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Depends on a level, but something like this
(here B3LYP-D4/6-31G*)
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Reaction barrier with AIQM1

Y. Chen, Y. Ou, P. Zheng, Y. Huang, F. Ge, P. O. Dral. J. Chem. Phys. 2023, 158, 074103
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Y. Chen, Y.-F. Hou, O. Isayev, P. O. Dral. Universal and Updatable Artificial Intelligence-Enhanced Quantum 
Chemical Foundational Models. 2024, submitted. https://doi.org/10.26434/chemrxiv-2024-604wb.

UAIQM_gfn2xtb
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7Y. Chen, Y. Ou, P. Zheng, Y. Huang, F. Ge, P. O. Dral. J. Chem. Phys. 2023, 158, 074103
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ANI-1xnr???
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11Y.-F. Hou, Q. Zhang, P. O. Dral. https://doi.org/10.26434/chemrxiv-2024-hwsl4.

IRC

Currently, 
not available 
on the cloud 
(needs 
Gaussian)
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12Y.-F. Hou, L. Zhang, Q. Zhang, F. Ge, P. O. Dral. arXiv:2404.11811.
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13Y.-F. Hou, Q. Zhang, P. O. Dral. https://doi.org/10.26434/chemrxiv-2024-hwsl4.

Time-resolved mechanisms

~3000 training points with ANI potential
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16Y.-F. Hou, Q. Zhang, P. O. Dral. https://doi.org/10.26434/chemrxiv-2024-hwsl4.

Time-resolved mechanisms

~3000 training points with ANI potential
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Y.-F. Hou, Q. Zhang, P. O. Dral. 
https://doi.org/10.26434/chemrxiv
-2024-hwsl4.

Time-resolved 
mechanisms

~3000 training points with ANI potential
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Harmonic quantum Boltzmann distribution

• The quantum number !! of normal mode " is sampled from harmonic quantum Boltzmann distribution:

# !! = %"#!$ ⁄&! '"( 1 − %"$ ⁄&! '"(

• The coordinates (! and momenta )! are then generated by

(! = *! cos 2/0! ,
)! = −2!*! sin 2/0!

where 2! = 2/5!, *! = 26!/2!, 6! = !! + 1/2 ℎ5! and 0! is a uniform random number on 0, 1 .

• The reaction coordinate (corresponding to the normal mode with the imaginary frequency) is fixed while 
the mass-weighted momentum ) is calculated by ± −2<)= ln 1 − 0 , where 0 is also a uniform 
random number on 0, 1 .
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Y. Chen, Y.-F. Hou, O. Isayev, P. O. Dral. Universal and Updatable Artificial Intelligence-Enhanced Quantum 
Chemical Foundational Models. 2024, submitted. https://doi.org/10.26434/chemrxiv-2024-604wb.

UAIQM: Universal and Updatable AI-QM models
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... Long script
Will take you 10 hours to finish...


