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Abstract:

Materials for applications in extreme environment electronics, nuclear energy systems, and other energy
technologies must survive harsh conditions, such as radiation, heat, and stress. lon beams are often associated
with material damage because energetic ions can displace atoms from their lattice sites. However, ion beams can
also be used as tools to study, modify, and sometimes even heal damage and improve materials. In this seminar,
I will explain how ion beams interact with materials and how the deposited energy can alter atomic structure. I
will present examples from three important classes of materials — covalent silicon carbide, ionic oxides, and
metallic alloys — and show that radiation does not always degrade materials. Under certain conditions, irradiation
can promote defect recovery, improve crystalline order, or guide microstructure evolution. Understanding these
effects at the atomic scale can help us design materials that are more reliable and resilient in demanding
environments.
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