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Microanalysis of thin-film specimens by an analytical electron microscope (AEM) can

be performed with few order higher spatial resolution by comparing with conventional
bulk-sample analysis by EPMA. Since AEMs equipped with a field-emission electron
gun have been developed and applied recently, microanalysis with spatial resolution of
the 1-nm order becomes possible. In this paper, microanalysis by an AEM is briefly
reviewed at first and spatial resolution for microanalysis will be explained with the

contributing factors, which affect spatial resolution.
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Fig. 1 Comparison of the relative sizes of the
beam-specimen interaction volumes in an EPMA, a
thermionic source AEM and a field-emission source
AEM [1].
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Fig.2 Final probe diameter simulated by the wave-

1.0

optical treatment, plotted against the convergence
semi-angle. GIP and MCP are the Gaussian image
plane and the plane of disk of minimum confusion,

respectively.
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Fig.3 Simulated images of the final and Gaussian
probes. The corresponding intensity profiles are
extracted from the simulated images. The images
and profiles are normalized by the total electron

intensity.
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Fig4 Beam broadening in 100-nm-thick Fe thin
film at 100 and 300 keV, simulated by the Monte
Carlo method.
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Fig.5 Beam broadening in 100-nm-thick Al and Au
thin films at 300 keV, simulated by the Monte Carlo
method.
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Specimen

Fig.6 Schematic diagram of analyzed volume in a
thin-foil specimen. The spatial resolution of X-ray
microanalysis is defined as the diameter of the
analyzed volume at the midway through the foil.
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Fig.7 Schematic diagram of spatial resolution for
EELS analysis. Since high-angle scattered electrons
are cut by the angle-limiting aperture, the spatial
resolution for EELS analysis is smaller than the

analyzed volume.
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Fig.8 A bright-field STEM image of a y’/o interface
in a unidirectionally solidified Ni-Al-Mo alloy.
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Fig.9 An Mo concentration profile from a y’/a

interface.
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