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In Ref. [1], it is stated that the OðNÞ model with quartic interactions in 2þ 1 dimensions at large N is a conformal field
theory (CFT) for all coupling values. This statement is incorrect. Also, the explicit expression of the pressure in Eq. (12) of
Ref. [1] contains a typographical error in the second term. The correct expression is
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from which the trace of the energy-momentum tensor is found to be

Tμ
μ ¼ sT − 3P ¼ ξ4T4N
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where ξ is the solution to the gap equation
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The solution to the gap equation for weak and strong coupling implies that Tμ
μ ¼ 0 for ðλ=TÞ → 0, ∞ but not in between.

Therefore, the main results from Ref. [1], such as the weak-strong ratio of the entropy density sstrong=sfree ¼ 4
5
remain

unchanged.
The correct statement is that the OðNÞmodel with sextic interactions in 2þ 1 dimensions at a largeN, with the Euclidean

Lagrangian
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is a CFT for all coupling values. This is a special case of potential UðσÞ ¼ λ2σ
3 discussed in Ref. [1] where the pressure of

the theory becomes
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and z�, σ� are the locations of the saddle points of the action

σ� ¼ Ið ffiffiffiffiffi
z�

p Þ; z� ¼ 6λ2σ
�2: ð6Þ

Writing z� ¼ ξ2T2, the relevant gap equation for ξ for the OðNÞ model with sextic interaction becomes

Published by the American Physical Society under the terms of the Creative Commons Attribution 4.0 International license. Further
distribution of this work must maintain attribution to the author(s) and the published articles title, journal citation, and DOI.

PHYSICAL REVIEW LETTERS 123, 209901(E) (2019)

0031-9007=19=123(20)=209901(2) 209901-1 Published by the American Physical Society

https://crossmark.crossref.org/dialog/?doi=10.1103/PhysRevLett.123.209901&domain=pdf&date_stamp=2019-11-13
https://doi.org/10.1103/PhysRevLett.123.209901
https://doi.org/10.1103/PhysRevLett.123.209901
https://doi.org/10.1103/PhysRevLett.123.209901
https://doi.org/10.1103/PhysRevLett.123.209901
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


4ξffiffiffiffiffiffiffi
6λ2

p ¼ −
ξ

π
−
2

π
ln ð1 − e−ξÞ; ð7Þ

while the pressure and entropy density are given by
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The trace of the energy momentum tensor becomes
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4

�
ξ

π
þ 2

π
ln ð1 − e−ξÞ þ 4ξffiffiffiffiffiffiffi

6λ2
p

�
;

¼ 0 ∀ λ2; ð8Þ

where Eq. (7) was used. Therefore, the massless OðNÞ model with sextic interaction is a CFT for all values of the coupling
λ2. The ratio s=sfree can be evaluated numerically for all values of the coupling λ2. The corresponding result is shown
in Fig. 1.
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FIG. 1. The ratio s=sfree for the OðNÞ model with sextic interactions in 2þ 1 dimensions in the large N limit for all temperatures and
couplings. Results are shown using a compactified interval ð1=1þ ffiffiffiffiffi

λ2
p Þ ∈ ½0; 1� in order to show all coupling values. Arrows indicate

free theory result and strong coupling result.
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