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Radial, angular narrow and angular wide symmetry functions are defined as (1-3) respectively that 

are originally from Ref.1-3.
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Table S1 Parameters of symmetry functions employed to describe the local atomic environments in 

the input layer of neural network.  is the cutoff radius and the meaning of the rest parameters refer 𝑅𝑐

to the definitions in articles.1-3 

Symmetry functions of type 𝐺
𝑟𝑎𝑑
𝑖

No.  (Bohr-2)𝜂  (Bohr)𝑅𝑠  (Bohr)𝑅𝑐

1 1.3 2.0 13.0
2 1.0 3.0 13.0
3 0.7 3.8 13.0
4 0.7 4.6 13.0
5 0.7 5.4 13.0
6 0.7 6.2 13.0
7 0.7 7.0 13.0
8 0.7 8.5 13.0
9 0.7 10.0 13.0

Symmetry functions of type 𝐺
𝑎𝑛𝑔.𝑛

𝑖

No.  (Bohr-2)𝜂 𝜆 𝜁 (Bohr)𝑅𝑐

1 0.2283 -1 1.0 13.0
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2 0.2283 1 1.0 13.0
3 0.2283 -1 4.0 13.0
4 0.2283 1 4.0 13.0
5 0.2283 -1 9.0 13.0
6 0.2283 1 9.0 13.0
7 0.2283 -1 1.0 13.0
8 0.2283 1 1.0 13.0
9 0.2283 -1 4.0 13.0

10 0.2283 1 4.0 13.0
11 0.2283 -1 9.0 13.0
12 0.2283 1 9.0 13.0
13 0.2283 -1 1.0 13.0
14 0.2283 1 1.0 13.0
15 0.2283 -1 4.0 13.0
16 0.2283 1 4.0 13.0
17 0.2283 -1 9.0 13.0
18 0.2283 1 9.0 13.0
19 0.2283 -1 1.0 13.0
20 0.2283 1 1.0 13.0
21 0.2283 -1 4.0 13.0
22 0.2283 1 4.0 13.0
23 0.2283 -1 9.0 13.0
24 0.2283 1 9.0 13.0

Symmetry functions of type 𝐺
𝑎𝑛𝑔.𝑤

𝑖

No.  (Bohr-2)𝜂 𝜆 𝜁 (Bohr)𝑅𝑐

1 0.7 -1 1.0 13.0
2 0.7 1 1.0 13.0
3 0.7 -1 6.0 13.0
4 0.7 1 6.0 13.0
5 0.7 -1 1.0 13.0
6 0.7 1 1.0 13.0
7 0.7 -1 6.0 13.0
8 0.7 1 6.0 13.0
9 0.7 -1 1.0 13.0

10 0.7 1 1.0 13.0
11 0.7 -1 6.0 13.0
12 0.7 1 6.0 13.0
13 0.7 -1 1.0 13.0
14 0.7 1 1.0 13.0
15 0.7 -1 6.0 13.0
16 0.7 1 6.0 13.0
17 0.7 -1 1.0 13.0
18 0.7 1 1.0 13.0
19 0.7 -1 6.0 13.0
20 0.7 1 6.0 13.0

1. J. Behler and M. Parrinello, Phys. Rev. Lett., 2007, 98, 146401.

2. J. Behler, J. Chem. Phys., 2011, 134, 074106.



3. A. Singraber, J. Behler and C. Dellago, J. Chem. Theory. Comput., 2019, 15, 1827-1840.


