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We theoretically study the instability of countersuperflow, i.e., two counter-propagating miscible super-

flows, in uniform two-component Bose–Einstein condensates. When the relative velocity of the counter-

flow exceeds a critical value, the instability causes the nucleation of vortex rings whose size and number

strongly depend on the relative velocity. The nucleated vortex rings expand and the vortex line density

grows up with the momentum exchange between two components. A lot of reconnections with vortices

are caused and lead to binary quantum turbulence, where both components become turbulent. In binary

quantum turbulence, the tangled vortices in one component interact with those in the other component.

We investigate statistical properties of the binary quantum turbulence. Binary quantum turbulence shows

different behavior from single turbulence and offers a new avenue for study of turbulence.


