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Atomic dynamics of rapidly quenched and annealed nanocrystalline
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We investigated the atomic dynamics of rapidly quenched and annealed nanocrystalline NiggHf},
by means of inelastic neutron scattering. The experiments were performed at room tempera-
ture at the cold neutron time-of-flight spectrometer FOCUS at the spallation source of the Paul
Scherrer Institute. From the time-of-flight spectra we determined the generalized vibrational
density of states. Using this we calculated the temperature dependence of the lattice part of the
heat capacity and of the Debye-temperature. To characterize the nanocrystalline state we used
x-ray diffraction, neutron diffraction, differential scanning calorimetry and high-resolution elec-
tron microscopy. The frequency distribution shows two significant results: First, in reference to
the coarser grained material, the as-quenched nanocrystalline materials show a more enhanced
generalized vibrational density of states at low energies than the annealed ones with almost the
same average crystal size. Second, the enhancement is larger the smaller the grain size.
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X-ray diffraction and GVDOS of nanocrystalline and polycrystalline Nigg Hfy;
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