
Idaho State University
Physics Colloquium

Competitive Structural and Electronic States under Pressure

Dr. Shanti Deemyad  
University of Utah 

What happens to matter when it is squeezed to pressures thousands of times greater than atmospheric pressure? Under these extreme conditions, materials can behave in surprising and often counterintuitive ways, revealing new forms of order and unexpected electronic states.
Applying high pressure is a powerful way to tune the behavior of materials. By squeezing atoms closer together, pressure can fundamentally alter how electrons move, how spins interact, and how crystal structures form. In many cases, pressure pushes materials to the brink of instability,
where different structural, electronic, or magnetic states compete with one another. These conditions provide a unique window into how complex quantum states emerge and interact. In this talk, I will introduce how high-pressure techniques are used to explore and control such competing states in quantum materials and illustrate how pressure can uncover hidden phases of matter. I will highlight recent examples where pressure reveals unexpected behavior, including the competition between charge-density-wave order and superconductivity in layered materials, pressure-driven changes in magnetic ground states linked to colossal magnetoresistance, and enhanced superconductivity in simple elements stabilized in unusual crystal structures.
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