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Equation (2) contains an error in the time index of the neighbor set and should be corrected to adjust the heading of the focal
particle using the set of connected particles in the next time step, instead of the current time step as reported in the paper. The
correct formula is
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Taking into account the corrected update rule, the physical interpretation of our claims as published is unchanged, and our results
are indistinguishable from those obtained using a forward update method [1].

Simulations with the backward update model stated in the paper yield an average degree and average path length that scale
as power laws with respect to the cluster mass (Fig. 1), consistent with results reported by Baglietto et al. [2], who also use a
backward update. The difference identified between our paper’s results and the work of Baglietto et al. should thus be viewed
from the perspective of the difference in the selected update rules. All programs needed to reproduce the results discussed here
and in the paper are publicly available [3].
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FIG. 1. Network topology metrics using Eq. (2) as it was reported in the paper. (a) We plot the average degree, (k), as a function of the
cluster mass, m. Under the backward update rule, the average degree scales with a power law of the cluster mass, (k) o< m*, where y =~ 0.5
for speed s = 0.1. (b) The average path length similarly scales with a power law, (£) oc m”, where y ~ 0.25 for speed s = 0.1. Results are
computed from averages across 6030 snapshots, with shading showing the standard deviation.

[1] H. Chaté, F. Ginelli, G. Grégoire, F. Peruani, and F. Raynaud, Modeling collective motion: Variations on the Vicsek model, Eur. Phys. J. B
64, 451 (2008).

[2] G. Baglietto, E. V. Albano, and J. Candia, Complex network structure of flocks in the standard Vicsek model, J. Stat. Phys. 153, 270 (2013).

[3] A. Rahman, Code repository for “Topology and geometry of clusters in the Vicsek model across scales’, GitHub, 2026, https://github.com/
sqrrahman/Vicsek_interaction_network_critical_noise_geometry_and_topology.

Published by the American Physical Society under the terms of the Creative Commons Attribution 4.0 International license. Further distribution
of this work must maintain attribution to the author(s) and the published article’s title, journal citation, and DOI.

2643-1564/2026/8(4)/049002(1) 049002-1 Published by the American Physical Society


https://orcid.org/0009-0006-2493-0239
https://orcid.org/0009-0003-1630-2062
https://orcid.org/0000-0003-2963-4915
https://orcid.org/0000-0002-1480-3539
https://orcid.org/0000-0002-0053-4710
https://crossmark.crossref.org/dialog/?doi=10.1103/b9yr-8wmv&domain=pdf&date_stamp=2026-10-27
https://doi.org/10.1103/b9yr-8wmv
https://doi.org/10.1140/epjb/e2008-00275-9
https://doi.org/10.1007/s10955-013-0827-4
https://github.com/sqrrahman/Vicsek_interaction_network_critical_noise_geometry_and_topology
https://creativecommons.org/licenses/by/4.0/

