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Familiar ground: explore, quantify, catalogue...



What if instead the deformation only preserves a subgroup of the CFT spacetime
symmetries?

Much less is known, but these systems are of great interest theoretically and
phenomenologically









To get a handle on these systems, it is prudent to start slow, looking to deformations which
preserve a large subgroup of the fixed point theory’s symmetries

For example, start with a SCFT in d dimensions, and look for SUSY deformations which
preserve SO(d-1,2)—the conformal group in one less dimension.















Dual Descriptions: A gauge theory



Dual Descriptions: A (super) gravitational theory



Gauge / Gravity Duality
(Confromal Field Theory—CFT) (Anti-de Sitter—AdS)






Holographic RG

RG “geometrized”



sDefects: an N=4 example
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An efficient and powerful way to study supersymmetric deformations of CFTs involves coupling
the theory to (hon-dynamical) background fields of off-shell conformal supergravity, e.g.
Festuccia-Seiberg.

The coupling of N=4 SYM to N=8 conformal supergravity was accomplished in the 80’s by
de Roo et al.



sDefects: an N=4 example
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D=5 N=8 SO(6) gauged SUGRA

D=4 N=4 SYM in CSG background
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AdS/CFT provides an explicit realisation of the deformation of N=4 SYM via coupling to background

conformal SUGRA. With some care, we can identify the precise correspondence between our field
theory deformations and their gravitational dual...
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Monodromy defects

ds? = —dt? + di? + dp? + p2dz?
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Monodromy defects

ds? = —dt? + di? + dp? + p2dz?

V=adz
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Monodromy defects

ds? = —dt? + di? + dp? + p2dz?

A

F=ad(p)dpAdz

V=adz

[r= v
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Monodromy defects

CBi

ds? = —dt? + dz? + dp? + p*dz?
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Co-dimension two conformal defects in e.g. four dimensions imply one point functions constrained
by the preserved spacetime symmetries
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Monodromy defects

CBi

ds® = —dt* + dz* + dp* + p*dz?
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Co-dimension two conformal defects in e.g. four dimensions imply one point functions constrained
by the preserved spacetime symmetries
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Appealing to the enhanced symmetry algebra for superconformal defects yields relationships
between outwardly distinct one-point functions.
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Monodromy defects from SUGRA

ds® = —dt* 4+ dz* + dp* + pdz?

—dt? + dz? + dp?
P

= p°ds® (AdS3 x S*)

This Weyl frame is well positioned for a holographic description
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Monodromy defects from SUGRA

ds?

—dt? + dz% + dp? + p?dz?

—dt? + dz? + dp?
P

= p?ds* (Ang X Sl)
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This Weyl frame is well positioned for a holographic description
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Monodromy defects from SUGRA
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Monodromy defects from SUGRA
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“Powerful”

There exists an attractor-like mechanism at play...
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Monodromy defects from SUGRA

i s ijk _
oV, =ox”’" =0

“Powerful”

There exists an attractor-like mechanism at play...

15



Monodromy defects and RG

then

ayv > QIR
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Monodromy defects and RG
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then

(12aUV — va) > (12CLIR - bIR)
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Extensions

ds? = —dt? + dz? + dp? + np?dz?

hp = hp (ozl,n), SR (ozl,n), b(ozl,n),

Allowing for conical singularities refines results and allows for new extensions (e.g.
charged and SUSY Renyi entropies).

This approach generalises immediately to other theories in other dimensions, where even
less is presently known (RG monotones, etc.)
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Punchlines
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These approaches can be used in concert to inform our understanding of:

Defect/Boundary CFTs

=R

RG flows

R

Lots to do, lots to learn...
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Thank you!
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