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Principal Research Interests 
 
Research in my group, which is located both at the 
University and in the Institute of Nantechnology – 
FZK, is focused on the novel properties of matter 
constrained to nanometer dimensions. Our activities can 
presently be divided into six main areas:  
 
• UV/Vis spectroscopy of isolated metal clusters and 

their derivatives in collisionless molecular beams. 
We focus on the study of the geometric structure 
and chemical bonding. Our general interest is the 
behaviour of delocalized electrons confined to a 
microscopic scale. 

• Generation, purification and characterization of 
single-walled carbon nanotubes. We are presently 
interested in individual tube optical properties, 
dielectrophoretic deposition, (n,m) specific 
separation strategies, and novel nanotube based 
composite materials. 

• Molecular ion beam soft-landing. An appropriate 
UHV apparatus allows generation and surface 
spectroscopic characterization of cluster materials 
deriving from deposition of size-selected units. 

• Multianions. Multiply negatively charged ions can 
manifest previously uncharted phenomena such as 
tunnelling autodetachment. We study physical 
properties using a variety of gas-phase methods 
such as photoelectron and photo-dissociation 
spectroscopy. 

• Trapped molecular ions. We use Paul and Penning 
Trap methods to probe isolated ions over long time 
scales. In one approach we study cluster structure 
and structural changes by electron-diffraction. In 
another we probe the fluorescence emission of 
isolated nano-particles. 

• Nanostructuring of single crystal surfaces via 
focused ion beam irradiation and oxidative etching. 
A present activity is structuring of nanopits and 
trenches into HOPG towards modifying electronic 
properties. 
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