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NewtonNet’s performance on the rMD17 data set

Table 1: The performance of the NewtonNet model in terms of mean absolute error (MAE) for the
prediction of energies (kcal/mol) and forces (kcal/mol/Å) of molecules in the revised MD17 data
sets. We report results by averaging over the first three random splits of the data included in the
data set to define standard deviations.

NewtonNet

Aspirin energy 0.114± 0.008
forces 0.359±0.006

Ethanol energy 0.0050±0.008
forces 0.273±0.030

Malonaldehyde energy 0.054±0.007
forces 0.328±0.023

Naphthalene energy 0.015±0.0005
forces 0.077±0.003

Salicylic Acid energy 0.055±0.015
forces 0.200±0.003

Toluene energy 0.016±0.001
forces 0.083±0.004

Uracil energy 0.039±0.019
forces 0.140±0.004

Azobenzene energy 0.034±0.0002
forces 0.132±0.003

Paracetamol energy 0.074±0.010
forces 0.265±0.005
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Correlation plots for NewtonNet on the methane combustion data set

Figure 1: Prediction v.s. actual values correlation plots on energies and forces on the methane
combustion dataset1 using NewtonNet trained with full training data. Mean absolute errors (MAE)
for energies normalized by atom count, molecular energies and forces, and the correlation R values
for molecular energies and atomic forces are listed. Correlation density plots are provided for
molecular energies on the in-distribution test dataset (a), atomic forces on the in-distribution test
dataset (b), molecular energies on the out-of-distribution test dataset (c) and atomic forces on the
out-of-distribution test dataset (d). Outlier data points are shown as individual dots.
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Figure 2: A 0.5 ps MD trajectory using NewtonNet for hydrogen combustion trained with 5000
data per sub-reaction. The MD trajectory is ran under NVE ensemble with 0.1 fs step size at
300K. (a) the starting and ending geometry of the trajectory (b) potential energy predicted by
model(cyan), total energy(blue) and H3-O4 distance(red) as time propagates.
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