Time-resolved Vibrational Spectroscopy XV, Centro Stefano Franscini, Monte Verita,
Ascona, Switzerland: “Solvent and Conformation Dependence of Amide-| Vibrations in
Proteins with Proline.”

2011 CECAM conference on Spectroscopy and Quantum Phenomena in Large Molecular
Aggre-gates, University of Bremen, Germany: “Solvent and Conformation Dependence of
Amide-1 Vibrations in Proteins with Proline.”

2011 The physics meeting (FOM Veldhoven) in The Netherlands: “Analysis of 2DIR Spectra
for Systems with Non-Gaussian Dynamics.”

2011 International Workshop on Ultrafast Chemical Physics & Physical Chemistry, University
of Strathclyde, Glasgow, UK: “Resolving the Heterogeneous Configuration Space of
Elastic biopolymers”

2010 CECAM workshop on Protein Folding Dynamics: Bridging the Gap between Theory and

Experiment, CECAM-HQ-EPFL, Lausanne, Switzerland: “Structural Heterogeneity of a
hairpin Revealed Isotope Label 2DIR Spectroscopy”
2010 Theory and Spectroscopy section in "Scientific meeting on Chemistry Related to Physics

and Material Science" ,Veldhoven, The Netherlands: “Classifying the amide-I sites of a
B-hairpin peptide with 2DIR spectroscopy.”

2009 We Heraeus Summer School at Jacobs University, Bremen, Germany: “Structural Hetero-
geneity of a B-hairpin Revealed by Isotope Label 2DIR Spectroscopy.”

Computer skills

Programming language Fortran 90, C

Code Development Written codes to calculate IR, 2DIR, SFG, and 2DSFG spectra, free energy
surfaces, and reaction rates for condensed phase systems from molecular
dynamics trajectory.

Softwares (a) Molecular dynamics packages such as GROMACS, AMBER, CP2K
(b) Electronic structure calculation packages such as VASP, ORCA, GAUSSIAN
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