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Gauge theories for the thermal Hall effect, arXiv:2002.01947
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Model for the pseudogap

Fermionic ‘chargons’ of density ¢ in hole pockets.

The fermions carry electromagnetic gauge charge +e,
and charges p = +1 under an emergent U(1) gauge field.
v 1s a valley index, vg4;s 1S an impurity potential.
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Thermal Hall conductivity
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Leading order fermionic contribution is that ﬂ %

implied by the Wiedemann-Franz law.
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Thermal Hall conductivity
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Integrating out the fermions leads to an effective
action for the emergent U(1) gauge field
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Thermal Hall conductivity
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The gauge field contributes a thermal Hall con-

ductivity, /ii.y, which has the opposite sign from

the Wiedemann-Franz term determined from o,.
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The gauge field contribution |2 "
is bounded by (7/6)(k%T/h).
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Thermal Hall conductivity
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Needed: Phonon assisted emergent-photon transport ?
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K. W. PLUMB et al, PRB 90, 041112(R) (2014)
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Temperature dependence for fixed field

Ising Topological Order (ITO, solid)
to Spinon Fermi surface (SFS, dashed)
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Temperature dependence for fixed field

Spinon Fermi surface (SFS, dashed)
to Partially polarized (solid)
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Rotating magnetic field
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Field dependence for fixed temperatures
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