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Recently, it was discovered that quantum mixtures of two Bose-Einstein condensates with repulsive
intraspecies interaction and attractive interspecies interactions permit cancellation of the global mean-
field interaction without a reduction of the magnitude of the beyond mean-field effects [1, 2]. They can
then play a dominant role in the dynamics of the system and compete with the reduced mean-field energy.
In this context, quantum droplets, i.e. self-bound Bose-Einstein condensates due to beyond-mean field
effects, have been predicted and experimentally observed [3,4]. We consider a Bose gas formed by atoms
with two internal levels which are coherently coupled.

We analytically calculate the beyond mean-field (BMF) energy density in the experimentally relevant
case of an asymmetric Rabi-coupled Bose mixture and show that it can be tuned from a 2.5-body interac-
tion as in an uncoupled BEC mixture to a 2- and 3-body interaction. Experimentally, we quantitatively
measure the BMF as a function of the Rabi-coupling strength in a 39K spin-mixture. This is done in a
direct way by observing the expansion of the condensate in a waveguide in a regime where the system is
driven by the BMF energy [5].
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