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* Development of low temperature ultrahigh vacuum (UHV) scanning tunneling and atomic
force microscopes (STMs/AFMs) combined with single ‘particle’ laser spectroscopy to
interests correlate optical properties and photophysical processes with atomic scale structure
* Optical, photophysical, and quantum coherence properties of nanoscale structures,
molecular self-assemblies, 2D materials and semiconductor defects (in addition to
structural, electronic, and magnetic properties)
* Nanomechanical dynamics of self-assembled structures, nanofabricated systems, and
individual nanoparticles; development of experimental techniques to measure and control
nanomechanical motion

Research

Argonne National Laboratory - Center for Nanoscale Materials (CNM)

Professional Scientist 2013-present
Experience Assistant Scientist 2007-2013
Argonne National Laboratory — Physics Division 2004-2007

Arthur Holly Compton Fellow
* Developed and demonstrated the first laser-cooling and laser-trap of radium (radium-225 and 226)
* Measured transition energies, lifetimes, hyperfine splittings, and isotope shifts in the radium atom
* Developed a next generation test for time-reversal asymmetry (or electric dipole moment (EDM)
search) around laser-trapped radium-225 atoms

University of Michigan, Physics Department, Ann Arbor, Ml 2000-2004
Postdoctoral Researcher
* Developed a superconducting atom and plasma laser trap for cold Rydberg atom gas and plasma
studies at high magnetic fields (3-6 Tesla)
* Observed quantum chaos in laser-cooled strongly-magnetized Rydberg atoms; magnetically trapped
Rydberg atoms; measured magnetic tunneling resonances and coherences in optical lattices
* Demonstrated coherent optical excitation of Rydberg states for quantum information processing

University of Michigan, Physics Department, Ann Arbor, Ml 1994-2000
Research Assistant
* Designed, built and demonstrated a scanning probe near-field optical microscope for linear and
nonlinear optical spectroscopy of single quantum dots at low temperature (4K)
* Mapped local optical density of states of single quantum dots and the spatial wavefunction of a single
guantum dot exciton
* Measured absorption and studied decoherence of excitons confined by a single quantum dot
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