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Education 
Lehigh University, Bethlehem, PA Physics Ph.D., 2012 
Lehigh University, Bethlehem, PA Physics M.S., 2010 
The University of Scranton, Scranton Physics B.S., 2007 
 
 
Research Experience: 
 ~7 years experience in Atom Probe Tomography 
 ~13 years experience in Electron Microscopy techniques including Cathodoluminescence (CL), Electron Beam 

Induced Current (EBIC), Focused Ion Beam (FIB), electron back scattered diffraction (EBSD), and Scanning 
Transmission Electron Microscopy (STEM). 

 Expertise in the experimental analysis of localized elemental compositional changes occurring at grain boundaries, 
interfaces, and cluster sites for energy related materials via atom probe tomography, and linking materials’ atomic 
scale structure and composition to bulk electronic, ionic, chemical, or mechanical properties. 

 Energy storage materials, structural materials, catalysts, photovoltaics, light emitting diodes, and fuel cells.  

 
Research and Professional Experience 
2017-Present Research Staff, Oak Ridge National Laboratory  
2014-2017 (Strategic Hire) Research Associate, Oak Ridge National Laboratory 
2012-2014 Post-doctoral Research Associate, University of Tennessee 
2007-2012 Research Assistant, Lehigh University 
 

Career Highlights 
 
Research: 127 Peer-Reviewed Journal Articles, 1 U.S. Patent filed, 18 Invited Talks, h-index = 34. 
Selected Awards: ORNL Early Career Researcher award in Science and Technology, DOE top 5 research highlight for 
2018, ORNL Strategic Hire, National Research Council Fellowship, Graduate Student Teaching Assistant Award. 
Funding: DOE EERE VTO, Intelligence Community, ORNL LDRD, DOE FE XMAT 
Scientific/ORNL Service: MRS Symposia Organizer, APT&M Symposia Organizer, CNMS User Meeting APT 
Tutorial Workshop Organizer, PSD Science Fair Outreach Volunteer, CNMS Seminar Series Coordinator 
Mentoring: 2 Postdocs and 2 Students Supervised 
 



Awards and Honors Received 
2021 ORNL Outstanding Scholarly Output Award 
2021 Outstanding CNMS Staff Member Award 
2019 ORNL Early Career Researcher award in Science and Technology 
2018 Published a DOE top 5 research highlight for 2018 
2017 Most Notable CNMS User Project, ORNL CNMS 
2014 Ceramographic Exhibit 2nd place award, SEM, American Ceramic Society 
2012 National Research Council Fellowship, Navy Research Laboratory 
2011  Best Student Presentation Award, MAS CL Topical Conference 
2010-2011 Sherman Fairchild Fellowship in Semiconductor Studies, Lehigh University 
2008  Graduate Student Teaching Assistant Award, Lehigh University 
2007  Excellence in Physics Award, University of Scranton 
2007  Sigma Pi Sigma Honors, University of Scranton 
2003-2007  Loyola Scholarship, University of Scranton 
 
Patents 
2020 (filed)  Yang Y, Pint B, Poplawsky JD, and Tan L, “Ta-Containing Fe-Ni Based Superalloys with 

High Strength and Oxidation Resistance for High-temperature Applications,” Docket No. 
6321-508 (157379.08301). 

 
Experimental Accomplishments 
Pioneered atom probe research on zeolite materials 
Clarified the interpretation of voids in atom probe tomography data 
Manage and lead over 30 user proposals focused on atom probe tomography per year 
Leading Aim 3:Coupled Electron-Ion Transport within the CNMS Electromechanics theme 
Expert at conducting and correlating TEM, EBIC, APT, EBSD, and CL experimental results for solar materials 
Fabricated Si-based TEM grids capable of correlative APT/TEM experiments 
Designed a vacuum transfer system to transport air sensitive samples from the FIB to the atom probe 
Designed the first simultaneous Cathodoluminescencene/Photoluminescence system (ref. 79) 
Developed a STEM-EBIC holder for the Nion-200 at ORNL (ref. 54) 
 
Funding 
2018-Present DOE Office of Fossil Energy eXtreme MATerials Program. 
2018-Present DOE Office of Energy Efficiency & Renewable Energy Office of Vehicle Technology 

Powertrain Materials Core Program. 
2016-Present U.S. DOE Office of Science User Facility, ORNL Center for Nanophase Materials Sciences, 

(Grant Numbers: KC0403040; FWP ERKCZ01). 
2016-2018 ORNL LDRD, “Supercomputers to Superalloys.” (LOIS ID: 8455) 
2016-2018 ORNL LDRD, “Advanced Atom Probe Tomography for Nanoscience Applications.” (LOIS 

ID: 8241) 
2016-2018 ORNL LDRD, “DAPPER: Data Analysis Parallel Package Maker - A Lego Set for Big Data 

Scientists.” (LOIS ID: 8449) 
2015-2017 Intelligence Community: “Understanding Interfacial Structure and Stability in SiGe/Si/SiGe 

Heterostructures for Quantum Computing.” 
2014-2016 ORNL LDRD Strategic Hire Fellowship, “Advanced Atom Probe Tomography for 

Nanoscience Applications.” (LOIS ID: 7509)  
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Invited Seminars 
8. “The Multiple Roles of Solute Additions in Maintaining the Strengthening Phase (θ′) in Al-Cu Alloys” Oak 

Ridge Chapter of ASM International, Oak Ridge, TN, September, 2020. 
7. “Understanding Materials Using Atom Probe Tomography,” The University of Tennessee, July 2019. 
6. “3D Analysis at the Nanoscale via Atom Probe Tomography: Metals and Beyond,” Washington University, 

November 2017. 
5. “3D Analysis at the Nanoscale via Atom Probe Tomography: Metals and Beyond,” PSD Seminar, ORNL, 

November 2017. 
5. Atom Probe Tomography for Nanoscience Applications,” CNMS user meeting, August 2016. 
4. “Grain Boundary and Interfacial Structure-composition-property Relationships in CdTe-based Solar Cells,” 

The University of Alabama, October 2016. 
3. “Grain Boundary and Interfacial Structure-composition-property Relationships in CdTe-based Solar Cells,” 

Lehigh University, May 2016. 
2. “STEM and APT for Understanding Qubit Structure and Chemistry at the Sub-nm-level,” Beyond Exascale: 

Qubits for Quantum Computing Workshop, 2015.  
1.  “Direct Imaging of Cl and Cu Electronic Property Changes in Polycrystalline CdTe Solar Cells,” The 

University of Toledo, October 2013. 
 
Invited Conference Presentations 
12.  “Precipitate Strengthening and Stabilization Mechanisms in Cast and Additively Manufactured Al-Cu-Mn-

Zr Alloys,” TMS2022, Virtual, February 2021. 
11.  “Understanding Radiation Resistance in High Entropy Alloys Through Atom Probe Tomography,” 

TMS2021, Virtual, March 2021. 
10.  “High temperature Microstructural stability Mechanisms Revealed by Microscopy in Al-Cu-Mn-Zr Alloys,” 

TMS2020, San Diego, CA, February 2020. 
9.  “Interpreting APT Data Containing He-bubbles in Irradiated Single-phase Concentrated Solid-solution 
 Alloys (SP-CSAs),” TMS2020, San Diego, CA, February 2020. 
8.  “Nanoscale Characterization of Zeolites using Atom Probe Tomography,” ACS 2019, Orlando, FL, April 

2019. 
7.  “Correlating He Bubble Segregation in APT Data to Radiation Tolerance for Single-phase Concentrated 

Solid-solution Alloys (SP-CSAs),” TMS 2019, San Antonio, TX, March 2019. 
6.  “Understanding Irradiation Induced Defects in Multicomponent Alloys,” Atom Probe Tomography and 

Microscopy, NIST Gaithersburg, MD, June 2018. 



5.  “Radiation Effects in High Entropy Alloys Revealed by Atom Probe Tomography,” TMS 2018, Phoenix, 
AZ, March 2018. 

4.  “An Atom Probe Perspective on High Entropy Alloys,” International Conference on Plasticity, Damage, and 
Fracture, San Juan, Puerto Rico, January 2018. 

3.  “Nano to Mesoscale CdTe Solar Cell Structure-composition-property Relationships Revealed by Microscopy 
and Electron Beam Induced Current Techniques,” Fall MRS 2016, Boston, MA, November 28 – December 
2, 2016. 

2.  “Atom Probe Tomography for Nanoscience Applications,” CNMS user week, Deep Data in Materials 
Characterization Workshop, Oak Ridge, TN, August 2016. 

1.   “A Method to Quantify Si/SiGe Interface Profiles Via Atom Probe Tomography,” Atom Probe Tomography 
and Microscopy, Gyeongju, Korea, June 2016. 

 
Contributed Conference Presentations 
14.  “Atom Probe Tomography Reveals Nickel’s Oxygen Solubility in Grains and Grain Boundaries after 

Oxidation,” TMS2022, Virtual, February 2021. 
13.  “The Synergistic Role of Mn and Zr/Ti in Producing 𝜃′/L12 Co-precipitates in Al-Cu Alloys,” TMS2021, 

Virtual, March 2021. 
12. “Interpreting Voids in Atom Probe Tomography Data for Accurate Compositional Measurements,” Atom 

Probe Tomography and Microscopy, November 2020. 
11. “The Synergistic Role of Mn and Zr/Ti in Producing θ'/L12 Co-precipitates in Al-Cu Alloys,” Atom Probe 

Tomography and Microscopy, November 2020. 
12. “Interpreting Voids in Atom Probe Tomography Data via Experiment and Theory,” Microscopy and 

Microanalysis, August 2019. 
11. “Microscopy Reveals the Role of Boundaries in Single-crystalline-like GaAs Solar Cells Grown on Flexible 

Metal Substrates,” Materials Research Society, December 2018. 
10. “Nanoscale Chemical Imaging of Coking Mechanisms in a Zeolite ZSM-5 Crystal by Atom Probe 

Tomography,” Microscopy and Microanalysis, August 2017. 
9. “Structural and Compositional Dependence of the CdTexSe1-x Alloy Layer Photoactivity in CdTe-based Solar 

Cells,” Materials Research Society. April 2017. 
8. “Atom Probe Tomography of Interfacial Segregation in CdTe-based Solar Cells,” Microscopy and 

Microanalysis, July 2016. 
7. “CdSe1-xTex Phase Segregation in CdSe/CdTe Based Solar Cells,” Microscopy and Microanalysis, August 

2015. 
6. “Atom Probe Tomography Analysis of Grain Boundaries and the CdS/CdTe Interface for CdTe based Solar 

Cells,” Materials Research Society, March 2015. 
5. “Direct Imaging of Cl and Cu Induced Electronic Property Changes in CdTe Solar Cells,” MRS Spring 

Meeting,  April 21-25, 2014.  
4. “Identifying the Charge Separation Efficiencies of Grain Boundaries in CdTe Thin-film Solar Cells Using In-

situ SEM and STEM Electronic Probing Techniques,” MRS Fall Meeting, December, 2013. 
3. “Identifying the Electronic Properties of Grain Boundaries in CdTe Thin- film Solar Cells Using EBSD and 

EBIC Techniques,” Microscopy and Microanalysis, August 2013. 
2. “A Combined Excitation Experiment and the Emission Nature of Eu in GaN,” American Physical Society, 

February 2012. 
1.  “Combined Excitation Experiment and the Emission Nature of Eu in GaN,” European MRS, September 

2011. 
 



Tutorials and Workshops Led 
2. “Live Lab Demo and Tutorial of Atom Probe Tomography and Scanning Transmission Electron 
 Microscopy,” CNMS User Meeting, ORNL, August 2017. 
1. “Electron Beam Induced Current and Cathodoluminescence,” AREMS, November 2013. 

 
Professional Activities: (International Conference and Workshop Organizer) 
2022 “Expanding the Limits of Atom Probe Tomography,”  Microscopy and Microanalysis, David Diercks, 

Ann Chiaramonti Debay, and Francois Vurpillot (co-organizers), August 2022. 
2020 “Advancements in Atom Probe Tomography for Materials Characterization,”  Materials Research 

Society, Baishakhi Mazumder, Jaebok Seol, Mukesh Bakav (co-organizers), December 2020. 
2018 “Semiconductor and Devices,”  Atom Probe Tomography and Microscopy, Baishakhi Mazumder (co-

organizer), June 2018. 
2017 “Live Lab Demo and Tutorial of Atom Probe Tomography and Scanning Transmission Electron 

Microscopy,” Baishakhi Mazumder, Wei Guo (co-organizers), CNMS User Meeting, August 2017. 
 
ORNL Service and Committee Membership 
2021  ORNL Gives Fundraising Coordinator 
2017-present CNMS Seminar Series Coordinator 
2018-2020 Scanning Electron Microscopy Outreach Coordinator 
2016-present PSD Science Fair Trailer Volunteer 
2017  PSD Communications Action Committee  
 
Professional Society Membership: International Field Emission Society (IFES), Materials Research Society 
(MRS), Microscopy Society of America (MSA), The Minerals, Metals, and Materials Society (TMS), and 
Microanalysis Society (MAS). 
 
Graduate and Post-doctoral Advisors 
Ph.D. Advisor: Dr. Volkmar Dierolf (Lehigh University, Bethlehem, PA, USA) 
Postdoctoral Advisor: Dr. Stephen J. Pennycook (ORNL, University of Tennessee) 
 

Post-doctoral Researchers Advised 
2. Dr. Qingqiang Ren (Oak Ridge National Laboratory, 2020-present) 
1. Dr. Wei Guo (Oak Ridge National Laboratory, 2015-2018) 
 

Students Advised 
2. Jith Sarker (The University of Buffalo, Prof. Baishakhi Mazumder), “Migration of oxygen vacancies, 

oxygen, and metal ions in metal-oxide materials,” Advanced Short-term Research Opportunity (ASTRO), 
2019. 

1. Linqing Peng (Grinnell University), “A New Program for Three-dimensional Quantification of Elemental 
Segregation to Precipitate Interfaces,” Oak Ridge Science Semester, 2017. 

 
 
 
 

 
 



 
 


