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When quasiparticles in a metal interact by exchanging soft collective modes, their dynamics tend to 

develop singularities which, if sufficiently strong, may even destroy the quasiparticle-coherence. Since 

heavy-fermion metals naturally possess the two necessary components, itinerant electrons and fluctuating 

local moments, they have played a key role in shaping our understanding of quantum critical metals [1]. 

The corresponding Kondo lattice model is also emerging as an effective description of d-electron-based 

flat band systems [2]. Here, we study the Kondo lattice model in terms of a quantum nonlinear sigma 

model representation. Within the global phase diagram of heavy fermion systems [1,3], we focus on the 

antiferromagnet(AFs)- to-paramagnet(Ps) transition in the parameter regime where the Fermi surface is 

“small”. We assess the effect of Kondo coupling and classify different metallic states along the AFs-to-Ps 

transition through a renormalization group analysis. Our results shed new light on the global phase 

diagram [1,3] and, especially, the behavior of frustrated Kondo lattices [4,5]. Implications for quantum 

criticality and the associated Fermi-surface transformation of flat-band systems [2] will be discussed. 
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