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The lecture focuses on vibrational properties of some unconventional iron-based
superconductors and related compounds by means of Raman spectroscopy. In the measured
phonon spectra of superconducting KiFe.,Se> and nonsuperconducting KosFe1sCoo2Sez single
crystals there are phonon modes originating from metallic/superconducting I4/zmm phase and
insulating I4/» phase with ordered Fe vacancies. Temperature analysis of energy and linewidth
of the vibrational modes were done using the model which takes into account lattice thermal
expansion and anharmonic effects. The modes originating from the I4/m phase are well
described by that model. On the other hand, .4;, mode energy in the superconducting sample
exhibits sudden jump, which was ascribed to the change in the electronic structure when entering
the superconducting state. By investigating Raman spectra of KiFex,Ses single crystals doped
with various Co concentrations, the evolution of phase separation was followed. With increasing
cobalt content phonon modes from the 14/ phase disappear and in Raman spectra remain only
two phonon modes originating from the high symmetry [4/mmm phase. Broad asymmetric
structure in the samples with intermediate Co concentrations was interpreted as a fingerprint of
strong crystalline disorder. The presence of only two phonon modes in the end member of this
sequence - K CozySes - excludes the possibility of ordered vacancies. Measured Raman spectra
show that ferromagnetic phase transition around 74 K in this single crystal has significant impact
on phonon mode behavior. Namely, above the ferromagnetic transition, temperature dependence
of phonon energy and linewidth looks conventional. On the other hand, below critical
temperature both modes exhibit sudden hardening, 4;, mode narrows and By, one significantly
broadens, which is ascribed to the spin-phonon and electron-phonon interaction. Large linewidth
of the Raman modes originates from the electron-phonon coupling enhanced by the crystal
disorder and spin fluctuation effects.



