
Ann. Sc. Norm. Super. Pisa Cl. Sci. (5)
Vol. XI (2012), 395-406

Twisted Alexander polynomials for irreducible

SL(2, C)-representations of torus knots

TERUAKI KITANO AND TAKAYUKI MORIFUJI

Abstract. We prove that the twisted Alexander polynomial of a torus knot with
an irreducible SL(2, C)-representation is locally constant. In the case of a (2, q)
torus knot, we can give an explicit formula for the twisted Alexander polynomial
and deduce Hirasawa-Murasugi’s formula for the total twisted Alexander polyno-
mial. We also give examples which address a mis-statement in a paper of Silver
and Williams.
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1. Introduction

Let K be a knot in the 3-sphere S3 and G(K ) = π1(S
3 − K ) its knot group.

In this paper, we consider the twisted Alexander polynomial "K ,ρ(t), which is
defined as a rational expression over C with one variable t , for a knot K associated

with an irreducible representation ρ : G(K ) → SL(2, C). The twisted Alexander
polynomial for a knot with a linear representation was originally introduced by Lin

in [9]. It was generalized and developed by Wada in [12] for finitely presentable

groups which include link groups. If we put t = 1, it is known that "K ,ρ(1) equals
the Reidemeister torsion of the exterior of a knot K for the same representation ρ,
under the acyclicity condition [6].

When ρ is a nonabelian representation, the twisted Alexander polynomial

"K ,ρ(t) becomes a Laurent polynomial over C (see [7]). Since an irreducible rep-

resentation is nonabelian, "K ,ρ(t) is a Laurent polynomial and all the coefficients
of"K ,ρ(t) are complex valued functions on the space of irreducible representations
in SL(2, C). We then obtain the following.

Theorem 1.1. If K is a torus knot, then every coefficient of "K ,ρ(t) is a locally
constant function, that is, a constant function on each connected component of the

space of irreducible SL(2, C)-representations.
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