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CryoEM Roundtable Workshop Charge

} To identify the key science
drivers, research priorities,
and research strategies for
the BES research portfolio
In the area of cryogenic
electron microscopy
(cryoEM ) for the physical
sciences.
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Opportunities enabled by CryoEM

} Understanding materials properties and chemical or biological processes at
the atomic - to nano -scale when room temperature analysis IS not appropriate

Skyrmions Maze domains
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CryoEM imaging of clay layers in agueous solution shows
Na ion adsorption sites above and below one clay layer.
Whittaker, Ren, Ophus, Zhang, Gilbert, Waller, Banfield. Magnetic domain structure at 100K in Fe;GeTe,:
2020.arXiv:2012.09295. cooled in a magnetic field (left) or in zero field (right).
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Roundtable Topical Panels

} Condensed Phase Chemical Dynamics and Reaction

} Lead: Lee Penn, University of Minnesota

} Controls of Structure and Function in Soft Matter

} Lead: David  Beratan , Duke University

} Processes and Chemical Pathways in Energy
Materials

} Lead: Shirley Meng, University of California San Diego

} Low -temperature Phenomena in Quantum Matter
} Lead: Yimeil Zhu, Brookhaven National Laboratory
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Plenary Talks

}Inagua High -resolution Imaging of Inorganic
and Hybrid Earth Materials

Jill Banfield, University of California Berkeley

}How Can Cryo -STEM Revolutionize Materials
Science?

Miaofang Chi, Oak Ridge National Laboratory
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Priority Research Opportunities

} The initial panels focused on the topical areas outlined previously

} We then reconfigured the panels to encourage cross - cutting
conversations and development of the Priority Research
Opportunities(PROs) by the panelists

} The PROs represent areas in which the panelists believe CryoEM
will make major contributions to fundamental studies of materials
behavior and chemical processes
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Priority Research Opportunity 1: Discover emergent

behavior and coupled processes at interfaces

} Interfaces between different phases of matter play critical roles in many technologies,
including energy conversion and storage, as well as microelectronics

} Key question : How can we relate the complex and dynamic nature of interfaces to
the chemical processes and physical behavior that they support?

Confinement Self-assembly Dissimilar crystals

} CryoEM will play an essential role by
elucidating structure and chemistry at the
atomic to the nanoscale and in 3D

} Also by linking this to the interface function
through insitu experiments that probe
frozen chemical states and physical behavior
that only occurs at low temperatures.
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