
At the saddle point, we set i�(x) = ⇠

�1, and then the “structure
factor” S(k) of the order parameter is
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This identifies ⇠ as the correlation length. The value of ⇠ is de-
termined by the saddle-point equation, which simply enforces the
constraint n2
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Performing the k integral with a momentum cuto↵ ⇤ we obtain
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So ⇠ is finite at all non-zero T (no LRO), and diverges exponentially
as T ! 0 (consistent with Mermin-Wagner theorem).
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