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The temperature and pressure dependence of the partial density-of-phonon states (phonon-DOS) at the iron
sites in superconducting (sc) Fe1.01Se was studied by 57Fe nuclear inelastic scattering (NIS) of synchrotron
radiation, a method well adapted for these studies as function of temperature and pressure [1,2]. As proved
by a recent study of the isotope effect at the Fe sites on the sc temperature Tc in FeSe, superconductivity is
intrinsically connected with the Fe phonon modes [3]. The sc properties of the present Fe1.01Se sample and
their pressure dependencies were well characterized in previous studies using various methods, including
57Fe-Mössbauer spectroscopy [4-7]. The high energy resolution in the present 57Fe-NIS study allows for a
detailed observation of spectral properties in the phonon-DOS not observed before, e.g. shifts of all spectral
features to higher energies by ~4% with decreasing temperature from 296 K to 10 K. No detectable changes
in the partial Fe phonon-DOS were observed at the tetragonal–orthorhombic transition around 100 K [7,8].
An applied pressure of 6.7 GPa, combined with an increase of the sc temperature Tc from 8 K to 34 K [8],
resulted in an increase of the optical phonon-mode energies by ~12%, and an even more pronounced increase
in energies of the lowest-lying transversal acoustic modes. Despite of these strong pressure-induced changes
in the partial Fe phonon-DOS we conclude that the pronounced increase of Tc in Fe1.01Se with pressure
cannot be described in the framework of classical electron-phonon coupling [8]. This suggests the importance
of spin fluctuations for the observed superconductivity [9]. The present results are discussed in conjunction
with the phonon-DOS of FeSe0.5Te0.5 X-tals, studied including its polarization dependence by 57Fe-NIS [10],
where Tc = 15 K was observed at ambient pressure. Finally we present a synopsis of the complementary
information on the sc Fe1.01Se and FeSe0.5Te0.5 systems, obtained from the elastic channel, 57Fe-ME [4-7], as
well as from the inelastic channel, 57Fe-NIS [8, 10], of the 57Fe(14.4 keV)-Mössbauer resonance. References:
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