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Abstract
Let P be a Laplace type operator acting on a smooth hermitean vector bundle V of fiber CN over a
compact Riemannian manifold given locally by P = −[gµνu(x)∂µ∂ν + vν(x)∂ν +w(x)] where u, vν , w
are MN(C)-valued functions with u(x) positive and invertible. For any a ∈ Γ(End(V )), we consider
the asymptotics Tr(a e−tP ) ∼

t↓0+

∑∞
r=0 ar(a, P ) t(r−d)/2 where the coefficients ar(a, P ) can be written

as an integral of the functions ar(a, P )(x) = tr[a(x)Rr(x)].
The computation of R2 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 CN written locally as

P := −[ gµνu(x)∂µ∂ν + vν(x)∂ν + w(x) ]. (1.1)

Here u(x) ∈MN(C) is a positive and invertible matrix valued function and vν , w areMN(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 (xµ). 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 ∈ Γ(End(V )), we consider the asymptotics of the heat-trace

Tr(a e−tP ) ∼
t↓0+

∞∑

r=0
ar(a, P ) t(r−d)/2. (1.2)
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