
Nanoparticle Array Lab
http://nanohub.org/resources/nanoarray
 
You will find that you can create 9 nanoparticles each with 4 or 5 parameters. You also have 6 
parameters to control the light source that interacts with the particle. The first 4 parameters are 
the x and y coordinates of the particle, the radius of the particle, and the material type. If you 
choose an insulator as your material, you will be able to change the dielectric constant of the 
material. If you set the dielectric constant to 1, then the material will not affect the light passing 
through it. For the first 3 problems, set the dielectric constant for all particles except particle 9 to  
As such, you will only interact with particle 9 for the time being. 

As for the light source, make the Duration of Gaussian Source (Number of Optical 
Cycles) run equal to 14, amplitude equal to 100 and the temporal width equal to 2 fs. Test run 
the tool with a silver nanoparticle of radius 100 nm centered at the origin and you should have a 
last slide that looks like:
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Question 1.
 

● When light passes through a silver nanoparticle of radius 100 nm centered at x=0 and 
y=0, what happens to the region of the wave that passes through the particle when 
compared to the part that didn’t pass through the particle?

 
● Is the light mostly scattered or not?

 
● Is there a phase difference between the light that passes through the nanoparticle and 

the light that didn’t  pass through the particle?
 

● Does the magnitude of the frequency change after passing through the particle?

 
Question 2.
 

● How does doubling the radius from 100 nm to 200 nm change the amount of light 
absorbed?

 
● Is the light mostly scattered or not?

 
● Is there a phase difference between the light that passes through the nanoparticle and 

the light that didn’t  pass through the particle?
 

● Does the magnitude of the frequency change after passing through the particle?
 
 
Question 3.
 

● How does changing the material to an insulator of dielectric constant 3.8 (make radius 
100 nm) change the amount of light absorbed?

 
● Is the light mostly scattered or not?

 
● Is there a phase difference between the light that passes through the nanoparticle and 

the light that didn’t  pass through the particle?
 

● Does the magnitude of the frequency change after passing through the particle?
 
 
Question 4.
 

● When you make all nine particles insulators of dielectric constant 3.8 of radius 100 nm, 
what happens to the light as it passes through these insulators?

 
Question 5. 
 

● If you replace the bottom row of insulators with silver nanoparticles with the same radius, 
would the wave plot change very much?

 
 



Question 6.
 

● If instead you had replaced the bottom row of insulators with insulators with the same 
dielectric constant but twice the radius, how would the resulting wave pattern and the 
original wave pattern compare?

 


