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ABSTRACT 

Cathodoluminescence (CL) has, in comparison to photoluminescence (PL), the advantage of a 
much higher lateral resolution due to the small spot size of the exciting electron beam. This 
makes CL an unique tool for luminescence mapping and for selected investigation of 
nanometer-sized structures such as pyramids or nanowires. With the multimode imaging 
capabilities of the electron microscope we gain access to spectroscopic information within a 
single nano-object and correlation with the surface morphology is thus straightforward. 
We present an original time-resolved cathodoluminescence set-up to study carrier dynamics 
with a time resolution of 10 picoseconds and a spatial resolution better than 50 nm. 
To add temporal resolution to cathodoluminescence, we use an optically driven electron gun. 
The electron source is a gold photocathode illuminated by the third harmonic of a Ti-Saph laser 
(80 MHz - 100 fs - 266 nm). A streak camera (Hamamatsu 5680), mounted behind a 
monochromator is used as temporal detector. To illustrate the capabilities of the set-up, we will 
discuss briefly two examples: 
- The relaxation and recombination mechanisms in a-plane GaN.  
- Non-radiative recombinations on basal stacking  fault in ZnO nanobelts.  
 

 
FIGURE 1.  Intensity CL mapping  and time resolved spectra on a single ZnO nanobelt 
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