
Write the electron operator cα (α =↑, ↓ are spin indices)
as

(
c↑
c↓

)
= R

(
ψ+

ψ−

)

where R is a SU(2) matrix which determines the orienta-
tion of the local antiferromagnetic order, and ψ± are spin-
less fermions which carry the global electron U(1) charge.

This parameterization is invariant under a SU(2) gauge
transformation
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)
→ U
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)
; R→ RU†


