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Elements of Low Atomic Numbers in Lithium Oxide Ceramics under Irradiation
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Abstract

The migrations of lithium (Li) as well as hydrogen (H) in multi-layers thin films of Au/LiCoO, (thickness:
approximately 25 nm/35 nm), deposited onto one face of Lij4Ti,Sig4P,601-AIPO, (LATP) substrates, were
dynamically observed with electric charging in vacuum by combining elastic recoil detection (ERD) analysis with
Rutherford backscattering spectrometry (RBS) with 9.0-MeV O*" ion-probe beams. The ERD spectra clearly revealed
that Li atoms of approximately 1.5 at% migrated from the LiCoO, surface to the LiCoO,/LATP interface with H
absorption by a charge of approximately 0.76 mC/cm? which the acquired voltage was 1.65 V. The presence of H
significantly influences the Li* ion conduction for the blanket materials.
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Figure 1. Typical RBS spectra of back-scattered O**
ions from 25 nm Au/35 nm LiCoO,/LATP/20 nm Pt (e)
without and (o) with charging at 8.40 mC/cm?,
obtained by using 9.0-MeV O** ion-probe beams.
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Figure 2. Typical ERD spectra of recoiled H" and Li*
ions from 25 nm Au/35 nm LiCoO,/LATP/20 nm Pt (e)
without and (o) with charging at 8.40 mC/cm?,
obtained by using 9.0-MeV O*" ion-probe beams.
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Figure 3. Electric charge dependence of Li and H
distributions in Au/LiCoO,/LATP, normalized to the
ERD spectrum for the uncharged-sample in Figure. 2.
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Figure 5. The comparison for electric charges due to
moved Li* ions and applied currents.
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