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Fig. 1 (a) The arrangement of atoms in a square lattice with lattice
constant 2 A and (b) the corresponding PDF.
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Fig. 2 (a) The reversible hydrogen storage capacity of VgTig, at 413 K as a function of cycle number. (b) The X-ray
PDFs of V,4Tiy,H, samples after several hydrogen absorption and desorption cycles and their (c¢) low— and (d)
high-r regions. (€) Quoaq values obtained from the PDF refinements of Vg gTi,H, data. (f) The calculated X-ray
PDFs using models with different dislocation densities (in cm~2) and their (g) low—and (h) high-r regions. Modi-

fied from Ref. 14.
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Fig. 3 (a) A comparison of the X-ray PDFs of NH;BH;-loaded
MCM-41 with the weight ratio of NH;BH;:MCM—-41=1:2
and empty MCM—-41. (b) A scheme for obtaining structural
features of NH;BH; embedded in pores of MCM—41. (c)
The selected PDFs of NH;BH;:MCM—-41=1:2 after MCM—
41 PDF is subtracted. Modified from Ref. 20.
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Fig. 4 (a) When a Mg, ;Tij thin film was measured in transmission geometry, (b) two Bragg peaks were observed.
(c) When the film was cut into small pieces, packed in a Kapton capillary, and measured like a powder sample,
(d) many Bragg peaks were observed. Modified from Ref. 24.
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Local structural analysis of bulk, nano, and thin
film materials using atomic pair distribution func-
tion

Hyunjeong KIM', Kouji SAKAKI', Kohta ASANO?', Yumiko NAKAMURA?,
Naoyuki MAEJIMAZ2, Akihiko MACHIDAS3, Tetsu WATANUKI3

"National Institute of Advanced Industrial Science and Technology, 16—1 Onogawa, Tsukuba, Ibaraki 305-
8569, Japan

2Department of Chemistry, Rikkyo University, 3-34-1 Nishiikebukuro, Toshima—ku, Tokyo 171-8501,
Japan

3National Institutes for Quantum and Radiological Science and Technology, 1-1-1 Kouto, Sayo, Hyogo
679-5148, Japan

Abstract The atomic pair distribution function (PDF) analysis of total scattering data is a short-to-medium
range structural probing technique that does not require long-range structural order. Because of
this reason, the PDF technique has been used for studying the structure of liquid and amorphous
materials for a long time. Recently, it is often applied to emerging functional materials where
atomic order limited to the nanoscale plays an important role for their fascinating properties. In
this article, we introduce some of PDF studies using synchrotron X-ray total scattering data.
These includes heavily disordered bulk crystals, species embedded in mesoporous materials, and
thin films of immiscible elements.
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