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An electron probe microanalyzer (EPMA) is now one of the most established analytical instruments. More
than half a century has passed since EPMA was proposed as a patent in 1947 by J. Hillier and developed by R.
Castaing in 1951. During these years considerable efforts have been made to improve EPMAs as reliable
analytical instruments. Most quantification methods in EPMA analyses have been developed by European
(Western) scientists. On the other hand, in Japan, developments of EPMA hardware have been mainly advanced
to widen the applicability of this analytical technique. Mapping analysis with stage-scanning is one of the
break-through technologies in WDS type -EPMAs developed in Japan. This analytical method has dramatically
extended sizes of analyzed areas from micrometer scale to centimeter scale. The WDS type-EPMAs have been,
therefore, utilized for various industrial applications and successfully applied as a research tool for high quality
products and as a production technology for quality control of parts and products in many industrial fields,
such as steel and automobile industries. In this review recent progress in the mapping analysis with the aid of
modern powerful computers with reasonable price is mainly reviewed and future directions is briefly discussed.
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Fig. 1 JCMA-733 equipped with a stage-scan mapping mode

—
10k m

Fig. 2 Elemental distribution of Ni, Co and P in a meteoritic iron obtained by color mapping method
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Table 2 Quantitative results of a meteoritic iron

No Ni Co P Fe
1 522 0.68 0.02 94.06
2 4.99 0.69 0.02 94.26
3 3647 0.29 0.01 63.19
4 3140 0.33 0.01 68.19
5 21.51 041 0.01 78.00
6 29.50 0.26 0.01 70.19
7 6.97 0.71 0.03 92.26
8 7.02 0.69 0.05 92.19
9 40.56 0.11 15.62 43.70
10 42.36 0.11 15.56 41.96
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Fig. 3 Elemental analysis for a ancient sword discovered in Inariyama tomb mound
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Fig. 4 Comparison of color mapping results and X-ray dot images for a steel

(Upper : color mapinng for P and Si, Lower: P, Si and a secondary electron image)
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Fig. 5 State analysis by a mapping method for CuO and Cu20
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Fig. 6 Comparison of BEI, scatter diagrams and phase map for three kinds of YBaCuO system superconducting material
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Fig.7 Thin film mapping for Cr electric plating (Thickness distribution was obtained without cutting)
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Fig. 8 Automatic particle analysis (881 particles has been found)
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Fig.9 Elemental distribution (color map and line profiles) for a concrete
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Table 3 Comparison of specification of electron guns
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Fig. 10 Newly developed sampling method:Illustration a), overview b), comparison of results obtained by CP c) and a mechanical

polishing d).
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