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Master Project of Kevin Namink Results in a Publication 

 

Nanophotonics researchers Kevin Namink and 

Sanli Faez, in collaboration with colleagues from 

Oxford University and Leiden University have 

successfully measured the optical contrast of a 

nano-meter-thin layer of ions called the electric 

double layer.  

The electric double layer (EDL) is formed around 

charged nanostructures at the liquid-solid interface 

and determines their electrochemical activity and 

influences their electrical and optical polarizability. 

The team has experimentally demonstrated that restructuring of the EDL at the nanoscale can be 

detected by dark-field scattering microscopy. This intensity change in the elastic light scattering, which 

they call the potentiodynamic optical contrast (PDOC), is here used to measure the changes of ion 

concentration in this very thin layer, which has a very small interaction with light. The temporal 

response of the PDOC is influenced mostly by the physical adsorption of counter-ions with an optical 

polarizability that is different from the neutral mixture. Temporal and spatial characterization of the 

scattering signal demonstrates that the PDOC is proportional to the accumulated charge of polarizable 

ions at the interface and its time derivative represents the nanoscale ionic current. The material-

specificity of the EDL formation is used in their work as a label-free contrast mechanism to image 

nanostructures and perform spatially resolved cyclic voltammetry at ion current levels of a few 

attoamperes, corresponding to the exchange of only a few hundred ions.  

This imaging technique can potentially provide important additional information such as spatial 

resolution, sensitivity to surface heterogeneity, local ion accumulation, and the possibility of studying 

deposits, possibly down to single biomolecules.  

The first observation of this effect was done by Sanli Faez during his sabbatical stay in the Kukura lab 

at Oxford University, which resulted in an ongoing patent application. In Utrecht, Kevin Namink started 

working on this project for his master thesis and succeeded in building a very stable microscope setup 

and the necessary control program to measure a wide range of salts on the same spots. These 

measurements were key to verify the hypothesized origin of the measured signal, and subsequently 

resulted in this first publication on this topic. 
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