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In order to investigate chemical, electronic and magnetic structures in nano-devices, environmental
catalysts and other inhomogeneous systems, we have developed nano-spectroscopy using two types
of photoelectron microscopy, namely projection type and scanning type, with synchrotron radiation,
and have applied them to LSI nanostructures, magnetic nanostructures, resistance RAM and non-Pt
catalysts successfully. We have achieved the following eight points.

1. Projection-type PEEM was modified to improve the spatial resolution up to 22 nm by means of
anti-vibration setup and image processing software for sample drift correction.

2. Scanning-type 3DnanoESCA was developed with spatial resolution of 92 nm by pin-point
angle-resolved photoelectron spectroscopy.

3. Magnetic imaging by XMCD-PEEM was realized for permalloy nanostructures and patterned
LSMO nanostructures for non-volatile magnetic memory applications.

4. In situ imaging by PEEM was realized for LSI high-k gate insulators during vacuum annealing.
5. Pin-point in-depth analysis by 3DnanoESCA was realized for LS| high-k gate insulators.

6. PEEM imaging at Cu L edges for CuO and Cu revealed the ReRAM mechanism with
reduction/oxidation switching.
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7. Micro XAS at Pt and Co absorption edges for tapered-cut anode/electrolyte/cathode of fuel cells

revealed the degradation mechanism.

8. Hard X-ray PEEM enabled the visualization of deeply embedded Au nano-patterns.
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http://www.appchem.t.u-tokyo.ac.jp/appchem/labs/oshima/seika/oshimaJAP06.pdf
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http://www.appchem.t.u-tokyo.ac.jp/appchem/labs/oshima/seika/kotsugieJSSNT6.pdf
http://www.appchem.t.u-tokyo.ac.jp/appchem/labs/oshima/seika/kotsugieJSSNT6.pdf
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