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Abstract:

Non-Fermi-liquid (NFL) metallic behaviors found in three- and low-dimensional materials are abun-
dant and diverse, yet only a handful of solvable microscopic models exist to describe them. One
class of such models consists of the frustrated quantum impurity models. | will present the different
ways to achieve symmetry-protected NFL behavior arising from quantum impurities in cubic metals,
and show that only cubic systems offer symmetry protection. For impurities with a doublet ground
state, there are three types of symmetry-protected NFL behavior: two-channel Kondo (2CK) behavi-
or—originally derived by Cox—, topological Kondo physics, and spin-half impurity—spin-3/2 conducti-
on electron Kondo behavior. The first two critical behaviors are difficult to achieve, while the spin-half
impurity—spin-3/2 conduction-electron Kondo behavior has the greatest chance of existing in diluted,
cubic compounds. | will discuss the thermodynamic signatures of all three NFL states, as well as the
time-reversal properties of the underlying microscopic models. | will also consider impurities with a
triplet ground state, which can exhibit three possible NFL behaviors, among which the fixed point of
quadrupolar—quadrupolar exchange dominates. Our work implies looking at different materials from
those previously considered to find NFL quantum impurity states, and provides a clear, theoretical
framework for deriving exchange interactions with arbitrary crystal symmetries.
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