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Atomic Simulation Environment (ASE)

Python library for setting up, manipulating, running, visualizing and analyzing 

atomic-scale simulations

https://ase-lib.org/index.html 
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Atomic Simulation Environment (ASE)

Python library for setting up, manipulating, running, visualizing and analyzing 

atomic-scale simulations

Interfaces to many large simulation programs (via calculators)

➢ GPAW, Quantum ESPRESSO, VASP, CP2K, CRYSTAL, ORCA, LAMMPS, Gromacs, 

and more...

https://ase-lib.org/index.html 
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Atomic Simulation Environment (ASE)

Python library for setting up, manipulating, running, visualizing and analyzing 

atomic-scale simulations

Interfaces to many large simulation programs (via calculators)

➢ GPAW, Quantum ESPRESSO, VASP, CP2K, CRYSTAL, ORCA, LAMMPS, Gromacs, 

and more...

Core capabilities

➢ Structure building (molecules, crystals, surfaces, nanoparticles), file I/O 

➢ Geometry optimization 

➢ Molecular dynamics

➢ Vibrational analysis (normal modes) 

https://ase-lib.org/index.html 
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Atomic Simulation Environment (ASE)

Python library for setting up, manipulating, running, visualizing and analyzing 

atomic-scale simulations

Interfaces to many large simulation programs (via calculators)

➢ GPAW, Quantum ESPRESSO, VASP, CP2K, CRYSTAL, ORCA, LAMMPS, Gromacs, 

and more...

Core capabilities

➢ Structure building (molecules, crystals, surfaces, nanoparticles), file I/O 

➢ Geometry optimization 

➢ Molecular dynamics

➢ Vibrational analysis (normal modes) 

Freely available (https://gitlab.com/ase/ase)

https://ase-lib.org/index.html 
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Atomic Simulation Environment (ASE)

atoms = Atoms('OCO', 
              positions=[[-1.342,  0.,  0.],
                         [-0.28 ,  0.,  0.],
                         [ 1.372,  0.,  0.]])

Create 

Atoms object

traj = Trajectory('co2.traj', 'w')

for i in range(N):

    atoms.set_positions(...)      

    traj.write(atoms)  

traj.close()

Create 

trajectory of 

atoms

atoms.get_positions()

atoms.set_positions(...)

atoms.get_distances(i, j)

atoms.get_center_of_mass()

       ...
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NGLview

https://nglviewer.org/nglview/latest/#

https://projects.volkamerlab.org/teachopencadd/talktorials/T017_advanced_nglview_usage.html 

Jupyter tool to interactively view molecular structures and trajectories of atoms

https://nglviewer.org/nglview/latest/
https://projects.volkamerlab.org/teachopencadd/talktorials/T017_advanced_nglview_usage.html
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NGLview

https://nglviewer.org/nglview/latest/#

https://projects.volkamerlab.org/teachopencadd/talktorials/T017_advanced_nglview_usage.html 

Jupyter tool to interactively view molecular structures and trajectories of atoms

➢ Java library for visualizing 3D structures

➢ Works with Python libraries, (ASE, MDAnalysis, MDTraj, pytraj)

➢ Multiple 3D representations (ball-and-stick, licorice, spacefill, etc.)

➢ Animate trajectories of atoms

➢ Great for macromolecular structures

https://nglviewer.org/nglview/latest/
https://projects.volkamerlab.org/teachopencadd/talktorials/T017_advanced_nglview_usage.html
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NGLview

view = nv.show_ase(atoms, default_representation=False)

view.add_representation('ball+stick’, ...) 

view.center()

view

view = nv.show_asetraj(traj_fast, 

      default_representation=False)

view.add_representation('ball+stick’, ...) 

view.center()

view

Display interactive 3D view of the molecule

Display interactive 3D view of a trajcteory (movie of the trajectory)
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Assignment 7
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