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Abstract
Conducting  AFM  current-force  spectroscopy  is  performed  on  assemblies  of  colloidal  nanoparticles 
coated by thiol and phosphine based ligands [1]. Complementary to macroscopic measurements, AFM 
allows addressing a few junctions and hence working at larger bias such that thermal activation due to 
possible Coulomb blockade effects [2] is negligible and a sequence of different tunneling regimes can 
be traversed. Decomposing the assembly into a resistor network (fig.1) furthermore gives access to the 
characteristics of the individual interparticle junction. Force dependent transition voltage spectroscopy is 
performed to study the effect of compression on the barrier height or band offset depending on whether 
tunneling through coherent levels [3] or vacuum barrier tunneling [4] is considered. In addition to the 
gain  of  fundamental  knowledge  about  the  applicable  transport  mechanism,  different  types  of 
nanoparticles and ligands are compared with respect to their suitability for resistive strain gauges used 
in  touch  sensible  panels  on  flexible  substrates.  The experimental  work  is  completed  by  molecular 
dynamics simulation (fig.2).
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Figure 1: Realistic arrangement of 
nanoparticlaes into a hcp lattice; 
lateral current spread with 
increasing depth; junctions labeled 
Y’ are considered compressible

Figure 2: Molecular Dynamics 
Simulation of a NP/thiol/NP 
junction.


