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Order-Disorder Transition in Pyrochlore Induced by Swift Heavy Ion Irradiation and its
Effect on Ionic Conductivity
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Faculty of Engineering, Osaka Metropolitan University
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To improve ionic conductivity, we conducted modification and structural analysis of
pyrochlore compounds with the formula A;B20O7. The order-disorder transitions in these
pyrochlores were induced by swift heavy ion irradiation. The local structures of samples
were investigated using X-ray absorption near edge structure. Zr L;-edge XANES spectra of
Sm.Zr,07 and Eu,Zr,O; showed clear change after irradiation. The spectral changes
indicated that coordination number of Zr partially change from 6 to 8, which is consistent to
the order-disorder change from pyrochlore to defect fluorite structures.
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Fig.2 Powder XRD patterns of Sm2Zr.07, EusZr,07, Gd2Zr,O; before and after irradiation with 100
MeV Xe at the indicated fluences.
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Fig.3 The enlarged view of the 20 range of 28.5-30.5 degrees from Figure 2
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Fig.4 Zr L;-edge XANES spectra of Sm,Zr,07, EusZr.07, Gd:Zr. 0O before and
after irradiation with 100 MeV Xe at the indicated fluences.
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Fig.5 Ln Ls;-edge XANES spectra of Sm2Zr.07, Eu:Zr,07, GdsZr,O; before and
after irradiation with 100 MeV Xe at the indicated fluences.
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