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We study physical properties of an impurity embedded in and strongly interacting with a quantum medium.
In particular, we consider a cold atom embedded in a Bose-Einstein condensate of bosonic atoms. This system
has recently been realized in cold atom experiments and is referred to as the “Bose polaron” [1, 2]. In
contrast to Fermi polaron systems [3, 4], the Bose system can show Efimov physics [5, 6, 7], so that 3-body
and associated few-body clusters can appear. We investigate how these Efimov physics can affect quantum
many-body behavior in the Bose polaron system. In particular, with a recently developed variational wave
function [8], we theoretically study how the Efimov states and their associated length scale can characterize the
Bose polaron, and unveil the crucial role of few-body correlations in the Bose polaron.
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