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Mechanical stimuli induced by the tip of an atomic 
force microscopy (AFM) is the basis for the 
generation of different types of phenomenologies, 
from flexoelectric fields that can lead to mechanical 
writing in ferroelectric materials [1] to piezochemical 
effects due to the dynamics in ionic systems [2]. 
 
In this presentation, I will introduce a new 
electromechanical effect that can be studied by AFM:  
the piezoresistance coefficients and gauge factors of 
sensor materials. In this work [3], we have induced an 
insulator-to-metal transition by applying uniaxial 
pressure to the material through an Atomic Force 
Microscope (AFM) tip, measuring a record gauge 
factors for an oxide material at the nanoscale. We 
achieve the reversible mechanical control of 
dielectric gap in a semiconductor oxide that lead to 
metal-insulator transitions induced by uniaxial stress, 
demonstrating that local electronic structures can be 
locally changed by applying uniaxial pressure through 
an AFM tip. The AFM tip also acts as a sensor and 
transport measurements through the AFM tip are 
done through different approaches. In all cases the 
experimental setup consist of the sample and tip 
placed in series resulting in a capacitor where the tip 
is the top electrode and an LSMO thin film substrate 
between SIO and STO is the bottom electrode. While 
the features of the I(V) for the lowest applied forces 
resemble those of a semiconductor, linear Ohmic 
behavior is achieved for increasing forces with 
increasing slopes. From the obtained results, we 
observed an outstanding and reversible decrease of 

the resistance of the Sr2IrO4 thin film as a function of 
increasing mechanical loading force on the AFM tip. 
We attribute this behaviour to an insulator-to-metal 
transition caused by pressure induced changes in the 
Ir-O-Ir bond angle in the plane which produce a 
closure of the band gap.  
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Figure 1. Resistance as a function of the applied forcé 
through an AFM onto Sr2IrO4. 
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