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Superconducting FeSe has been investigated by Mdssbauer spectroscopy at various
temperatures including strong external magnetic fields applied to the absorber. It was
found that isomer shift exhibits sharply defined increase at about 105 K leading to the

lowering of the electron density on iron nucleus by 0.02 electrona.u.”®. Above jump in the
electron density is correlated with the transition from the P4/nmm to the Cmma structure,
while decreasing temperature. M 6ssbauer measurements in the external magnetic field and
for temperatures below transition to the superconducting state revealed null magnetic
moment on iron atoms. The principal component of the electric field gradient on the iron
nucleus was found as negative on the iron site. Superconductivity with the transition
temperature T,=8 K occurs for a compound being formed close to the FeSe stoichiometry.
This compound has P4/nmm tetragonal structure at room temperature and transforms into
Cmma orthorhombic phase between 100-80 K. It was found that T, strongly depends upon
applied pressure raising to 36.7 K at 8.9 GPa and subsequently dropping due to the induced
phase transition into some hexagona structure. Therefore, it is important to look upon
phonon and electron density of states versus pressure in this unconventional compound to
decide what kind of the boson field is responsible for the Cooper pairs formation.
Calculations are performed for the stoichiometric compound within the density functiona
theory (DFT). Local density approximation (LDA) is used as better suited for the
refinement of the crystal structure. A harmonic approximation is used to study lattice
dynamics of the system. Results of the calculations are to be discussed in detail.
Calculations show that the iron magnetic moment is zero in the ground state of both

phases.
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