
HJ =

X

i<j

Jij ~Si · ~Sj

with

~Si =

1
2c

†
i↵~�↵�ci� is the antiferromagnetic exchange interaction.

Introduce the Nambu spinor

 i" =
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ci"
c†i#

◆
,  i# =

✓
ci#
�c†i"

◆

Then we can write

HJ =

1
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X

i<j

Jij

⇣
 

†
i↵a~�↵� i�a

⌘
·
⇣
 

†
j�b~��� j�b

⌘

where a, b are the Nambu indices. This form makes explicit the sym-

metry under independent SU(2) pseudospin transformations on each

site

 i↵a ! Ui,ab i↵b

This pseudospin (gauge) symmetry is important in classifying spin

liquid ground states of HJ . It is fully broken by the electron hopping

tij but does have remnant consequences in doped spin liquid states.
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