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Many of the most intriguing phenomena in condensed matter physics emerge in charge-neutral systems.
In these systems, the governing dynamics arise from emergent, charge-neutral quasiparticles in the spin or
lattice sectors, rather than from electrons alone. Consequently, their defining features cannot be accessed
using conventional electrical transport techniques, motivating the development of alternative transport
approaches. In this talk, I will showcase three of my previous works along these lines, covering a broad
range of physical platforms—topological magnons in a van der Waals ferromagnet, chiral phonons in an
elemental semiconductor, and the Kitaev spin liquid in a Mott insulator—with a unifying theme that
transport methods beyond electrical conduction provide unique and powerful probes of charge-neutral
quantum matter.
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