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Consider the family of polynomials P,,(X) € Q[X] given by

H (1-¢™)*= Z P (2)¢™.

m>1 m>0
These polynomials have deep connections with the theory of partition num-
bers and the Ramanujan 7-function. They appeared for the first time in
work of Newman 1955, and were used by Serre in his 1985 work on the la-
cunarity of the powers of the Dedeking eta function. They can also be given
recursively as Py(X) = 1 and

Pa(X) =2 (Z a(k)Pm_k<X>> .

k=1
It is easy to see that P,,(X) has no positive real roots. Further, by the Euler
pentagonal formula, it follows that X + 1 | P, (X) for infinitely many m.
We ask whether P,,(X) can have other roots of unity except —1. We prove
that this is never the case, namely that if ¢ is a root of unity of order N > 3
and m > 1, then P,,({) # 0. The proof uses basic facts about finite fields
and a bit of analytic number theory.



