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» Holographic TTbar deformation
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TT CFT on the cutoff boundary

Classical gravity in AdS bulk with
Dirichlet cutoff bouondary



» AdS/TTbar BCFT

Gravity side: Neumann EOW brane + Dirichlet cutoff bouondary

BCFT TT BCFT

EOW brane

Field theory side: boundary + TThar deformation

—————

Two kinds of possibilities: Type A: boundary is deformed by TThar

Type B: boundary is unaffected by TThar
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» Type B
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» Holographic dictionary in Type B

Extrinsic curvature on Dirichlet boundary:

Brown-York tensor:

Trace flow equation from gravity side:
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Trace flow equation from field th side:
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P Key insight

Yes, Type A

/

Boundary of BCFT moves holographically

No, Type B



» Boundary entropy in Type A

Consider TThar BCFT in a disk.

Boundary entropy in field th side: bdy
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_ o Bulk on-shell action Minimal surface anchored on
Boundary entropy in gravity side:  petween zero tension or zero tension and finite tension
and finite tension brane brane

Qusetion: Where Is zero tension brane?




» Boundary entropy in Type A

Choice 1: BCFT zero tension brane
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This choice implies that we treat the field theory degrees of freedom on the cutoff disk, located
between the BCFT zero tension and finite tension brane, as boundary degrees of freedom.




P Boundary entropy in Type A

Boundary entropy from Bulk on-shell action:

The on-shell action bounded by a finite tension brane is:
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For choice 1, the on-shell action within BCFT zero tension brane is: Ig|po—0 = log —

4G’

The boundary entropy is given by: Shay = —(Ie = IE|pe—0) = f—g .




» Boundary entropy in Type A

Boundary entropy from minimal surface:
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The two results agree with each other and is the same as BCFT boundary entropy. This indicates
that if we regard the degree of freedom in the extended interval between BCFT zero tension brane
and finite tension brane as boundary degrees of freedom, then the total boundary entropy will be
conserved along TTbar deformation.



» Boundary entropy in Type A

Choice 2: New zero tension brane
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EOW brane h Finite tension brane

This choice implies that we treat the field theory degrees of freedom on the cutoff disk, located
between the BCFT zero tension and finite tension brane, as bulk degrees of freedom.



P Boundary entropy in Type A

Boundary entropy from Bulk on-shell action:

For choice 2, the on-shell action within new zero tension brane is:
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» Boundary entropy in Type A

Boundary entropy from minimal surface:
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The two results agree with each other. In this case, we observe that the boundary entropy is no
longer constant; it depends on the T Tbar deformation parameter. This result clearly indicates that
the boundary of the BCFT is deformed, and we can use boundary entropy to quantify the amount
of boundary deformation.




» Energy spectrum in Type A

EOW brane EOW brane
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» Energy spectrum in Type A

Energy spectrum from gravity side:

. . i
Energy density from Brown-York tensor: ¢ = 4#IT}; = % (Kij — Khi; + hij)
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» Energy spectrum in Type A

The bulk picture tells us that the boundaries only truncate the spatial circle while preserving the energy
density. This suggests we can quantify their impact by recognizing that the effect is simply to rescale the
spatial length. The rate of rescaling is
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» Energy spectrum in Type A

Energy spectrum from field th side:

Without boundaries, the spatial length of field theory is L = 27l

After adding boundaries, the spatial length of deformed theory is Ly = 2wlf(N) = Lf(\)

The stress energy tensor of TThar BCFT in finite interval have zero

momentum, and we can separately compute the expectation value of
TThbar operator as
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P Energy spectrum in Type A

Energy spectrum from field th side:

From the definition of TThar deformation

We have
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» Entanglement entropy in Type B
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P Field theory interpretation of boundary deformation

Shift of boundary position
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P TTbar deformation in wedge holography
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Thank you for your attention!
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