


Simulation Outline 

1) Create and relax the mixture (Water/IPA) and MoS2
separately 

2) Combine them together and relax 
3) Create bubbles and apply shock 
4) Analysis 
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Combine mixture and MoS2 

! Combine the two systems together 
! Remove overlapping liquid molecules 
! Relax and thermalize the combined system 
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Combine mixture and MoS2 

Remove overlapping 
molecules 

Conjugate Gradient
to relax MoS2 



Combine mixture and MoS2 

Monitor system 

NVT ensemble 
two thermostats 



Create bubble then apply shock 
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Create bubble then apply shock 

Remove the water/IPA molecules
crossing periodic boundary in the
shock direction 

Create bubble and apply shock 



Results: Exfoliation Movie 



 

 

Analysis 

! Local temperature, pressure, shear stress in MoS2 to find 
exfoliation mechanism 

! Surface area, volume, Convex hull’s volume/area to 
determine exfoliation yield 



 Bubble Collapse and Nanojet Formation 

Bubble collapse Nanojet formation by 
bubble collapse 



 Local Temperature and Stresses 

Stress (GPa) 
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Exfoliation Yield 

MoS2 surface area and 
volume after exfoliation 

Exfoliated MoS2 



 

Exfoliation : Hands-on 

Copy tar ball of the exfoliation hands-on to your staging directory and untar it.  

$ cp ~magics35/magics/exfoliation.tar.gz . 
$ tar xvfz exfoliation.tar.gz 

It will create exfoliation directory that contains three subdirectories (create, 
bubble_collapse, jet) and custom LAMMPS executable (lmp_mpi) 

$ ls -F exfoliation 
bubble_collapse/ create/ jet/ lmp_mpi* 

Go to exfoliation/jet/ and submit job 
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https://exfoliation.tar.gz
https://magics35/magics/exfoliation.tar.gz


 

 

Exfoliation : Hands-on 

After the job finishes, you will have several LAMMPS trajectory files. 

$ ls data/*.lammpstrj
$ data/shock.30000.lammpstrj data/shock.30100.lammpstrj 

Copy the LAMMPS trajectory files to your laptop and visualize the 
trajectories using OVITO. 

1. File 
2. Load File 
3. Select shock.30100.lammpstrj 



 

Exfoliation : Hands-on 

1. Click Add modification.. 
2. Go down the list and 

select Slice 
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