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Integrable lattice modelgH:vertex
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... b-\ertex
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Patition function
ZI\/I XN (I ,u,v) = (T(U)M )

Transér matrices commate  T'(v),T(v') =0
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... b-\ertex

Properties of fused transir mat.
T2(v) = T(v)
Tm(v+ 201/") = T (V)

—43 - 4
~~ /-\/-<\

T (v), Tp(v') =0

Fusion hierachy

T (VD) T (V)
= Tou 1(V)Tmp1 (V) + Ti(v+in)Ty(v—in)

Ti(v) = s(0,u,v) &d



... b-\ertex

Remember

¥ T,.(x) Odedct linesO in lattice model
¥'linear operators on space of states
¥ commute
¥'fusion hierachy
T (VD) T (V!
= (scalar fn) - od + T}, _1(v)T},11(v)



Free beld construction

Refrences: Bazhang Lukyane, Zamolodchilov 999698

Free boson with bg charge : ¢= 13! 6(! *+!' ?)

| A, :Fock spacemomentump =1 oe=l
Fﬁp = Fptns
nez
"V 2)+ldim.irrep of Uy(sl(2)) ,)=0.#, 1,...

q= i 737

Next: an operator onfo, | V;



...free beld construction

\ertex operator h=p2 x Matrix

K(z) =:e 2 ) qH7E + 2 ) q_HTF

An operator onf, | V;

' 2! A
e? P H pexp | K(z) dx
0

T, (1) =try -+ :Fp! Fp



...free beld construction

HaeTj (1) =Tj(! 1) — set Ts(!?) = Ty 1)(!)

Properties (q= €™ )

¥ [Lo, Ts(p)] = O

¥ T1(p) = id

¥ [Tm (M)aTn (M!)] =0

¥ T (o) T (@7 1) = id + T—1(!) Tmaa (1)



Perturbed deécts in CFT

minimal modeMpps ¢ = 13! 6(t*+t?)

7 :irreps , Kac-labelgr,s)mod 2>

H =R oR;

Defect operators




... perturbed deécts in CFT

¥' conformally invariant deéct
L,,! B,,,D,]=0C

¥' topological dedcts

[LmyD! ] = 0= [gmaD! :|
| top.def.labelledly o ! |

Sk .
Do= Y gy, .
Kl | Si o

D.Dg=» N_;D,
y

Petkoya,
ZuberO00



... perturbed deécts in CFT

Fusion of topological defts




... perturbed deécts in CFT
Defect Pelds

Field content fom torus with two defect lines




... perturbed deécts in CFT

Perturb defect operator by ! (x) I 1H° * ()
.
D (!,y) = eXp(! / ) ($+y)d$)
0
A A A
A A DT A |2 ¢ 2m A
- +A dr Ut 1 dxdx' | g
! 0 ! 2 0 :
Y Y

+ aak




..perturbed deécts in CFT

D (!, y) = exp(! /O E (:L’er)daf)

Supposé (z) haseight(h,0)

Then 2Da(!,y) =0 asyz! (x+y) =0 .
Also %Da(. ,a+1b) =0 .Thus independent of

Write D, (' )

Lo+ ©y, D, (MN] =20 [Em, Da()\)] =0




... perturbed deécts in CFT

Fusion without Peld Ins&on

Fusion with Peld inse@on — get deéct changing Peld

() ==

v,0! T .

Fusion of peturbed deécts

Do(')Dg(H) = Daxg cs(, )"
Y,0



... perturbed deécts in CFT

Doz(! ) DB(“) - Doz*ﬂ C’y,5(! 1“) " =0
Y,0

e.g.Min.Mod.: g of weight(h13,0),x=(1,2), B=(1,s)
"a*B=(1,s-1)+(1,5+1)

Use 3-dTFT gproach (seerrshichFuchsschveiget, IRO06 )
Cst1.sl 1 = (const) ()\! peﬂ”’f)




... perturbed deécts in CFT

Functional elation q= &P’

D1.2)(A) D s)(T°A)
= D(1,s—1)(qS+1 A) + D s+ (°1N)

IRO07

This implieswith T5(\) = Dg sy (V) ,

AN A A

To(@) To(d ') = id + Tor 1(0) T ()

Furthermore
(), PW1=0 Ti(t)=id Pu(')=Daypy



... perturbed deécts in CFT
Chiral petturbation: D ; sy + Ay of weight(h,0)

D(l,s)(! )!Rz'! A, — | o Zdﬁz
Anti-chiral peturbation: D ¢y + u!¢ of weight(0,h)

B9 g, g = 1dr @ ( * )

Puzzle:
Two sets of fused tranef matrices in lattice model ?




... perturbed deécts in CFT

What aboutD g 4 + I" + p'% ?
Lo+ £9,Dgy(M\p) EOQ

EXxpect:

D(15)(A) and D (1) Rav to topologicaldefect.
D1.s)(!, 1) Bows to conbormal defect.




Exampleltsing model

topological dedcts
Id D, D

conformal deécts
Dp(p) ! €[0,"]

Dy(t) ! [0,%]

Petkova,Zuber O00

AfReck Oshikava,096



Conformal deécts in the Ising model

QuellaWatts,IRO06
Dirichlet R
Line (++ ) U (=) (ff) +1)" (4

Dp(p)

Neumann
Line

Dn(!)




work in progress with

...exampleising model G radWatts and Mton Kormos

perturb Dy + Ay + wp , weights(3,0) ando, 3)

— [Sows to id
Dp(p) an, e (1)U

| =1 L =
. .4+atanpl

1

Gy




Applicationbounday Rowns

1) conbrmal hc. a
"+ bnd Peldp, weighth al 4 x

3) use fusion hierahy to anayse Rav D,
I

4) move dekct back to bnd
I get endpoint of bnd 3@ n

2) decompose Into
" ¥dekct o + YOweight(h,0)
' ¥conformal bc.b

Dy 41"
|b>




Summay

¥' topological dedct
|+ pernturbation by chiral deéct beld

Lo+ ¥, Ps(N)] = O P.(1), P(w)] =0

¥ fusion of peturbed deécts gies functional elation
Ts(QN) Ts(g 1A) = id + Tsi 1(A) Tssz (V)

TODO:
¥' Q-operators in CFT/dedct picture

¥' other examples thasl(2)
|



