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Multi-pole orders and Kondo screening: Implications for quan-
tum phase transitions in multipolar heavy-fermion systems HSIN-HUA
LAI, EMILIAN NICA, QIMIAO SI, Department of Physics and Astronomy, Rice
University — Motivated by the properties of the heavy-fermion Ce3Pd20Si6 com-
pound [1] which exhibits both antiferro-magnetic (AFM) and antiferro-quadrupolar
(AFQ) orders, we study a simplified quantum non-linear sigma model for spin-1 sys-
tems [2], with generalized multi-pole Kondo couplings to conduction electrons [3].
We first consider the case when an SU(3) symmetry relates the spin and quadrupolar
channels. We then analyze the effect of breaking the SU(3) symmetry, so that the
interaction parameters in the spin and quadrupolar sectors are no longer equivalent,
and different stages of Kondo screenings are allowed. A renormalization group anal-
ysis [4] is used to analyze the interplay between the Kondo effect and the AFM/AFQ
orders. Our work paves the way for understanding the global phase diagram in set-
tings beyond the prototypical spin- cases. We also discuss similar considerations
in the non-Kramers systems such as the heavy fermion compound PrV2Al20 [5].
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