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Prof. Dr. David Mross

Weizmann Institute of Science (Rehovot, Israel)

Braiding New Frontiers: Advances and Challenges in Non-Abelian Anyons

Fractional quantum Hall states reveal remarkable phenomena that transcend the properties of
their individual constituents. These states host emergent particles that can carry a fractional
charge or obey exotic exchange statistics—neither bosonic nor fermionic. Recent interference
experiments have directly confirmed these unusual properties across various filling factors and
materials. The holy grail of this field is the detection and control of non-Abelian anyons—
particles that retain a memory of their topological history. Braiding these anyons could enable
the manipulation of quantum information with intrinsic error resistance. | will introduce the
physics of these enigmatic particles and highlight recent theoretical and experimental
developments that bring us closer to achieving this long-standing goal.
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