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Bose-Bose Mixtures

Gases with two species of bosons have attracted significant
attention in recent years

Interplay between the two components leads to rich physics:
» Superfluid drag
* Phase separation (repulsive inter-species interaction)

» Self-bound droplets (attractive inter-species interaction)
D. Petrov, PRL 115, 155302 (2015)

Bose-Bose mixtures have been achieved experimentally with

cold-atom gases
T.-L. Ho and V. B. Shenoy, PRL 77, 3276 (1996)

They have been studied with a variety of theoretical approaches
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Functional renormalization group (FRG)

Non-perturbative technique within field theory where the | FA=5
effective action I' is obtained by means of a RG equation. ;X;
; -—A
Quantum and thermal fluctuations are gradually incorporated. * } y
. . . . . [o=T g2
FRG is used in a variety of fields. Particularly useful to study v

strongly-correlated systems, universality and criticality. — .
N. Dupuis et al., arXiv:2006.04853 (2020).

It has successfully described cold quantum gases in different configurations: One-
component Bose gases, Fermi gases (BCS-BEC crossover), optical lattices.

We study balanced and repulsive Bose-Bose mixtures at zero temperature.
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Conclusions and future work

We have studied repulsive and balanced Bose-Bose mixtures with the
FRG

Macroscopic results compare favorably with other approaches
Future work:

e Attractive Bose-Bose mixtures: liquid phase, dimerization, strongly-
Interacting regime, effect of three- and more-body correlations

e Bose-Fermi mixtures

 Bose polaron
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