
Accepted Manuscript

log TQFT

Simon Scott

PII: S0393-0440(17)30171-7
DOI: http://dx.doi.org/10.1016/j.geomphys.2017.07.002
Reference: GEOPHY 3026

To appear in: Journal of Geometry and Physics

Received date : 16 June 2016
Revised date : 28 June 2017
Accepted date : 1 July 2017

Please cite this article as: S. Scott, log TQFT, Journal of Geometry and Physics (2017),
http://dx.doi.org/10.1016/j.geomphys.2017.07.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.geomphys.2017.07.002


log TQFT

Simon Scott

Abstract

A class of logarithmic-functors is constructed which allow additive invariants on
categories to be formulated as functors on A∞ categories. Characters of such
logarithmic representations provide a functorial structure for exotic torsions and
include Chern characters, Reidemeister torsion and topological signatures. A num-
ber of examples are given.

The goal here is to put into place an algebraic theory, or rather a categorification, of
logarithmic representations and their log-determinant characters.

Such characters provide a functorial setting for additive invariants arising as generalised
Reidemeister torsions on bordism categories and may be viewed as semi-classical, po-
sitioned between genera (classical bordism invariants) and TQFTs (quantum bordism
invariants); the former are homomorphisms

µ : Ω∗ → R

on the ring Ω∗ of bordism classes of closed manifolds, such as the signature of a 4k
dimensional manifold, while a TQFT (topological quantum field theory) of dimension n
refers to a symmetric monoidal functor

Z : Bordn → B

from the bordism category Bordn, whose objects are smooth closed (n-1)-dimensional
manifolds M and whose morphisms are n-dimensional bordisms, to a target symmetric
monoidal category B.

The class of semi-classical bordism invariants considered here arise as characters of log-
additive simplicial maps

log : NBordn → A (0.1)

from the nerve NBordn of the bordism category to a simplicial set of rings A. Such a
map (0.1), called a log-functor, associates to each bordism W ∈ mor(M0,M1) between
closed manifolds M0 and M1 a logarithm logM0 tM1

(W ) in a ring F(M0 tM1) ∈ A along
with a hierarchy of compatible inclusions
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