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Work address

Oak Ridge National Laboratory

1 Bethel Valley Rd, Bldg. 4515, Rm. 209
Oak Ridge, TN 37831

Research interests

Aberration-corrected (scanning) transmission electron microscopy ((S)TEM), electron energy loss
spectroscopy (EELS) , in situ gas-heating / liquid / biasing experiments, materials for catalysis, fuel cells
and batteries, semiconductors and 2D materials, electron pair-distribution function (ePDF) analysis,
focused-ion beam (FIB) sample preparation, X-ray absorption spectroscopy (XAS).

Appointments

2022- present: Postdoctoral Associate, Massachusetts Institute of Technology, Department of Materials
Science and Engineering. Advisor: Prof. Frances M. Ross.

Skills: In situ (S)TEM, FIB sample preparation, EELS, 4D STEM.

Tasks: Understanding semiconductors and memory devices at the atomic scale (changes in phase,
composition, oxidation level) using in situ biasing and in situ gas-heating STEM. Development of new in
situ (S)TEM experiments.

2017-2022: Ph.D. student, University of Pennsylvania, Department of Materials Science and Engineering.
Advisor: Prof. Eric A. Stach. My project was part of an Energy Frontier Research Center (EFRC).

Skills: Ex situ and in situ (S)TEM, EELS, XAS, multimodal STEM/XAS analysis, ePDF, diffraction.
Tasks: Understanding changes in composition and valence state in nanocatalysts (among others CoPt,
Culr, and CuPt nanoparticles for fuel cells) with in situ gas-heating STEM. Enhancing TEM diffraction,
EELS capabilities and multimodal characterization with XAS, machine learning analysis of STEM and
EELS data.

Education

Ph.D. in Materials Science and Engineering, University of Pennsylvania, Philadelphia, PA. Defense:
February 28", 2022. 2017-2022.

Dissertation: Ex situ and in situ transmission electron microscopy analysis of bimetallic nanocatalysts.
Doctoral advisor: Pr. Eric A. Stach. Committee: Christopher B. Murray, Raymond J. Gorte, Peter K. Davies.

Master of Materials Science and Nanoengineering, Rice University, Houston, TX, 2016-2017.
Combined BS/MS in Mechanical and Industrial Engineering at Arts et Métiers ParisTech Graduate

School of Mechanical and Industrial Engineering (Ecole Nationale Supérieure d’ Arts et Métiers), Paris,
France, 2011-2016.
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Work experience in companies

June 2016 - August 2016: Intern at the Materials Science Laboratory of the Sony Technology Center
(Sony Corporation) in Stuttgart, Germany. Supervisor: Dr. Gabriele Nelles and Dr. Nadejda Krasteva.

Tasks: Tested and prepared active materials for enhancement of Li-ion battery stability at high-voltage
charging. The goal was to design and understand novel Li-ion battery with enhanced energy storage
capacity.

Publications (Citation > 2500, h-index: 18). Total of 59 publications. 14 first-author papers published,
including two first-author papers in JACS and two first-author papers in Chemistry of Materials. 1 book
chapter for Springer Handbook.
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Foucher, A.C.; Mortelmans, W.; Reidy, K.; Frenkel, A.l.; Sofer, Z., Jaramillo, R.; Ross, F.M.
Investigation of oxidation mechanisms in HfS, and ZrS; 2D films with in situ microscopy, under
review, Journal of Materials Chemistry C, (postdoctoral project).

Foucher, A.C.; Wang, B.; Ando, T.; Rozen, J.; Ross, F.M. In situ STEM characterization of
Structural changes in HfO, for neuromorphic devices, in preparation (postdoctoral project).

Collaborations with companies




Intel, IBM, BASF, and Sony Corporation

Honors and Awards

July 2019 - June 2020: Graduate Student Fellow of the Vagelos Institute for Energy Science and
Technology, University of Pennsylvania: The fellowship is “awarded on the basis of academic excellence,
that demonstrated likelihood that the Fellow will become a leader in the next generation of energy scientists
and engineers, and alignment of the Ph. D. project with the research priorities of the Institute”.

June 2016: Winner of the Mayoux-Dauriac Price, which awards fourth-year students for “their knowledge
of the French language and their use in oral report and writings in literary, mathematical or scientific
works”. 8 winners out of 1263 students.

Internship

February 2016 - May 2016: Research Assistant at the Materials Science laboratory of Arts et Métiers
ParisTech, PIMM: Processes and Engineering in Mechanics and Materials, within the Comet group, in
parallel to my studies. Research supervisor: Dr. Véronique Favier.

Tasks: Conducted conventional and ultrasonic fatigue testing on metallic samples: The goal was to
understand degradation mechanisms of materials used in industry.

Teaching

Fall 2023: Teaching Assistant for Course 3.22: “Structure and Mechanics of Materials™, a core course for
graduate students taught by Pr. Frances M. Ross, MIT.

Fall 2021: Teaching Assistant for MSE 530: “Thermodynamics of materials”, a core course for MSE
graduate students taught by Pr. I-Wei Chen, University of Pennsylvania. Evaluation: 4/4.

I also worked with four senior undergraduate students on a “senior design project”. We are synthesizing
novel bimetallic samples to optimize the use of precious metals such as Ir, Ru or Rh.

Spring 2021: Teaching Assistant for MSE 520: “Structure of Materials”, a core course for MSE graduate
students taught by Pr. 1-Wei Chen, University of Pennsylvania. Evaluation: 3.71/4.

Fall 2020: Teaching Assistant for MSE 530: “Thermodynamics of materials”, a core course for MSE
graduate students taught by Pr. I-Wei Chen, University of Pennsylvania. Evaluation: 3.80/4.

Spring 2020: Teaching Assistant for MSE 520: “Structure of Materials”, a core course for MSE graduate
students taught by Pr. I-Wei Chen, University of Pennsylvania. Evaluation: 3.62/4.

Applications for grants and funding sources

Co-writer of proposals and proposal renewals for projects funded by the semiconductor research society
(SRC) and IBM.

Conferences



M&M 2024: Oral presentation: (invited talk): “Multimodal STEM and XAS Characterization of
Bimetallic Nanocatalysts”.

MRS Fall 2023: Oral presentation (in person): Dynamic Changes in Intermetallic CuPt Catalysts Studied
with In Situ Gas-Heating STEM-EELS Analysis at 1 Bar.

Oral presentation (in person): Surface Dynamics of Hf- and Zr- based Thin Films During Oxidation
Studied with In Situ STEM and SEM to Guide the Design of Innovative Electronic Devices.

Oral presentation (in person): Filament-Induced Crystallization of TiN/HFOX/TiN Film in Neuromorphic
Devices.

NAM 2023: Oral presentation (in person): “Synthesis and Characterization of core-shell Cu-Ru, Cu-Rh
and Cu-Ir nanoparticles”.

MRS Spring 2023: Oral presentation (in person): “Synthesis and Characterization of Pt and Pd Nano-
Shells to Optimize the Performance and Reduce the Cost of Expensive Catalysts”.

MRS Fall 2022: Oral presentation (in person):
“Effects of Crystallization on the Conductance of HfOx ReRAM by In Situ TEM Method”.

“Investigation of Oxidation Mechanism in HfS; and ZrS; TMDs with In Situ Transmission Electron
Microscopy™.

MRS Fall 2021: Poster presentation: “Synthesis and Characterization of Core-Shell Cu-Ru, Cu-Rh, and
Cu-Ir Nanoparticles”.

M&M 2021: Oral presentation: (virtual): “Structural and Valence State Modification of Cobalt in CoPt
Nanocatalysts in Redox Conditions”.

MRS Spring 2021: Oral presentation (virtual): “Structural and Valence State Modification of Cobalt in
CoPt Nanocatalysts in Redox Conditions”.

Professional Service

Referee for ACS Applied Materials & Interfaces
Member of the Miceoscopy Society of American (MSA) Education Outreach Committee.

Languages: French (native), German (bilingual), English (fluent).



