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What are nanowires?

• A nanoscale rod made of semiconducting material, used in miniature 

transistors and some laser applications. [7]

• A wire made from nanotubes. A nanowire allows a much lower current to 

flow compared to metal wire. [7]

• Nanostructures are considered the critical component in a wide range of 

potential nanoscale device applications [1]
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Why are nanowires important?

• Critical component in a wide range of potential nanoscale 
device applications:

1. Performing computation (i.e., transistors) [2]

2. Connections (i.e., wires) [8]

3. Useful in microscopy [3]

4. Solar cells [4]

[4]
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Project Goal

• The main goal of this project is to propose new models 
for self-assembled nanowire networks and to evaluate 
their performance and properties.

[8]

[7]
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MATLAB

• MATLAB stands for “matrix laboratory”. 

• This program, is specifically useful in this project 
because:

1. MATLAB enables quicker computational results: for 
research it provides fast prototyping.

2. Has many useful function toolboxes, so no need to 
reinvent new ones but use those to build upon what 
you want.

3. Great plotting tools.

4. Interactive matrix calculator.
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First Steps

• Starting with MATLAB: learn all functions, inputs/outputs, 

variables, etc.

• Create step-by-step code that gives us what we want.

• Learn good programming skills such as keeping “visualization 

separate from calculations”.

• This will help us re use our data/codes.
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Methodology

1. Generate grid of dimension NxM

2. Add one wire: plot a line segment

3. Generate multiple random points on the grid.

4. Use linear equation formula to find coordinate for two 
intersecting lines.

5. Plot function that will plot a marker on intersection given 
the formula.

6. Test functions for 2 single lines.

7. Create network of multiple random plotted wires.

8. Include formula function to determine more than one 
intersection at a time.

9. Receive all intersection points as a matrix.
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Early Code
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Main Function: Important Code
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Results

5]
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Conclusions/Future Work

• Approaching the nanowire modeling through the 

stimulation route assisted in our goal to analyze 

“wires”.

• We worked with 2D plotting of wires which only 

allowed us to determine the efficiency of the way 

they interconnect through computer software.

1.Making the stimulations and models more realistic 
with respect to actual experiments. 
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Future Work (2): Network Representation

• Adjacency matrix.
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Future Work (3): Gaussian Model

• Translating the 

nanowire network 

that forms on the 

grid into a graph 

using the 

Gaussian Model to 

determine the 

distance 

proportional 

distribution for the 

rewiring. [7]
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