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The coproduct method is a method for the construction of classical and
quantum integrable systems. It allows to build up from a Poisson-Hopf alge-
bra (a non-commutative Hopf algebra) a set of involutive functions (commuting
operators) on the N-th tensor product of the Hopf algebra, with N an arbi-
trary integer. Since quantum algebras are instances of Hopf algebras and their
Poisson analogues are instances of Poisson-Hopf algebras, quantum algebras
are a natural object of interest for the coproduct method. Coproduct method
has been successfully employed to construct and eventually solve classical and
quantum integrable systems with a finite, but arbitrary, number of degrees of
freedom of physical interest, both on flat and curved spaces with radial symme-
try [1, 2, 3, 4]. One of the limitations of the coproduct method is that, in some
cases, for example when it is applied to the standard Hopf algebra structure of a
simple Lie-Poisson algebra of rank greater than one, the number of functions in
involution is not sufficient to grant complete integrability. We show that, in the
classical case, it is possible to generalise the coproduct method by weakening
the isomorphism request on the coproduct map. Through this generalisation it
is possible to recover complete integrability for simple Lie-Poisson algebras of
arbitrary rank.

References

[1] A. Ballesteros, O. Ragnisco, A systematic construction of completely in-
tegrable hamiltonians from coalgebras, J. Phys. A: Math. Gen. 31, 3791-,
(1998)

[2] A. Ballesteros, O. Ragnisco, Classical dynamical systems from q-algebras:
”cluster” variables and explicit solutions J. Phys. A: Math. Gen. 36, 10505,
(2003)

[3] A. Ballesteros, F.J. Herranz, O. Ragnisco,, Curvature from quantum defor-
mations Phys. Lett. B 610, 107- . (2005)

[4] A. Ballesteros, A. Enciso, F.J. Herranz, O. Ragnisco,, N-dimensional sl(2)
coalgebra spaces with non constant curvature Phys. Lett. B 652, 376-383 .
(2007)

1


