
H o w  H P C  M a k e s  a  D i f f e r e n c e  i n  m y  
R e s e a r c h

C A S P E R  S T E I N M A N N



S I D E
2

Casper Steinmann

Associate Professor  in  Computational
Chemistry

Applied Supramolecular Chemistry

Fundamental Research
Understanding the physics in chemistry with 
computational approaches

Method and Model Development
Accuracy, Speed, Insight, Idea Generation

2



A  S i m p l e  C h e m i c a l  E x p e r i m e n t



S I D E
4



S I D E
5

Molecular Fingerprints from Spectroscopy
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How do you replicate experiments with 
computers?

!𝐻Ψ = 𝐸Ψ
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Simulation time:
5 minutes per snapshot
3 days on laptop
~ 5 minutes on HPC
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Simulation time:
∞ minutes per snapshot
∞ days on laptop
∞ on HPC
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Simulation time:
120 minutes per snapshot
72 days on laptop
~1 day on HPC
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Simulation time:
120 minutes per snapshot
72 days on laptop
~1 day on HPC
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HPC and HPC with DeiC

No High-Performance Computing – No Research.

We need HPC due to the way that quantum mechanics scale.
Reproduction of experiments requires lots of computation. Prediction of experiments?

DeiC application procedure is manageable.

Shoutout to Niels Krogh Søndergaard for making lab video.
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