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Figure 7.20: The left panels show the variational free energy f(z,6) of the ¢ = 7 state Potts model and its
xz—derivative f’(z, ) versus the variational parameter z, for a set of equally spaced temperatures. The vertical
dashed black line is at z = ¢~! = 1. The dot-dash magenta curve in both cases is the locus of points for which the
second derivative f”(z,6) with respect to = vanishes. Three characteristic temperatures are marked: (i) = ¢~!
(blue), where the coefficient of the quadratic term in the Landau expansion changes sign, (ii) # = 6y (red), where
there is a saddle-node bifurcation and above which the free energy has only one minimum at z = ¢~* (symmetric
phase), and (iii) # = 6. (green), where the first order transition occurs. The right panels show comparisons of the
order parameter jump at 6. (top) and critical temperature 6. (bottom) versus ¢ for untruncated (solid lines) and
truncated (dashed lines) expansions of the mean field free energy. Note the agreement as ¢ — 2, where the jump
is small and a truncated expansion is then valid.
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