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Motivation

o describe ordinary orbifolds via defects ~~ generalized orbifolds

o many standard results on orbifolds can be derived in a simpler & more
conceptual way in the defect approach, e.g. Cardy condition
~~> carries over to the generalized setting

o compute arbitrary topological correlators:

» bulk/boundary correlators (~ eff. superpotentials, D-brane charges)
» defect action on bulk fields
-

using the matrix factorization description of defects in LG models

o LG models important because of CY /LG and CFT/LG correspondences
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Defects in 2D field theories

o A defect X is a 1D interface between two theories 77 and 75 =
together with a gluing condition on fields T T
o defects can form junctions ~~ junction fields: Yi\.- Y
X
X, L X,
o usually want to preserve some symmetry (e.g. conformal, SUSY, ...)

o X is a topological defect if all correlators inv. under deformations of X.

use this to map objects of 7; to objects of T3 (and vice versa):

bulk fields:

boundary (fields):

defect (junction fields):
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Defect description of orbifolds

o ordinary orbifolds: theory 7 with finite symmetry group G
~> orbifold theory 7 /G:

twisted fields orbifold projection
- !
¢g(€2mz) = g¢4(2) Pow|pg) = é ZheG hlgg) = |¢g)
o defect perspective:
oD = go@
1, 1, 1
T g I, g | T g
¢.r/. @ = qbgl Vh e G
A A !
o) = (2
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Generalized orbifolds

o assemble I, to Ag = P cq 1y
twisted fields — elements in Hom(I, Ag) orbifold projector
Ag Ag
I G Ao G
é Pon(¢) = @'
V1 V1

o generalized orbifolds — allow any “nice” A — (symm.) sep. Frob. algebra

>a|gebra:3/l\:A®A—>A, | i1 A, with AL\ m 4
Frobenius: m:i:N separable: O:‘

~ associative OPE, P, bulk pairings, . ..

> symmetric: N m

~+ spectral flow operator ~ iso RR < (c,c), open/closed TFT

o important class A = XT® X
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Generalized orbifolds

o [Frohlich, Fuchs, Runkel, Schweigert '09], [Carqueville, Runkel '12]
o take A = X' ® X, where X : T; — T3 with invertible quantum dimension,

ie. X@= el with c € C\ {0}
7> T2

2

o 71 and 75 are related by a generalized orbifold:
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o “twisted fields” in 77 <> bulk fields in 73
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Landau-Ginzburg models

o An N = (2,2) SUSY LG model is a 2D QFT with action:
- 1
S = /dQZ d49 K(Xi, Xz) + 5 </ d2Z d29 W(Xi)|§i:0 + C.C.)

X; - chiral superfields, K (X;, X;) - Kahler potential, W (X;) - superpotential
o LG models not conformal, but for W homogeneous ~~ flow to an IR fixed pt.

o The CFT in IR is characterized solely by W. One can extract information
C[X;]
(ow)
o Many A/ =2 CFTs can be described as IR fixed pts. of LG orbifolds,
in particular, CY compactifications in stringy regime of Kahler moduli
space.

about the CFT from properties of W, e.g. chiral primary fields <

o from here on: topologically B-twisted LG models
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Defects in LG models

o Defects between LG models with superpotentials W (z1, .., 25), W (y1, ., Ym)
described by matrix factorizations of W/ — W.  [Brunner, Roggenkamp '07]
x| [Kapustin, Li '02]

w’ W
o A matrix factorization of a polynomial f is a polynomial matrix d s.t.
d?=f-1

o Junction fields ® from X to Y are given by polynomial matrices %
in the cohomology Hom(X,Y") of the operator @

X
Dxy® =dy® — (—1)®l®ddx
o Defect OPE given by matrix multiplication, defect fusion by ® of m.f.

7 7 X Y XQY,
Y Voo o NG = PRV
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Defects in LG models

o one can compute arbitrary topological correlators using defects and m.f.

o first express everything in terms of defects, then evaluate using m.f. by
composing horizontally (®) and vertically (o)

o e.g. bulk/boundary correlator:
I,
! evQ

& STr[BmldQ...Bmm dg 1/;]@

= = Res O\ W W

NNNNNNNNNNNNNY
NNNNNNNNNY

V=0 coevg

1
1
1
o A, ev, coev are canonical maps known explicitly for any defect X
[Carqueville, Murfet '12]

o natural language for top. defects — bicategories (with adjoints)
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LG orbifolds — bulk sector

o study twisted RR and (c,c)-fields

o unproj. RR fields in g-th sector
|pg) = H@er(Xi)li\OVJJ{R

defect/m.f. perspective:
compute cohomology Hom(I, I,)

¢g = lesez(X:)" [Nosgz w!
[Brunner, Roggenkamp '07]

[Intriligator, Vafa '90]
action of h € G on |¢,)
hXihfl = thz — e27ri@?Xi
T . 9
h|0>%R = det(h) 62 EQ{- ez ©%

0)%kr

evaluate the diagram
Ag

PRR(9) = “

~> reproduces the spectrum and phases above

o (c,c)-fields similarly — unproj. spectrum iso to RR sector via spectral flow,

but action h|0)
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LG orbifolds — bulk sector

©

The spectral flow op. U /51,5 corresponds to untwisted RR vacuum |0) rr

©

identify |0) g <> &

one can show PR( )= @ =4 A symmetric, i.e. N = m
o further, for A symmetric  PEE(¢) = “ = % = Po(rcb’c)(qb)

o

(4]

= iso projected (c,c) <> RR

(4]

this generalizes the analysis for ordinary orbifolds
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Boundary /defect sector, correlators

o in orbifold, boundaries/defects are A-modules, fields on them module maps

e N T

for A = Aq this reproduces G-equivariant matrix factorizations

bulk pairing: < [I\ >
¢1 o))

disk correlators: defect action on bulk fields:

()
o]
w Q b

o can be computed explicitly for any A

©

©

(]

Daniel Plencner (LMU Munich) Generalized orbifolds of LG models Bad Honnef 18.3.2013 12 /14



Cardy condition
o boundary-bulk map ﬁorb( )=
o

o Theorem: The Cardy condition holds for (generalized) LG orbifolds, i.e.
</Borb( ) Borb(q/)>(W,A) = Stl’(q;m@)

Proof: 0
<6orb( ) ﬁorb( )>(W,A) :< G > =
Q w
D>
= O = ‘ = str(gma)
(0]
Q Q

using only the general (algebraic) properties of A and X
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Summary & Outlook

o describe orbifolds via defects ~~ generalized orbifolds (quantum symmetry)
o standard results on orbifolds can be carried over to the generalized setting

o for LG models, compute arbitrary topological correlators in the orbifold theory
using m.f. ~ e.g. RR-charges of D-branes, eff. superpotentials on CY

Outlook:
o understand discrete torsion in the generalized setting

o find new equivalences between theories via a generalized orbifold
construction (e.g. between different CY manifolds)
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