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In this article, we introduce the working mechanism of electron energy loss spectrometer
(EELS) in transmission electron microscopy (TEM) and the differences compared with energy-
dispersive X-ray spectrometer (EDS), which is traditional composition analysis method used in
TEM. For the composition analysis, the EELS can not only provide more accurate composition
quantification of elements with lower atomic number but also distinguish the bonding type by
shape of characteristic peaks. Besides, we can know the electronic characteristics, such as band gap
and dielectric difference at atomic scale measured positions at plasmon peak region. Furthermore,
three cases measured by EELS were demonstrated, including in-situ current-accelerated phase
cycling with metallic and semiconducting switchings in copper nano-belts, the working mechanism
of MoSe, spiral nanorods array as cathode in Al ions energy storage battery, and the diffusion of
alkaline elements in CIGS thin film solar cell.
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