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Ph. D. Physics, University of Illinois Urbana-Champaign  

B. A. Physics and Mathematics, Rice University 

 

 R&D 100 Award – The Hard X-ray Nanoprobe (2009) 
 

 

 Fundamental physics of active materials at the nanoscale – controlling correlated material 

response through scaling, engineered interfaces, heterostructures, and environments 

 Coherent diffraction imaging and Bragg ptychography for nanoscale structural studies  

 Frontier scattering tools for synchrotron microscopy – inelastic and correlative imaging 

 

Argonne National Laboratory - Center for Nanoscale Materials (CNM)    2009-present 
Scientist, Nanoscience 

 Innovation, design, and implementation of frontier techniques for nanoscale imaging of materials 
properties using hard x-ray microscopy 

o Demonstrated hard x-ray imaging of structural domains at landmark 6nm spatial resolution 
o Observed large wave-vector phonon confinement in 10nm semiconductor membranes 

 Scientific contact for CNM x-ray diffraction microscopy user projects - collaboratively guiding all phases 
of proposals, project planning, data acquisition, data analysis and publication. 

 
Argonne National Laboratory –Center for Nanoscale Materials (CNM)   2004-2009 
Assistant Physicist 

 Co-principal investigator of the R&D 100 award-winning Hard X-ray Nanoprobe Beamline – design, 
construction, commissioning, and acceptance ($13.6 million project) 

 Development of a non-goniometer-based approach to hard x-ray nanoscale strain mapping at a strain 
sensitivity of dc/c ~10-5 at a spatial resolution of ~25nm  

 
McGill University – Department of Physics      2002-2004 
Post-Doctoral Fellow 

 Observed geometrical pinning of strain fields near ferroelectric domain boundaries 

 Quantified separation of critical fluctuations from static disorder in displacive phase transitions  
 
University Illinois Urbana-Champaign – Department of Physics    1998-2002 
Graduate Research Assistant 

 Determination of phonon dispersions in elemental systems via hard x-ray thermal diffuse scattering 

 Observed phonon softening and renormalization near displacive charge-density-wave transitions  
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Patents 

 No. 7,331,714 A optoelectronic structure for a multifunctional hard x-ray Nanoprobe instrument. 

D. Shu, J. Maser, B. Lai, S. Vogt, M. Holt, C. Preissner, R. P. Winarski, and G. B. Stephenson   

 


