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Fig. 1. Photograph of the sample vessel which is 
mounted on cell fixer. The sample powder of 5 –
10 m is inserted in the gap of 100 m of the 
vessel in support of ultrasonic apparatus. 
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Fig. 2. X-ray absorption spectra of as-grown (Vac), D-absorbed 
(D1st), D-desorbed (D-Vac), D-reabsorbed (D2nd) and Pd-black 
specimens. The background is removed by a Victoreen function. 
Each spectrum is normalized in its absorption intensity.
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Fig. 4. Fourier transformation of figure 3’s spectra. They give radial distribution functions (RDF). One 
sharp peak for each spectrum locates at 2.4 Note that the dominant peak around 2.4  clearly shifts 
to shorter distance by evacuating the specimen from D1st to D-Vac, and that the re-injection state (D2nd)
completely shows elongation to the same distance of D1st. The both RDF of D1st and D2nd completely 
overlap. 
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Table 1. Structure parameters of nano-composite Pd/ZrO2 obtained from a curve-fitting method 
using one shell model. The fitting range is1.83 ~ 3.03  in R space. Here d= Pd – Pd distance, 



=Debye-Waller factor.  

Fig. 5. Representative curve-fitting results of D-Vac 
and D1st in the range of 1.83 ~3.03 . Broken lines 
show the observation and solid lines are calculation. 
The agreement of both spectra is good. 



Fig. 6. XANES spectra of Vac, D1st,D-Vac, D2nd,, and 
Pd-black. Here, each spectrum is also normalized in its 
absorption intensity for easy comparison. 
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Fig. 7. Difference spectrum of D-Vac and D1st.



5nm Fig. 8. XANES spectra of Vac and PdO. 
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Fig. 9. Model of position of Deuterium in Pd fcc lattice. 
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Fig. 10. Absorption spectrum of GaN thin foil on Al2O3.  Oscillation pattern 
appears as a result of interference of the incident light with reflecting light 
from the interface between the film and the substrate. This is essentially the 
same as XAFS oscillation as phenomenon. 
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