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Motivation

• See Davide’s and Julien’s talk!
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Magnetic line defect in Yukawa CFTs

• Localized magnetic field line defect defined across dimensions in
Yukawa or fermionic CFTs [Giombi et al., 2023]:

Gross-Neveu-Yukawa d = 4− ϵ

Gross-Neveu d = 2 + ϵ̃

d = 3

• Magnetic line defect is the same in O(N) and Yukawa CFTs:

S =

∫
ddx

(
1

2
(∂µϕa)

2 + iψ̄i /∂ψi + g ψ̄i (Σa · ϕa)ψi +
λ

4!
(ϕ2a)

2

)
+ h

∫
D

dτϕ1 .

a = 1, · · · ,N , i = 1, · · · ,Nf .
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Bootstrapping conformal defects

• 2-pt bulk correlators depend
on cross ratios r ,w :

⟨⟨O(x1)O(x2)⟩⟩ =
F(r ,w)

|x⊥1 |∆|x⊥2 |∆
,

r
(
τ12, x

⊥
1 , x

⊥
2

)
, w

(
x⊥1 , x

⊥
2

)
.

• Solve defect crossing equation

∆O

∑
O
λOaO ∆Ô

=
∑̂
O

(b̂O)
2

• 4-pt defect correlators depend
on cross ratio χ:

⟨Ô(τ1)Ô(τ2)Ô(τ3)Ô(τ4)⟩ =
g(χ)

τ 2∆12 τ
2∆̂
34

,

χ ≡ τ12τ34
τ13τ24

, 1− χ ≡ τ23τ14
τ13τ24

.

• Solve crossing equation

∆O
∑
O

(λO)
2

∆O
=

∑
O
(λO)

2
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Yukawa CFT in the ε-expansion
• Recap of Julien’s talk.
• Start from action:

S =

∫
ddx

(
1

2
(∂µϕa)

2 + iψ̄i /∂ψi + g ψ̄i (Σa · ϕa)ψi +
λ

4!
(ϕ2A)

2

)
.

• Feynman vertices:

:= −λ0
∫

ddx5 I15I25I35I45 , := −g0

∫
ddx4 /∂1I14Σ

a /∂4I34I24 .

• Fixed points at O(ε):

λ⋆
(4π)2

=
3κ2ε

2κ1(N + 8)
,

g2
⋆

(4π)2
=

ε

2κ1
.

• with

κ1 := 2Nf − N + 4 ,

κ2 := 2(4− N)− κ1 +
√
12 (N2 + 16) + κ1(κ1 + 12(N + 4)) .
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Line defect in Yukawa CFT in the ε-expansion
• Start from action:

S =

∫
ddx

(
1

2
(∂µϕa)

2 + iψ̄i /∂ψi + g ψ̄i (Σa · ϕa)ψi +
λ

4!
(ϕ2A)

2

)

+h

∫
D

dτϕ1 .

• Feynman vertices:

, ,

:= −h0

∫ ∞

−∞
dτ2 I12 .

• Fixed points at O(ε)

[Giombi et al., 2022][Pannell, Stergiou, 2023]:

λ⋆
(4π)2

=
3κ2ε

2κ1(N + 8)
,

g2
⋆

(4π)2
=

ε

2κ1
,

h2⋆ = −2(N − 4)(N + 8)

κ2
+O(ε) .

• with

κ1 := 2Nf − N + 4 ,

κ2 := 2(4− N)− κ1 +
√
12 (N2 + 16) + κ1(κ1 + 12(N + 4)) .
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Bulk correlators
• Scalar correlator (see Davide’s talk)

⟨⟨Φa(x1)Φ
b(x2)⟩⟩ =

1

|x⊥1 |∆ϕ |x⊥2 |∆ϕ
F a,b(z , z̄)

• Main contributing diagram is:

∼
∫

dτ3dτ4d
dx5

(x̂235)
d−2
2 (x̂245)

d−2
2 (x215)

d−2
2 (x225)

d−2
2

∼ λ⋆h
2
⋆H(z , z̄)

|x⊥1 ||x⊥2 |
.

+ self-energy corrections at O(ε).

• We know H in terms of conformal block of ϕ2

[Gimenez-Grau, 2022][Bianchi, Bonomi, de Sabatta, 2022]

H(z , z̄) = |1− z |2|z |−2(∂∆ − 1− log 2) f2,0(z , z̄)

• Leads to new CFT data depending on Nf which reduces to O(N)
data for Nf = 0.
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New correlator ⟨⟨Ψ̄Ψ⟩⟩

• Presence of fermions leads to new type of correlator:

⟨⟨Ψ̄(s1, x1)Ψ(s2, x2)⟩⟩ =
s̄1s2

|x⊥1 |∆ψ |x⊥2 |∆ψ
G (z , z̄)

• First nontrivial order starts at O(
√
ε):

∼ s̄A1 s
B
2 g⋆h⋆δ

ij

∫
dτ3

∫
d4x4 /∂1I14Σ

1 /∂2I24I34

= − π g0h0 δ
ij

8(|x⊥1 |+ |x⊥2 |)
s̄1

(
/x1/x2

|x⊥1 ||x⊥2 |
+ 1

)
s2 ,
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New correlator ⟨⟨Ψ̄Ψ⟩⟩ - outlook
• Second contribution at O(ε):

∼ −g2
⋆h

2
⋆ s̄1 /∂1

∫
dτ3

∫
dτ4 I24

(∫
d4x5 /x54 I15I25I35I45

)
/x24 s2 .

• Tackle integral in brackets by tensor decomposition:∫
d4x5 /x54 I15I25I35I45 =

2

ϕK
j123;4 ,

with ϕK a Kibble function, and j123;4 in terms of known integrals.

• Expression in terms of conformal blocks? Can be solved using analytic
bootstrap?
→ need fermionic blocks across dimensions! (see Julien’s talk).

Philine van Vliet Line defects in O(N) and Yukawa CFTs September 28, 2023 8 / 13



New correlator ⟨⟨Ψ̄Ψ⟩⟩ - outlook
• Second contribution at O(ε):

∼ −g2
⋆h

2
⋆ s̄1 /∂1

∫
dτ3

∫
dτ4 I24

(∫
d4x5 /x54 I15I25I35I45

)
/x24 s2 .

• Tackle integral in brackets by tensor decomposition:∫
d4x5 /x54 I15I25I35I45 =

2

ϕK
j123;4 ,

with ϕK a Kibble function, and j123;4 in terms of known integrals.

• Expression in terms of conformal blocks? Can be solved using analytic
bootstrap?
→ need fermionic blocks across dimensions! (see Julien’s talk).

Philine van Vliet Line defects in O(N) and Yukawa CFTs September 28, 2023 8 / 13



New correlator ⟨⟨Ψ̄Ψ⟩⟩ - outlook
• Second contribution at O(ε):

∼ −g2
⋆h

2
⋆ s̄1 /∂1

∫
dτ3

∫
dτ4 I24

(∫
d4x5 /x54 I15I25I35I45

)
/x24 s2 .

• Tackle integral in brackets by tensor decomposition:∫
d4x5 /x54 I15I25I35I45 =

2

ϕK
j123;4 ,

with ϕK a Kibble function, and j123;4 in terms of known integrals.

• Expression in terms of conformal blocks? Can be solved using analytic
bootstrap?

→ need fermionic blocks across dimensions! (see Julien’s talk).

Philine van Vliet Line defects in O(N) and Yukawa CFTs September 28, 2023 8 / 13



New correlator ⟨⟨Ψ̄Ψ⟩⟩ - outlook
• Second contribution at O(ε):

∼ −g2
⋆h

2
⋆ s̄1 /∂1

∫
dτ3

∫
dτ4 I24

(∫
d4x5 /x54 I15I25I35I45

)
/x24 s2 .

• Tackle integral in brackets by tensor decomposition:∫
d4x5 /x54 I15I25I35I45 =

2

ϕK
j123;4 ,

with ϕK a Kibble function, and j123;4 in terms of known integrals.

• Expression in terms of conformal blocks? Can be solved using analytic
bootstrap?
→ need fermionic blocks across dimensions! (see Julien’s talk).

Philine van Vliet Line defects in O(N) and Yukawa CFTs September 28, 2023 8 / 13



Defect correlators

• Now consider correlators of defect operators ϕ̂, ψ̂ on the line.

⟨ ϕ̂a(τ1) ϕ̂b(τ2) ϕ̂c(τ3) ϕ̂d(τ4) ⟩ ∼ f âb̂ĉ d̂(χ)

= discon. + +O(ε2) .

• E.g. correlator of ϕ̂1 and t â at O(ε):

f 1â1b̂(χ) = δâb̂χ∆ϕ̂1+∆t + εδâb̂
κ2

κ1(N + 8)

(
χ log(1− χ) +

χ2

1− χ
logχ

)
.
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Defect correlators

• Also here: new type of correlators.

⟨ ˆ̄ψi (τ1)ψ̂
j(τ2)

ˆ̄ψk(τ3)ψ̂
l(τ4) ⟩ ∼ f ijkl12,34(χ)−

χ3

(1− χ)3
f ilkj14,32(1− χ)

= discon. + + +O(ε
3
2 ) .

• with

f ijkl12,34(χ) = δijδkl(s̄1γ
0s2)(s̄3γ

0s4) +
ε

64κ1
δijδkl(s̄1Σ

aγ0s2)(s̄3Σ
aγ0s4)

× χ

(1− χ)2
(
(1− χ)(2− χ) + χ2(2− χ) logχ+ χ(1− χ)2 log(1− χ)

)
.
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Defect correlators
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Defect correlators
• Defect conformal data [Barrat, Liendo, PvV 2023] :

∆̂t̂â = 1 , ∆̂ϕ̂ = 1− (N − 4)ε

κ1
+O(ε2) , ∆̂ψ̂ =

3

2
−

(
2− N

κ1

)
ε

4
+O(ε2) ,

λ̂ϕ̂ϕ̂ϕ̂ =
3πε

8

(4κ1 − Nf )
√
2(4− N)κ2

κ12
√
N + 8

+O(ε2) , λ̂t̂ t̂ϕ̂ =
λ̂ϕ̂ϕ̂ϕ̂
3

+O(ε2) .

N = 3 Nf = 0 Nf = 1 Nf = 2

∆t 1 1 1
∆ϕ̂1

1 + ϵ 1 + 2ϵ
3 1 + ϵ

5

∆s− 2 + 0.35502 2 + 0.78832 2 + 0.75055
∆T 2 + 0.1̄8ϵ 2 + 0.433ϵ 2 + 0.290̄9ϵ
∆A 3 3 3
∆V 2 + 1.1̄8ϵ 2 + 1.100ϵ 2 + 0.490̄9ϵ

λttϕ̂ 0.947226ϵ 2.1893ϵ 1.6075ϵ

λϕ̂ϕ̂ϕ̂ 2.84168ϵ 6.56789ϵ 4.82249ϵ
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Numerical bootstrap for O(3) CFTs

0.2 0.4 0.6 0.8 1.0 1.2 1.4
λϕ1 ϕ1 ϕ1

0.2

0.4

0.6

0.8

1.0

λttϕ1

Δϕ1 = 1.2, Λ = 21 Δϕ1 = 1.2, Λ = 33

Figure: Upper bounds on the OPE coefficient λϕ1ϕ1ϕ1 as a function of λttϕ1 .

[Gimenez-Grau, Lauria, Liendo, PvV 2022]

• We found a series of cusps.

Wrong point?
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Numerical bootstrap for chiral Heisenberg model?
• Yukawa CFT?

Figure: Upper bounds on the OPE coefficient λϕ1ϕ1ϕ1 as a function of λttϕ1 .
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Outlook

• Explore numerics by adding fermionic correlators.

• Compute and extract conformal data from ⟨⟨Ψ̄Ψ⟩⟩
→ study related correlator: ⟨ϕϕψψ⟩ [Barrat, Burić, Liendo, Schomerus, PvV, WIP]

• Yukawa theories have emergent SUSY: supersymmetric version of
same setup?

• Study superconformal defect in 3d N = 2 SCFT:

OSP(2|4) → SU(1, 1|1)× U(1) (monodromy) , [Gimenez-Grau, Liendo 2022]
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Thank you!



Backup



Extended objects

• So far we considered local operators O.

• Extended objects (defects), e.g. line operators, boundaries, break
conformal symmetry.

• Defects give access to new observables: ⟨D⟩, ⟨⟨O⟩⟩ ≡ ⟨OD⟩.
• Conformal defect preserves a conformal subgroup of the original

symmetry

SO(d + 1, 1) → SO(p + 1, 1)× SO(d − p) .

• There is no conserved stress-energy tensor on the defect. Instead,
there exist a displacement operator D

∂µT
µd(x) = −D(xa)δ(xd),
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CFT correlation functions

• Fixed 2- and 3-pt correlators:

⟨O(x1)O(x2)⟩ =
1

x2∆12
,

⟨O(x1)O(x2)O(x3)⟩ =
λOOO

x∆12x
∆
23x

∆
31

• Conformal data: {∆i , λijk , ℓi}
• 4-pt correlators depend on

cross ratios u, v :

⟨O(x1)O(x2)O(x3)O(x4)⟩ =
g(u, v)

x2∆12 x2∆34
,

u ≡ x212x
2
34

x213x
2
24

, v ≡ x223x
2
14

x213x
2
24

.
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Defect correlation functions

• Fixed 2- and 3-pt defect correlators:

⟨Ô(τ1)Ô(τ2)⟩ =
1

τ 2∆̂12
,

⟨Ô1(τ1)Ô2(τ2)Ô3(τ3)⟩ =
λ̂ÔÔÔ

τ ∆̂12τ
∆̂
23τ

∆̂
31

,

• Defect data:
{∆̂i , λ̂ijk , ĵi}.

• 4-pt correlators depend on
cross ratios û, v̂ :

⟨Ô(τ1)Ô(τ2)Ô(τ3)Ô(τ4)⟩ =
g(û, v̂)

τ 2∆12 τ
2∆̂
34

,

û ≡ τ 212τ
2
34

τ 213τ
2
24

, v̂ ≡ τ 223τ
2
14

τ 213τ
2
24

.
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⟨Ô(τ1)Ô(τ2)Ô(τ3)Ô(τ4)⟩ =
g(û, v̂)

τ 2∆12 τ
2∆̂
34

,

û ≡ τ 212τ
2
34

τ 213τ
2
24

, v̂ ≡ τ 223τ
2
14

τ 213τ
2
24

.

• Fixed 1-pt and 2-pt correlators:

⟨⟨O(x1)⟩⟩ =
aO

|x⊥1 |∆
,

⟨⟨O(x1)Ô(τ2)⟩⟩ =
bOÔ

|x⊥1 |∆−∆̂(x̂12)2∆̂
,

• Bulk and defect data:
{∆i , ∆̂i , ai , b̂ij , ℓi , ĵi , ŝi}

• 2-pt bulk correlators depend on
cross ratios r ,w :

⟨⟨O(x1)O(x2)⟩⟩ =
F(r ,w)

|x⊥1 |∆|x⊥2 |∆
,

r = r
(
τ12, x

⊥
1 , x

⊥
2

)
, w = w

(
x⊥1 , x

⊥
2

)
.
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û ≡ τ 212τ
2
34

τ 213τ
2
24

, v̂ ≡ τ 223τ
2
14

τ 213τ
2
24

.

• Fixed 1-pt and 2-pt correlators:

⟨⟨O(x1)⟩⟩ =
aO

|x⊥1 |∆
,

⟨⟨O(x1)Ô(τ2)⟩⟩ =
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Line defect correlation functions

• Fixed 2- and 3-pt defect correlators:

⟨Ô(τ1)Ô(τ2)⟩ =
1

τ 2∆̂12
,

⟨Ô1(τ1)Ô2(τ2)Ô3(τ3)⟩ =
λ̂ÔÔÔ

τ ∆̂12τ
∆̂
23τ

∆̂
31

,

• Defect data:
{∆̂i , λ̂ijk}.

• 4-pt correlators depend on
cross ratio ξ̂:

⟨Ô(τ1)Ô(τ2)Ô(τ3)Ô(τ4)⟩ =
g(ξ̂)

τ 2∆12 τ
2∆̂
34

,

ξ̂ ≡ τ12τ34
τ13τ24

, 1− ξ̂ ≡ τ23τ14
τ13τ24

.

• Fixed 1-pt and 2-pt correlators:

⟨⟨O(x1)⟩⟩ =
aO

|x⊥1 |∆
,

⟨⟨O(x1)Ô(τ2)⟩⟩ =
bOÔ

|x⊥1 |∆−∆̂(x̂12)2∆̂
,

• Bulk and defect data:
{∆i , ∆̂i , ai , b̂ij , ℓi , ĵi , ŝi}

• 2-pt bulk correlators depend on
cross ratios r ,w :

⟨⟨O(x1)O(x2)⟩⟩ =
F(r ,w)

|x⊥1 |∆|x⊥2 |∆
,

r = r
(
τ12, x

⊥
1 , x

⊥
2

)
, w = w

(
x⊥1 , x

⊥
2

)
.
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The conformal bootstrap

Determine conformal data by relying on very little input:

• Symmetries of the theory

• The Operator Product Expansion

• Crossing symmetry

• Unitarity and positivity (optional)

Can solve the central crossing equations either numerically or analytically.

∆Ok

∑
k

λ2OOOk
=

∑
k

λ2OOOk

∆Ok
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Results



CFTs in d = 4− ε dimensions
• Start from the action for O(N) CFTs defined in d = 4− ε dimensions:

S =

∫
ddx

(
1

2
(∂µϕa)

2 +
λ0
4!

(ϕ2a)
2

)
, a = 1, · · · ,N .

• Coupling λ changes with energy scale µ: compute βλ

βλ =
dZλ

d logµ
= −ελ+

N + 8

3(4π)2
λ+O(λ2) .

• Fixed points = zeros of βλ:

λ⋆ = 0 , λ⋆ =
3(4π)2ε

N + 8
.

• Define conformal data perturbatively:

∆ = ∆(0) + ε∆(1) +O(ε2) ,

λijk = λ
(0)
ijk + ελ

(1)
ijk +O(ε2) .
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Conformal line defect in O(N) CFTs

• Connections between different models in various dimensions:

O(N) d = 4− ϵ

nonlinear σ model d = 2 + ϵ̃

d = 3

• Add a line defect to the action of O(N) CFT:

S =

∫
ddx

(
1

2
(∂µϕa)

2 +
λ0
4!

(ϕ2a)
2

)
+ h0

∫ ∞

−∞
dτ ϕ1(x(τ)) .
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Magnetic line defect
• Defect breaks bulk O(N) symmetry to defect O(N − 1) symmetry:

SO(d , 1)× O(N)F → SO(2, 1)× SO(d − 1)× O(N − 1)F

• Breaking of O(N) introduces a new operator: the tilt

∂µJ
µ
â =δ(q)(D)t â , â = 1, · · · ,N − 1 .

• Remember: displacement

∂µT
µd(x) = −D(xa)δ(xd) .

• Defect conformal data [Cuomo et al. 2022] [Gimenez-Grau et al. 2022]:

∆̂t̂a = 1 , ∆̂ϕ̂1
= 1 + ε− 3N2 + 49N + 194

2(N + 8)2
ε2 +O(ε3)

Padé−−−→ 1.55 ,

λ̂ϕ̂ϕ̂ϕ̂ =
3πε√
N + 8

+O(ε2) , λ̂t̂ t̂ϕ̂ =
πε√
N + 8

+O(ε2) .
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Defect OPE and defect blocks
Besides the usual bulk OPE:

O1

O2 Oi (x1)Oj(x2) ∼
∑
k

λijkC (x12, ∂2)Ok(x2)

we gain access to the bulk-to-defect OPE

O O(x) ∼
∑
k

bOÔ

|x⊥|∆−∆̂
C
(
|x⊥|2∂̂2

)
Ôk(x̂)

to expand bulk operators in defect operators. With the two OPEs, the
2-point function can be expanded in defect channel or bulk channel blocks:

F(r ,w) =
∑
Ôk

b̂1k b̂2k f̂∆̂k ,ĵk ,sk
(r ,w) , F(r ,w) =

∑
Ok

λ12kak f
∆12
∆k ,ℓk

(r ,w) .
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One-dimensional CFTs

• Operators ordered on the line: τ1 < τ2 < τ3 < τ4.

• Crossing symmetry follows from cyclicity.

∆O
∑
O

(λO)
2 ∆O

=
∑
O
(λO)

2

∑
O
λijOλklO(1− ξ)∆k+∆jg

∆ij ,∆kl

∆ (ξ) =
∑
O
λkjOλilOξ

∆i+∆jg
∆kj ,∆il

∆ (1− ξ) .

• No parallel spin ℓ. Instead, there is parity (and transverse spin s)

S : τ → −τ , S(ψ(τ)) = (−1)Sψψ(−τ) , Sψ = 0, 1 .
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The numerical bootstrap

• Functionals to rule out possible solutions

λ2O′α
(
F∆O′

)
= −α

(
F0

)
−
∑
O
λ2Oα

(
F∆O

)
.

• Upper bound if you can find α s.t.

α
(
F∆O′

)
= 1 , α

(
F∆O

)
≥ 0 .

• Allowed and disallowed solutions for conformal dimensions.

• Upper and lower bounds for OPE coefficients.
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Magnetic line bootstrap

• Feature for ∆ϕ1 = 1.55 disappears.

0.5 1.0 1.5 2.0 2.5 3.0 3.5
λϕ1 ϕ1 ϕ1

0.2

0.4

0.6

0.8

1.0

λttϕ1

Δϕ1 = 1.55, Λ = 21 Δϕ1 = 1.55, Λ = 33

Figure: Upper bounds on the OPE coefficient λϕ1ϕ1ϕ1 as a function of λttϕ1 .
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Crossing equations

• We obtain the following crossing equations:∑
O
λijOλklO(1− ξ)∆k+∆jg

∆ij ,∆kl

∆ (ξ) =
∑
O
λkjOλilOξ

∆i+∆jg
∆kj ,∆il

∆ (1− ξ) .

• where the conformal blocks are:

g
∆ij ,∆kl

∆ (ξ) = ξ∆2F1(∆−∆ij ,∆+∆kl ; 2∆; ξ) .

• Straightforward solutions: generalized free fields.
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O(N) line defect: more results

Figure: Bounds on the dimension of the S-parity odd scalar (tt̄)− vs. the S-parity
even scalar (tt̄)+ gap vs. the gap on t2. Λ = 33.
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Magnetic line bootstrap

• We bootstrap the tilt and the fundamental scalar:

⟨t(τ1)t̄(τ2)t(τ3)t̄(τ4)⟩ , ⟨ϕ1(τ1)ϕ1(τ2)ϕ1(τ3)ϕ1(τ4)⟩ ,
⟨t(τ1)t̄(τ2)ϕ1(τ3)ϕ1(τ4)⟩ .

• Special feature: externals appear in OPE

ϕ1 × ϕ1 ∼ 1+ ϕ1 + s− + · · · , (t × t̄)+ ∼ 1+ ϕ1 + s− + · · · ,
(t × t̄)− ∼ A+ · · · , t × t ∼ T + . . . , t × ϕ1 ∼ t + V + · · · , .

• Reminiscent of Ising model island!

• Gap assumptions from ε-expansion results at O(ε) :

∆s− = 2.36 , ∆A = 3 , ∆T = 2.18 , ∆V = 3.18 ,
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Magnetic line bootstrap

0.90 0.95 1.00 1.05 1.10 1.15 1.20
Δt

0.65

0.70

0.75

0.80
Δϕ1

Figure: Bounds on the scaling dimensions ∆ϕ1 and ∆t for Λ = 21.

• Close to rediscovering the tilt!
• Set ∆t = 1 and bootstrap

(λϕ1ϕ1ϕ1)
2 + (λttϕ1)

2 , tan θ =
λϕ1ϕ1ϕ1
λttϕ1

.
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Monodromy line defect

• Start from N = 2 real scalars combined in a complex scalar Φ that
satisfies

Φ(r , θ + 2π, x⃗) = e2πivΦ(r , θ, x⃗) , v ∼ v + 1 , v ∈ [0, 1) .

• The defect modes Ψ of Φ will have fractional transverse spin
s ∈ Z+ v and dimensions [Söderberg 2017][Giombi et al. 2021]

∆Ψs = 1 + |s| − ε

2
+

1

5

v(v − 1)

|s|
ε+ O(ε2) .

• Generalization of Z2 Ising twist defect [Gaiotto et al. 2013]
[Billó et al. 2013]
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Monodromy bootstrap

• D appears in the OPE of defect modes:

Ψv × Ψ̄v−1 ∼ D+ · · · .

• We bootstrap the defect modes of the fundamental scalar

⟨Ψv (τ1)Ψv (τ2)Ψ̄v (τ3)Ψ̄v (τ4)⟩ , ⟨Ψv−1(τ1)Ψv−1(τ2)Ψ̄v−1(τ3)Ψ̄v−1(τ4)⟩ ,
⟨Ψv (τ1)Ψv−1(τ2)Ψ̄v−1(τ3)Ψ̄v (τ4)⟩ .

• Only information we give is appearance of D and the external
dimensions of ∆Ψv ,∆Ψv−1 .
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Monodromy bootstrap

Figure: Bounds on the dimension of the first singlet in Ψs × Ψ̄s ∆(ΨΨ̄)± versus

the OPE coefficient (λΨv Ψ̄1−vD
)2.

Philine van Vliet Line defects in O(N) and Yukawa CFTs September 28, 2023 21 / 21


	Appendix
	Backup
	The -expansion
	Results: line defects in O(N) and Yukawa CFTs


