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Ultrathin, atomically flat, two-dimensional semiconductor nanocrystals receive a rapidly 
increasing attention due to their unique physicochemical properties. I will show that ZnS 
nanoplatelets exhibit sharp excitonic absorption and narrow excitonic emission. I will 
demonstrate that direct manganese doping leads to tunable emission and photoluminescence 
lifetime. The initially low dopant PL quantum yield can be dramatically enhanced by 
passivating the surface trap states of the samples. Using time-resolved PL spectroscopy and 
density functional theory calculations, a connection between coupling and PL kinetics of Mn 
ions can be established. We believe that the presented doping strategy and simulation 
methodology of the Mn-doped ZnS system is a universal platform to study dopant location- 
and concentration-dependent properties also in other semiconductors and might be an 
interesting system for catalysis. 

In a second part of my talk, I will present concepts for transistors based on colloidal metal 
nanoparticles and nanoclusters. We combine high-quality chemically synthesis of the 
materials with scalable surface deposition methods and lithography techniques. Eventually, 
the resulting transistors show high on/off ratios, reliable transfer characteristics, and good 
room temperature operation. Furthermore, this concept allows for versatile tuning of the 
device properties. The results demonstrate the potential of metal particles as solution 
processed materials for semiconducting devices. 
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