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Research synopsis

1. Fundamental properties and complexity in molecular systems:

Emergent chemical and electronic properties in self-assembled complexes and large multifunctional
molecules; engineering and control of strong intermolecular interactions; the role of surface relaxation,
stress and delocalized electronic states in molecular self-assembly; hot-electron transport on metal
surfaces and molecular overlayers.

2. Energy-focused science of oxide materials:

Thermoelectric energy conversion at the nanoscale; electronic and ionic transport in transition metal
oxides; thermodynamics of nanoscale polarization dynamics in ferroelectric oxides; ferroic control of
electron transport.

3. Development of ultrahigh vacuum force microscopy:
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Novel nanoscale thermoelectric probes; non-contact atomic force microscopy and scanning tunneling
microscopy; simultaneous measurements of piezoresponse and local conductivity.

Professional Affiliations and Activities

= Member of the American Physical Society and Materials Research Society

= QOrganization of conference symposia: 2011 International Materials Research Congress, Cancun, Mexico
(Fundamentals and Applications of Complex Oxides for Information and Energy; 2012 Materials
Research Society Congress (“Oxide Nanoelectronics and Multifunctional Dielectrics”)

= Review board of the Seed Money Fund at Oak Ridge National Laboratory: 2010-2012

= Referee in Journal of the American Chemical Society, Surface Science, Nanotechnology, Physical

Chemistry Chemical Physics, Physical Review Letters, Physica Status Solidi, Journal of Physics D
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Oleksandr Voznyy (National Research Council Canada), John Mitchell (Argonne National Laboratory),
Chang-Beom Eom (University of Wisconsin-Madison)

Funded Research Proposals

1. P. Maksymovych, “Thermopower at the Atomic Scale”, ORNL-SEED proposal, 2011.

2. P. Maksymovych, “Low-temperature Non-contact Force Microscopy for Molecular Imaging of Photoactive
Interfaces”, instrumentation proposal to Basic Energy Sciences, U.S. Department of Energy, 2009.

3. M. Pan, S. Jesse, P. Maksymovych, V. Meunier, J. F. Wendelken, E. W. Plummer, “Single-molecule
Imaging and Spectroscopy”, Director’s funding proposal at ORNL, 2007.

4. P. Maksymovych, “Polarization Dependent Tunneling Across Ferroelectric Oxides”, proposal to Wigner
committee at ORNL, 2006.

Invited Presentations

=  “Topological Size-effects in Polarization-controlled Transport through Ferroelectric Surfaces”, 2011
Spring Meeting of the Materials Research Society, San Francisco, CA

= “Local Polarization-dependent Electron Transport Through Uni- and Multiaxial Ferroelectric Surfaces”,
12" International Ceramics Congress/5th Forum on New Materials, Montecatini Terme, Italy, 2010

= “Local Polarization-dependent Electron Transport Through Ferroelectric and Multiferroic Surfaces”,
2010 Spring Meeting of the Materials Research Society, San Francisco, CA

= *“Local Ferroelectric Switching and Size-effect of BiFeO; Films in Ultra-High Vacuum Down to 4 Unit
Cells”, 2010 Spring Meeting of the Materials Research Society, San Francisco, CA

= “Polarization-dependent Electron Tunneling into Ferroelectric Surfaces”, 2009 International
Symposium on Integrated Ferroelectrics, Colorado Springs, CO

= “Polarization-dependent Electron Transport Through Ferroelectric and Multiferroic Surfaces “, 2009
physical sciences colloquim at the North Carolina State University, Raleigh, NC

= “Intrinsic Polarization Dynamics and Disorder Effects by Ultra-High Vacuum Piezoresponse Force
Microscopy”, 2009 Spring Meeting of the Materials Research Society, San Francisco, CA

¢ “Imaging Hot-electron Transport using Scanning Tunneling Microscopy”, physical sciences colloquium
at the University of Tennessee, Knoxville, 2008.

e “Imaging Hot-electron Transport using Chemical Reactions in Scanning Tunneling Microscopy”,
American Physical Society March Meeting, New Orleans 2008.

e “The Role of Au(111) Herringbone Reconstruction as a Stress-landscape and Source of Adatoms”, Center
for Individual Nanoparticle Functionality, Technical University of Denmark, Lyngby, Denmark, 2006.

o “Adatom-mediated Chemistry in Self-assembled Monolayers of Alkanethiols on Au(111)”, University of
Toronto, Canada 2006.



