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Abstract

The supersolid — a state with both crystalline order and superfluidity — was proposed over half a 
century ago, yet its realization in condensed matter systems remains a major challenge. Recently, 
spin supersolidity was discovered in quantum magnets, offering a new platform, though direct 
observation of its macroscopic quantum properties is still unresolved. I present our progress on spin 
supersolid quantum transport. Using a new imaginary-time approximation within finite-temperature 
tensor networks, we studied the spin Seebeck effect on the triangular lattice. A temperature gradient 
induces a spin current that reverses sign with decreasing temperature, saturating to a non-zero value 
at low-temperature limit. This non-classical behavior stems from the spin superfluid component — a 
macroscopic quantum effect of the spin supersolid. We further propose spin current as a sensitive 
probe for novel quantum states and unconventional excitations in frustrated magnets, while also 
opening new avenues for ultra-low-temperature spin caloritronics.
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