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Report:

Within the beam time allocated for proposal HC-824 vibrational properties of six different Eu caining
lanthanide zirconates were investigated using andhelastic scattering (NIS) by th&Eu Méssbauer
resonance. Additionally, hyperfine interactiongihcompounds were investigated using nuclear foiwa
scattering (NFS).

In order to account for the potential areas of i@pgibn of this class of compounds, the compounds
EwZr,0;, EUNdZKO; as well as Egs Nd; 5Zr,0; were investigated both in pyrochlore as well adafect
fluoride structure. In particular, the transitioihpgrochlore to defect fluoride structure is of siaé
importance in the context of nuclear waste managémsace it is accompanied by a substantial iremed
amorphization resistance [1,2].
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Fig. 1: Representative NIS (left) and NFS (right) spectra for Eu,Zr,O7 in pyrochlore structure.



In Figure 1 representative NIS and NFS spectraimmddaat room temperature for the pure europiunoniate
compound in pyrochlore structure are shown. CorniegrNIS measurements an experimental resolution of
about 1.4 meV in terms of full width at half maximyFWHM) could be achieved. Concerning time
resolved NFS measurements data obtained about dfenshe prompt synchrotron radiation pulse, i.e.
electronically scattered radiation, could be usedurther data analysis.

While the Eu specific density of phonon states (pB®xtracted using the Fourier-Log decompaosition
procedure as implemented in the program DOS [3F Né&ta is analyzed using the program MOTIF [4].
Representative examples of data analysis are shofigure 2.

Both the structural transition and the substitutdiEu with Nd, which is not shown in this repdrgve
significant impact on the Eu partial DPS and seeiffect mainly low energetic phonon modes.

The quadrupole splitting values as obtained frons MRalysis are comparable to literature data for
EwZr,07in pyrochlore structure [5] and are also consistgtit in-house Méssbauer spectroscopic
measurements for all compounds. High temperatui® iEasurements, which were also performed, will be
analyzed with respect to the Goldanskii-Karyagieaf which is documented for the similar,EiO; [5].
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Fig. 2: Representative examples of data analysfs) Eu specific DPS for Eir,O; both in pyrochlore as
well as in defect fluoride structure obtained udimg program DOSr(ght) The analysis of NFS using the
program MOTIF (red line) yields a quadrupole spigtenergy of -4.19(4)%,, wherel ( is the natural
linewidth of ***Eu, in the case of pyrochlore &n,0;.
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