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Abstract- In this project, a simple test setup was 

designed and nano contacts were formed between 

different metals. It was aimed to investigate the 

Conductance quantization by providing magnetic field 

control with a simple system which has not been tried 

before without the need for complex systems. 

Experiments were performed with different conductive 

liquids for sensor applications by forming a nano-gap 

between the two electrodes. 

 

INTRODUCTION 

 

Nanostructures play an important role in the new 

generation of microelectronics and some of the 

features nano-sized structures have the potential to be 

the basis for future technologies. One of the most 

important effects, when the size of the materials is 

reduced to nanometer scales, is the conductance 

quantization. In the nano contacts created by the 

magnetic field effect, the remote control of electrical 

conductivity is of interest because of its potential to 

be used as a Nano sensor. Nano electromechanical 

systems, information storage and processing devices, 

highly sensitive magnetic sensors are some of the 

application Areas. 

 

THEORY AND METHOD 

  

When magnetic field is applied this induces current 

in the both the wires at the same direction which 

makes them come closer thereby increasing the 

number of Nano contacts: 

F= BI1lsinθ  

Magnetic field of the wire is taken = μI2I1l/ 2r 

The force between can we presented as qv/r 

B represents the magnetic field  

I1 represents the current of the wire in consideration. 

V represents the potential developed between the two 

points. 

L represents the length of the wire in consideration. 

θ represents the angle between magnetic field vector 

and length vector. 

“qv= μI2I1l/2” 

We observe a potential drop was when two charged 

substances are made to join which each other charge 

travels from a region of high potential to a region of 

low potential until they both come at the same level. 

Conductance quantization was easily observed by 

means of Nano contact between the metal wire and 

the conductive plate formed by the effect of magnetic 

force. In addition, the gap between two electrodes 

was calculated and sensitivity could be adjusted with 

the designed system. Quantization of conductive 

liquids was observed by examining the measurements 

taken with different liquids. 

Figure 1. Schematic representation of Nano contact 

system with magnetic field. 

When the magnetic field was applied, the tip of the 

chrome wire that coincides with the bobbin was 

pulled down by the magnetic field effect. In this case, 

the nickel tip attached to the chromium wire was 

pulled down as well to form a Nano contact with a 

conductive plate. Discrete behavior in conductivity 

was observed as a result of Nano contact. 

 

RESULTS 

 

In order to determine the gap between the conductive 

plate and the nickel wire during the contact and to 
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use the system as a sensor, a system that can be 

remotely controlled with a magnetic field has been 

designed. The nano contact formation in the system 

was obtained as in Figure 2 by applying a small 

current such as 0.5 A. 

 
Figure 2. Conductance quantization in nano contact 

system generated by magnetic force 

An optical system consisting of laser and mirror was 

used to determine the gap between the conductor 

plate and the nickel wire. The amount of gap was 

calculated as 240 nm per ampere. 

 
Figure 3. Change in quantization of conductivity with 

different uridine concentrations 

The uridine nucleoside was examined for using the 

system as a biosensor. Measurements were taken at 

different concentrations and it was observed that as 

the concentration of uridine in pure water increased, 

the liquid became more conductive and the potential 

difference in the measured area decreased as the fluid 

resistance decreased. The system was found to 

behave differently in conductivity in different uridine 

concentrations. 

CONCLUSION 

 

Conductance quantization through magnetic force has 

not been previously tested according to the literature 

research. Quantization of conductivity between two 

electrodes can be achieved without the need for 

special materials and complex systems. The potential 

of the system to be used as a biosensor is also very 

important for the development of nanosensor 

applications. 
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