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Haptic Forces 

Atomic Coordinates 
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TeraChem Performance & 
Optimization 

Molecule Atoms STO-3G 6-31G* 
Imidazole 9 48 ms 287 ms 
Caffeine 24 225 ms 1285 ms 
Taxol 110 4297 ms 26.0 sec 



Verlet Integrator 
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Naïve Haptic Integrator 
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Naïve Haptic Integrator 
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Haptic MTS Integrator 
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Haptic MTS Integrator 
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Piecewise Interpolation 
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Pseudo-system 



Ex1: Acid Dimer  



Ex2: CH3F + OH- 



Ex3: Ammonia Wire 

VS 



Ex4: Keto-Enol Isomerization 



Conclusions 
• TeraChem running on GPUs enables 

interactive quantum chemistry for systems up 
to a few dozen atoms. 

 

• Natural, tactile computer interfaces allow us 
to rapidly develop intuitive insight from 
simulations. 



Acknowledgements 
Martinez Group 

Co-contributors: 
• Alex Jin 
• Alan Yee 


