
225 
Accession number:20120314695455 
Title:Complex conductivity using wideband spectroscopy for yttria/ytterbia- stabilized zirconia 
ceramics 
Authors:Teranishi, Takashi (1); Shimizu, Kosuke (1); Akiyama, Naoki (1); Hayashi, Hidetaka (1); 
Kishimoto, Akira (1); Fujimori, Kazuhiro (1)  
Author affiliation:(1) Graduate School of Natural Science and Technology, Okayama University, 
Okayama 700-8530, Japan  
Corresponding author:Teranishi, T.(terani-t@cc.okayama-u.ac.jp) 
Source title:Japanese Journal of Applied Physics 
Abbreviated source title:Jpn. J. Appl. Phys. 
Volume:51 
Issue:1 
Monograph title:Centennial Anniversary of Superconductivity 
Issue date:January 2012 
Publication year:2012 
Article number:011102 
Language:English 
ISSN:00214922 
E-ISSN:13474065 
Document type:Journal article (JA) 
Publisher:Japan Society of Applied Physics, 1-12-3 Kudan-Kita,k Chiyoda-ku, Tokyo, 102, Japan 
Abstract:Complex conductivity wideband spectra from 10<sup>-1</sup> to 10 <sup>14</sup>Hz 
(100THz) were determined for 8 mol % yttria-stabilized zirconia (8YSZ) and 8mol% 
ytterbia-stabilized zirconia (8YbSZ) ceramics. The contributions of electrolyte-electrode interfaces, 
grain boundaries, intragrain ion-hopping, and optical phonons were quantified to relate the 
microscopic conduction behavior to the overall conductivity. Intrinsic conductivity was mostly 
governed by ion-hopping. For both 8YSZ and 8YbSZ, ion-hopping followed the universal 
dielectric response (UDR) for broadband frequencies except for the phonon dispersion frequencies. 
The higher overall conductivities of the 8YbSZ ceramics compared to the 8YSZ ones were 
attributed to differences in the UDR contributions. The dominant factor determining the difference 
in the intrinsic conductivity in broadband frequencies from direct current (DC) to microwave 
between the 8YSZ and 8YbSZ ceramics was the DC conductivity due to UDR, 
&sigma;<inf>dc</inf>, where &sigma;<inf>dc(8YbSZ)</inf> &gt; 
&sigma;<inf>dc(8YSZ)</inf>. Other parameters in the UDR and the optical parameters did not 
greatly influence the intrinsic conductivities. &copy; 2012 The Japan Society of Applied Physics. 
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