Obsevation of the Japan ware by the X-ray
diffraction-enhanced imaging method
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Observation of the Japan ware by the X-ray diffraction-enhanced imaging method

Hiroyuki Okamoto, Kaoru Mizuno*

Abstract

X-ray diffraction-enhanced imaging (DEI) method is a powerful method for observation
of light materials. The method has been successfully used, and is seeing excellent and rapid
progress as a diagnostic tool in medicine and materials science. We used this technique for
evaluation of Japan ware. In particular, an asymmetric reflection type analyzer was applied
to the DEI method in order to enlarge refraction contrast image from layer of Urushi. The
observation of the refracted image was performed at a vertical-wiggler beamline, BL-14B
(precision X-ray optical station), at the Photon Factory in the High Energy Accelerator
Research Organization (KFK) in Tsukuba, Japan. Monochrometed X-ray of 30keV was
irradiated to the specimen and diffracted by the asymmetric reflection type analyzer. The
analyzer was adjusted to the asymmetric 440-diffraction condition. The angle between the
crystal surface and reflecting plane was 10degrees. Images were stored on a CCD-camera.
Specimens used in the present investigation were Japan wares manufactured at Wajima,
Ishikawa preface in Japan. The wares were cut into 1mm thick slices for cross-sectional
observation. In general, Japan ware was coated with Urushi, Japanese traditional lacquer, in
many times. We confirmed that layers of Urushi on the Japan ware can be visualized using
DEI method with a asymmetric type analyzer. And layer distortion of Urushi caused by about
50 years aging was observed. It is concluded that the X-ray diffraction-enhanced method with
asymmetric analyzer is very powerful tools.



