that the lowest energy is achieved when the vector has opposite
orientations on the A and B sublattices. Anticipating this, we look
for a continuum limit in terms of a field ©? where

Ja=¢" . Jg=—¢7 (13)

The coupling between the field ¢? and the W fermions is given by

> Jicl o2 s = o (CI\aUSBCAB - CgaggﬁcBﬁ)

I

= V253 = — W p? o2V (14)
From this we motivate the low energy theory

L= W,yua#w + % (aﬂ(’pa)2 + 59032:| + i (80a2)2 . )\(pawpzo_aw
(15)
Note that the matrix p?c? commutes with all the «y,; hence p?c?
is a matrix in “flavor” space. This is the Gross-Neveu model, and
it describes the quantum phase transition from the Dirac
semi-metal to an insulating Néel state In mean-field theory, the



