The boundary entropy function for
iInterface conformal field theories

Evangelos Afxonidis™
University of Oviedo

Based on: 2412.05381 by EA and Andreas Karch (University of Texas at Austin)

|IX Xmas Theoretical Physics Workshop
Athens, 18-20 December 2024

*supported by the Severo Ochoa fellowship PA-23-BP22-170

1



Contents

* Review of interface conformal field theory (ICFT)
 Holographic setup
* Non-universality of gefr

 Constraints on ger

* Holographic proof of gef-theorem



Contents

 Holographic setup
 Non-universality of gesr
 Constraints on ger

* Holographic proof of gef-theorem



ICFT>

CL

Interface

Folding x—-x reduces to BCFT result

CL+CR

Sy = log(l/e) + log g

where g is the boundary entropy [calabrese, Cardy]

For ICFTs, g gets promoted to an effective gerlL/Ir) function
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Holographic setup

Holography suggests:

Low dimensional non-

gravitational theory (Quantum) Gravity theory

AdS/CFT correspondence: [Maldacena]

Type |IB string theory on

N=4 SYM4 AdS: x S5
Boundary . // L
— u
— \

—



Holographic Entanglement Entropy

For static and asymptotically AdS

: CFT4
spacetimes:. [Ruy, Takayanagi]

, Area(l',)
S,= min

or,=0AT,~A 4G AdSa.+
N

[ A IS the minimal area surface > X



Holographic setup ///

Conformal defect spacetime in 2+1:

N

2 g2
ds* = e*A") dx > at + dr? pure AdS; ") = cosh(r)
X

Minimal RT-surface \/—(x Y+ 1

Scale symmetry on AdS: slices e cs=0 — BCFT, I .=Ir=I/2
yields

—A * .
cge e O<cs<eA” = non-trivial ICFT, Ir>IL

\/ezA e

X
=+

e cs=eA" —| =0

Relation of ¢cs and I/Ir is highly non-trivial!
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Non-universality of gesr

: cosh?(r +
Super-Janus metric ds? = R2 (r+w ds2 . +dr’
cosh?y cosh? 0 2
1
Cs takes values in 0<c <et=
coshy cosh @

Solve for x(r), regularize intergation limits, the boundary entropy function is

20+

| * Curves blow at near the
| ; maximally asymmetric
interval

1 W L=1, y=1/6, 6=0
| m L=1, y=1/4, 6=0
| W L=, =112, 80
| H L=1, p=1, 6=0

e Attain the boundary
entropy number g when
ratio=1

0.2 0.4 0.6 0.8 1.0

/////

0
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Non-universality of gesr

Is gerr Universal or not?

151

10+

og geft | | — Janus y=0.6

Super Janus 6,y values for y=0.6

0.0 0.2 0.4 0.6 0.8 1.0

gefr IS Nnon-universal, depends on the details of the underlying
theory!
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Constraints on ges

Strong subadditivity (SSA) inequality
5415 = Sanp — Saup 2 0

Proving entropic ger-theorem from SSA. Consider lightlike
limits u—s and ¢—0:

Sa = Sint(20 — X) + Sint(25 — v),
SAuB = Sint(ga - h) + Sint(QS - w)a

c (16 |
Sp = 3 log _6—4(0 —¢)(o—K)(s—u)(s— u')] :
: [ 16
SAnB = %log 6—4(0 —@)(o—x)(s—u)(s— l)] ,

C
S. . =—logl/e + 10
int 3 g ggeff
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Constraints on ges

We take the limit v=w and x—k and the SSA takes the form

as int

dSint
— 0
L

V=20—K df

c N 0
+ 2 + > 0.
¢=20—w S \O—K S—w

where n and 0 are infinitesimal, positive constants.

Finally, we assume w,k<0 and s and o very small. The SSA gives
the tightest bound

14



Constraints on ges

The monotonicity condition for ger: dlogdg;ff(m <0

can be confirmed employing holography and in various
examples:

4 15+ ) 15 k
] % 10+ 4 _10F .
| > |l 8 :

8

g i
- i

o
O—I e e ST R PP S P R AR R R S SCR NI A
I I I I I
0.0 0.2

fff

/////

Super-danus RS braneworlds Janus
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Holographic proof of geti-theorem

Compact form of gess

A it () g (2

+

dlogges 1 /"'C cee
dcs — 4GN J_,- (€24 — 2)3/2

log geft(cs) = lim

e—0

dr >0

Scale symmetry

/ —A
X ce I /oo oo A
IV — =exp | — dr
X \/eZA — 2 IR —0 V€24 — ¢2
. cse_A
d(iL/lr)  ele Ve2A—ci -0 dlog gesr <0
des (e24 — 03)3/2 | d(lL/lR)



Things | find interesting

* Provide a c-theorem for the effective central charge

 Understand the replica trick for asymmetric intervals
around the interface

 Higher dimensions?
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Thank you very much !
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