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I started my talk by explaining some results about formal groups that can be
proved using ideas coming from Lubin’s theory of p-adic dynamical systems. Let
K be a finite extension of Q,, with integers Ok, and let F'(X,Y) € Og[X,Y] be
a formal group law over Ok. Let Tors(F') denote the set of torsion points of F
in mc,. To what extent is F' determined by its torsion points? The first result is
that if two formal groups F' and G have infinitely many torsion points in common,
then F' = (. The proof of this theorem rests on a rigidity result: if F' is a formal
group and if h(X) € X - Og[X] is such that h(z) € Tors(F) for infinitely many
z € Tors(F'), then h is an endomorphism of F. When F' = Gy, such a rigidity
result had already been proved by Hida. The proofs of these theorems rest on (1)
power series arguments inspired by Lubin’s theory of p-adic dynamical systems
and (2) the fact that if F' is a formal group of finite height, then the image of the
attached Galois representation contains an open subgroup of Z; - Id. This fact
follows from a theorem of Serre and Sen.

After discussing the proofs of these theorems, I gave a brief survey of some
of Lubin’s results on p-adic dynamical systems. I introduced the notion of a
Lubin pair, namely a pair (f,u) of elements of X - Og[X] that commute under
composition, with f and u stable, and with f noninvertible and u invertible. I
discussed Lubin’s observation that given a Lubin pair, there must be a formal group
somehow in the background. For example, if K = Q,, and if (f,u) is a Lubin pair
in which f and all of its iterates have simple roots, and f # 0 mod p, then f and
u are endomorphisms of a formal group over Z,. In general, I conjectured that
given a Lubin pair (f,«) with f # 0 mod mg, there is a formal group S such that
f and u are semiconjugate to endomorphisms of S.

I finished by explaining my motivation for considering p-adic dynamical systems.
They occur in the study of (¢,I')-modules. If K. /K is a sufficiently ramified
(more precisely: strictly APF) Galois extension, and if I' = Gal(K/K), then
the field of norms of K.,/K is a local field of characteristic p, endowed with a
Frobenius map ¢ and an action of I". In order to have a theory of (¢, I')-modules
for this I', we need to lift these actions to a ring of characteristic zero, such as
Ok[X]. Such a lift gives rise to a p-adic dynamical system, and using Lubin’s
results we can prove that if such a lift exists, then K /K is abelian. A recent
result of Léo Poyeton then says that K, /K is generated by the torsion points of
a relative Lubin-Tate group 5, and that the power series that give the lifts of ¢
and of the elements of I" are semiconjugate to endomorphisms of S.
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