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In recent years, orbital physics has attracted the interest of many people due

to the interplay between the dynamics of ion and electrons.

The relevance of the interaction between the orbital and lattice degrees of
freedom (Jahn-Teller effect) has been already recognized for a long time and
has allowed to interpret a variety of physical phenomena both in

localized systems (optical properties or possibility to undergo

distortions) and in extended systems (relaxation of electronic spins in a

lattice, colossal magnetoresistance, high temperature superconductivity).

In the last years, there has been a particular interest in the study

of compounds containing localized 4f and 5f electrons,

as are lanthanide dioxide PrO_2, actinide dioxides UO_2, NpO 2 and PuO 2.
In particular, for PrO_2 and UO 2, a large number of

experimental results suggest an unambigous role of Jahn-Teller coupling.

In spite of the number of experiments, a microscopic theory that coherently
explains all the various observations is still lacking.

In my works, some vibronic models (single-mode

and two-mode phonon interaction models, consistent with the symmetry of the
system under study) are proposed and analysed [3,4].

Work is in progress to study the interaction among different



Jahn-Teller centers at different sites (cooperative Jahn-Teller effects).
Preliminary results will been presented to the 'International Symposium on
the Jahn-Teller effect: novel aspects in orbital physics and vibronic

dynamics of molecules and crystals', 28-31 August 2006, ICTP Trieste.
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