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The out of equilibrium properties of strongly correlated electronic systems offer a fascinating 

playground for the search and the understanding of exotic electronic phases. As an example, 
it is possible to induce specific insulator to metal transitions (IMT) in Mott insulators by applying 
ultrafast optical excitations. Another method to push the system out of equilibrium is to apply 
strong electric field impulsions. Several types of IMT under electric field have been reported in 
Mott insulators, with strong potential for neuromorphic applications. However, the effect of 
strong electric field on Mott insulators needs to be clarified.   

I will present the high electric field response measured in a family of prototypical narrow gap 
Mott insulators GaM4Q8 ((M = V, Nb, Ta, Mo; Q = S, Se). These results will be discussed in 
the context of a two temperatures model involving an efficient thermalization through electronic 
in-gap states, which show that the low field non linearities and the resistive transition originate 
from the divergence of the electronic temperature above an electric field threshold [1]. 
Additionally, I will present recent measurements of the IMT in GaMo4S8 single crystals [2], 
obtained using a specific equipment, the Nanoprobe, composed of four independent scanning 
tunneling microscopes under the supervision of a high-resolution scanning electron 
microscope (SEM), which allows to probe the transition at the nanoscale. 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 

SEM picture of a GaMo4S8 single crystal and the 4 tips of the Nanoprobe 
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