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What is nanoHUB?



An open-access 
cyberinfrastructure

National Science Foundation
EEC 1227110
Any opinions, findings, and conclusions or recommendations expressed in this material are those 
of the authors and do not necessarily reflect the views of the National Science Foundation 



A library of STEM resources

Diego Delso, delso.photo, License CC-BY-SA" 

http://delso.photo/
https://creativecommons.org/licenses/by-sa/4.0/legalcode


A Toolbox of Simulation Apps

Daren, CC BY 2.0 via Wikimedia Commons 

https://creativecommons.org/licenses/by/2.0


An App Development Workspace 

Forest & Kim Starr Creative Commons Attribution 3.0 United States

http://www.starrenvironmental.com/
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/3.0/us/deed.en


A Publishing Platform

Rodw,  CC BY-SA 3.0 via Wikimedia Commons

https://creativecommons.org/licenses/by-sa/3.0


1.9 M annual users worldwide

A Scientific Community



Simulation Engine(s)

Input deck: formatted text

units metal 
dimension 3 
boundary p p p 
atom_style atomic 

nanoHUB Simulation Engines, Apps, and Tools



Example nanoHUB App: Nanomaterial Mechanics Explorer

nanoHUB App
Input 1

Input 2

Input 3

Open KIM

nanoHUB AppNanowire Material 
and Orientation

Simulation Engine(s)

https://nanohub.org/tools/nanomatmech

https://nanohub.org/tools/nanomatmech


Nanomaterial Mechanics Explorer: Melting



What repeating pattern do you see? 

Could you extend this image to make it larger? Would you know 
where to place the next atoms? How do you know?



What do you notice is different about the white atoms?



Nanomaterial Mechanics Explorer: Dislocation 
Dynamics



Visualization of Edge Dislocations
From a Textbook 



© H. Föll (MaWi 1 Skript)
https://www.tf.uni-kiel.de/matwis/amat/mw1_ge/index.html

Visualizations of Edge Dislocations
From an Online Textbook 

https://www.tf.uni-kiel.de/matwis/amat/mw1_ge/index.html


© Eric Carle
Animated by @IFCLondon

https://twitter.com/IFCLondon


Visualization of Edge Dislocation
from nanoHUB Simulation (+ Ovito)

Video available on YouTube

(Created from nanomatmech’s
dislocation dynamics simulation 
using advanced options.  
Download the dump files and 
visualize in Ovito.)

https://youtu.be/kFB6Q-TyS7o


Example nanoHUB Tools

Fe-C Phase Diagram Pb-Sn Phase Diagram

MATLAB R2021a is available 
in nanoHUB from a console or 
within Jupyter Notebooks.

Jupyter Notebooks, Jupyter Lab, and many custom Jupyter 
Apps are all available in nanoHUB

The academic version of Thermo-Calc 
is available to run in nanoHUB with 
no installation required.

X11
Tools



Data Science and Machine Learning for MSE
https://nanohub.org/groups/ml

https://nanohub.org/groups/ml


Data Science and Machine Learning Modules for MSE
https://nanohub.org/groups/mlmodules

https://nanohub.org/groups/mlmodules


Compute Power

nanoHUB Facilitates Many Connections

Web Apps & Tools Mobile & Embedded Apps

Crystal Viewer

Data

Coming soon!

Materials Science 
Community



Jupyter Kernels, Libraries, & Packages in 
nanoHUB include…



MSE Community
Please join!

Materials Group: https://nanohub.org/groups/materials

MSE Instructional Exchange Group (must prove that you are an 
MSE Faculty member): 
https://nanohub.org/groups/mseinstructionalexchange

MSE Education Workshop Link
https://nanohub.org/groups/materials/mse_ed_june9_22

https://nanohub.org/groups/materials
https://nanohub.org/groups/mseinstructionalexchange
https://nanohub.org/groups/materials/mse_ed_june9_22

