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Ph. D. Physics, University of Illinois Urbana-Champaign (2002) 
B. A. Physics and Mathematics, Rice University (1998) 

 

• Predictive control of classical and quantum material response at the nanoscale through 
synchrotron microscopy of strain, scaling, and structural dynamics 

• Coherent x-ray diffraction imaging and Bragg ptychography for nanoscale structural studies  

 
Argonne National Laboratory - Center for Nanoscale Materials (CNM)    2010-present 
Scientist, Nanoscience 
• Beamline Director - CNM/APS Hard X-ray Nanoprobe Beamline (2016 – present) 

o Scientific productivity increase of ~2x over this time period 
o APS-U Beamline Enhancement awarded - “The 4D Nanoprobe” 

• Scientific lead - CNM X-ray diffraction microscopy program (2010 – present) 
o Demonstrated 3D Bragg Projection Ptychography at ~20nm^3 resolution 
o Demonstrated 2D Bragg Projection Ptychography at 5nm spatial resolution 
o Observed large wave-vector phonon confinement in 10nm semiconductor membranes 

 
Argonne National Laboratory – Center for Nanoscale Materials (CNM)   2004-2010 
Assistant Physicist 
• Co-principal investigator of Hard X-ray Nanoprobe Beamline Project – design, construction, 

commissioning, and acceptance  
• 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 
• Observation of geometrical pinning of strain fields to ferroelectric domain boundaries 
• 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 

 
 

•  R&D 100 Award – The Hard X-ray Nanoprobe (2009) 
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Strain imaging through nano-focused coherent Bragg diffraction ptychography 
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• “Hard X-ray coherent diffraction imaging using nanoscale focusing optics” TMS 2019 
•  “High Resolution Operando X-ray Microscopy of Nanostructures” ALS User’s Meeting 2017 
• “Coherent diffraction using nanoscale focusing optics” Petra IV Upgrade Coherence Workshop 2017 
• “Coherent diffraction suing nanoscale focusing optics” ATOMIC APS-U Workshop 2017 
• “Nanoscale Hard X-ray Microscopy.”  Denver X-ray Conference, Westminster CO (DXC 2015) 
•  “Strain Imaging of Nanoscale Semiconductor Heterostructures with Bragg Projection Ptychography.”  

The 12th Biennial Conference on High-Resolution X-ray Diffraction and Imaging, Grenoble France (XTOP 
2014) 
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•  “Hard X-ray Nanoscale Structural Imaging of Ferroelectric Thin Films”  11th International Conference on 
X-ray Microscopy, Aug 5-10 Shanghai China 2012 

• “Hard X-ray Nanoscale Structural Imaging of Multiferroic Thin Films” Frontiers in electronic materials: 
Correlation effects and memristive phenomena.  Jun 17-20 Aachen, Germany 2012 

• “Nanoscale diffraction microscopy at the CNM/APS Hard X-ray Nanoprobe Beamline”,  Materials 
Science and Technology Pittsburgh PA 2009 

• “Nanoscale diffraction microscopy at the CNM/APS Hard X-ray Nanoprobe Beamline”,  International 
Semiconductor Device Research Symposium, College Park MD - ISDRS 2009 

• “Nanoscale Diffraction Microscopy at the CNM/APS Hard X-ray Nanoprobe Beamline” Denver X-ray 
Conference, Denver CO 2008 

• “Observing nanoscale phenomena near phase transitions via diffraction microscopy at the nanoprobe 
beamline” Northern Iowa University Seminar Series 2008 

• “Scientific applications of the hard x-ray Nanoprobe” American Geophysical Union AGU Joint Assembly, 
Baltimore MD 2006  

 
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   

 
 

 
• Guest lecturer: “Nanomaterials” Northwestern University 2013 - 2014 
• Neutron and X-ray Summer School “The Hard X-ray Nanoprobe” 2010, 2012 
• CNM Short Course “Science with the Hard X-ray Nanoprobe” 2010-2018 

 

• Member - Chicago Quantum Exchange 
• Member - ANL Quantum Information Science Incubator 
• Member – APS Partner User Council  
• NSLSII X-ray Microscopy and Imaging Proposal Review Panel 2016-present 
• Journal review: JACRA, PRB, ACS Nano, PNAS, JSR 
• LDRD proposal review - Innovate / Prime / PSE / Hard X-ray Sciences 
• Member - EXM, XSD, and MSD staff hiring committees 
• Technical design review teams APS-U ATOMIC, CHEX, Velociprobe 
 
• Gregory Brian Stephenson  

Senior Scientist, Materials Science Division 
Argonne National Laboratory 
stephenson@anl.gov 

• Tijana Rajh  
Deputy Division Director, Nanoscience and Technology Division 
Argonne National Laboratory 
rajh@anl.gov 

• Paul Evans  
Professor, Material Science Engineering 
University of Wisconsin Madison 
evans@engr.wisc.edu 
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