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ANALYTIC AND TOPOLOGICAL TORSION FOR
MANIFOLDS WITH BOUNDARY AND SYMMETRY

WOLFGANG LUCK

0. Introduction

Let G be a finite group acting on a Riemannian manifold M by isome-
tries. We introduce analytic torsion

PL-torsion

Poincare torsion

and Euler characteristic

p°ά(M,Mι;V)eKι(RG)Z/\

χG(M,Mι V)eRepR(G)

for dM the disjoint union of Mχ and M2 and V an equivariant coeffi-
cient system. The analytic torsion is defined in terms of the spectrum of
the Laplace operator, the PL-torsion is based on the cellular chain com-
plex, and Poincare torsion measures the failure of equivariant Poincare
duality in the PL-setting, which does hold in the analytic context. De-
note by RepR(G) the subgroup of RepR(G) generated by the irreducible
representations of real or complex type. We define an isomorphism

Γ, θ Γ2: KX (RG)Z/2 -> (R ® z RepR(G)) θ (Z/2 ® z RepR(G))

and show under mild conditions that

X;V) = Γχ(p°(M, Mχ
, MX;V) = Γχ(p°(M, Mχ;V))-l- Γ{(p^(M, M{ V))

and
Γ2{p°(M, Mι V)) = T2(p%(M, Mx V)) = 0.
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