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AI summary: 
An urban-fantasy mystery in which 
Nyx, a badass vampire hunter, 
investigates soul-draining murders 
tied to a missing grimoire and a 
supernatural threat against 
unnatural beings.
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• Swampland Program: Quantum gravity has imprints on IR EFT
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“In quantum gravity, not every low-energy EFT is allowed!”

• One of the most famous examples:
No global symmetry conjecture :

No global symmetry in quantum gravity: either gauged or broken in UV.

• Swampland Program: Quantum gravity has imprints on IR EFT

No global symmetry in quantum gravity

Coleman, Gidding, Strominger, Kallosh, Linde, Linde, 
Susskind, …. Banks, Seiberg,…+  many others

• Various indirect arguments:  
    perturbative string theory, black hole entropy, etc….
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• Symmetry violation from wormholes.
….Chen Lin, Hsin, Iliesiu, Yang, Milekhin, Tajdini, Belin, de Boer, Nayak, Sonner, 

Bah, Chen, Maldacena….
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• An argument based on AdS/CFT [Harlow, Ooguri 19]

Global symmetry in AdS QG is incompatible with entanglement wedge 
reconstruction (EWR).

No global symmetry in quantum gravity
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• EWR works only in the semiclassical gravity regime, expected 
to be modified by stringy / QG corrections.

• But no-global-symmetry conjecture is believed to be valid 
beyond semiclassical GR.

• Can we prove no global symmetry conjecture in full QG regime 
by translating it to a CFT statement using AdS/CFT?



No global symmetry in AdS = ?? in CFT

• Well-known fact about AdS/CFT: 
Gauge symmetry in AdS QG  Conserved current on CFT↔
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• Global symmetry in AdS QG ↔
Global symmetry in CFT without conserved current
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CFTs with stress tensor  and global symmetry  but 
no conserved current  must be inconsistent.

Tμν G
Jμ



No global symmetry in AdS = ?? in CFT

CFTs with stress tensor  and global symmetry  but 
no conserved current  must be inconsistent.

Tμν G
Jμ

• Clear CFT statements, but not necessarily easy to prove.
• How do we characterize CFT with global symmetry without using 

conserved current? 
• As long as we look at finite number of correlators, it is difficult to 

distinguish “accidental” selection rules from genuine global symmetry. 
• Precisely speaking, there are counterexamples (e.g. multiple copies of 

Maxwell theories).
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• We don’t know (yet) how to prove this in general. But there 
is actually one setup in which we can make progress.



Shift symmetry is easier
• Shift symmetry: theory is invariant under ϕ → ϕ + c
• Clear distinction between gauged and global symmetries.

Global shift symmetry: massless scalar 
Gauged shift symmetry: Higgs mechanism, massive scalar, no symmetry
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CFT counterpart of shift symmetry in AdS
• Shift symmetry also changes the boundary value of : ϕ ϕbdy → ϕbdy + c
• In AdS/CFT,  is exactly marginal coupling constant in CFT.ϕbdy
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• In AdS/CFT,  is exactly marginal coupling constant in CFT.ϕbdy

<latexit sha1_base64="EENZ/juvy46lvJrjpTMQ/tmV2Pk="></latexit>

� : massless 7! O : marginal (� = d)

<latexit sha1_base64="OnDB7Kb1L3GcB4/CvNJXpZ7fz/I="></latexit>

Z�bdy =
D
e�

R
�bdyO

E

• So shift symmetry in AdS corresponds to
CFT which is invariant under the change of exactly marginal 
coupling constant ϕbdy → ϕbdy + c

CFT counterpart of shift symmetry in AdS



Shift symmetry is easier
• Shift symmetry: theory is invariant under ϕ → ϕ + c
• Clear distinction between gauged and global symmetries.

Global shift symmetry: massless scalar 
Gauged shift symmetry: Higgs mechanism, massive scalar, no symmetry

• Shift symmetry also changes the boundary value of : ϕ ϕbdy → ϕbdy + c
• In AdS/CFT,  is exactly marginal coupling constant in CFT.ϕbdy

<latexit sha1_base64="EENZ/juvy46lvJrjpTMQ/tmV2Pk="></latexit>

� : massless 7! O : marginal (� = d)

<latexit sha1_base64="OnDB7Kb1L3GcB4/CvNJXpZ7fz/I="></latexit>

Z�bdy =
D
e�

R
�bdyO

E

• So shift symmetry in AdS corresponds to
CFT with a “trivial conformal manifold” (parametrized by ), on 
which no CFT data changes

ϕbdy

or equivalently,

CFT with an exactly marginal operator  and the deformation by  
leaves all the CFT data invariant.

𝒪 𝒪

CFT counterpart of shift symmetry in AdS



CFT counterpart of no shift in AdS

CFT “No Shift” conjecture

In CFT with an exactly marginal operator  , the deformation 
by  always changes some CFT data.

𝒪
𝒪



CFT counterpart of no shift in AdS

CFT “No Shift” conjecture

In CFT with an exactly marginal operator  , the deformation 
by  always changes some CFT data.

𝒪
𝒪

** It is important to consider CFT with stress tensor. Without stress 
tensor, there are examples of trivial conformal manifold.  
   (More on next slide)

* One technical assumption (non-derivative condition):

<latexit sha1_base64="dfPvu9rvSD+IL62/w8+1aC+t1O8=">AAACHHicbZDLSgMxFIYz9VbrbdSlm2ARXJUZleqyaBfurGAv0CnDmTRtQzOZaZIRytAHceOruHGhiBsXgm9jpu1CqwcCH/85J8n/BzFnSjvOl5VbWl5ZXcuvFzY2t7Z37N29hooSSWidRDySrQAU5UzQumaa01YsKYQBp81geJX1m/dUKhaJOz2OaSeEvmA9RkAbybdPPSa0n1Yn2AtBDwjw9MbwKIEu9gQdzajup14MUjPguDrx7aJTcqaF/4I7hyKaV823P7xuRJKQCk04KNV2nVh30uxCwumk4CWKxkCG0KdtgwJCqjrp1NwEHxmli3uRNEdoPFV/bqQQKjUOAzOZOVCLvUz8r9dOdO+ikzIRJ5oKMnuol3CsI5wlhbtMUqL52AAQycxfMRmABKJNngUTgrto+S80TkpuuVS+PStWLudx5NEBOkTHyEXnqIKuUQ3VEUEP6Am9oFfr0Xq23qz32WjOmu/so19lfX4DDJqh+g==</latexit>Z

D
O 6= U@D

• Integral of  in domain  cannot be expressed as an 
operator supported only on 

𝒪 D
∂D

• Excludes descendant  and other pathological cases 
(e.g. non-compact boson in 2d, Maxwell with non-
compact gauge group)

𝒪



Examples of trivial conformal mfd without Tμν
• Example 1: CFT with symmetry  and conformal defect 

breaks it down to .
G

H
 Defect conformal manifold  , every point on the manifold is equivalent.→ G/H

Defect Symmetry operator 
( )ϕ → ϕ + c

Drukker, Kong, Sakkas, ….

Tilt operator, , marginalΔ = p

<latexit sha1_base64="f/GuCoruRPvE+73Jq/CV0wFziC4="></latexit>

@µJ
µ = ⌧(xk)�

d�p(x?)

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>= <latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=

Defect Defect + exp (+c∫ τ)



Examples of trivial conformal mfd without Tμν
• Example 1: CFT with symmetry  and conformal defect 

breaks it down to .
G

H
 Defect conformal manifold  , every point on the manifold is equivalent.→ G/H

Drukker, Kong, Sakkas, ….

Tilt operator, , marginalΔ = p

<latexit sha1_base64="f/GuCoruRPvE+73Jq/CV0wFziC4="></latexit>

@µJ
µ = ⌧(xk)�

d�p(x?)

Example: BPS Wilson loop in  SYM 𝒩 = 4
<latexit sha1_base64="Nx3sAZajcNJz8JEoPWWy8jamVR0="></latexit>

Tr


Pexp

✓Z
dt iAµẋ

µ + �6|ẋ|
◆�

 Choosing any other scalar  gives essentially the same 
defect. Trivial conformal manifold SO(6)/SO(5)
→ ΦI



Examples of trivial conformal mfd without Tμν
• Example 1: CFT with symmetry  and conformal defect 

breaks it down to .
G

H
 Defect conformal manifold  , every point on the manifold is equivalent.→ G/H

• Example 2: Free shift symmetric scalar in AdS without gravity.
 obviously UV complete, generalized free field CFT, no stress tensor.→

Drukker, Kong, Sakkas, ….

Tilt operator, , marginalΔ = p

<latexit sha1_base64="f/GuCoruRPvE+73Jq/CV0wFziC4="></latexit>

@µJ
µ = ⌧(xk)�

d�p(x?)

<latexit sha1_base64="Nx3sAZajcNJz8JEoPWWy8jamVR0="></latexit>

Tr


Pexp

✓Z
dt iAµẋ

µ + �6|ẋ|
◆�

 Choosing any other scalar  gives essentially the same 
defect. Trivial conformal manifold SO(6)/SO(5)
→ ΦI

Example: BPS Wilson loop in  SYM 𝒩 = 4



Plan

1.CFT argument for no shift symmetry 

2.Generalization to higher form 

3.Modular bootstrap 

4.Conclusion



Plan

1.CFT argument for no shift symmetry 

2.Generalization to higher form 

3.Modular bootstrap 

4.Conclusion



General strategy

• A proof by contradiction in two steps:

• Step 1: Use a CFT bootstrap argument to show one can construct 
“identity conformal interface” for any two points on a trivial 
conformal manifold.

• Step 2: Show that the existence of the identity conformal interface 
between nearby CFTs contradicts conformal perturbation theory

• Step 0: Assume CFT with a trivial conformal manifold∃



Step 1: Trivial conformal mfd implies identity interface



Conformal interfaces
• Conformal interface SO(d + 1,1) → SO(d,1)

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

• Needs to satisfy various bulk-interface crossing eq
<latexit sha1_base64="deb4EaZYOjLS0IEK5pw+Di9bn90=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIOZMG9f9dgpr6xubW8Xt0s7u3v5B+fCopWWiCG0SyaXqBFhTzgRtGmY47cSK4ijgtB2MbzO/PaFKMykezTSmfoSHgoWMYGMlvxdhMyKYp/ezvtcvV9yqOwdaJV5OKpCj0S9/9QaSJBEVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSwWOqPbTeegZOrPKAIVS2ScMmqu/N1IcaT2NAjuZhdTLXib+53UTE177KRNxYqggi0NhwpGRKGsADZiixPCpJZgoZrMiMsIKE2N7KtkSvOUvr5LWRdWrVWsPl5X6TV5HEU7gFM7Bgyuowx00oAkEnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDtsCSFA==</latexit>

O1

<latexit sha1_base64="GrxsUQBGr4Uxuqe/LnUz72b7uOA=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rLoxp0V7APaoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uSfHjwXXxnG+0dr6xubWdmGnuLu3f3BYOjpu6ShRlDVpJCLV8YlmgkvWNNwI1okVI6EvWNsf32Z+e8KU5pF8NNOYeSEZSh5wSoyVvF5IzIgSkd7P+tV+qexUnDnwKnFzUoYcjX7pqzeIaBIyaaggWnddJzZeSpThVLBZsZdoFhM6JkPWtVSSkGkvnYee4XOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnoq2BHf5y6ukVa24tUrt4bJcv8nrKMApnMEFuHAFdbiDBjSBwhM8wyu8oQl6Qe/oYzG6hvKdE/gD9PkDuESSFQ==</latexit>

O2

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="deb4EaZYOjLS0IEK5pw+Di9bn90=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIOZMG9f9dgpr6xubW8Xt0s7u3v5B+fCopWWiCG0SyaXqBFhTzgRtGmY47cSK4ijgtB2MbzO/PaFKMykezTSmfoSHgoWMYGMlvxdhMyKYp/ezvtcvV9yqOwdaJV5OKpCj0S9/9QaSJBEVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSwWOqPbTeegZOrPKAIVS2ScMmqu/N1IcaT2NAjuZhdTLXib+53UTE177KRNxYqggi0NhwpGRKGsADZiixPCpJZgoZrMiMsIKE2N7KtkSvOUvr5LWRdWrVWsPl5X6TV5HEU7gFM7Bgyuowx00oAkEnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDtsCSFA==</latexit>

O1

<latexit sha1_base64="GrxsUQBGr4Uxuqe/LnUz72b7uOA=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rLoxp0V7APaoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uSfHjwXXxnG+0dr6xubWdmGnuLu3f3BYOjpu6ShRlDVpJCLV8YlmgkvWNNwI1okVI6EvWNsf32Z+e8KU5pF8NNOYeSEZSh5wSoyVvF5IzIgSkd7P+tV+qexUnDnwKnFzUoYcjX7pqzeIaBIyaaggWnddJzZeSpThVLBZsZdoFhM6JkPWtVSSkGkvnYee4XOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnoq2BHf5y6ukVa24tUrt4bJcv8nrKMApnMEFuHAFdbiDBjSBwhM8wyu8oQl6Qe/oYzG6hvKdE/gD9PkDuESSFQ==</latexit>

O2

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=

• Interface crossing eq:  Bulk CFT data  Interface CFT data⇒



• Conformal interface SO(d + 1,1) → SO(d,1)
<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

• Needs to satisfy various bulk-interface crossing eq
<latexit sha1_base64="deb4EaZYOjLS0IEK5pw+Di9bn90=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIOZMG9f9dgpr6xubW8Xt0s7u3v5B+fCopWWiCG0SyaXqBFhTzgRtGmY47cSK4ijgtB2MbzO/PaFKMykezTSmfoSHgoWMYGMlvxdhMyKYp/ezvtcvV9yqOwdaJV5OKpCj0S9/9QaSJBEVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSwWOqPbTeegZOrPKAIVS2ScMmqu/N1IcaT2NAjuZhdTLXib+53UTE177KRNxYqggi0NhwpGRKGsADZiixPCpJZgoZrMiMsIKE2N7KtkSvOUvr5LWRdWrVWsPl5X6TV5HEU7gFM7Bgyuowx00oAkEnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDtsCSFA==</latexit>

O1

<latexit sha1_base64="GrxsUQBGr4Uxuqe/LnUz72b7uOA=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rLoxp0V7APaoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uSfHjwXXxnG+0dr6xubWdmGnuLu3f3BYOjpu6ShRlDVpJCLV8YlmgkvWNNwI1okVI6EvWNsf32Z+e8KU5pF8NNOYeSEZSh5wSoyVvF5IzIgSkd7P+tV+qexUnDnwKnFzUoYcjX7pqzeIaBIyaaggWnddJzZeSpThVLBZsZdoFhM6JkPWtVSSkGkvnYee4XOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnoq2BHf5y6ukVa24tUrt4bJcv8nrKMApnMEFuHAFdbiDBjSBwhM8wyu8oQl6Qe/oYzG6hvKdE/gD9PkDuESSFQ==</latexit>

O2

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="deb4EaZYOjLS0IEK5pw+Di9bn90=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIOZMG9f9dgpr6xubW8Xt0s7u3v5B+fCopWWiCG0SyaXqBFhTzgRtGmY47cSK4ijgtB2MbzO/PaFKMykezTSmfoSHgoWMYGMlvxdhMyKYp/ezvtcvV9yqOwdaJV5OKpCj0S9/9QaSJBEVhnCsdddzY+OnWBlGOJ2VeommMSZjPKRdSwWOqPbTeegZOrPKAIVS2ScMmqu/N1IcaT2NAjuZhdTLXib+53UTE177KRNxYqggi0NhwpGRKGsADZiixPCpJZgoZrMiMsIKE2N7KtkSvOUvr5LWRdWrVWsPl5X6TV5HEU7gFM7Bgyuowx00oAkEnuAZXuHNmTgvzrvzsRgtOPnOMfyB8/kDtsCSFA==</latexit>

O1

<latexit sha1_base64="GrxsUQBGr4Uxuqe/LnUz72b7uOA=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rLoxp0V7APaoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uSfHjwXXxnG+0dr6xubWdmGnuLu3f3BYOjpu6ShRlDVpJCLV8YlmgkvWNNwI1okVI6EvWNsf32Z+e8KU5pF8NNOYeSEZSh5wSoyVvF5IzIgSkd7P+tV+qexUnDnwKnFzUoYcjX7pqzeIaBIyaaggWnddJzZeSpThVLBZsZdoFhM6JkPWtVSSkGkvnYee4XOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnoq2BHf5y6ukVa24tUrt4bJcv8nrKMApnMEFuHAFdbiDBjSBwhM8wyu8oQl6Qe/oYzG6hvKdE/gD9PkDuESSFQ==</latexit>

O2

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="2Qipr48FwFdLMGD27rx/LFKNiBM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbSbt0swm7E6GU/ggvHhTx6u/x5r9x2+ag1QcDj/dmmJkXplIY8rwvp7C2vrG5Vdwu7ezu7R+UD49aJsk0xyZPZKI7ITMohcImCZLYSTWyOJTYDse3c7/9iNqIRD3QJMUgZkMlIsEZWandCzMpkfrlilf1FnD/Ej8nFcjR6Jc/e4OEZzEq4pIZ0/W9lIIp0yS4xFmplxlMGR+zIXYtVSxGE0wX587cM6sM3CjRthS5C/XnxJTFxkzi0HbGjEZm1ZuL/3ndjKLrYCpUmhEqvlwUZdKlxJ3/7g6ERk5yYgnjWthbXT5imnGyCZVsCP7qy39J66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAEDmN4ghd4dVLn2Xlz3petBSefOYZfcD6+AXujj68=</latexit>•

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=

• Interface crossing eq:  Bulk CFT data  Interface CFT data⇒

• In the modern bootstrap, sol’s to crossing = conformal interface

• Microscopic construction of interfaces: imposing bc to bulk fields, 
coupling to localized dof….

Conformal interfaces



Trivial conformal mfd implies identity interface
• On trivial conformal manifold,  and  share the 

same bulk CFT data by assumption.
CFT1 CFT2

• Interface crossing eq:  Bulk CFT data  Interface CFT data⇒



Trivial conformal mfd implies identity interface
• On trivial conformal manifold,  and  share the 

same bulk CFT data by assumption.
CFT1 CFT2

• 1-to-1 correspondence between sol’s for interface bootstrap: 
interfaces within   interfaces connecting CFT1 ↔ CFT1,2

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1

• Interface crossing eq:  Bulk CFT data  Interface CFT data⇒

• In particular, it implies the “identity interface” between 
that corresponds to inserting nothing in 

CFT1,2
CFT1

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1

<latexit sha1_base64="kMtG9mgb0OSkkRoem6uRAIqs2xo=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquSPVY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSeu86teqtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AG3ok5w=</latexit>$

<latexit sha1_base64="kMtG9mgb0OSkkRoem6uRAIqs2xo=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquSPVY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSeu86teqtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AG3ok5w=</latexit>$



Comment
• I have shown that, if no CFT data changes, one can construct “identity 

interface” between  .CFT1,2

• This sounds obvious, but it is actually a key point of the proof.

• Contrapositive: If there is no identity interface, CFT data changes.



Comment
• I have shown that, if no CFT data changes, one can construct “identity 

interface” between  .CFT1,2

• This sounds obvious, but it is actually a key point of the proof.

• Contrapositive: If there is no identity interface, CFT data changes.

• Gravity counterpart: If there is no tensionless domain wall, shift 
symmetry is dynamically broken.

<latexit sha1_base64="EqM1saDYU4ly8nSzVrFhEkZJrRI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6qkR6/v9csWv+nOgVRLkpAI5Gv3yV28gSZpQYQnHxnQDX9kww9oywum01EsNVZiM8ZB2HRU4oSbM5tdO0ZlTBiiW2pWwaK7+nshwYswkiVxngu3ILHsz8T+vm9r4OsyYUKmlgiwWxSlHVqLZ62jANCWWTxzBRDN3KyIjrDGxLqCSCyFYfnmVtC6qQa1au7+s1G/yOIpwAqdwDgFcQR3uoAFNIPAIz/AKb570Xrx372PRWvDymWP4A+/zBz1Uju0=</latexit>

�0

<latexit sha1_base64="3CdNrVyYBfnV3UB3tyiUeB/rjXo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFK7W4yFD33nPVKZbfizkCWiZeTMuSo90pf3X7M0ogrZJIa0/HcBP2MahRM8kmxmxqeUDaiA96xVNGIGz+b3Tshp1bpkzDWthSSmfp7IqORMeMosJ0RxaFZ9Kbif14nxfDaz4RKUuSKzReFqSQYk+nzpC80ZyjHllCmhb2VsCHVlKGNqGhD8BZfXibNi4pXrVTvL8u1mzyOAhzDCZyBB1dQgzuoQwMYSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDYvyPjw==</latexit>

�0 + c

• There are arguments pointing out difficulty of constructing such domain 
walls within gravitational EFT due to large back reaction.

Bah, Jefferson, Roumpedakis, Waddleton,…

• But such arguments do not tell anything about shift-symmetry breaking. So 
the claim is highly non-trivial from gravity viewpoint.

• In , non-topologicalness         symmetry breaking (Later)AdS3/CFT2 ↔
modular bootstrap



Step 2: Identity interface contradicts conformal 
perturbation theory



Identity interface for nearby CFTs
• Let’s analyze the “identity interface” between nearby CFTs.

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

<latexit sha1_base64="yv7knJvxKfGygNAemIFG+kONuTQ=">AAACG3icbVDLSgNBEJz1bXxFPXoZDIIghF2R6EUQBfGmQqJCNiyzk04yODs7zvSKYcl/ePFXvHhQxJPgwb9x8jj4Kmgoqrrp7oq1FBZ9/9MbG5+YnJqemS3MzS8sLhWXVy5smhkONZ7K1FzFzIIUCmooUMKVNsCSWMJlfH3U9y9vwViRqip2NTQS1laiJThDJ0XF7f2j42oU0K2wCRIZDXVH0FAojPK7UIPRYRtuqN8LE4YdzmR+2ouKJb/sD0D/kmBESmSEs6j4HjZTniWgkEtmbT3wNTZyZlBwCb1CmFnQjF+zNtQdVSwB28gHv/XohlOatJUaVwrpQP0+kbPE2m4Su87+ifa31xf/8+oZtvYauVA6Q1B8uKiVSYop7QdFm8IAR9l1hHEj3K2Ud5hhHF2cBRdC8Pvlv+RiuxxUypXzndLB4SiOGbJG1skmCcguOSAn5IzUCCf35JE8kxfvwXvyXr23YeuYN5pZJT/gfXwB7neg0Q==</latexit>

= CFT1 + ��

Z

x?�0
O

• Used a bootstrap argument to show its existence without knowing 
microscopic constructions.

• But we do know 
• In the limit  coincide, it reduces to “inserting nothing”. 

• Infinitesimally, 

CFT1,2

CFT2 = CFT1 + δϕ∫ 𝒪



• Let’s analyze the “identity interface” between nearby CFTs.

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

<latexit sha1_base64="yv7knJvxKfGygNAemIFG+kONuTQ=">AAACG3icbVDLSgNBEJz1bXxFPXoZDIIghF2R6EUQBfGmQqJCNiyzk04yODs7zvSKYcl/ePFXvHhQxJPgwb9x8jj4Kmgoqrrp7oq1FBZ9/9MbG5+YnJqemS3MzS8sLhWXVy5smhkONZ7K1FzFzIIUCmooUMKVNsCSWMJlfH3U9y9vwViRqip2NTQS1laiJThDJ0XF7f2j42oU0K2wCRIZDXVH0FAojPK7UIPRYRtuqN8LE4YdzmR+2ouKJb/sD0D/kmBESmSEs6j4HjZTniWgkEtmbT3wNTZyZlBwCb1CmFnQjF+zNtQdVSwB28gHv/XohlOatJUaVwrpQP0+kbPE2m4Su87+ifa31xf/8+oZtvYauVA6Q1B8uKiVSYop7QdFm8IAR9l1hHEj3K2Ud5hhHF2cBRdC8Pvlv+RiuxxUypXzndLB4SiOGbJG1skmCcguOSAn5IzUCCf35JE8kxfvwXvyXr23YeuYN5pZJT/gfXwB7neg0Q==</latexit>

= CFT1 + ��

Z

x?�0
O

• Used a bootstrap argument to show its existence without knowing 
microscopic constructions.

• But we do know 
• In the limit  coincide, it reduces to “inserting nothing”. 

• Infinitesimally, 

CFT1,2

CFT2 = CFT1 + δϕ∫ 𝒪

• So infinitesimally,
“Identity interface” =

<latexit sha1_base64="rla1XUimnHRf4JeQCBbs8ixHLZ8="></latexit>

CFT1 + ��

Z

x?�0
O + �⇢

Z

x?=0
O

0

Additional deformation 
localized at interface

•  can be a local op. on the interface or some non-local 
expression on the interface.
𝒪′ 

Identity interface for nearby CFTs



<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

• So infinitesimally,
“Identity interface” =

<latexit sha1_base64="rla1XUimnHRf4JeQCBbs8ixHLZ8="></latexit>

CFT1 + ��

Z

x?�0
O + �⇢

Z

x?=0
O

0

Additional deformation 
localized at interface

• No deformation away from the interface is allowed since it will 
violate the stress tensor conservation in the bulk.

<latexit sha1_base64="4mdmLdVCRkSAISi9Fk6Pae7cNLQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclUSkuiy6cVmhL2himEwn7dDJJM5DKCE7N/6KGxeKuPUX3Pk3TtoutPXAMIdz7uXee8KUUakc59taWl5ZXVsvbZQ3t7Z3du29/bZMtMCkhROWiG6IJGGUk5aiipFuKgiKQ0Y64ei68DsPREia8KYap8SP0YDTiGKkjBTYR16KhKKIBZkX67x5V3we17nHyT10ArviVJ0J4CJxZ6QCZmgE9pfXT7COCVeYISl7rpMqPytmYEbysqclSREeoQHpGcpRTKSfTe7I4YlR+jBKhHlcwYn6uyNDsZTjODSVMVJDOe8V4n9eT6vo0s8oT7UiHE8HRZpBlcAiFNingmDFxoYgLKjZFeIhEggrE13ZhODOn7xI2mdVt1at3Z5X6lezOErgEByDU+CCC1AHN6ABWgCDR/AMXsGb9WS9WO/Wx7R0yZr1HIA/sD5/ALKgmdc=</latexit>

@µT
µ⌫ 6= 0

•  can be a local op. on the interface or some non-local 
expression on the interface.
𝒪′ 

• (In CFT without stress tensor, such deformations are allowed)
[Herzog, Shamir]

Identity interface for nearby CFTs



Identity interface is inconsistent

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

“Identity interface” =
<latexit sha1_base64="rla1XUimnHRf4JeQCBbs8ixHLZ8="></latexit>

CFT1 + ��

Z

x?�0
O + �⇢

Z

x?=0
O

0

• Consider “Displacement operator” .D
<latexit sha1_base64="09b5tjshetlnevDH0Agijl3o/6k="></latexit>

@µT
µ? = D(xk)�

d�1(x?)

• For the deformation above, one can show [SK, Kusuki, Meineri, Ooguri ’25]

<latexit sha1_base64="eTkwfAu7J1i7RwUaEG0QjiD028c="></latexit>

D = ��O + �⇢ @?O
0 + (higher order)



Identity interface is inconsistent

<latexit sha1_base64="4DeOrZ7jCk0QOSPgoPULSbpvGV4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI/Fgnis0G0L7VKyabYNzWaXJCuUpb/BiwdFvPqDvPlvTNs9aOuDgcd7M8zMCxLBtXGcb1TY2Nza3inulvb2Dw6PyscnbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrBpDH3O09MaR7LlpkmzI/ISPKQU2Ks5DXuWwN3UK44VWcBvE7cnFQgR3NQ/uoPY5pGTBoqiNY910mMnxFlOBVsVuqnmiWETsiI9SyVJGLazxbHzvCFVYY4jJUtafBC/T2RkUjraRTYzoiYsV715uJ/Xi814a2fcZmkhkm6XBSmApsYzz/HQ64YNWJqCaGK21sxHRNFqLH5lGwI7urL66R9VXVr1drjdaV+l8dRhDM4h0tw4Qbq8ABN8IACh2d4hTck0Qt6Rx/L1gLKZ07hD9DnD/O+jiQ=</latexit>

CFT1
<latexit sha1_base64="Q1ryM5u0VIiDef2Ntof3V9IG1Lc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJ4KrtFqsdiQTxW6LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz329nY3Nre2S3sFfcPDo+OSyenbS1TRahPJJeqG2JNORPUN8xw2k0UxXHIaSecNOZ+54kqzaRomWlCgxiPBIsYwcZKfuO+NagOSmW34i6A1omXkzLkaA5KX/2hJGlMhSEca93z3MQEGVaGEU5nxX6qaYLJBI9oz1KBY6qDbHHsDF1aZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJboOMiSQ1VJDloijlyEg0/xwNmaLE8KklmChmb0VkjBUmxuZTtCF4qy+vk3a14tUqtcfrcv0uj6MA53ABV+DBDdThAZrgAwEGz/AKb45wXpx352PZuuHkM2fwB87nD/VCjiU=</latexit>

CFT2

“Identity interface” =
<latexit sha1_base64="rla1XUimnHRf4JeQCBbs8ixHLZ8="></latexit>

CFT1 + ��

Z

x?�0
O + �⇢

Z

x?=0
O

0

• Consider “Displacement operator” .D
<latexit sha1_base64="09b5tjshetlnevDH0Agijl3o/6k="></latexit>

@µT
µ? = D(xk)�

d�1(x?)

• For the deformation above, one can show [SK, Kusuki, Meineri, Ooguri ’25]

<latexit sha1_base64="eTkwfAu7J1i7RwUaEG0QjiD028c="></latexit>

D = ��O + �⇢ @?O
0 + (higher order)

• But for the identity interface, .D = 0

• The only way to get  is to set . But this violates 
the non-derivative assumption. 

D = 0 𝒪 ∝ ∂⊥𝒪′ 

Contradiction.

• Thus, the identity interface contradicts with conformal perturbation. 
Hence, the shift symmetry must be broken.



Plan

1.CFT argument for no shift symmetry 

2.Generalization to higher form 

3.Modular bootstrap 

4.Conclusion



Generalization to higher form symmetry
• 1-form symmetries of Maxwell theory.

<latexit sha1_base64="ZAGf8NsQtcoPkZPaM1NYVwH1jrA=">AAACAXicbVBNS8NAEN3Ur1q/ol4EL4tF8FBKIlK9CEVBPFawrdCEMtls2qWbD3c3Qin14l/x4kERr/4Lb/4bN20O2vpg4PHeDDPzvIQzqSzr2ygsLC4trxRXS2vrG5tb5vZOS8apILRJYh6LOw8k5SyiTcUUp3eJoBB6nLa9wWXmtx+okCyObtUwoW4IvYgFjIDSUtfc8/HVueVUKti5T8HHvgNSZVLXLFtVawI8T+yclFGORtf8cvyYpCGNFOEgZce2EuWOQChGOB2XnFTSBMgAerSjaQQhle5o8sEYH2rFx0EsdEUKT9TfEyMIpRyGnu4MQfXlrJeJ/3mdVAVn7ohFSapoRKaLgpRjFeMsDuwzQYniQ02ACKZvxaQPAojSoZV0CPbsy/OkdVy1a9XazUm5fpHHUUT76AAdIRudojq6Rg3URAQ9omf0it6MJ+PFeDc+pq0FI5/ZRX9gfP4A/huUsw==</latexit>

dF = 0 , d ⇤ F = 0

• In QG, they are expected to be violated by the presence of 
charged particles.

• Can we show the absence of 1-form symmetries of Maxwell 
theory in AdS QG?

Related to charge completeness conjecture



Generalization to higher form symmetry
• If there was (electric) 1-form symmetry, one can construct the 

codim-2 topological interface in AdS.

<latexit sha1_base64="c5YBnu3KwwJ0q/uF9oNG5bUKFPU=">AAAB+3icbVC7TsMwFHXKq5RXKCOLRYXEVCUIFcYCC2MR9CE1UeU4TmvVdiLbQVRRfoWFAYRY+RE2/ganzQCFI13p6Jx77XtPkDCqtON8WZWV1bX1jepmbWt7Z3fP3q/3VJxKTLo4ZrEcBEgRRgXpaqoZGSSSIB4w0g+m14XffyBS0Vjc61lCfI7GgkYUI22kkV33EiQ1RQxmnuTwMrzLR3bDaTpzwL/ELUkDlOiM7E8vjHHKidCYIaWGrpNoPyvexYzkNS9VJEF4isZkaKhAnCg/m++ew2OjhDCKpSmh4Vz9OZEhrtSMB6aTIz1Ry14h/ucNUx1d+BkVSaqJwIuPopRBHcMiCBhSSbBmM0MQltTsCvEESYS1iatmQnCXT/5LeqdNt9Vs3Z412ldlHFVwCI7ACXDBOWiDG9ABXYDBI3gCL+DVyq1n6816X7RWrHLmAPyC9fENhKWUHg==</latexit>

@AdS

<latexit sha1_base64="BEeRV7uizRdx2NCwiFitVnRUmBk=">AAACDXicbVA9SwNBEN3z2/gVtbRZjII24U5ELUVBLBWMCeRCmNvMJYt7e8funBiCf8DGv2JjoYitvZ3/xs1HodEHA4/3ZpiZF2VKWvL9L29icmp6ZnZuvrCwuLS8Ulxdu7ZpbgRWRKpSU4vAopIaKyRJYS0zCEmksBrdnPb96i0aK1N9Rd0MGwm0tYylAHJSs7gV4l3GQ4Ux7cgQVNYBHkpNIVjiZ6GR7Q7tNoslv+wPwP+SYERKbISLZvEzbKUiT1CTUGBtPfAzavTAkBQK7wthbjEDcQNtrDuqIUHb6A2+uefbTmnxODWuNPGB+nOiB4m13SRynQlQx457ffE/r55TfNToSZ3lhFoMF8W54pTyfjS8JQ0KUl1HQBjpbuWiAwYEuQALLoRg/OW/5HqvHByUDy73S8cnozjm2AbbZDssYIfsmJ2zC1Zhgj2wJ/bCXr1H79l7896HrRPeaGad/YL38Q2vtJtV</latexit>

exp

✓
i↵

Z
⇤F

◆

• By pushing them to boundary, one gets a monodromy defect  
    (co-dimension 2 + codimension 1)

<latexit sha1_base64="c5YBnu3KwwJ0q/uF9oNG5bUKFPU=">AAAB+3icbVC7TsMwFHXKq5RXKCOLRYXEVCUIFcYCC2MR9CE1UeU4TmvVdiLbQVRRfoWFAYRY+RE2/ganzQCFI13p6Jx77XtPkDCqtON8WZWV1bX1jepmbWt7Z3fP3q/3VJxKTLo4ZrEcBEgRRgXpaqoZGSSSIB4w0g+m14XffyBS0Vjc61lCfI7GgkYUI22kkV33EiQ1RQxmnuTwMrzLR3bDaTpzwL/ELUkDlOiM7E8vjHHKidCYIaWGrpNoPyvexYzkNS9VJEF4isZkaKhAnCg/m++ew2OjhDCKpSmh4Vz9OZEhrtSMB6aTIz1Ry14h/ucNUx1d+BkVSaqJwIuPopRBHcMiCBhSSbBmM0MQltTsCvEESYS1iatmQnCXT/5LeqdNt9Vs3Z412ldlHFVwCI7ACXDBOWiDG9ABXYDBI3gCL+DVyq1n6816X7RWrHLmAPyC9fENhKWUHg==</latexit>

@AdS

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=
<latexit sha1_base64="yziE6aco6MjBocAmQPPjwF94m9c=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVaT0WC+KxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHtO+Eqh+15wNiiW37C6A1omXkRJkaAyKX/1hRBJBpSEca93z3Nj4KVaGEU5nhX6iaYzJBI9oz1KJBdV+ujh4hi6sMkRhpGxJgxbq74kUC62nIrCdApuxXvXm4n9eLzHhjZ8yGSeGSrJcFCYcmQjNv0dDpigxfGoJJorZWxEZY4WJsRkVbAje6svrpH1V9irlysN1qXabxZGHMziHS/CgCjW4hwa0gICAZ3iFN0c5L86787FszTnZzCn8gfP5Az2vkA8=</latexit>

CFT

<latexit sha1_base64="Bj41Cp2709hre33B2IVQKdTPvHc=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjEJtyJREvRxjKCiUIuhLnNXLK698HunBiCv8DGv2JjoYittZ3/xk1yhV8PBh7vzTAzL0iVNOS6n87M7Nz8wmJhqbi8srq2XtrYbJkk0wKbIlGJvgzAoJIxNkmSwstUI0SBwovg+mTsX9ygNjKJz2mYYieCfixDKYCs1C1VfLxNua8wpCqXPqh0AL6MiftgiF/5WvYHtNstld2aOwH/S7yclFmORrf04fcSkUUYk1BgTNtzU+qMQJMUCu+KfmYwBXENfWxbGkOEpjOavHPHK1bp8TDRtuwlE/X7xAgiY4ZRYDsjoIH57Y3F/7x2RuFhZyTjNCOMxXRRmClOCR9nw3tSoyA1tASElvZWLgagQZBNsGhD8H6//Je09mpevVY/2y8fHedxFNg222FV5rEDdsROWYM1mWD37JE9sxfnwXlyXp23aeuMk89ssR9w3r8ARVebow==</latexit>

exp

✓
i↵

Z
⇤j
◆

• 1-form symmetry in the bulk predicts that the monodromy defect is 
topological.

Codimension 2



CFT counterpart of no 1-form symmetry in AdS

In CFT with stress tensor, monodromy defects cannot be 
topological.

CFT “No 1-form” conjecture

<latexit sha1_base64="yziE6aco6MjBocAmQPPjwF94m9c=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVaT0WC+KxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHtO+Eqh+15wNiiW37C6A1omXkRJkaAyKX/1hRBJBpSEca93z3Nj4KVaGEU5nhX6iaYzJBI9oz1KJBdV+ujh4hi6sMkRhpGxJgxbq74kUC62nIrCdApuxXvXm4n9eLzHhjZ8yGSeGSrJcFCYcmQjNv0dDpigxfGoJJorZWxEZY4WJsRkVbAje6svrpH1V9irlysN1qXabxZGHMziHS/CgCjW4hwa0gICAZ3iFN0c5L86787FszTnZzCn8gfP5Az2vkA8=</latexit>

CFT

<latexit sha1_base64="Bj41Cp2709hre33B2IVQKdTPvHc=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjEJtyJREvRxjKCiUIuhLnNXLK698HunBiCv8DGv2JjoYittZ3/xk1yhV8PBh7vzTAzL0iVNOS6n87M7Nz8wmJhqbi8srq2XtrYbJkk0wKbIlGJvgzAoJIxNkmSwstUI0SBwovg+mTsX9ygNjKJz2mYYieCfixDKYCs1C1VfLxNua8wpCqXPqh0AL6MiftgiF/5WvYHtNstld2aOwH/S7yclFmORrf04fcSkUUYk1BgTNtzU+qMQJMUCu+KfmYwBXENfWxbGkOEpjOavHPHK1bp8TDRtuwlE/X7xAgiY4ZRYDsjoIH57Y3F/7x2RuFhZyTjNCOMxXRRmClOCR9nw3tSoyA1tASElvZWLgagQZBNsGhD8H6//Je09mpevVY/2y8fHedxFNg222FV5rEDdsROWYM1mWD37JE9sxfnwXlyXp23aeuMk89ssR9w3r8ARVebow==</latexit>

exp

✓
i↵

Z
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◆



• Working in  regime, one can show that the displacement 
operator is nonzero.

α ≪ 1

Generalization to higher form symmetry

<latexit sha1_base64="yziE6aco6MjBocAmQPPjwF94m9c=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVaT0WC+KxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHtO+Eqh+15wNiiW37C6A1omXkRJkaAyKX/1hRBJBpSEca93z3Nj4KVaGEU5nhX6iaYzJBI9oz1KJBdV+ujh4hi6sMkRhpGxJgxbq74kUC62nIrCdApuxXvXm4n9eLzHhjZ8yGSeGSrJcFCYcmQjNv0dDpigxfGoJJorZWxEZY4WJsRkVbAje6svrpH1V9irlysN1qXabxZGHMziHS/CgCjW4hwa0gICAZ3iFN0c5L86787FszTnZzCn8gfP5Az2vkA8=</latexit>

CFT

<latexit sha1_base64="Bj41Cp2709hre33B2IVQKdTPvHc=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjEJtyJREvRxjKCiUIuhLnNXLK698HunBiCv8DGv2JjoYittZ3/xk1yhV8PBh7vzTAzL0iVNOS6n87M7Nz8wmJhqbi8srq2XtrYbJkk0wKbIlGJvgzAoJIxNkmSwstUI0SBwovg+mTsX9ygNjKJz2mYYieCfixDKYCs1C1VfLxNua8wpCqXPqh0AL6MiftgiF/5WvYHtNstld2aOwH/S7yclFmORrf04fcSkUUYk1BgTNtzU+qMQJMUCu+KfmYwBXENfWxbGkOEpjOavHPHK1bp8TDRtuwlE/X7xAgiY4ZRYDsjoIH57Y3F/7x2RuFhZyTjNCOMxXRRmClOCR9nw3tSoyA1tASElvZWLgagQZBNsGhD8H6//Je09mpevVY/2y8fHedxFNg222FV5rEDdsROWYM1mWD37JE9sxfnwXlyXp23aeuMk89ssR9w3r8ARVebow==</latexit>

exp

✓
i↵

Z
⇤j
◆

Contradiction to topologicalness.

• One can also argue that any local deformation at the defect (edge 
of the circle) cannot remedy this.

Thus, the topological monodromy defect cannot arise in CFT.

<latexit sha1_base64="p3Q+QUbKpZQrhE5G+oidUtkDl04=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFXbisYB/YDiWTpm1sJglJRihD/8KNC0Xc+jfu/BvTdhbaeiBwOOdecs+JFGfG+v63l1tZXVvfyG8WtrZ3dveK+wcNIxNNaJ1ILnUrwoZyJmjdMstpS2mK44jTZjS6nvrNJ6oNk+LejhUNYzwQrM8Itk56uOkoLZWV6LFbLPllfwa0TIKMlCBDrVv86vQkSWIqLOHYmHbgKxumWFtGOJ0UOomhCpMRHtC2owLH1ITp7OIJOnFKD/Wldk9YNFN/b6Q4NmYcR24yxnZoFr2p+J/XTmz/MkyZUImlgsw/6iccuYjT+KjHNCWWjx3BRDN3KyJDrDGxrqSCKyFYjLxMGmfloFKu3J2XqldZHXk4gmM4hQAuoAq3UIM6EBDwDK/w5hnvxXv3PuajOS/bOYQ/8D5/AFYdkLc=</latexit>

D / j



Plan

1.CFT argument for no shift symmetry 

2.Generalization to higher form 

3.Modular bootstrap 

4.Conclusion



Bootstrap estimate on 1-form symmetry violation

• Consider a torus partition function with  inserted.eiα ∫ *j

<latexit sha1_base64="BkZirS3xLJHdCVdDDlMDKbxoLwk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EomXQxsIiAfMByRH2NnPJmr29Y3dPCCG/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7fK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPYnXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9SrtQvS9WbLI48nMApnIMHV1CFO6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCnG4zb</latexit>

L

• Untwisted channel (  is time)L

• Twisted channel (  is space)L
<latexit sha1_base64="3XFOS84Oez8tHwXv+YwbVWYmqUI=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoC+tMkeqyKIJCFxXsAzq1ZNLbNjTzIMkIZZj/cOOvuHGhiCvBhX9j+hC09UDgcM653NzjhpxJZVlfRmphcWl5Jb2aWVvf2Nwyt3dqMogEhSoNeCAaLpHAmQ9VxRSHRiiAeC6Huju4GPn1exCSBf6tGobQ8kjPZ11GidJS2yxc5xzCwz45dIJRDlRcdlSArSR2JPMSDHfx0WXb+kkdl5O2mbXy1hh4nthTkkVTVNrmh9MJaOSBrygnUjZtK1StmAjFKIck40QSQkIHpAdNTX3igWzF49sSfKCVDu4GQj9f4bH6eyImnpRDz9VJj6i+nPVG4n9eM1Lds1bM/DBS4NPJom7EsT5+VBTuMAFU8aEmhAqm/4ppnwhCla4po0uwZ0+eJ7VC3i7mizcn2dL5tI402kP7KIdsdIpK6ApVUBVR9ICe0At6NR6NZ+PNeJ9EU8Z0Zhf9gfH5DZiBoIQ=</latexit>

I(↵)
L!0⇠ e�E0(↵)/L

 : Energy of ground state in twisted sectorE0(α)
• Equating both sides and taking derivatives:

<latexit sha1_base64="hToJri9P5ytF46jcU6tDHlq0vZw=">AAACEnicbVDLSgNBEJyNrxhfUY9eBoOQIIZdkehFCIqg4CEB84BsXHonk2TI7IOZWSEs+QYv/ooXD4p49eTNv3GS7EETCxqKqm66u9yQM6lM89tILSwuLa+kVzNr6xubW9ntnboMIkFojQQ8EE0XJOXMpzXFFKfNUFDwXE4b7uBy7DceqJAs8O/UMKRtD3o+6zICSktOtnCTt4GHfSic2zLynBhG9D4+unIA3x4yPPVw1YGRk82ZRXMCPE+shORQgoqT/bI7AYk86ivCQcqWZYaqHYNQjHA6ytiRpCGQAfRoS1MfPCrb8eSlET7QSgd3A6HLV3ii/p6IwZNy6Lm60wPVl7PeWPzPa0Wqe9aOmR9GivpkuqgbcawCPM4Hd5igRPGhJkAE07di0gcBROkUMzoEa/bleVI/LlqlYql6kitfJHGk0R7aR3lkoVNURteogmqIoEf0jF7Rm/FkvBjvxse0NWUkM7voD4zPHzQ7nJI=</latexit>

I(↵) =
X

a

e�EaL+i↵Qa

<latexit sha1_base64="RW9VBTamJnH5UjAJG6Pm4a7xaUc="></latexit>
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��
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= lim
L!0

Le
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�EaL

Non-topologicalness           violation of 1-form symmetry (existence of charged op)↔



Bootstrap estimate on 1-form symmetry violation
<latexit sha1_base64="RW9VBTamJnH5UjAJG6Pm4a7xaUc="></latexit>

@2
↵E0(↵)

��
↵=0

= lim
L!0

Le
c

12L

X

a

Q2
ae

�EaL

•  can be computed by perturbation in  .E0(α) α
<latexit sha1_base64="GTunUSAlBTD5TnT8AzXuOQvDKdM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cKpi20oWw2m3bpZjfsToRS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZelAlu0PO+nNLa+sbmVnm7srO7t39QPTxqG5VrygKqhNLdiBgmuGQBchSsm2lG0kiwTjS+nfudR6YNV/IBJxkLUzKUPOGUoJWCPo0VDqo1r+4t4P4lfkFqUKA1qH72Y0XzlEmkghjT870MwynRyKlgs0o/NywjdEyGrGepJCkz4XRx7Mw9s0rsJkrbkugu1J8TU5IaM0kj25kSHJlVby7+5/VyTK7DKZdZjkzS5aIkFy4qd/65G3PNKIqJJYRqbm916YhoQtHmU7Eh+Ksv/yXti7rfqDfuL2vNmyKOMpzAKZyDD1fQhDtoQQAUODzBC7w60nl23pz3ZWvJKWaO4Recj2/cnI69</latexit>· <latexit sha1_base64="GTunUSAlBTD5TnT8AzXuOQvDKdM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cKpi20oWw2m3bpZjfsToRS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZelAlu0PO+nNLa+sbmVnm7srO7t39QPTxqG5VrygKqhNLdiBgmuGQBchSsm2lG0kiwTjS+nfudR6YNV/IBJxkLUzKUPOGUoJWCPo0VDqo1r+4t4P4lfkFqUKA1qH72Y0XzlEmkghjT870MwynRyKlgs0o/NywjdEyGrGepJCkz4XRx7Mw9s0rsJkrbkugu1J8TU5IaM0kj25kSHJlVby7+5/VyTK7DKZdZjkzS5aIkFy4qd/65G3PNKIqJJYRqbm916YhoQtHmU7Eh+Ksv/yXti7rfqDfuL2vNmyKOMpzAKZyDD1fQhDtoQQAUODzBC7w60nl23pz3ZWvJKWaO4Recj2/cnI69</latexit>·<latexit sha1_base64="P4GArwQ3oaXEfJT4toixLcIzE8A=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrp/qnn9Uplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udOiGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c2Rzovz7nzMW1ecfOYI/sD5/AEPQo2r</latexit>x1

<latexit sha1_base64="0qSiA+TXOQEOvRSqdJWQbG5jZ2U=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStmrlqt3F6XadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AEMaNrA==</latexit>x2eiα ∫ *j

<latexit sha1_base64="bLiJ8xjUsM+xwVkBdXxHgINAZ4g=">AAACFXicbZBNSwMxEIazftb6VfXoJViEilJ2RdSLIIognlRsLXTrMpumbTC7WZJZpZT+CS/+FS8eFPEqePPfmH4ctPpC4OGdGSbzhokUBl33yxkbn5icms7MZGfn5hcWc0vLZaNSzXiJKal0JQTDpYh5CQVKXkk0hyiU/Dq8Pe7Vr++4NkLFV9hOeC2CZiwaggFaK8ht+Zei2ULQWt3Tk8ClBR9k0oINenAcnA34ZnvTZ3WFJsjl3aLbF/0L3hDyZKjzIPfp1xVLIx4jk2BM1XMTrHVAo2CSd7N+angC7BaavGoxhoibWqd/VZeuW6dOG0rbFyPtuz8nOhAZ045C2xkBtsxorWf+V6um2NivdUScpMhjNljUSCVFRXsR0brQnKFsWwCmhf0rZS3QwNAGmbUheKMn/4XydtHbLe5e7OQPj4ZxZMgqWSMF4pE9ckhOyTkpEUYeyBN5Ia/Oo/PsvDnvg9YxZzizQn7J+fgGLamdmQ==</latexit>

) E0(↵) = CJ↵
2 + · · ·

<latexit sha1_base64="Fkf8KfnVivjBAz4Q192h3S+aAug="></latexit>Z

x1x,yx2

dxdyhj(x)j(y)i = CJ

Z

x1x,yx2

dxdy
1

|x� y|2 = CJ log |x1 � x2|

• Quantitative estimate on the violation of 1-form symmetry
<latexit sha1_base64="AvgZOUbjXqodtsExGNFC6uqMND8="></latexit>

hQ2i ��1⇠ CJ

r
�

c

• Analysis seems generalizable for bulk 0-form symmetry.
[In progress]



• Conformal interfaces seem useful for analyzing swampland-related 
question.

Conclusion

• CFT-based argument for no shift symmetry in AdS QG.

• Non-spontaneously broken symmetries?

• Other related swampland conjectures? Infinite distance conjecture?

[SK, Kusuki, Meineri, Ooguri]

• Quantitative bootstrap bound in higher dimensions?

• Works beyond the semi-classical gravity regime. 
• But works only for shift symmetry + spontaneously broken symmetries. 

• Monodromy defects also seem important.     
       A systematic bootstrap analysis of monodromy defect?  
           Application to weak gravity conjecture?

⇒


