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open/closed TFT, including the Kapustin-Li disc correlator
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Fig. 1. Part of a worldsheet with defect lines and field insertions.

1. Introduction

Landau—Ginzburg models play an important role in many areas of mathematical
physics and pure mathematics including singularity theory, representation theory, (ho-
mological) mirror symmetry, knot invariants, and conformal or topological field theory.
The interplay between these areas is one of the aesthetic motivations for studying
Landau—Ginzburg models. Another general motivation is their dual nature of affording
insight into deep structure while being concrete enough to allow for hands-on computa-
tions.

In this paper we will show how this dichotomy manifests itself in the context of
two-dimensional topological field theory (TFT) with defects. We explain how Landau—
Ginzburg models give rise to a bicategory with adjoints (also called duals) and we
describe the structure maps in this bicategory, which include the units and counits of
adjunction (also called evaluation and coevaluation maps) in terms of basic invariants
called Atiyah classes [2]. On the one hand this gives a satisfying explanation for duality
in the setting of Landau—Ginzburg models in terms of commutation relations for Atiyah
classes, and on the other hand it provides an effective way of evaluating arbitrary string
diagrams in the bicategory. Since string diagrams in a bicategory can be identified with
correlators in TFTs with defects, this opens the door for many applications.

In order to set the stage, and in particular explain how string diagrams are related to
correlators, we recall a few aspects of TF'Ts with defects in an informal fashion; for more
detailed accounts see [32] and [19, Section 2|. We imagine bulk sector theories Tt to “live”
on a two-dimensional surface called the worldsheet. More precisely, the worldsheet may
be partitioned into various domains to which the (not necessarily distinct) theories T
are associated, and which are separated by one-dimensional oriented defect lines D,,.
A sketch of a typical worldsheet is shown in Fig. 1.

In addition to the labels T} for the two-dimensional domains and D, for the one-
dimensional defect lines, we also include labels ¢; for zero-dimensional points. These
labels are interpreted as describing fields inserted at the points on the worldsheet. Note
that the fields can also be placed at junctions of multiple defect lines.
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