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1. Introduction

The differential-valued field Tjog of logarithmic transseries is conjectured to have good
model theoretic properties. As a partial result in this direction, and as a confidence
building measure we prove here that at least its asymptotic couple has a good model
theory: quantifier elimination, and stable embeddedness of a certain discrete part. We
now describe the relevant objects and results in more detail.

Throughout, m and n range over N = {0,1,2,...}. See [5] for a definition of the
differential-valued field T)oe of logarithmic transseries. It is a field extension of R con-
taining elements £, {1, /2, ..., to be thought of as x,log x,loglog x, ..., and the elements
of Tiog are formal series with real coefficients and monomials £{°¢}" - - - £~ (with arbitrary
real exponents ro, ..., 7, ). For our purpose it is enough to know the following four things
about Ty, its elements ¢,,, and these monomials:

1. These monomials are the elements of a subgroup £ of the multiplicative group of
Tiog, and their products are formed in the way suggested by their notation as power
products. The elements of £ are also known as logarithmic monomials. For m < n
we have £, = ¢(°---£» where r; =0 for all ¢ # m and r,,, = L.

2. The field Tiog is equipped with a (Krull) valuation v that maps the group £ isomor-

phically onto the (additively written) value group v(T}:

log) = D, Ren, a vector space

over R with basis (e,), with
v(lP Ll ) = — rgeg — -+ — Tpen,
and made into an ordered group by requiring for nonzero ), r;e; that
Z rie; >0 < r, >0 for the least n such that r, # 0.

3. The field Tiog is equipped with a derivation such that ¢; = 1,¢] = fal, and in general
E}: = Eal -0t Here fT := f'/f denotes the logarithmic derivative of a nonzero
element f of a differential field, obeying the useful identity (fg)T = fT + g7. In Ty,

R A L L Y e Y A A L1/ R A
4. This derivation has the property that for nonzero f € Tioe with v(f) # 0, the value
v(f'), and thus v(fT), depends only on v(f).

Let T'iog be the above ordered abelian group €p,, Re,,. For an arbitrary ordered abelian
group I' we set I'7 :=T"\ {0}. By (4) the derivation of Ty, induces maps

v~ and v At TE

log - Flog
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