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What are inkerfoces?

Interfaces in 2 dimensions are
Junctions of two field theories.

Conformal interface

between conformal FTs:

¢ Val
! interface 1
1h1 conkinuows

1f all components of T are

continuous, the interface can be

arbitrarily deformed (tensionless Line).

—> topological interface  [Petiova, Zuber ‘o0]
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~usLon

Interfaces can be fused:

Most remarkable property of interfaces!
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Exampte: free boson X(7,0)

p—— —

Introduce a defect that
shifts the field, X — X + A .

This is achieved via the defect

operaltor 2
P DA = SoE

Da generate symmetries, and they fuse as

DA - Dar = Daga




Appii«a‘a&mms of interfaces

Structures (symmetries, dualities)
[Frohlich, Fuchs, Runkeel, Schweigert, ..]

Renormalisation group flows:

Configuration 1 e >
flow flow
W/
N —> Cownfiguration 2

fuse
' [Graham, Watts;
o baundarj/d@fe& flows  Backas, Gaberdiel]

| [S.F., Gaberdiel,
o coupled bulle-boundary flows o /i uicolinet]

; ; SRS [Brunner,
o encode bullke flows in interfaces B
Graiokto]
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Formulabkions

(RYCFT Interfaces: operators
Fusion: mulkiplicakion
(Qa&onal Eo-poi. defe&:&s -> ﬂfu,smn ring)

[ Petikova, Zuber]

NLsm Interfaces: bibrames Q  M; x M,

FMS&OM’ “LM&QTS@.@&LOM" [Fuchs, Schweigert,
SO0 o el S MG eSO LR AR Y VY

Landau- Im&er{aces(@) mokrix %a&&omsa&mms

Ginzburg Fusion: tensor product

[Khovanovy, QOL&MSWW Brunhner, QOSS@.&\W&MF;
C&rqueviii.ﬁ, Runiel ]

\k&f‘d ko

tompu&e!

~N

Now: - Interfaces in LG models
- Variable transformation interfaces

\_
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Boumdarv conditions i LG models

Sowme N=(2,2) CFTs are realised as

IR Limit of Landau-Ginzburg models.

S = / dz°do*dP

/ dz=do*W (®)

C.C:

F-term hot tnvariant under B-type SUSY
variation in the presence of a boundary

0B / dz*do* W(®) ~ € / dxdf W ()
> 0>

[ Warner ]

Add bou,md&‘rfj fermion II with DIl = E(P)

and po&ev\ﬁat /

SUSY 4 J- E=W

dxdfJ(P)I1

[Kapustin, Li; Brunner, Herbst,

Lerche, Scheuner]




Mabrix factorisations

i general: £ and J are matrices

Combine Fand J: Q= (3 ]g>

EJ=JE=W.-1 < Q*=W-1

For an interface:

(+Qu)* = W(z) — W'(z")

[Brunner, Qogg&w&amg]
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Examgmz minimal models W = z°

Boundary: Elementary factorisations

AL k== _ k
Identified with CFT baundarj states.

[Kapustin, Li]

Defects: Elementary factorisations from

| |(x1 — nw2) = f — o5 =1)
n

Some identified with CFT defects.
[Brunner, Roggenkamp ]
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i sLon

Fusion deseribed bj tensor produ&%z

Fod i 1icT

: el Bl

oo Dublo IS Lot | o &

10FE J®1 .

a factorisation of

(mQaz’)Q ¥ (m’@az”)Q o W(x) N W”(CIZ‘//)

Problem: this MF still depends on o' !
Eﬂfﬂfec‘&w&.{j the MF has infinite size.

Iks reduction to finite size is in general
a difficulk prc}bi.emﬂ




Variable Eransformations

LG models related by a variable
transformation:
¢35 = Cly; |’ X =il
¢(Wy) = W,

| Example:
Ui =L " & o T D

_ Wz =7 +.25 e
| W, Produ&% of two minimal models

Wy SU(3)/U(2) Kazama-Suzuki nmodel




Variable Eransformations

How to relate MFs in Ehe models?

”"

One obvious way: “ y -» x
Take (), and repi&ae variables: ¢(Qy)

What about the other direction ™ x -» y ” ?

X coan be seen as a Y-module: X

Mulkiplication by p, € Yis done via ¢:Y — X

Py =P e ¢(py)pa? “for DX




Exa\m[ﬂi@.: 1 = T @ e

p(ﬂh, 932) = pl(yla yz) ol ($1 B 132)}72(917 yz)
yX LS A ﬂfree module: p: yX y yY D yY

1

X &% Ny AR PRI SR
(p1) . > p1 + (21 — Z2)P2
P2

~— pp1 + (71 — T2)pp2

p . [(Psp1+ (T1 — T2)PAD2
vy S0 L

ii# ps (1 — x2)pa P1
xlpfm ps D2
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Interfaces

These two natural maps on MFs are
realised by fusion of an interface 7,

fBehr, S ]
Qy R sl ()] (reptaﬁe Ui )

Lo D@ BN IQ) (con jugate matrix
elements by p )

Simple fusion behaviour!

Bj ffuswxg those we can construct v mc:a-re
m&er{aaes M&h SLm{@; ﬂfusnmv\ '




Appt&«rﬁ:a&mm

Kazama-Suzulki models SU(3)/U(2) [Behr 5]

o yL. can be used to obtain MFs ﬂfc}r
rakional baundarj stakes

o also rational topological defects
are obtained as MFs

o rational fusion semi-ring of defects
(should be) realised by MFs

Khovanov-Rozansky Link homology:
MFs appearing there are of thak type!




Sum MATY

o Interfaces are pawerfut tools
two-dimensional theories, because
they can be fused

o In LG models, B*Etﬂae interfaces are
described by matrix factorisations

o Fusion of MF interfaces is in
general hard

o Variable transformation interfaces
have a simple fusion behaviour
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