Kondo effect in 1-atom contacts

The smallest object that we could connect to an electronic circuit will be formed by just a single atom. With the use of the Scanning Tunneling Microscope (STM) and related techniques we can fabricate and modify atomic and molecular bridges in between two metallic electrodes. There has been a great advance in the understanding of the electronic properties of these atomic-sized contacts during the last two decades [Agraït,Yeyati, Ruitenbeek, Phys. Rep. 377 (2003)]. However it has been very difficult to extract consequences of the magnetism on their transport properties.

Recently we reported the observation of an effective Kondo screening of the magnetic moment of one-atom contacts between pure ferromagnetic metals such as Fe, Co, or Ni by the conduction electrons [Nature 458, 1150(2009)]. Using a Scanning Tunneling Microscope (STM) or Electromigrated Break Junctions we fabricated atomic contacts on these ferromagnetic materials and Fano-Kondo resonances where found in the conductance with the characteristic behavior of a Kondo system.

One of the advantages of our setup configuration is the capability of the STM to study and analyze hundreds of atomic contacts. This has given us the unique opportunity of performing statistics on the Fano parameters of our conductance curves. Here we show a complete analysis of the Fano parameters of a Kondo system consisting in a one-atom contact with a localized magnetic moment interacting with the conduction electrons. A statistical analysis shows the dependence of the Kondo system with the different degrees of couplings to the environment. Finally we will show our results on Pt chains suggesting a magnetic moment being developed.

