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Progress is possible for Conformal Field Theories
Conformal symmetry - generic property of RG fixed points

Any CFT characterized by two sets of numbers:
• spectrum of operator dimensions
• coupling constants (3-point functions) 

+ consistency conditions
should be enough to essentially fix the 

theory 
(up to discrete choices)

A bit like classifying Lie algebras...



• Shown to work in D=2 a long time ago [Belavin, Polyakov, Zamolodchikov’84]

• Progress in D=3,4 only recently (starting 2008)
• Currently focused on solving critical 3D Ising model 
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Figure 3: Shaded: the part of the (∆σ,∆ε) plane allowed by the crossing symmetry constraint
(5.3). The boundary of this region has a kink remarkably close to the known 3D Ising model
operator dimensions (the tip of the arrow). The zoom of the dashed rectangle area is shown in
Fig. 4. This plot was obtained with the algorithm described in Appendix D with nmax = 11.

end of this interval is fixed by the unitarity bound, while the upper end has been chosen
arbitrarily. For each ∆σ in this range, we ask: What is the maximal ∆ε allowed by (5.3)?

The result is plotted in Fig. 3: only the points (∆σ,∆ε) in the shaded region are allowed.4

Just like similar plots in 4D and 2D [16, 17, 23] the curve bounding the allowed region starts
at the free theory point and rises steadily. Moreover, just like in 2D [17] the curve shows a
kink whose position looks remarkably close to the Ising model point.5 This is better seen in
Fig. 4 where we zoom in on the kink region. The boundary of the allowed region intersects
the red rectangle drawn using the ∆σ and ∆ε error bands given in Table 1.
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Figure 4: The zoom of the dashed rectangle area from Fig. 3. The small red rectangle is
drawn using the ∆σ and ∆ε error bands given in Table 1.

From this comparison, we can draw two solid conclusions. First of all, the old results
for the allowed dimensions are not inconsistent with conformal invariance, though they are

4To avoid possible confusion: we show only the upper boundary of the allowed region. 0.5 ≤ ∆ε ≤ 1 is
also a priori allowed.

5In contrast, the 4D dimension bounds do not show kinks, except in supersymmetric theories [23].
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•[El-Showk, Paulos, Poland, Simmons-Duffin, S.R,, Vichi‘2012]


