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Abstract: The two-species Bose-Einstein condensate (BEC) of ultracold dilute atomic 
gases has been a quantum system with long-lasting interests. In recent years, many pre-
viously unexplored phenomena in this system have been observed by manipulating the 
interplay between the inter- and intra-species interactions. In this talk, I will present 
two experiments carried out with the double BEC of sodium and rubidium atoms. 
With the help of a Feshbach resonance, we tune the inter-species interaction to attrac-
tive enough so that the system should collapse in the mean-field regime. Instead, we 
observe the formation of a stable liquid droplet of the two species due to the beyond 
mean-field Lee-Huang-Yang correction. On the other hand, the large positive 
inter-species interaction near zero magnetic fields drives the system into the phase-sep-
arated phase. In this case, the Na BEC forms a closed shell surrounding the Rb BEC. 
After removing the rubidium atoms, we obtain a hollow bubble BEC which interferes 
with itself during free expansion. Some possible future investigations will also be dis-
cussed.
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