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Hyperon Spin Correlation in High-Energy Heavy-Ion Collisions
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Fluctuating strong-force fields within the quark-gluon plasma (center) lead to characteristic spin
correlations, with parallel alignment between two hyperons (top left) and antiparallel alignment

in a hyperon-antihyperon pair (bottom right).

Xin-Li Sheng, Xiang-Yu Wu, Dirk H. Rischke, and Xin-Nian Wang
Phys. Rev. Lett. 136, 082301 (2026)
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Kitaev quantum spin liquids
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Abstract

Quantum spin liquids (QSLs) represent exotic states of matter where quantum spins interact strongly yet evade
long-range magnetic order down to absolute zero. Characterized by nonlocal quantum entanglement and the
resultant fractionalized excitations, QSLs have emerged as a frontier in condensed matter physics, bolstered by
the recent identification of several candidate materials. This field holds profound implications for understanding
strong correlations, topological order, and emergent phenomena in quantum materials. Among them, the spin-
1/2 Kitaev honeycomb model, featuring bond-directional Ising interactions, provides a rare exactly solvable QSL
example. Its ground state is a topological QSL with spin degrees of freedom fractionalized into emergent
Majorana fermions. Under an applied magnetic field, the Kitaev QSL transitions to a topologically nontrivial
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