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Supplementary material for this article is available online

Abstract

In the published version of the paper we made a sign error in the calculation of the direction of the
magnetic field in the rest frame of the particles, which affects the definition of the spin-up
direction in the collision operators. Correcting this does not affect the main claims of the paper: (i)
the reduction of the cascade growth rate, (ii) the polarization of high-energy particles being
opposite to Sokolov—Ternov theory, and (iii) an excess or a shortage of particle production in the
early stages of cascade development in photon seeded cascades depending on the photon
polarization.

As stated in reference [1], for a particle circulating in a rotating electric field with momentum
P = (px Py, 0), € is a global non-precessing axis. Thus, spins are quantized along the z-axis. The magnetic
field in the rest frame of the particles used for the quantum rates [2] is

B’/

pxE

B= S
b x E

Bl

= sign(sin @) &,

where ¢ is the angle between E and p. In the calculations performed in paper, the factor sign(sin () was
overlooked. All changes in this corrigendum are due to the omission of this sign in the collision operators in
the published version of the manuscript. We have repeated all calculations with the corrected collision
operators.

Corrected version of figures 1, 2 and 5 of reference [1] are exhibited in figures 1-3, respectively. The
curves in figure 3 remain nearly unchanged, with the only difference being that one has to exchange 1 and |
for the positrons. Figures 4(a) and (b) are basically unchanged as well, the rate difference is slightly larger
for large ag. Panel (c) is incorrect. With the new collision operator the rate difference is approximately
constant at 5%. The movie of the cascade evolution in the supplementary material
(https://stacks.iop.org/NJP/24/029501/mmedia) has been replaced as well.

Let us briefly discuss the deviations seen in figures 1 and 2. The most obvious difference in figure 1 is
that now the spin down distributions have the largest peak values for both the electrons and positrons. As
discussed in the manuscript, the produced leptons accumulate inside the separatrix due to radiative energy

loss. For positrons, the separatrix lies in the region where sign(sin ¢) < 0, i.e. for those positrons B = —&.
This has consequences. According to Sokolov & Ternov positrons tend to polarize parallel to the rest frame
magnetic field. Those positrons inside the separatrix now appear as spin-down positrons because they are

© 2022 The Author(s). Published by IOP Publishing Ltd on behalf of the Institute of Physics and Deutsche Physikalische Gesellschaft
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Figure 1. Correction of figure 1 of reference [1], calculated with the corrected collision operator. Because B = —&, for
—7 < ¢ < 0 positrons are more likely to be found in a spin down state.
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Figure 2. Replacement for figure 2 of the published manuscript, calculated with the corrected collision operator.

polarized anti-parallel to the z-axis. As another consequence of this the up-distributions outside the
separatrices in panels (a) and (b) appear relatively stronger because they are now compared to a smaller
peak inside the separatrix [compare the colorbars of panels (b) and (d)].

In figure 2 we find both qualitative and quantitative changes for the polarization degree (pink curves).
Qualitatively, as discussed above, positrons tend to polarize in a spin down state. Quantitatively, the overall
degree of lepton polarization is reduced compared to what was reported in the submitted manuscript. We
still find an opposite polarization of high-energy particles compared to the bulk. However, we now find the
largest difference in the region around p 2> 2ay. For even higher energies the polarization degree decreases
for electrons, and even reverses sign again in case of the positrons. Note that the differences between the
behaviours of electrons and positrons seen here is a relic of the cascade being seeded by electrons. Moreover,
we now find that there is an excess of parallel photons over perpendicular photons throughout the whole
spectrum.

Although the results of the corrected calculations show some differences in the details, the main
conclusions of the paper are unchanged.
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Figure 3. Correction of the right panel of figure 5 of the published manuscript, calculated with the corrected collision operator.
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