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Let K be an algebraically closed field equipped with a non-trivial valuation v
from K to an ordered abelian group Γ, with a valuation ring R which has maximal
ideal M , and with residue field k = R/M . The theory of K has been known for
a long time to have quantifier elimination in the language of rings together with
a predicate for the relation v(x) ≤ v(y). It clearly does not have elimination of
imaginaries just with the sort K, since elements of Γ and k are not coded in K.
In joint work of Haskell, Hrushovski and Macpherson, it is shown that elimination
of imaginaries does hold once certain sorts are added, but that quite complicated
sorts are needed. For each n, a sort Sn is added whose elements are R-lattices in
Kn, that is, free rank n R-submodules of Kn. Also, for each n there is a sort Tn

whose elements are the members of s/Ms as s ranges through Sn. Elimination of
imaginaries to these sorts implies in particular that every imaginary is interdefinable
with a code for an R-submodule of Kn for some n.

In this talk I will sketch the proof of elimination of imaginaries. It proceeds
via a coding of definable functions from 1-types (or rather, ‘unary types’) to the
privileged sorts. A theory of germs of such functions is developed. I will also
describe how over any parameter set C there is a many-sorted stable structure
Intk,C with elimination of imaginaries, such that any member of a C-definable
k-internal set of imaginaries is coded in Intk,C . This leads to a good theory of
independence for types orthogonal to Γ.

Further related topics include work of Tim Mellor on imaginaries in real closed
convexly valued fields. A structure theory for groups definable in algebraically
closed valued fields is also emerging.
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