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X-ray elemental analysis of Ge quantum dots on a Si substrate using an X-ray induced force
change through X-ray aided atomic force microscopy (XANAM) (*Nagoya Univ., 2Hokkaido
Univ., ICU, *KEK-PF) Kensuke Kiyokawa,® OShushi Suzuki®, Shingo Mukai?, Wang-Jae
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We developed "X-ray aided atomic force microscopy (XANAM)" for elemental analysis of
surface/interface nanostructures. This methodology combines non-contact atomic force
microscopy (NC-AFM) and synchrotron radiation X-ray (SR X-ray). We expect to realize X-
ray chemical analysis with the same spatial resolution as NC-AFM, assuming that X-rays could
change the covalent bond strength in the tip-surface interaction via the excitation of the inner-
core shell electrons from the sample. From the previous measurements of Ge surfaces in KEK-
PF, it has been confirmed that the tip-surface interaction changed with X-rays near the X-ray
absorption edge energies. Here, we observed the Ge quantum dots prepared on a Si substrate.
While irradiating X-rays with energies near the Ge-K absorption edge, the X-ray energy
dependence of the tip-surface force was acquired three-dimensionally. A clear difference was
confirmed between the Ge quantum dot position and the Si substrate position. Therefore, we
have succeeded in the elemental mapping of the sample surface with a spatial resolution of at
least a few nanometers.
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