Failure to Reproduce the Results of "A new transferable interatomic potential for molecular dynamics simulations of borosilicate glasses" We reproduced the simulations described in Wang et al [J. Non-Cryst. Sol., 498 (2018) 294-304] and found we could not obtain the results reported. The root cause was identified to be incorrect atom masses in the original simulation files. As a consequence, the potential does not reproduce the experimental glass density -and presumably, other structural properties -and should be considered with great caution.

Wang et al. reported in Ref. [START_REF] Wang | A new transferable interatomic potential for molecular dynamics simulations of borosilicate glasses[END_REF] the development of a new empirical interatomic potential for borosilicate glasses. Based on a potential from Guillot and Sator, [START_REF] Guillot | A computer simulation study of natural silicate melts. Part I: Low pressure properties[END_REF] that classical force field is composed of two-body Buckingham potential energy terms and Coulombic interactions:

U ij (r ij ) = z i z j r ij + A ij exp - r ij ρ ij - C ij r 6 ij
where z i are the atomic partial charges, A ij and ρ ij characterize the the repulsive part of the Buckingham potential, and C ij its attractive part (dispersive interactions). The Wang potential used the parameters from Guillot and Sator, but since that did not contain any interaction parameters for B cations, the authors optimized the terms involving boron, i.e., the energy terms for B-O, B-B, and B-Si interactions. The parameters for these terms were determined by fitting on experimental data over the whole range of glass composition, from pure silicate to pure borate. The properties fitted include the coordination number of B cations (for the B-O parameters) and the evolution of density as a function of glass composition (for the B-B parameters). The authors then describe the structural properties of the glasses as obtained with their model.

I. VALIDITY OF THE INTERATOMIC POTENTIAL

While trying to reproduce the work published in Ref. [START_REF] Wang | A new transferable interatomic potential for molecular dynamics simulations of borosilicate glasses[END_REF], we could not reproduce the results in the authors' Figure 1, i.e., the evolution of density as a function of glass composition. We present the points from the original paper, and our reproduction, in Figure 1. While the overall trend is somewhat similar, there is a systematic difference and we found densities that were systematically higher than reported, with a difference of up to 0.07 g/cm 3 . The quantitative agreement with experimental data, reported by the authors, is not reproduced at all. * fx.coudert@chimieparistech.psl.eu; https://www.coudert.name/ While an example LAMMPS [START_REF] Thompson | LAMMPS -a flexible simulation tool for particle-based materials modeling at the atomic, meso, and continuum scales[END_REF] input file was provided in Supplementary information, the original configuration (LAMMPS data file) was not published. The author kindly shared starting configurations from the different systems, and we discovered that the original files had errors in the atomic masses of boron and silicon atoms. This impacted all simulations and results reported in Wang et al.

Moreover, its appears that the "new transferable interatomic potential" was itself optimized with the incorrect atomic masses. The potential parameters for the B-B terms were optimized to reproduce the experimental densities, but they took into account the wrong masses. Therefore, the potential should be reoptimized in the future before it is further used, especially the B-B parameters.

II. WORKS IMPACTED

The paper by Wang et ) FIG. 1. Glass density as a function of composition, represented as fraction of SiO2 (over the total amount of SiO2 and B2O3) Red diamonds: experimental data. [START_REF] Smedskjaer | Topological principles of borosilicate glass chemistry[END_REF] Black squares: results published in Ref. [START_REF] Wang | A new transferable interatomic potential for molecular dynamics simulations of borosilicate glasses[END_REF]. Blue circles: our reproduction of the work. Lines are guides for the eye.

citations, we think the following works are relying on the invalid potential for all or part of their molecular simulations: ) simulations and the densities reported could be higly impacted by the boron parameterization. Because one author is also a co-author of Ref. [START_REF] Wang | A new transferable interatomic potential for molecular dynamics simulations of borosilicate glasses[END_REF], it is unclear whether the correct atomic masses were used in the simulations.

• Lee, K.; Yang, Y.; Ding, L.; Ziebarth, B.; Davis, M. J.; Mauro, J. C. "Atomic-scale Mechanisms of Densification in Cold-compressed Borosilicate Glasses". J. Am. Ceramic Soc., 2021, 104, 2506-2520. The same remarks as the previous work apply.

DATA AVAILABILITY

The simulation files used to reproduce the work (both with correct and incorrect atomic masses) are freely available at https://github.com/fxcoudert/ citable-data
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