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Mode-selective phonon excitation in the materials of energy functionality using
mid-infrared free-electron laser
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We developed a new phonon spectroscopy to investigate thermal processes in
solids, which is considered to work as a loss in wide range of energy production and storage. Free
electron laser (FEL) light source was utilized as the tool to this method. With the
wavelength-tunable mid-infrared FEL, any individual optical phonon mode is expected to be selected
and optically excited in order to elucidate its role in the emergence of physical properties.
Single crystal diamond was chosen as a sample to scale up this method to include infrared inactive
phonon mode excitation. We have succeeded in the selective excitation of the infrared-inactive mode
in diamond. Nevertheless, red-shift of the mode, which results from surface damage induced by
intense laser irradiation, occurred. In order to eliminate the dama?e and phonon red-shift,

measurement system was fully updated. The improvement was successful, and the scale-up of the method
was fulfilled.
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