
HJ = J ~S1 · ~S2

with ~Si = 1
2c

†
iα~σαβciβ is the antiferromagnetic exchange inter-

action. Introduce the Nambu spinor

Ψi↑ =

(
ci↑
c†i↓

)
, Ψi↓ =

(
ci↓
−c†i↑

)

Then we can write

HJ =
1

8
J
(

Ψ†
1αa~σαβΨ1βa

)
·
(

Ψ†
2γb~σγδΨ2δb

)

where a, b are the Nambu indices. This form makes explicit
the symmetry under independent SU(2) pseudospin transfor-
mations on each site Ψiαa → Ui,abΨiαb


