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Take the nanoHUB Carbon Nanotube Dance Challenge! 
 
Step 1: Learn the three arm geometries.   
 
Armchair: Raise your arms out to the sides, elbows bent, wrists bent, palms facing down. 

 
When you line up with others who are also in the armchair position, the shapes that your arms 
form is like the shape around the top of an armchair carbon nanotube, or an armchair graphene 
ribbon: 

 
 
 
Zig-Zag: Raise your arms straight out to the sides in an upward diagonal.   
Variation: you can extend your arms out in a downward diagonal. 

 OR  Downward Variation:  
 
When you line up with others who are also in the zig-zag position, the shapes that your arms 
form is like the shape around the top of a zig-zag carbon nanotube or graphene ribbon: 
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Chiral:  Extend one arm out in a downward diagonal (ziz-zag) and the other arm out in an 
upward armchair.  

 
In a chiral carbon nanotube or nanoribbon, the top edge may be a length of carbon atoms 
bonded with a zig-zag geometry, with every so often a carbon bonded with armchair geometry 
that essentially moves the edge a step up to the next level of carbon atoms bonded with zig-zag 
geometry.  The combination of zig-zag and armchair geometries adds a “stair step” to the top 
edge of the nanotube as shown here:  

 
This chiral geometry also results in a spiral when you look down the carbon nanotube axis: 

     
A little background on the nomenclature:  
A chiral structure is one whose left and right sides are not mirror images of each other.  When 
you face someone else in the chiral geometry, with the same arms in zig-zag and armchair 
positions as you, notice that you are not mirror images of each other. 
 
When you do this same test for chirality in the armchair or zig-zag geometry, notice that you 
are mirror images of each other.  The armchair and zigzag geometries are called achiral.  The 
prefix a- means “not”, so an achiral structure is not chiral.  It does not lack a mirror plane- in 
other words its left and right sides ARE mirror images of one another. 
 
More on Chirality 
If a carbon nanotube were sliced open and laid flat, it would appear to be a section of 
graphene.  The pairs of carbon atoms that repeat across this section of graphene are related by 
two translation vectors, a1 and a2.  Using integer multiples of these vectors and repeating a 
pair of carbon atoms at each location, the pattern for the piece of graphene can be created.  
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For a particular nanotube, n and m designate how many multiples along a1 and a2 are needed 
to get to an atom that, when placed on top of the atom at the origin, creates the shape of the 
nanotube.  Images will explain this better. 
This image shows how a (6,0) CNT, when unrolled, looks like the section of graphene shown in 
pink: 

 
 
The next image shows how a (6,6) CNT, when unrolled, looks like the diagonal section of 
graphene shown in pink: 

  
  
The pattern of atoms along the purple vector that is the sum of 6a1 + 6a2 is the same as the 
pattern of atoms around the top of the (6,6) carbon nanotube. 
 
Follow the same method for any combination of (n,m).  This pair of numbers is called the 
chirality of a carbon nanotube. 
 
There are mathematical relationships between the CNT chirality and geometry: 

• For a zig-zag CNT, one of the numbers is zero: (n,0). 
• For an armchair CNT, both of the numbers are the same: (n,n). 
• All other combinations of n and m correspond to chiral CNTs: (n,m). 

 
Using the chirality values, you can easily simulate CNTs on nanoHUB using the CNT Bands 
simulation tool: https://nanohub.org/tools/cntbands-ext.  The default values create a (7,7) CNT.  
What geometry will that have?  Click simulate to find out. 
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Then, go back and try changing n and m to create other CNTs.  You can download the images, 
and more, by clicking on the green download button.  Feel free to explore and experiment.  
 
There is also a worksheet available here: https://nanohub.org/groups/nanowork/collections.  
Now that you have learned about the 3 types of CNT geometry, it’s time to have some fun! 
 
Step 2:  Put these shapes together with a little music, a little style and a lot of creativity to 
create a CNT dance.   
Once you have something you like, please share your creation with the author of this resource. 
I’d love to see what you came up with.  If I receive a lot of examples, I could share these back 
with you on nanoHUB! 
 
Finally: 
Go to nanoHUB.org to: 

- Ask questions about this resource in its Q and A area 
- Follow this resource if you would like to be notified of updates and additions. 
- Explore to find even more educational materials: https://nanohub.org/education  


