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Supplementary Note 1

As discussed in the section on normalization, the components of our networks are
designed and normalized to produce outputs of zero mean and unit variance given
inputs with the same. The radial Bessel basis we use (equation 8, 14) does not, as
defined, satisfy this property. We found it beneficial to numerically shift and scale
the basis functions to make them more closely satisfy this property. In particular we
define

µn =

∫ rmax

r=0

eRBF,ndr (1)

σ2
n =

∫ rmax

r=0

(eRBF,n − µn)2dr (2)

Bn(rij) = u(r)
eRBF,n − µn

σn
(3)

where eRBF,n is the nth radial Bessel basis function and u(r) the smooth polynomial
cutoff from [1]. These equations follow from assuming a simple uniform distribution
of r between 0 and rmax.

Supplementary Note 2

The residual update at layer L is computed as a weighted sum:

xij,L =
1√

1 + α2
xij,L−1 +

α√
1 + α2

xij,L. (4)

where α = 1
2

is a hyperparameter. The forms of the coefficients in equation 4 are
chosen to enforce normalization: assuming that at initialization xij,L−1 and xij,L are
negligibly correlated and each have approximately unit variance and zero mean, the
residual sum will then also have approximately unit variance and zero mean.

Supplementary Tables

Table 1 shows an ablation of the local cutoff rc for the naphthalene molecule in the
revised MD17 data-set.
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Supplementary Figure 1: The normalized two-body radial basis functions Bn(rij) for
Nbasis = 8. The three panels show different values for the parameter p of the smooth
cutoff envelope. The cutoff rmax is marked by the vertical line.
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Cutoff in Å Allegro

7
Energy 0.5
Forces 0.9

8
Energy 0.5
Forces 0.9

9
Energy 0.5
Forces 0.9

10
Energy 0.5
Forces 0.9

11
Energy 0.5
Forces 0.9

12
Energy 0.5
Forces 0.9

13
Energy 0.5
Forces 0.9

14
Energy 0.5
Forces 0.9

Supplementary Table 1: Results for the naphthalene molecules in the revised MD17
data set as a function of cutoff.
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