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Quantum criticality of the onset of antiferromagnetism in a metal
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SU(2) gauge theory: separating Fermi surface change
from SDW order
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Leads to a FL* state: has Fermi pockets
without translations symmetry breaking
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Kondo lattice model
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Kondo lattice model
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FL* from a one-band model of cuprates

Begin with SDW ordered state, and rotate to a frame polarized along
the local orientation of the SDW order ¢
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FL* from a one-band model of cuprates

Begin with SDW ordered state, and rotate to a frame polarized along
the local orientation of the SDW order ¢
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we obtain a gauge theory of bosonic neutral spinons z,,, spinless, charged
fermions 91, and an emergent gauge field.
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FL* from a one-band model of cuprates

Begin with SDW ordered state, and rotate to a frame polarized along
the local orientation of the SDW order ¢
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we obtain a gauge theory of bosonic neutral spinons z,,, spinless, charged

fermions 91, and an emergent gauge field.

These particles can bind into two species of gauge neutral, electron-like
quasiparticles:

This species doubling is a key characteristic of the “topological order”
of the underlying U(1) spin liquid.
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FL* from a one-band model of cuprates

Use symmetry and physical arguments to constrain the
effective Hamiltonian for the F,, and G,
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FL* from a one-band model of cuprates

Use symmetry and physical arguments to constrain the
effective Hamiltonian for the F,, and G,
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FL* from a one-band model of cuprates

Use symmetry and physical arguments to constrain the
effective Hamiltonian for the F,, and G,

Potential from local
antiferromagnetism
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FL* from a one-band model of cuprates

Use symmetry and physical arguments to constrain the
effective Hamiltonian for the F,, and G,
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Weaker local antiferromagnetism
(a) (b)
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Stronger local antiferromagnetism
(a) (b)
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Normal state with electron pockets
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