FINESS2024: FInite temperature Non-Equilibrium Superfluid Systems

Contribution ID: 68 Type: Invited talk

Medium-enhanced repulsion between polaron
quasiparticles in a quantum gas
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The problem of mobile quantum impurities immersed in a quantum gas [1] has attracted much attention
recently owing to its clean realisation in cold atomic gases, as well as its relevance to a variety of systems
spanning a range of energy scales, from semiconductors to neutron stars. Of particular interest is the inter-
actions between polaron quasiparticles—impurities that are dressed by excitations of the surrounding gas—
since this has ramifications for the phases of matter that emerge from such impurities. However, there is
currently much debate about the nature of the interactions, with the latest experiments even disagreeing on
the sign of the interaction strength [2,3].

In this talk, I will focus on bosonic impurities in a Bose-Einstein condensate and I will reveal that the medium
actually enhances the existing repulsive interactions between the bosonic impurities. Furthermore, one can
show that this is the dominant effect at zero temperature in the regime of weak interactions, in contrast to

the prevailing wisdom in the field.
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