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In-situ TEM techniques applicable to measure the bandgap transition induced by the

vacancies and lattice defects.
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In-situ electron microscopy is one of the fascinating techniques in materials research
because of its unique capability of linking microstructure and the physical properties. Simple
external variables of heating and tensile stress were utilized since the early days of
introduction of electron microscopy. Recent development of nano-mechanics combined with
ultra-precision control circuits enabled us to observe microstructural change in nanometer
scale while applying complex external variable to the sample. Cathodoluminescence, one of
the leading techniques in in-situ TEM, make it possible to obtain the modulation of the
bandgap near the lattice defects, the changes of the oxide electronic structure by doping, and
the distribution of invisible defect, like vacancies. Results obtained from the bandgap

transition in the nitride and oxide will be presented and discussed.
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