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While completing this tutorial you will:
● Become familiar with the nuSIMM graphical user 

interface (GUI)

● Run a 21-step equilibration* simulation remotely on 
Purdue’s high performance computing clusters

● Visualize a system of organic molecules of intrinsic 
microporosity (OMIM-1)

*Larsen, G.S.; Lin, P.; Hart, K.E.; Colina, C.M. "Molecular Simulations of PIM-1-like Polymers of Intrinsic Microporosity." Macromolecules, 2011, 44 (17), 6944-6951.78



Launching the nuSIMM tool

● Navigate to https://nanohub.org/tools/nusimm in your 
web browser

● Sign into nanoHUB or create a new account if prompted

● Locate and click                                         button

https://nanohub.org/tools/nusimm


**If the tool doesn’t launch successfully:

● Make sure you are using a browser with java enabled

or

● Try the HTML5 viewer by clicking the      button and 
selecting the HTML5 viewer (note: some external web 
links may not work with HTML5 viewer)

● If all you see is a black window, refreshing the browser 
may be all that’s needed



Welcome to nuSIMM

● If the tool launched successfully 
you will see a message describing 
the nuSIMM tool features and 
functionalities

● This tutorial will only cover the 
second of three types of 
simulations available in the tool: 
equilibration

● Proceed to 



Running a 21-step equilibration 
simulation of OMIM-1



OMIM-1
OMIM-1 is an organic molecule of 
intrinsic microporosity.* Because 
of its bulky size, neighboring 
molecules cannot pack near each 
other well leaving micropores in 
its structure.

This open space in the molecular structure can be 
exploited for applications which require capturing or 
separating small molecules such as gasses.

● Abbott, L.J. et al. J. Phys. Chem. B 2013, 117, 355−364; Abbott, L.J.; et al.,  J. Mater. Chem. A2013,1, 11950;  Del Regno, A.et al.,  Microporous Mesoporous Mater. 2013,179, 265.



System Setup

● A pre-built OMIM-1 
molecule is available 
from the dropdown 
menu

● This molecule is modeled with parameters from the 
Transferable Potential for Phase Equilibria (TraPPE) and 
the Generalized Amber Force Field (GAFF) 

● Instead of the default system, choose to pack 50 OMIM-1 
molecules and proceed to



● In the Polymerization tab, make sure the Workflow 
options match the following:

Simulation Parameters - Polymerization

OMIM-1 molecules are discrete 
small molecules and will not be 
polymerized.



Simulation Parameters - Equilibration

● In the Equilibration tab, make sure the Parameters 
options match the following:

This simulation will 
take a while longer, 
and here we will 
utilize parallel 
computing while 
running LAMMPS on 
Purdue’s HPC 
cluster.



Simulation Parameters - Characterization

● In the Characterization tab, turn all simulations off (we’
ll perform characterization in the next tutorial):



Simulate
● Now you’re ready to 

● The GUI will update with the progression of each step 
during the simulation:

It takes a few 
minutes to pack the 
molecules, then 
equilibration starts.



Results
● When the simulation completes successfully the GUI will 

display a results page describing what results are 
available:

● Results for all possible simulations are present in the 
menu, even if those simulations were not performed

Note: Visualization of these large 
systems may take a few minutes to 
load!



Results
Initial system Equilibrated system

It is visually evident that the system has compressed to a higher density. A few 
structural properties will be characterized in the next tutorial.

47 Å71 Å



Save your results
● To use this system in the next tutorial (characterization) 

you’ll need to download the Equilibrated system 
(LAMMPS Data File) from the results page

● Select Equilibrated system (LAMMPS Data File) from 
the dropdown menu and press the download (     ) 
button

● Keep note of where this file downloads to your 
computer since you will need to upload it to begin a 
characterization in the next tutorial #3



More OMIM-1...
● Now go back and try to rerun your own OMIM-1 

equilibration simulation with a different number of 
initial molecules

● What happens when you decrease the number of 
molecules? (hint: think about the non-bonded cutoff 
distance and box size during compression)

● Does increasing the number of molecules affect your 
results?



This completes tutorial #2.

Move on to tutorial #3 to learn about the 
characterization simulations available in 

nuSIMM.


