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We describe how to treat the interaction between travelling electrons and localised or extended
vibrational modes in molecular nanodevices [1]. We present a multichannel scattering
technique which can be applied to calculate the transport properties for realistic systems, and
show how

it is related to other methods (other scattering and non-equilibrium Green's functions
techniques) [2]. We apply the technique to describe recent experiments on molecular junctions:
the effects of the temperature on the conductance of molecular break-junctions are studied for a
model system; we also show that it is necessary to go beyond the single-vibration mode
analysis to understand the features observed in inelastic electron tunnelling spectroscopy [1].
Finally, we briefly discuss the effects of electron-vibration coupling in the presence of electron-
electron interaction in single-molecule transistors [3].
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