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In a society with growing energetic and information processing requirements, meeting these in a secure and 
sustainable way is a priority. Mitigating the energy lost in energetic transformation or storage and in information 
handling is one approach. For example, harnessing waste heat via thermoelectric devices holds some promise. For 
information technology, thermal management is a similar concern, as the desire for increasing processing speed or 
storage density calls for new materials. 
 
Successful thermoelectric materials are found in a tight configuration spot where large electric conductivity and 
thermopower meet low thermal conductivity. Characterizing the lattice dynamics underlying the thermal 
conductivity in bulk and nano thermoelectric materials is a challenging task that inelastic scattering techniques such 
as inelastic neutron scattering and nuclear inelastic scattering can elegantly tackle. Phonon properties obtained in 
some bulk and nanostructured thermoelectrics, e.g. skutterudites, clathrates, and tellurides will be discussed. 
 
Phase change materials utilized in rewritable DVDs require two primary characteristics: a large reflectivity contrast 
between the amorphous and crystalline state, and a low thermal conductivity that facilitates localized, fast, and low-
power switching. Interestingly the lattice thermal conductivity in the amorphous and metastable crystalline state 
differs only by a factor two. Mössbauer spectral and nuclear inelastic scattering measurements provide direct 
experimental insights into the unique modifications in the lattice dynamics and electronic configuration upon 
crystallization. 
 
The common theme that emerges from these two examples is the crucial importance of the chemical bond and its 
relation with the lattice dynamics for energy transport processes. Tuning bonds appears as a golden avenue for 
materials research. 
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