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Summary of Qualifications 
• 15+ years of applied and fundamental research experience in energy conversion/storage and optoelectronic materials 
• Extensive experience with vacuum synthesis of oxide, semiconductor and carbon nanomaterials and thin films, and the 

characterization of these materials using tomographic, spectroscopic and electron microsocopy-based techniques 
• Demonstrated ability to work independently and as part of a group effort, both within a research group and as part of 

domestic and international collaborations 
• Strong presentation and written communication skills, with extensive experience speaking to large groups of peers 
 

Education   

Northwestern University                              
• Doctor of Philosophy, Materials Science and Engineering                  August 2013 
• Kellogg School of Management, Management for Scientists and Engineers Program           Summer 2012 

  

The College of William and Mary                          
• Bachelor’s of Science in Chemistry, with a minor in Applied Science             May 2008 
• Graduated cum laude, with High Honors in Chemistry 

 

Recent Research Experience 
Materials Scientist, Joint Center for Energy Storage Research (JCESR), Argonne National Laboratory  2016-Present 
 Supervisor: Dr. George Crabtree 

• Management of the Electrochemical Discovery Laboratory, including coordination of external user research 
activities and collaborative outreach to the larger JCESR and Argonne community 

• Electrochemical and spectroscopic investigation of interfacial stability of anode surfaces for beyond Li-ion battery 
technologies, including protected Li metal and multivalent anodes (Mg, Zn, etc…) 

• Materials development and spectroscopic/electrochemical investigation of buried interfaces in oxide and sulfide-
based solid electrolytes for all-solid-state batteries 
 

Postdoctoral Researcher, Materials Science Division, Argonne National Laboratory           2013-2016 
Research Advisor: Dr. Nenad Markovic 
• Managed the Electrochemical Discovery Laboratory and installed/operated a multi-module ultrahigh vacuum 

synthesis and characterization system 
• Characterized magnesium deposition and stripping behavior in novel multivalent electrolyte systems using surface 

electroanalytical and spectroscopic techniques 
• Synthesized thin film oxide cathode materials via magnetron sputtering for use as model systems for understanding 

the effects of defect structures on the performance of multivalent ion battery systems 
 

PhD Candidate, Materials Science and Engineering, Northwestern University                2008-2013 
Research Advisor: Professor Lincoln Lauhon 
• Synthesized silicon and germanium nanowires via low pressure thermal chemical vapor deposition for studies of 

the influence of the catalyst on dopant incorporation, as well as for use as functional optoelectronic materials 
• Analyzed doped nanowire structures using atom probe tomography, with a focus on understanding dopant 

incorporation mechanisms as a means of controlling dopant distributions in nanowires 
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transformation of impurity HF to H2 and LiF in lithium ion batteries. Nature Catalysis 1 (2018) 255-262. 
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Molecular Understanding of Polyelectrolyte Binders that Actively Regulate Ion Transport in Sulfur Cathodes with High 
Areal Sulfur Loadings. Nature Communications 8 (2017) 2277. 

Lau, K.-C.; Dietz Rago, N. L.; Connell, J. G.; Hu, B.; Zhang, L.; Zhang, Z; Liao, C. Improved Performance through Tight 
Coupling of Redox Cycles of Sulfur and 2,6-Polyanthraquinone in Lithium-Sulfur Batteries. Journal of Materials Chemistry 
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Conference & Seminar Presentations 
Connell, J. G. (Invited Presentation) Anion Effects at Multivalent Anodes: Toward Common Descriptors for Designing 
New Magnesium Electrolytes. 3rd International Symposium on Magnesium Batteries. Ulm, Germany (Virtual) Sept. 2020. 
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Connell, J. G. (Poster Presentation); Zhu, Y.; Tepavcevic, S.; Zapol, P.; Fong, D. D.; Garcia-Mendez, R.; Sakamoto, J.; 
Ingram, B. J.; Freeland, J. W.; Curtiss, L. A.; Markovic, N. M. Kinetic versus Thermodynamic Phenomena Guiding 
Interfacial Stability of Solid-State Electrolytes. Batteries Gordon Research Conference, Feb. 2020. 

Connell, J. G. (Invited Presentation) Understanding (Electro)chemical Reactivity at Buried Interfaces in Energy Storage 
Systems. American Chemical Society Great Lakes Regional Meeting. May 2019. 

Connell, J. G.; Genorio, B.; Lopes, P. P.; Strmcnik, D.; Stamenkovic, V. R.; Markovic, N. M. Impurity-Driven Anode 
Surface Chemistry in Electrolytes for Multivalent Ion Batteries. 232nd Electrochemical Society Meeting. Oct. 2017. 

Connell, J. G. 3D Composition Profiling at the Nanoscale: Doping Limits in Semiconducting Nanowires. Center for 
Nanoscale Materials Division Seminar, Host: Prof. Amanda Petford-Long. Argonne National Laboratory, Jan. 2013. 

Connell, J. G.; Yoon, K.; Perea, D. E,; Schwalbach, E. J.; Voorhees, P. W. & Lauhon, L. J. Facet-Dependent Dopant 
Incorporation in VLS-Grown Nanowires. Materials Research Society Fall Meeting, Nov. 2012. 

Connell, J. G.; Al Balushi, Z. Y.; Sohn, K.; Huang, J.; Lauhon, L. J. Growth of Ge Nanowires from Au-Cu Alloy 
Nanoparticle Catalysts Synthesized from Aqueous Solution. Materials Research Society Spring Meeting, April 2011. 

Connell, J. G.; Al Balushi, Z. Y.; Sohn, K.; Huang, J.; Lauhon, L. J. The Influence of the Catalyst on Dopant Incorporation 
and Growth of Ge Nanowires. Electronic Materials Conference, June 2010. 

Honors & Awards  
American Vacuum Society Speaker Award, Hilliard Symposium, Northwestern University            2013 
Cabell Terminal Year Fellowship, Northwestern University                   2012 
Hierarchical Materials Cluster Program Fellowship, Northwestern University               2009 
American Institute of Chemists Foundation Award                     2008 
Physics Research Experience for Undergraduates Program, The College of William and Mary            2006 
William and Mary Scholar Award, The College of William and Mary                 2004 
Monroe Scholarship, The College of William and Mary                    2004 

 

Skills     
Synthetic Techniques: magnetron sputtering, molecular beam epitaxy, chemical vapor deposition (thermal and 

plasma-enhanced), electron beam evaporation, aqueous nanocrystal synthesis 

Microscopy/Microanalysis: X-ray photoelectron spectroscopy, Auger electron spectroscopy, ultraviolet photoelectron 
spectroscopy, low energy electron diffraction, low energy ion scattering, three-dimensional 
atom probe tomography, transmission electron microscopy (scanning and conventional), 
scanning electron microscopy, energy-dispersive X-ray spectroscopy, electron energy loss 
spectroscopy, time of flight mass spectrometry 

Electrochemical Analysis: Rotating (ring) disk voltammetry, bulk electrolysis 

Software:  Igor Pro, Origin, Digital Micrograph, IVAS (APT Analysis), Inca/Aztec (EDS Analysis), 
Illustrator, Photoshop, LaTeX, Microsoft Office Suite 


