Accepted Manuscript

Heat asymptotics for nonminimal Laplace type operators and application
to noncommutative tori

B. Iochum, T. Masson

PII:
DOI:
Reference:

To appear in:

Received date :

Revised date :

Accepted date :

Please cite this article as: B. Iochum, T. Masson, Heat asymptotics for nonminimal Laplace type
operators and application to noncommutative tori, Journal of Geometry and Physics (2018),

S0393-0440(18)30066-4
https://doi.org/10.1016/j.geomphys.2018.02.014
GEOPHY 3162

Journal of Geometry and Physics

25 September 2017
7 February 2018
14 February 2018

https://doi.org/10.1016/j.geomphys.2018.02.014

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.



https://doi.org/10.1016/j.geomphys.2018.02.014

Manuscript

Heat asymptotics for nonminimal Laplace type operators
and application to noncommutative tori

B. Iochum?, T. Masson®

®Centre de Physique Théorique
Aixz Marseille Univ, Université de Toulon, CNRS, CPT, Marseille, France

Abstract

Let P be a Laplace type operator acting on a smooth hermitean vector bundle V of fiber CV over a
compact Riemannian manifold given locally by P = —[¢""u(x)0,0, + v"(2)0, + w(z)] where u, v”, w
are My (C)-valued functions with u(x) positive and invertible. For any a € I'(End(V')), we consider

the asymptotics Tr(ae ) e >, a,(a, P)t"=9/2 where the coefficients a,(a, P) can be written
an

as an integral of the functions a,(a, P)(x) = trla(z)R,.(z)].
The computation of R, is performed opening the opportunity to calculate the modular scalar cur-
vature for noncommutative tori.
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1. Introduction

As in [1], we consider a d-dimensional compact Riemannian manifold (M, ¢g) without boundary,
together with a nonminimal Laplace type operator P on a smooth hermitean vector bundle V' over
M of fiber CV written locally as

P = —[¢"u(x)0,0, +v"(x)0, + w(z)]. (1.1)

Here u(x) € My (C) is a positive and invertible matrix valued function and v*, w are My (C) matrices
valued functions. The operator is expressed in a local trivialization of V' over an open subset of M
which is also a chart on M with coordinates (z*). This trivialization is such that the adjoint for
the hermitean metric corresponds to the adjoint of matrices and the trace on endomorphisms on V'
becomes the usual trace tr on matrices.

For any a € I'(End(V)), we consider the asymptotics of the heat-trace

Tr(ae ™) ~ Y a,(a, P)tr—72, (1.2)
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