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Let K1 denote a ﬁnite algebraic extension of Qp . Let Kd denote the unique unramiﬁed extension of K1
of degree d. For d ≥ 1 let Rd denote the ring of integers of Kd and Pd its unique maximal ideal. Let
q = card R1 /P1 . Then Rd /Pd ≃ Fqd , the ﬁnite ﬁeld with q d elements. Let f (x) = f (x1 , . . . , xn ) denote a
polynomial in n variables with coeﬃcients in R1 . Let
Ne,d = card{x (mod Pde )(n) ) | f (x) ≡ 0 (mod Pde )
∑
∑
and deﬁne P (w, z) by P (w, z) = d≥1 e≥0 Ne,d q −nde wd z e . The above series is a holomorphic function
∑
−nd d
w ,
on the product of the two open unit discs in C2 . The coeﬃcient of z is Q1 (w) =
d≥1 N1,d q
which is ∑
rational as a consequence of the rationality of the Weil zeta function. The coeﬃcient of wd is
Pd (z) = e≥0 Ne,d q −nde z e which is the Igusa zeta function for the ﬁeld Kd and hence is rational.
In this paper we show that P (w, z) has a meromorphic continuation to C2 . This is a best possible result
since P (w, z) is not in general rational. We completely characterize those polynomials for which it is
rational.
In the process of proving the above result we also prove two other results.
∑ The ﬁrst is that a zeta function
which is analogous to the Weil zeta function, namely Ze (T ) = exp d≥1 Ne,d T d /d for any e > 1, is
rational. The second is that the Igusa zeta function is an invariant of f (x) which only depends upon the
degree d of the extension in a simple way.
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