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Materials are the foundation of the world around us. New materials are important for 
developing new technologies, but they are also part of a materials multiverse - providing us 
with opportunities to explore new fundamental physics. Every material possesses a unique 
low energy Hamiltonian, and as such, is its own universe. f-electrons possess both strong 
Coulomb repulsions and strong spin orbit coupling. These properties lead to a rich variety of 
novel interactions, phases, and excitations. In this talk I will introduce how various 
fascinating physics emerges in f-electron materials, including heavy fermions, 
unconventional superconductors, spin liquids, topological Kondo insulators, Weyl 
semimetals, Majorana fermions, and the new physics we hope to discover. I will finish by 
describing how our exploration on novel f-electron materials has led to the discovery of very 
clean narrow band gap insulators, which we are attempting to develop into ultrasensitive 
light mass dark matter detectors.  
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