
 

 

 
 

Field:  
Material/Biomaterial Science 

 

Session Topic: 
Atom manipulation 

 

Speaker: 
David MARTROU, CNRS 

 

 

Inside the field of molecular electronic, one main goal is to measure the electronic 
properties of a single molecule deposited on an insulating surface. Along all the numerous 
technical steps done under UHV to realize the planar device to measure the electronic 
properties, one step belongs to the field of atom manipulation. Indeed we need to place the 
molecule with atomic precision in contact with the metallic nanopads. Thus we have worked 
since several years with scanning probe techniques under Ultra High Vacuum (UHV) to study the 
manipulation of atoms and single molecule. 
At low temperature (4K) it is possible to study single molecules using scanning 
tunnelling microscopy (STM). To decrease the electronic perturbations of the substrate, we first 
grow two or three monolayers of sodium chloride (NaCl) on a metallic substrate such as 
Cu(111). Then the molecules to be studied is directly evaporated at low temperature to block 
their diffusion. With this technique, we were able to study the electronic states of different 
molecules and to image the highest and the lowest occupied states which are close to molecular 
orbitals. Furthermore by studying copper complex molecules, we demonstrate the possibility to 
change locally the oxidation state of the copper atom. 
At room temperature and on insulating substrate, STM is no more possible : thus we 
used Atomic Force Microscopy (AFM) in the specific Non Contact mode (NC‐AFM). We have also 
designed and synthetised specific molecules based on a triphenylene core with anchoring 
chemical groups that can interact strongly with the KBr(001) surface. During these studies, we 
have been able to get information by NC‐AFM inside different molecules. Furthermore we have 
also manipulate a single molecule in a control way by NC‐AFM. 
These results obtained in the nanoscience group (GNS) of Toulouse coupled to other 
results obtained in the frame of European projects give a good understanding of what can be 

obtained with manipulation of molecules at an atomic level. 

 


