Vibron states - magnetoelastic coupling in CE intermetallics
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The observation of an additional magnetic excitation that cannot be explained on the basis of standard crystal-field model represents an unexpected, intriguing phenomenon, so far observed only in few cerium-based intermetallic compounds. The physical model describing such unusual observation in cubic CeAl2 was introduced by Thalmeier and Fulde on the basis of a strong magnetoelastic interaction between CF excitations and phonons which leads to formation of a new quantum state - vibron quasi-bound state. The additional magnetic peak in the neutron energy spectra, considered as a manifestation of this vibron state, was also observed in tetragonal CePd2Al2 and CeCuAl3. Here, we present results of our recent inelastic neutron scattering experiments and heat capacity on compounds from CePd2(Al,Ga)2 series and CeCuAl3 single crystal.

CePd2(Al,Ga)2 compounds crystallize in the tetragonal CaBe2Ge2-type structure and undergo a structural phase transition to orthorhombic structure at low temperatures. Inelastic scattering experiments disclosed three non-dispersive magnetic excitations. When undergoing the structural orthorhombic distortion, the lowest magnetic excitation shifts from 1.4 to 3.7 meV while the other two excitations remain at almost the same energy. Similar behavior is observed in the Al-rich end of the series, whereas the Ga-rich compounds show standard two crystal field excitation schemes.
Forma prezentácie: oral
