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Some strongly correlated f-electron systems demonstrate enhancement of thermoelectric power. Other physical properties of that compounds appear to be quite anomalous as well. Neutron spectroscopy is a powerful tool for the experimental study of microscopic origin of physical properties. Neutron spectroscopy allows to estimate the effects of hybridization between local and itinerant electron states, crystal field effects, exchange and electron-phonon interactions which in fact, define the character of ground state of the system. These possibilities are demonstrated for the number of classical heavy fermion and intermediate valence system like CeAl3, CePd3, SmS, SmB6 and so-called Kondo-insulators, in particular – YbB12. 

Neutron experiments provide detail information on specific of excitation spectra of SCES (magnetic or spin-fluctuative and also, in some cases charge-transfer related ones). This information serves as guide line for the estimation of the applicability of existing theoretical model and allows to develop microscopic ideas for explanation of anomalies in physical properties related with strongly correlated state. 

Extended study of intermediate valence compound SmB6, Sm(Y)S indicates specific features like:

- extra vibration modes in lattice dynamics resulted from brake-down of adiabatic interaction between electronic and lattice subsystems;

- low-energy spin (magnetic) excitation with parameters directly related to extent of hybridization. 

Correlation between f-electrons of different rare-earth ions appears to be also important factor for the formation of excitation spectra. These features can be analyzed in the frames of the appropriate theoretical model based on ideas of the excitonic-like ground state wave function.

For the Kondo-insulator YbB12 the correlation between charge gap at the Fermi level and spin gap are experimentally established. The effect of the latter feature on the thermodynamic properties are clarified. The properties of this class of SCES appear to be defined by the balance between cooperative and local effects of electron-electron interaction. 

