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Abstract. The aim of this paper is to study the integrability in the Liouville

sense of the complex Hamiltonian vector field
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where H = H(P1, . . . , PM , z1, . . . , zM ) is a holomorphic function in an open

subset of C2M . In particular we characterize the Liouvillian integrability of
ΓH with Hamiltonian
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1. Introduction and statement of the main results

During the last decade the study of complex Hamiltonian systems has become
of considerable theoretical interest. In particular until now in Physics the main in-
terest in the complex Hamiltonian systems was focused into studying Hamiltonian
systems in two dimensional real phase space ((x, p)–plane) described by a Hamil-
tonian H(x, p) (see for instance [7]) passing this system to complex notation. For
this purpose several methods of complexification are used. One type of complex-
ification is obtained defining a z-plane (see for instance [11]) with z = p + iω0x
and z̄ = p − iω0x, where ω0 is a real parameter. This type of complexification is
discussed in several text-books on quantum mechanics.

Another type of complexification consists in extending each real variable x and
p in the Hamiltonian H(x, p) to convenient complex variables, i.e. extending the
real two dimensional phase space (x-p plane) to a complex space with four real
degrees of freedom. This complexification can be realized taking x = x1 + i p2 and
p = p1 + i x2. This complexification is used to develop a new complex mechanics
for which the classical and quantum mechanics appear as special subcases.

The complex Hamiltonian system with Hamiltonian H(z, p) where z = x1 + ix2

and p = p1 + i p2 was studied in the paper [6], where the authors considered the
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