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An elemental analysis in the nanoscale area is an
important item in the evaluation of advanced materi-
als, such as nanoparticles, semiconductors, and poly-
mers. Transmission electron microscopy (TEM) has
become a powerful tool for local information analysis
at high spatial-resolution. Image resolution of the TEM
is about 0.1 nm, and spatial resolution for elemental
analysis is on the 1 nm order. The analytical capabili-
ties of TEM are called analytical electron microscopy
(AEM), which now has become wide spread and popu-
lar. This paper introduce the current state of analytical
electron microscopy with some applications data ob-
tained by combining TEM with both EDS (energy dis-
persive X-ray spectroscopy) and EELS (electron energy
loss spectroscopy).
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Fig. 1 Interactions between incident electrons
and specimen in a transmission electron micro-
scope.
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Fig. 2 Image-forming lens system in transmission electron microscopy (TEM). (a) Low-mag mode; (b)
Mag-mode; {c) Diff mode.
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Fig. 3 Image-forming system in scanning trans-
mission electron microscopy (STEM).
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Fig. 4(a) High-resolution STEM (HAADF) image
of semiconductor ceramic (SrTiOs).

octahedron

Fig. 4(b) Unit cell of SrTiO; and projected
potential in [001] plane.
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Fig. 6 High-resolution TEM images and X-ray spectra detected with EDS system, from catalyst particles
(Au) distributed on TiO. substrate.
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Fig. 7 EDS elemental mapping of precipitates in Al-1.9Cu-0.3Mg-0.2Ag alloy.
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Fig. 8 Spectrometer and electron trajectory.
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Fig. 9 Energy-loss spectrum obtained from an
iron oxide particle,
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Fig. 10(a) High-resolution STEM (HAADF)image
of Si(110).
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Fig. 10 (b) Background subtraction from Si-L
signal in EELS spectra.
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Fig. 10(¢) Intensity distribution of Si-L signal
(line analysis) along the line (white) in Fig. 10(a).
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Fig. 11 Elemental mapping observed by energy
filtering TEM from Si3N,;/SiC compound.
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