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Abstract

The MIRRORCLE X-ray source is powerful tool for Non-Destructive Testing (NDT) and X-ray analyses. The
features of the MIRROCLE are 1) generation of high energy X-rays more than MeV, and 2) small focal spot size less
than 10 um. Therefore, NDT and CT of high density or big sample using the MIRRORCLE were achieved with high
resolution. Industrial material can be measured and made CAD data without destruction perfectly. And also the
MIRRORCLE is useful for X-ray analyses, which named XRF, XRD, SAXS, and XAFS etc. Especially, X-ray residual
stress measurement using XRD technique shows good performance for high energy X-rays. Because the penetration
depth of high energy X-rays is deep. Then information of deep inside of the sample is got without cutting or etching. It
shows true residual stress which cannot be measured by conventional method.

In this way, X-ray analytical technology using the MIRRORCLE X-ray source is respected as next generation X-ray

source for new known.
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Figure 1: Schematic diagram of Energy dispersive XRD
beam line using the MIRRORCLE X-ray source.
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Figure 2: XRD patterns of Iron plate, which thickness is
a) 4.5mm, b) 6 mm and c¢) 9 mm.
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Figure 3: Schematic diagram of X-ray residual stress
analysis beam line using the MIRRORCLE X-ray source.
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Figure 4: Measurement point of diffracted X-rays using
confocal optics.
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Figure 8: Measurement results of residual stress of a cog
of a helical gear.
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Figure 9: XRF spectrum of heavy metal sample.
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Figure 10: EXAFS spectrum of Mo foil.
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