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Results of numerical integration (using Mathematica) of the following dynamical
system were presented in Moffatt & Kimura (2019b, hereafter MK19b):
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with α = π/4. Unfortunately, the exponential factor exp[−s2/4δ2
] in (4) was

consistently misrepresented as exp[−s2δ2/4] in the Mathematica code, leading to
errors in the numerical results and in figures 4–8, although the conclusions concerning
the approach to a ‘near singularity’ of the system (1)–(4) remain unchanged.

Figure 4 of MK19b should be replaced by figure 1 below, and figure 5 by figure 2,
which exhibit the same qualitative behaviour in each case. The difference, however, is
that the spike of vorticity now occurs for significantly larger ε (1/45 in figure 1, and
1/200 in figure 2), and at smaller ‘critical time’ tc (0.7773 in figure 1, and 0.3574 in
figure 2). (When ε= 0, with the same initial conditions, the singularity occurs at time
tc≈ 0.2434; when ε = 1/4000, it occurs at the slightly greater time tc≈ 0.2522. As ε
increases, tc continues to increase.)

Figures 6–8 and the detailed figures of tables 1 and 2 of MK19b are similarly
incorrect. Indeed, when ε = 1/4000, the minimum value of δ2 (. 10−42) and the
maximum value of ω(τ)/ω(0) can no longer be accurately determined.

The slanted vortex-ring configuration considered by MK19b has been investigated
by direct numerical simulation (DNS) by Yao & Hussain (2020), and it has become
apparent through this work that the model of MK19b fails to represent the true
nature of the reconnection process. This model assumes that the vortex cores remain
compact during reconnection, and that the reconnected vortex strands have negligible
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FIGURE 1. (Replacing figure 4 of MK19b) Evolution governed by (1.1)–(1.4), with
ε = 1/45 and initial conditions s(0)= 0.1, δ(0)= 0.01, κ(0)= γ (0)= 1.
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FIGURE 2. (Replacing figure 5 of MK19b) Same as figure 1, but with ε = 1/200.

effect on the intensification of vorticity in the incident vortices. The DNS indicates
that these assumptions are untenable. Nevertheless the MK19b model captures key
elements of a possible approach to a singularity, and it is for this reason that the
dynamical system (1)–(4) merits critical investigation.
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