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Light and Electrons: New Frontiers in Nanoscale Material Characterization

Electron spectroscopies, combined with light injection and collection, reveal novel
properties of nanoscale materials. This seminar explores nanosecond-resolved
spectroscopies for probing material dynamics. Cathodoluminescence excitation
spectroscopy (CLE) links electron energy loss spectroscopy (EELS) to
cathodoluminescence (CL), providing an efficient measure of relative quantum efficiency
[1]. Electron energy gain spectroscopy (EEGS) couples free electrons to a laser beam,
achieving <1 meV spectral resolution, surpassing EELS [2]. Finally, a pump-probe scheme
measures temperature variations in thin films with nanometer spatial and nanosecond
temporal resolution [3]. Examples from diverse materials will illustrate these methods.
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