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The purpose of the proposed visit is research in collaboration, which will lead to
the sequel of two recent papers [1], [2] (also funded by MISGAM) concerning short
range perturbations of the (quasi)periodic Toda lattice.
We consider the stability of the periodic Toda lattice under a short range perturbation. More precisely, let the purely periodic Toda lattice (of period N ) be given
by the equations
ḃqn =

2(aqn )2 − 2(aqn−1 )2 ,

ȧqn =

aqn (bqn+1 − bqn ),

aqN+n = aqn ,

bqN+n = bqn .

Consider also the doubly infinite Toda lattice
ḃn =

2(a2n − a2n−1 ),

ȧn =

an (bn+1 − bn ),

n ∈ Z,
with initial data such that the first moment of the difference to the periodic lattice
is finite

X

|n|(|an − aqn | + |bn − bqn |) < ∞

n

at time t = 0. The question is the behavior of an , bn when t → ∞.
In [1] and [2] we have shown that the limiting behavior is described by a particular
modulated lattice. Our method of proof is based on an extension of the (nonlinear)
stationary phase method for Riemann-Hilbert problems, to the case where the
underlying space is a hyperelliptic curve.
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Our next goal is to express the next order terms. In particular, we wish to extract
the term of order t−1/2 that results from the solution of a ”local” Riemann-Hilbert
problem across a small cross set on a hyperelliptic curve. That problem reduces to
the solution of an ODE on the curve.
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