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Major Goals:  The conference will be held in South Hadley, MA August 7 - 12, 2022.  An associated conference 
designed for students and postdocs is the Gordon Research Seminar held August 6 - 8, 2022, immediately 
preceding the GRC. The purpose of the conference and seminar is to bring world experts together to discuss the 
forefront of ceramics research and to expose graduate students and early career professionals to the latest findings 
in the topical areas described in the proposal.  The overall theme and the specific topics covered in this GRC are of 
direct relevance to the Army because they connect directly to the development of new materials with exceptional 
and even unprecedented behaviors.  In particular, the conference will have a strong focus on mechanical behavior 
of materials, including the coupling between various physical phenomena (mechanical, thermal, chemical, 
electrical, magnetic, or optical), to generate new responses. Insight provided through the study of coupled, 
multiphysical phenomena at the atomistic and nanometer scales ultimately enables the design of materials with 
desired properties and behaviors.

Accomplishments:  Many of the most interesting and technologically relevant properties of ceramics derive from 
coupled phenomena (mechanical, thermal, chemical, electrical, magnetic, optical) that originate at the atomistic and 
nanometer length scales. The complex behavior of ceramics under extreme conditions and/or away from 
equilibrium leads, on the one hand, to challenges in deciphering behavioral mechanisms, and on the other, 
opportunities to create ceramics with unprecedented properties. A wide variety of experimental and theoretical tools 
have recently emerged to reveal multiphysical, multiscale mechanisms that govern material behavior during 
processing and service. These specifically include the emergence of data driven atomistic and mesocontinuum 
computational modeling approaches, novel in situ experiments, and measurements under extreme conditions.



This conference was the latest in the series of highly successful GRCs on Solid State Studies in Ceramics that 
started in 1954. It examined the above issues in structural and functional ceramics. Topics included, among others, 
additive manufacturing, accelerated materials discovery, the behavior of hierarchical materials, understanding 
thermal-mechanical response under extreme conditions, in situ experiments (including transmission electron 
microscopy), coupled phenomena during processing and service, and fundamental studies in perovskites.



Participants in the conference experienced a stimulating and diverse environment in which they discussed the 
forefront of ceramics science and engineering. Students and young professionals enjoyed opportunities to interact 
with experts in the field during the oral presentations as well as the evening poster sessions. The discussion 
sessions were structured to identify both challenges and opportunities in the discipline. A Power Hour was 
organized to promote the inclusion and professional development of women and underrepresented minorities in 
ceramics research. The accompanying Gordon Research Seminar (GRS) offered additional career development 
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and networking opportunities for students and young researchers.



The Solid State Studies in Ceramics Gordon Research Seminar (GRS) offered a unique opportunity for graduate 
students, post-docs and other young scientists to engage in a vibrant scientific exchange of knowledge in the field 
of ceramics. Being the third Solid State Studies in Ceramics GRS, the 2022 meeting, "Fundamental Phenomena in 
Ceramics from the Atomistic Level to the Microstructure", allowed the young scientific generation to present and 
share current work in a unique and informal atmosphere.



The seminar engaged in two complementary aspects of cutting-edge research in ceramic materials; microstructure 
and atomistic level characterization. These two were brought together to offer new insights as for what arises when 
the two are combined. The seminar included a broad range of topics at the macroscopic level as well as application 
derived research. In addition, advanced characterization methods utilized to provide fundamental understanding of 
phenomena at the atomistic level were presented. The multiscale approach allowed attendees to investigate the 
effects of ceramics science done at the atomistic scale on the microstructure and ceramic properties, with the goal 
of gaining the ability to tailor specific designed properties.



The seminar consisted of talks, poster sessions and a career panel which gave researchers at different early career 
stages new insights into planning their career ahead. The GRS included a diverse audience from multiple 
countries, areas of expertise and career directions (academia, industry and national labs).
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GORDON RESEARCH CONFERENCES 
FINAL REPORT 
US Army Research Office 
Solid State Studies in Ceramics GRC/GRS 
Grant Number W911NF2210017 
 
Operational Summary 

The Gordon Research Conference (GRC) and Gordon Research Seminar (GRS) on Solid State Studies in Ceramics 
were held at Mount Holyoke College in South Hadley, Massachusetts from August 6-12, 2022.  The meeting covered 
a variety of scientific topics and the content presented was highly rated by participants. 
 

Conference Participants 
The Conference was well-attended with 116 participants. Scientists from academia represented 87% of the participants 
while attendees from government accounted for 7% and those from industry totaled 6%.  The meeting also attracted 
a strong mix of young investigators and senior scientists.  Students and post-docs accounted for 47% of all attendees. 
Approximately 33% of the participants at the 2022 meeting were women. 
 

 

 
Seminar Participants 
The Seminar was well-attended with 55 participants. Students and post docs combined accounted for 87% of all 
attendees. Approximately 35% of the participants at the 2022 seminar were women. 
 

 
  
Conference Program 
Many of the most interesting and technologically relevant properties of ceramics derive from coupled phenomena 
(mechanical, thermal, chemical, electrical, magnetic, optical) that originate at the atomistic and nanometer length 
scales. The complex behavior of ceramics under extreme conditions and/or away from equilibrium leads, on the one 
hand, to challenges in deciphering behavioral mechanisms, and on the other, opportunities to create ceramics with 
unprecedented properties. A wide variety of experimental and theoretical tools have recently emerged to reveal 
multiphysical, multiscale mechanisms that govern material behavior during processing and service. These 
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specifically include the emergence of data driven atomistic and mesocontinuum computational modeling 
approaches, novel in situ experiments, and measurements under extreme conditions. 
 
This conference was the latest in the series of highly successful GRCs on Solid State Studies in Ceramics that started 
in 1954. It examined the above issues in structural and functional ceramics. Topics included, among others, additive 
manufacturing, accelerated materials discovery, the behavior of hierarchical materials, understanding thermal-
mechanical response under extreme conditions, in situ experiments (including transmission electron microscopy), 
coupled phenomena during processing and service, and fundamental studies in perovskites. 
 
Participants in the conference experienced a stimulating and diverse environment in which they discussed the 
forefront of ceramics science and engineering. Students and young professionals enjoyed opportunities to interact 
with experts in the field during the oral presentations as well as the evening poster sessions. The discussion sessions 
were structured to identify both challenges and opportunities in the discipline. A Power Hour was organized to 
promote the inclusion and professional development of women and underrepresented minorities in ceramics 
research. The accompanying Gordon Research Seminar (GRS) offered additional career development and 
networking opportunities for students and young researchers. 
 
The Solid State Studies in Ceramics Gordon Research Seminar (GRS) offered a unique opportunity for graduate 
students, post-docs and other young scientists to engage in a vibrant scientific exchange of knowledge in the field of 
ceramics. Being the third Solid State Studies in Ceramics GRS, the 2022 meeting, "Fundamental Phenomena in 
Ceramics from the Atomistic Level to the Microstructure", allowed the young scientific generation to present and 
share current work in a unique and informal atmosphere. 
 
The seminar engaged in two complementary aspects of cutting-edge research in ceramic materials; microstructure 
and atomistic level characterization. These two were brought together to offer new insights as for what arises when 
the two are combined. The seminar included a broad range of topics at the macroscopic level as well as application 
derived research. In addition, advanced characterization methods utilized to provide fundamental understanding of 
phenomena at the atomistic level were presented. The multiscale approach allowed attendees to investigate the 
effects of ceramics science done at the atomistic scale on the microstructure and ceramic properties, with the goal of 
gaining the ability to tailor specific designed properties. 
 
The seminar consisted of talks, poster sessions and a career panel which gave researchers at different early career 
stages new insights into planning their career ahead. The GRS included a diverse audience from multiple countries, 
areas of expertise and career directions (academia, industry and national labs). 
 
Conference Budget 
Funding provided by the US Army Research Office supported partial registration and/or travel for 7 postdocs, 5 
assistant professors, 31 graduate students and 1 research scientists at the GRC and27 graduate students, 1 professor  
and 7 postdocs at the GRS.   
 
Conference Feedback 
Participants had an opportunity to provide feedback at the end of the Conference. The feedback collected from the 
meeting was extremely positive. Evaluations included numerous positive remarks including great diversity between 
speakers and attendees, great power hour and the new and interesting topics. Evaluations from the GRS included 
positive comments regarding stimulating and engaging discussions, diverse speaker pool and networking 
opportunities. 
 
GRC would like to thank the US Army Research Office for its continued support of the meetings.  The contributions 
received have been critical to the success of the conferences and are having a measurable impact in advancing the 
frontiers of science worldwide. 
 
Dr. Ivar Reimanis, GRC Chair     
Colorado School of Mines   
 
Dr. Edwin Garcia, GRC Vice Chair   Dr. Wayne Kaplan, GRC Vice Chair 
Purdue University    Technion – Israel Institute of Technology   
 
Dr. Jasmin Koldehoff, GRS Chair   Dr. Hadas Sternlicht, GRS Chair 
Hamburg University of Technology   National Center for Electron Microscopy, 
      Lawrence Berkeley National Laboratory 
Dr. Nancy Ryan Gray 
President and Chief Executive Officer 



Gordon Research Conferences 
Solid State Studies in Ceramics 
Gordon Research Conference 
Coupled Phenomena in Ceramics Across Length Scales 
August 7 - 12, 2022 
Chair Ivar E. Reimanis 
Vice Chairs Wayne D. Kaplan and Edwin Garcia 
Mount Holyoke College 
50 College Street 
South Hadley, MA, United States 
 
Conference Program 
Sunday 

2:00 pm - 9:00 pm Arrival and Check-in 

6:00 pm - 7:00 pm Dinner 

7:30 pm - 7:40 pm Introductory Comments by GRC Site Staff / Welcome from the GRC Chair 

7:40 pm - 9:30 pm Achieving Exceptional Responses in Structural Materials 
Discussion Leader: Brian Cox (Gentleman Scientist, United States) 

7:40 pm - 8:20 pm Julia Greer (California Institute of Technology, United States) 
"Materials by Design: Three-Dimensional Nano-Architected Meta-Materials" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Kevin Hemker (Johns Hopkins University, United States) 
"Understanding and Mitigating Amorphization to Improve the Ballistic Performance of 
Boron Carbide" 

9:15 pm - 9:30 pm Discussion 

Monday 

7:30 am - 8:30 am Breakfast 

8:30 am - 9:00 am Group Photo 

9:00 am - 12:30 pm Thermo-Mechanical Behavior in Extreme Environments 
Discussion Leader: William Fahrenholtz (Missouri University of Science and 
Technology, United States) 

9:00 am - 9:40 am Alexandra Navrotsky (Arizona State University, United States) 
"High Entropy Oxides - Order Competes with Randomness" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am David Poerschke (University of Minnesota, United States) 



"New Strategies to Understand Oxidation Processes in Heterogeneous, Non-oxide 
Ceramic Composites" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Frank Zok (University of California, Santa Barbara, United States) 
"Tensile Response of SiC/SiC Composites: Fragmentation, Sliding, and Interface 
Degradation" 

12:10 pm - 12:30 pm Discussion 

12:30 pm - 1:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

3:00 pm - 4:00 pm The GRC Power Hour™ 
The GRC Power Hour™ is designed to address diversity and inclusion in the scientific 
workplace by providing a safe environment for informal and meaningful conversations 
amongst colleagues of all career stages. The program supports the professional growth 
of all members of our communities, including ethnicity, race and/or gender identity by 
providing an open forum for discussion and mentoring. 
Organizer: Corinne Packard (Colorado School of Mines, United States) 

4:00 pm - 6:00 pm Poster Session 

6:00 pm - 7:00 pm Dinner 

7:30 pm - 9:30 pm Processing Complex Structures 
Discussion Leader: Lisa Rueschhoff (AFRL, United States) 

7:30 pm - 8:10 pm Mark O'Masta (HRL Laboratories, LLC, United States) 
"Additive Manufacturing of Reinforced Polymer Derived Ceramics" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Edson Roberto Leite (Centro Nacional de Pesquisa em Energia e Materiais (CNPEM), 
Brazil) 
"Visualization of the Sintering and Desintering in Nanoceramics with Atomic 
Resolution" 

9:10 pm - 9:30 pm Discussion 

Tuesday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Interfaces and Grain Boundaries 
Discussion Leader: Fadi Abdeljawad (Clemson University, United States) 

9:00 am - 9:40 am Yuichi Ikuhara (University of Tokyo, Japan) 
"Atomistic Dynamics of Deformation, Fracture and GB Migration in Ceramics" 



9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Amanda Krause (University of Florida, United States) 
"Capturing Unexplained Grain Growth Behavior by 4D X-ray Diffraction Microscopy" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Timofey Frolov (LLNL, United States) 
"Modeling Grain Boundary Mediated Plasticity with Massively Parallel Atomistic 
Simulations" 

12:10 pm - 12:30 pm Discussion 

12:30 pm - 1:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm - 7:00 pm Dinner 

7:30 pm - 9:30 pm Defects in Ceramics 
Discussion Leader: Nasim Alem (Penn State University, United States) 

7:30 pm - 8:10 pm William Bowman (University of California, Irvine, United States) 
"Defect Segregation and Electrical Conductivity of Oxide Grain Boundaries Studied with 
Multiscale Synthesis and Characterization" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Elizabeth Dickey (Carnegie Mellon University, United States) 
"Point Defects and Lattice Disorder in Electronic Ceramics" 

9:10 pm - 9:30 pm Discussion 

Wednesday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Interfaces and Electrical Charge 
Discussion Leader: Sossina Haile (Northwestern University, United States) 

9:00 am - 9:40 am Wolfgang Rheinheimer (Forschungszentrum Jülich, Germany) 
"Interplay of Defects and Microstructure Evolution in Perovskites" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Klaus van Benthem (University of California, Davis, United States) 



"Stressing Surfaces and Interfaces to Change Microstructure" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Jian Luo (University of California, San Diego, United States) 
"Electric Fields and Electrochemically Controlled Microstructural Evolution" 

12:10 pm - 12:30 pm Discussion 

12:30 pm - 1:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm - 7:00 pm Dinner 

7:00 pm - 7:30 pm Business Meeting 
Nominations for the Next Vice Chair(s); Complete the GRC Evaluation Forms; Discuss 
Future Dates and Venue; Election of the Next Vice Chair(s) 

7:30 pm - 9:30 pm Coupled Phenomena in Oxides 
Discussion Leader: Kelsey Hatzell (Princeton University, United States) 

7:30 pm - 8:10 pm Nicola Perry (University of Illinois Urbana-Champaign, United States) 
"Chemo-mechanical Coupling in Mixed Conducting Perovskite Oxides" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Ange-Therese Akono (Northwestern University, United States) 
"Influence of Carbon-based Nanomaterials on Fracture Response of Geopolymers" 

9:10 pm - 9:30 pm Discussion 

Thursday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Perovskites for Optoelectronics 
Discussion Leader: Bryan Huey (University of Connecticut, United States) 

9:00 am - 9:40 am David Cahen (Weizmann Inst. of Science & Bar-Ilan Univ., Israel) 
"(Halide) Perovskites Beyond PV: A New Window on Sustainable Electronic 
Materials?" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Diana Qiu (Yale University, United States) 
"Many-Body Effects on the Electronic and Optical Properties of Halide Perovskites: the 
Role of Dimensionality, Chemical Composition and Disorder" 



11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Ricardo Castro (University of California at Davis, United States) 
"Understanding Grain Growth Control Through an Experimental Thermo-Kinetic 
Analysis" 

12:10 pm - 12:30 pm Discussion 

12:30 pm - 1:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm - 7:00 pm Dinner 

7:30 pm - 9:30 pm Late Breaking Topics and Biological Materials in the Extreme 
Discussion Leader: Olivia Graeve (University of California, San Diego, United States) 

7:30 pm - 8:10 pm David Kisailus (University of California, Irvine, United States) 
"Biological Blueprints Towards Next Generation Multifunctional Materials" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 8:40 pm Bryan Conry (University of Florida, United States) 
"Engineering Grain Boundary Anisotropy to Suppress Abnormal Grain Growth in 
Alumina" 

8:40 pm - 8:45 pm Discussion 

8:45 pm - 8:55 pm Rebecca Gallivan (California Institute of Technology, United States) 
"On the Cusp of Continuum: Microstructural Origins of the Emergent Electromechanical 
Behavior in Nanocrystalline Nano-architected Zinc Oxide" 

8:55 pm - 9:00 pm Discussion 

9:00 pm - 9:10 pm Scott Misture (Alfred University, United States) 
"Selective Reduction of Transition Metals from Spinel Oxides: Surface Mass Transport" 

9:10 pm - 9:15 pm Discussion 

9:15 pm - 9:25 pm Lukas Porz (Technical University of Darmstadt, Germany) 
"Blacklight Sintering - a Novel Approach to Rapid Densification of Ceramics" 

9:25 pm - 9:30 pm Discussion 

Friday 

7:30 am - 8:30 am Breakfast 

9:00 am Departure 

Contributors 



 

 

GE Research 

 

Support for this event was provided, in part, by National Institute of Standards and Technology financial assistance 
award 60NANB20D010. 
This material is based upon work supported by the Air Force Office of Scientific Research under award number 
FA9550-20-1-0022. Any opinions, finding, and conclusions or recommendations expressed in this material are those 
of the author(s) and do not necessarily reflect the views of the United States Air Force. 
  

https://www.grc.org/
http://www.aro.army.mil/
http://www.nist.gov/
https://www.afrl.af.mil/afosr/
http://www.ceramics.org/acers-community/division-pages/basic-science-division


Solid State Studies in Ceramics (GRS) 
Gordon Research Seminar 
Fundamental Phenomena in Ceramics from the Atomistic Level to the Microstructure 
August 6 - 7, 2022 
Chairs Hadas Sternlicht and Jasmin Koldehoff 
Mount Holyoke College 
50 College Street 
South Hadley, MA, United States 
Conference Program 
Saturday 

1:00 pm - 5:00 pm Arrival and Check-in 

3:30 pm - 3:45 pm Introductory Comments by GRC Site Staff / Welcome from the GRS Chair 

3:45 pm - 4:30 pm Advances in Characterization Techniques of Ceramics at the Atomistic Level 
Discussion Leader: John Blendell (Purdue University, United States) 

3:45 pm - 4:10 pm Colin Ophus (Lawrence Berkeley National Laboratory, United States) 
"Atomic-Scale Characterization of Ceramic Materials with Four Dimensional Scanning 
Transmission Electron Microscopy" 

4:10 pm - 4:15 pm Discussion 

4:15 pm - 4:25 pm Stephen Funni (Carnegie Mellon University, United States) 
"Quantifying Local-to-Mesoscale Structural Correlations in Relaxor Ferroelectrics via 
High Resolution STEM" 

4:25 pm - 4:30 pm Discussion 

4:30 pm - 6:00 pm Poster Session 

6:00 pm - 7:00 pm Dinner 

7:30 pm - 9:30 pm Approaches in Microstructure Evolution and Processing of Ceramics 
Discussion Leaders: Dalton Cox (Northwestern University, United States) and Steven 
Rizzie (University of California, Santa Barbara, United States) 

7:30 pm - 7:45 pm Lukas Porz (Technical University of Darmstadt, Germany) 
"Blacklight Sintering - a Novel Approach to Rapid Densification of Ceramics" 

7:45 pm - 7:50 pm Discussion 

7:50 pm - 8:05 pm Iva Milisavljevic (Alfred University, United States) 
"The Effects of Sintering Additives and Parameters on the Solid-State Single-Crystal 
Growth of YAG" 

8:05 pm - 8:10 pm Discussion 

8:10 pm - 8:25 pm Maged Abdelsamie (Lawrence Berkeley National Laboratory, United States) 



"In-situ Investigation of Crystallization Pathways in Sol-Gel Synthesis of Multiferroic 
Bismuth Ferrite Thin Films" 

8:25 pm - 8:30 pm Discussion 

8:30 pm - 8:45 pm Andrew Ericks (University of California, Santa Barbara, United States) 
"Protocol for Selecting Exemplary Silicate Deposit Compositions for Evaluating 
Thermal and Environmental Barrier Coatings" 

8:45 pm - 8:50 pm Discussion 

8:50 pm - 9:05 pm Andrew Martin (Lawrence Berkeley National Laboratory, United States) 
"Investigation on Thermochemical Salt Hydrates Behavior in the Particle Level for High 
Energy Density Thermal Storage" 

9:05 pm - 9:10 pm Discussion 

9:10 pm - 9:25 pm Alexander Plunkett (Hamburg University of Technology, Germany) 
"Robust, Multifunctional, Ceramic Nanocomposites via Tuned Interfaces in 
Supercrystalline Materials" 

9:25 pm - 9:30 pm Discussion 

Sunday 

7:30 am - 8:30 am Breakfast 

9:00 am - 11:00 am Interfaces and Defects in Ceramics 
Discussion Leaders: Bryan Conry (University of Florida, United States) and William 
Bowman (University of California, Irvine, United States) 

9:00 am - 9:20 am Moritz Kindelmann (Forschungszentrum Jülich, Germany) 
"Interface Characterization of Cold Sintered BaZr0.7Ce0.2Y0.1O3-d Perovskite 
Membranes" 

9:20 am - 9:30 am Discussion 

9:30 am - 9:50 am Till Froemling (Technical University of Darmstadt, Germany) 
"Tailoring Ceramic Functional Properties with Dislocations" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:15 am Dylan Jennings (Forschungszentrum Jülich, Germany) 
"Scanning Transmission Electron Microscopy Studies of Segregation Behavior in Iron 
Doped Strontium Titanate" 

10:15 am - 10:20 am Discussion 

10:20 am - 10:35 am Jiayue Wang (Massachusetts Institute of Technology, United States) 
"Exsolution-Driven Surface Transformation in the Host Oxide" 



10:35 am - 10:40 am Discussion 

10:40 am - 10:55 am Shivani Srivastava (University of California Berkeley, United States) 
"Influence of Local Charge and Magnetic Ordering on Point Defect Properties in 
Magnetite (Fe3O4)" 

10:55 am - 11:00 am Discussion 

11:00 am - 12:30 pm Poster Session 
Coffee will be served in the poster area from 11:00 am - 11:30 am 

12:30 pm - 1:30 pm Lunch 

1:30 pm - 2:30 pm Mentorship Component: Career Opportunities and Effective Networking 
Discussion Leaders: Huiming Guo (University of California, Irvine , United States) 
and Diletta Giuntini (Eindhoven University of Technology, The Netherlands) 

1:30 pm - 2:30 pm Panel Discussion 
Career Opportunities and Effective Networking 

• Colin Ophus (Lawrence Berkeley National Laboratory, United States) 
• John Blendell (Purdue University, United States) 
• Carol Handwerker (Purdue University, United States) 

2:30 pm - 3:00 pm Evaluation Period 
Complete the GRS Evaluation Forms; Election of Future Chair(s) 

3:00 pm Seminar Concludes 

Contributors 

 

 

 

Support for this event was provided, in part, by National Institute of Standards and Technology financial assistance 
award 60NANB20D010. 
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This material is based upon work supported by the Air Force Office of Scientific Research under award number 
FA9550-20-1-0022. Any opinions, finding, and conclusions or recommendations expressed in this material are those 
of the author(s) and do not necessarily reflect the views of the United States Air Force. 
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GRC Attendee List 
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