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World-sheet defect is expressed as the line which can divide two the different CFT's.

Let us consider the two different CFTs defined on the upper and lower half plane, lim T, (x + iy) — T1 (x + iy) = lim T, (x — iy) — Tz (x — iy)
respectively, which are joined together along a defect on the real line (Fig.11). y—0 y—-0

If T — T is continuous across defect line, defect is conformal.

Defect is natural extension of conformal boundary (D-brane). The defect can be T,(x) = T{(x), Ty (x) = Ty (x) “totally reflective”
regarded as conformal boundary of CFT; @ CFT, by using folding trick (Fig.1 r). T,(x) = T,(x), T;(x)=T,(x) “totally transmissive”

To a topological (totally transmissive) defect one can associate an operator D which
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By modular transformation (Fig.3), coefficients nl, are related to the modular S-matrix. ( p.p. — z N.eD
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Open string defects

+ Motivation

 The equation of motion of (bosonic) open string filed theory (SFT) is given by world-sheet EOM: QpP +W¥Wx+xW =0.
BRST-charge () and star product “*” which represents how to glue open strings in specific manner.
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* The solution of EOM ¥, _,;, describes BCFT, in terms of BCFT,. (~D-brane, boundary state) & [L,D]=0 “topological”

* |f operator D is independent from the ghost sector, and commute the BRST charge,
and preserve the star algebra, we can obtain new solution D ¥, .
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Closed string defect D is projector which maps closed Hilbert space to closed Hilbert space ;‘édig
Dg: Hjose — Hepose - On the other hand, open string defect is not a projector because defect
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changes the boundary condition s.t Dg||a >= ). Nfa\ | > . Therefore, defect action on boundary D qbl.(a ) — 2 Xﬁl‘fg, qbl-(a )
condition changing operator (bcco) ¢; may be written as linear combination (coefficients Xi%%b) of the a’b’
state with suitable boundary conditions.
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Requiring the defect to have the distribution property for the star product,
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which determine the OPE of bccos. Using the relation Cl-(jabc)k = Fp [ i ] ,
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we can obtain the formula for the open string defect in terms of F-matrices. \ ba'lad.




Defect network and Fusion rule

+ defect fusion
Although the closed string defect satisfies the fusion rule D;D,. = )., N, 5 D,, it is not true for open string defects. A nontrivial transformation U is

d
required which relates the route of b.c (a, b) 5 (a’,b") > (a",b"") and (a, b) 5 (a”,b")

(ava’—a" bbb e
d c {a—>al_>all}{b_>b’—>bll} g o 1 (Udc){a 4 —a }[e’a . ]

(DD ¢y) = |Uac zNe D ¢; |Uge — > - 1n\leaadl{ama'-ad""y d c
e _(UdC) _VFa’e[ ]\JFea’

a’ d
a C

U-matrix rotate the degeneracy of intermediate b.c. Us and U ~1s cancel by considering all bccos in correlator.

+ defect network (Graphical understanding)

We assume the following defect network just like conformal block.
When defect attaches to the boundary, the numerical factor should be multiplied by the junction point. Thick dots express this factor.

a
a C [a C N : d
NS = Equ q | - /
| d )
b / p \ d q b d /\ T //!/// = EFla [a C T — z e ——— @
b d I a’ /

a a a a a

d < .
i a b ad bd
R , / — - Fia’ Fipr X
o . ) x a a ‘ b b F,, a bl [ad]\J bd] q' ‘ b
i a bl - - / |
Junctions l
Defect on open string field (h 7)) b.c  spectrum
+ mapping solution to solution 1 (0,0) 1> 1
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Ex) Critical Ising model (UU) ooy 5 (1/16,1/16) 5> 1 e
Ising sector of open string field on a sigma-brane can be writtenas W,_; = + Y.

If LIJU_)l is solution, EOM Q¥ + WV * W = 0 can be divided into two parts

(00) (00) , .1 (00) (o0) (00)
) QBl/J1 ty T xY T Y =0 implies there are other solutions (60) ,(00) ( {70) 1/)(00))
(o0) (00) (o0) (00) (aa) _ 1 € (o0) (o0)
\ QBlpg + l/) l/)‘g + l/) O +l/) 1 [“14 Schnabl,Kudrna,Rapcak]
These are obtained by defect action on the solution
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+ gauge invariant observable
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where w(z) = 223, §(W) = 10, f(2) = § o w(2),  ge»
and P = f o LIJ a b
. Inserting the 1V on the midpoint of the open string, gluing the left and right halves together. This vertex express the conversion between

open string and closed string.
. Because V is (0,0) primary, and {Qg, V} = 0, W(V, W) is gauge invariant quantity o1 Hashimoto,itzhaki, ‘01 Gaiotto et al ]

. On-shell closed string tadpole on the disk whose boundary condition is given by the solution (V|c, |By) (conjecture) ros eiwood]
. d a junctions d-network
Geometrical proof of Try .|D W|=Tr P \
: D7) = Trpay, [¥] DS (Vi) ¥ #@ [r [ 9] [Fue [ 29 Faa| 2]
o V la a d V 1b b b d
We can map in the same manner, and deform the defect to circle V/;. qi—pt 1 ,

Since F-matrix coming from network cancels with junctions, we obtain the RHS.
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