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Epsilon expansions

Expansion in ε = 4− d :

S =

∫
1

2
φ∂2φ+

λ

4!
φ4ddx

Expansion in δ = d − 2: ???

Expansion in ε = 2s − d :

S =

∫
1

2
φ∂sφ+

λ

4!
φ4ddx

Expansion in δ = s∗−s
2 :

S = SIsing+

∫
1

2
χ∂−sχ+gσχddx
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Features of the duality

Matching operators:

φ ↔ σ φ4 ↔ σχ

φ2 ↔ ε [φφ]µν0,2 ↔ Tµν

φ3 ↔ χ ∂ν [φφ]µν0,2 ↔ [σχ]µ0,1

Exact dimensions:

∆φ =
d − s

2
= d −∆φ3 , ∆σ =

d − s

2
= d −∆χ

∂sφ = φ3 , ∂−sχ = σ

Approximate dimensions:

γ(2)
ε = 0.27δ , γ

(2)
φ2 =

[
ψ(1)− 2ψ

(
d

4

)
+ ψ

(
d

2

)](ε
3

)2

γ
(2)
T = 2.33δ , γ

(2)
[φφ]0,2

= − 8

d(d + 2)

(ε
3

)2
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Exciting stuff

〈O1O2χ〉 can be explicitly computed in terms of 〈O1O2σ〉.

λ12χλ34σ =
Γ
(

∆χ±∆12+`1+`2−2m
2

)
Γ
(

∆σ±∆34+`1+`2−2m
2

)
Γ
(

∆σ±∆12+`1+`2−2m
2

)
Γ
(

∆χ±∆34+`1+`2−2m
2

)λ12σλ12χ

λ2
σχO =

Γ
(
d−∆+`

2

)2
Γ
(
d−2∆σ+∆+`

2

)
Γ
(

2∆σ−d+∆+`
2

)
Γ
(

∆+`
2

)2
Γ
(

2∆σ−∆+`
2

)
Γ
(

2d−2∆σ−∆+`
2

) λσσOλχχO

Protected operators for odd `, superblocks for even `!
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