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Abstract

Let k be a field, G a totally ordered abelian group. The maximal field of
generalised power series K = k((G)) consists of all formal expressions of the form
a =

∑
g∈G agt

g where ag ∈ k and the support supp(a) = {g ∈ G : ag ̸= 0} is
well-ordered in G. Most prominently, k((Z)) consists of all Laurent series with
coefficients in k. The field K can be endowed with a canonical valuation v and,
also due to Kaplansky’s Embedding Theorem, plays a fundamental role in the
classification of valued fields. Consider a field K such that k(G) ⊆ K ⊆ K, where
k(G) is the fraction field of the group ring k[G] = {s ∈ K : supp(a) is finite}. We
call K a Hahn field.

In the first part of this talk we introduce Hahn fields, illustrate their main
features and present some results about the group v-AutK of valuation preserving
automorphisms of a Hahn field K. These will include, under certain conditions,
decomposing v-AutK into a 4-factor semi-direct product of notable subgroups.

Within fields of Laurent series, those series representing rational functions can
be characterised via linear recurrence relations of their coefficients. Inspired by
this result, we introduce in the second part of the talk the notion of generalised
linear recurrence relations within fields of generalised power series. Such relations
determine distinguished Hahn fields inK, covering Rayner fields, and also relate to
certain lifting properties, which are of particular interest in the study of v-AutK.
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