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Purpose of the visit

The purpose of the visit was to discuss the ideas exposed in the Grant project with the members of the research  groups of Prof. B. Dubrovin (SISSA, Trieste) and Prof. F. Magri (Bicocca University, Milan).

Description of the work carried out during the visit

During the visit many discussions of the ideas exposed in the Grant project have taken place. Two formal talks on the Department of Mathematics of the Bicocca University were given.  The final version of the article “Bihamiltonian structures with symmetries,  Lie pencils, and integrable systems” based on these ideas was prepared. 

Besides the ideas exposed in the Grant project another ideas, related to partial Nijenhuis operators, were discussed. These discussions result in another paper “Partial Nijenhuis operators and bihamiltonian structures” which is finished and is on the stage of preparation to the publication.

Description of the main results obtained

In relation to the ideas exposed in the Grant project

There are two classical ways of constructing integrable systems by means of bihamiltonian structures. The first one supposes nondegeneracy of one of the Poisson structures generating the pencil and uses the so-called recursion operator. This situation corresponds to the absence of Kronecker blocks in the so-called Jordan--Kronecker decomposition. The second one, which corresponds to the absence of Jordan blocks in this decomposition, uses the Casimir functions of different members of the pencil.

In the main result obtained we  consider the general case of a bihamiltonian structure with  both Kronecker and Jordan blocks and give a criterion for the completeness of the corresponding family of functions.  This result is related to a natural action of some  Lie algebra which gives a symmetry of the whole pencil.

The criterion is applied to Lie pencils, although we  discuss also other possible applications.

In relation to the ideas about the partial Nijenhuis operators

A new geometric concept of  partial Nijenhuis operator is introduced. In the context of bihamiltonian structures it allows to generalize the notion of Poisson-Nijenhuis structure, on the one hand, and the notion of Kronecker web, on the other hand. This common generalization is suitable for the most general bihamiltonian structures of mixed Jordan-Kronecker type and also for some types of infinite-dimensional ones and can serve as a system of local invariants of the corresponding bihamiltonian structure.

Future collaboration with host institution

There is a hope for future collaboration with both the host institutions especially in the field of applications of the concept of partial Nijenhuis operator. 

Projected publications/articles resulted

“Bihamiltonian structures with symmetries,  Lie pencils, and integrable systems”, 24 pp., an article submitted to the Journal of Physics A (Theoretical and Mathematical).

“Partial Nijenhuis operators and bihamiltonian structures” (in collaboration with I. Zakharevich), an article in preparation.

