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@ We propose a universal mechanism to determine the transmission
coefficient of a conformal interface between two CFTs.

@ Key input: a spin-2 current/operator that can emerge only after
folding the interface into a boundary problem.

@ Under suitable assumptions and physical consistency

requirements, we obtain a general closed-form solution for the
transmission.

@ The framework reproduces known explicit examples.
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Topological interface

@ An interface is a defect operator separating two CFTs.

@ A topological interface commutes with the stress tensor and
can be freely deformed.

@ It has been investigated from long ago, mathematically and
physically. (e.g. Verlinde lines)

[T, D]=0 <= topological / freely deformable interface.
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Non-topological (conformal) interface

@ A general conformal interface need not commute with the stress
tensor.

@ Nevertheless, conformal symmetry along the defect is preserved
via the continuity of the diagonal Virasoro:

h—T, =T,—T» at the interface.

@ Typical example: RG interface.
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Transmission coefficient

@ Full characterization of the interface (e.g. the boundary state) is
often difficult.

@ Instead, measure a robust observable: the transmission E+mu

coefficient.
/7
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@ It can be extracted from a stress-tensor two-point function
[Meineri, Penedones, Rousset (2019)]:
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Example: free compact boson

@ Massless scalar compactified on a circle of radius R (a c =1
CFT).
@ Consider an interface connecting radii R; and R;.

@ Using the U(1) currents and their gluing, one can compute
ﬂrans [Bachas,de Boer, Dijkgraaf, Ooguri (2002)].
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How to use the gluing condition?

@ Energy-Momentum tensor T; is defined as
TL =: 8¢L8¢L .

and same for R.

@ From the gluing condition, one can obtain

& _
T[‘T:; (cos 2006, + sin 200pr)? :

= cos® 24T, + sin®20Tg + sin 4
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e Multiplying Tg to both siles, we havelﬁ‘ GN
Terans = sin® 260
P
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Example: Gaiotto's RG interface

e Consider minimal models M(p, p+1).
o Deform the action by therelevant operataf ¢, 3.
@ The IR fixed point is again a CFT: M(p—T; Zamolodchikov

RG flow).

@ This interface was analyzed by [Gaiotto (2012)].
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Folding and an emergent spin-2 current

@ For Zamolodchikov RG flow, folding yields a new spin-2

“phantom current” built from UV/IR data.
@ This current appears when we act the interface to the stress

tensors: [ o
e 3 - (k+1)(k+5 (1p 1 .
= ey T +W Kkt )k )3 %1 ill
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More detail about the current

e Folding maps an interface problem to a boundary CFT problem.

@ New currents can appear only after folding (e.g. IsingxIsing can
contain a U(1) current).

@ Threre are some cases that we have a new current operator
emerging after folding [Antinucci, Copetti, Galati, Rizi (2025)].

@ One example: Ising model with a conformal defect

@ Single Ising model does not have a operator with h = (1,0), but
after folding along the defect, we have a current ¢ whose

conformal dimension is (1,0). T sg D Isug
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More general setup

@ Goal: determine Ti ans for a general conformal interface.

@ Assumption: folding produces a spin-2 current operator of the
form X ~ ¢p,¢r in the folded theory.

To=aTL+ B Tr+7dLor, Th=0o'Tu+ B Tr +7 dLor.
@ The coefficient 3 controls transmission:

cr B
7Zrans -

L+ cr
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Physical requirements

© Diagonal Virasoro is preserved:
To+Ta = To+ Tk
@ Central charge matching (normalization consistency):
a, = o’c, + B%cr + 29° Ny, cr = % + B cr + 27 Nx.
© Cluster decomposition:

Tt Tr ~ 0 (no long-range correlations across the boundary).

Here N is the (model-dependent) normalization of the folded spin-2
operator X.
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Solving the constraints

Solving the three conditions, for the non-trivial case
v # 0, crkhg — c h; # 0 the system reduces to:

CL:O[CL+6CR,

C, hR Oé(]. — Ck) = CRr hL B(]. — 5),
where hr,, hg are the conformal weights associated with ¢r,, ¢r.

@ This yields a general solution for («a, f):

_ hL(CR - CL)
CRhR — CLh[_7
_culhr — he)

crhr — cihy
@ The case 7 = 0 corresponds to “trivial” solutions (topological or
factorizing interfaces).
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Particular solutions

@ In particular, if v £ 0, c hg = crhy, and ¢, # cg, we have
(1 — Oz)(CL — CR) = 0,

which leads us to ao = 1, 8 = 0. Threrefore this case is
topological.
o If v# 0, cphg = crhy, and ¢, = cg, we have a one parameter

solutions:
o = cos® x, f = sin® x.
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Consistency with known examples

o Free boson: one can parameterize = sin® x. With
a, = cr =1,
ﬂrans = Sin2 X,
consistent with Tians = sin?(26).

o Gaiotto RG interface: This corresponds to the case
cLhr # crhy. Solving in that setup reproduces

_ (k=1)(k+5)
(To Tk = (k +2)2
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Summary

@ We proposed a universal mechanism to determine T ans for CFT
interfaces.

@ The derivation uses a spin-2 operator (“phantom current”) that
emerges upon folding.

@ With reasonable assumptions and physical requirements, one can
solve for Tirans in closed form.

@ The result matches known explicit examples.
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Future directions

@ Explore alternative assumptions (e.g. multiple independent
phantom currents).

@ Use the resulting Tians to constrain fusion of interfaces.

@ Formulate the existence/structure of the emergent spin-2
current in a more mathematical language.
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