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Miscibility Phase Transitions and Triple Point in Dual-Species Bose-Einstein
Condensates with Unequal Mass
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Abstract: Quantum fluctuations have important impact on the miscibility of a multi-component system. Based on the equation-of-

state with the corrections due to quantum fluctuations, we investigate the ground-state phase diagram of repulsively interacting bina-

ry Bose mixtures with unequal-mass. For the small miscibility parameter, the phase boundaries between the immiscible state, partial-

ly-miscible state and the homogenous state are determined by solving the thermodynamic balance equation. Unlike the equal-mass

case, in the mixture with mass imbalance, the two different kinds of partially-miscible states can occur simultaneously under appro-

priate conditions, forming the unique state with three-phase-coexistence. We derive the densities of coexisting phase at the triple

point and determine the interaction parameter window for occurrence of the triple point. Three types of phase diagrams presented un-

der appropriate conditions are summarized. These results provide helpful information for the on-going experimental exploration in

ultracold atoms.
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Fig.1 Ground-state phase diagram of dual-species BEC with
the interaction parameter (a) « = 0. 26 and (b) « =0. 2
The notations IM refers to the immiscible phase, PM1 and
PM2 refer to the two kinds of partially-immiscible state,
respectively, whose structures are illustrated in the insets.
Symbol % denotes the critical points of miscibility phase
transition. The mass ratio 4= 19, and the miscibility

parameters A, = 0. 01. The densities are measured in the unit

of a®, witha=./aa.
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