Machine learning enhanced microscopy identification of defects
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Methods on characterization and data processing
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 Machine learning algorithms have been applied to process
atomistic structure images of interfaces of Cu/Nb;Sn and
defect evolution with an increase in irradiation dose in SiC.
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* Advanced technology has facilitated the emergence of cutting- .

edge medical technologies, such as compact superconducting
cyclotrons for external beam therapy with protons and ions.

Nb,;Sn

* Thermo Fisher Scientific Talos F200X FEG-STEM and JEOL
ARM200CF S/TEM were used for analytical microscopy for
chemical composition using scanning transmission electron
microscopy-energy dispersive X-ray spectroscopy (STEM-EDS)
[1,2]. The process culminated with taking images of SiC defects
that were analyzed through unsupervised machine learning
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« SIC is a wide gap semiconductor with decent radiation tolerance leads it
to serve in extreme environments (space exploration, fusion reactors).

« The microstructural evolution of SiC under
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Chemical Vapor Deposition (CVD) implications on structural materials.

Thin-film CVD Nb3;Sn-
on-Cu via pre-alloyed
precursors

* The defect evolution was experimentally investigated through
the construction of atomistic-level microscopy characterization

SiC for fusion
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