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Large charge operators in CFTs [1909.01269, 1911.08505]

Consider the following theory at the Wilson-Fisher fixed point,
in 4 — ¢ euclidean dimensions.

_ A -
£ = 060¢ + 7 ($¢)* (1)

Say you would like to compute the anomalous dimension of ¢"”
operator in U(1)-invariant theory.
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Large charge operators in CFTs [1909.01269, 1911.08505]

Consider the following theory at the Wilson-Fisher fixed point,
in 4 — ¢ euclidean dimensions.

£= 0506+ (307 (2)

Say you would like to compute the anomalous dimension of ¢"
operator in U(1)-invariant theory.

“Naive” Feynman diagrams computation :
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Perturbation theory breaks down at An > 1!



Semiclassical Expansion

A — 0, nfinite, \n K 1
» quantize fluctuations around the vacuum ¢(x) = 0 + do(x).

_ A (n-1) A \2 (2n°—2n—-1)
> %"_”[167# >~ (52) 3 }

A — 0, n— oo, An finite

» quantize fluctuations around a non-trivial saddle

P(x) = ¢ (x) + ¢(x).

Yor =n Y XPy(n)=n_ XNF(An) (4)
/=0 k=0



[Backup| Semiclassical expansion

Compute dimension from 2-point function

@O0 = o (5)

N |xF — X;
The Path Integral can be rewritten as

(@"(xF)9" (%)) ~ / DEDe & (x¢ )" (x;)e | 47x(9806+5(89)?)

~ / DIDG e I 4/x(0506+3(50)°)+n(In Sxp)—In ()
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where in the last line we redefined the fields ¢ — %gf).



