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Abstract:

In a previous experiment (7-01-522) we found a strong softening and broadening of a transverse acoustic phonon in
Ba(Fe0.94C00.06)2As2. Interestingly, the broadening/damping of the phonons seems to correlate with the intensity of magnetic
fluctuations thereby providing direct evidence for a dynamic spin-phonon coupling as the likely origin of nematicity in 122 iron-based
superconductors. However, the available data for the magnetic fluctuations are sparse (only for T = 3 K) below the superconducting
transition temperature Tc = 26K. Therefore, we would like to finish our study by a short measurement of about 18 hours to complement
the temperature range 5K - 26K with a few points at T = 30K - 50K in order to connect/overlap to previous data. The results would allow
us to finish the comparison between nematic phonon softening and magnetic fluctuations.
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In a previous experiment (7-01-522) we found a strong softening and broadening of a transverse acoustic
phonon in Ba(Fe0.94C00.06)2As2. Interestingly, the broadening of the phonon is reduced on cooling into the
superconducting phase. Here, we studied the evolution of magnetic scattering intensities cooling from T = 30
K (above the superconducting transition temperature Tc = 25 K) to T = 5 K (well below T¢). We studied the
magnetic scattering in constant-energy scans at energy transfers of E = 1 meV [see Fig. 1(a)] and 4 meV. The
evolution of the observed intensities as function of temperature show a strong (E = 1 meV) and modest
reduction on cooling across T¢ [Fig. 1(b)].
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Fig. 1. Magnetic scattering across the superconducting transition temperature in Ba(Fe0.94C00.06)2As2
(a) Magnetic scattering at T =25 K (spheres) and T = 15 K (open squares) at constant energy transfer of E =
1 meV. (b) Evolution of magnetic intensities observed at the given energy transfers and wavevectors.



