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Figure 1. Isosurfaces of the total energy density distributions (top row) and the angular momentum

density (bottom row) of the gauged B = 1 Skyrmion for g = 0.1 (left figures), g = 2 (middle figures) and

g = 10 (right figures) at V = 0.1 and m = 1.
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of the magnetic potential Aφ, for V = 0.1 and several values of the gauge coupling constant

g. Physically, the deformation of the Skyrmion is related with the occurrence of the circular

magnetic flux in the equatorial plane. Its position is associated with a minimum of the magnetic

potential Aφ. As the gauge coupling increases within its allowed range, the electrostatic potential

A0 in some central region decreases, approaching values close to zero for large enough g, see

Fig. 2, upper right plot.

At the same time, in the strong coupling regime, the magnetic potential develops a sharp

plateau in the equatorial plane, where gAφ + n ∼ 0 and A0 ∼ 0, see Fig. 2 (with n the winding

of the Skyrme field in the ansatz (2.1)). Clearly, within this domain, the electromagnetic fields

described by the Maxwell equations (2.5),(2.6) are massless. Moreover, the electric field is pushed

out of the core of the configurations, in this limit the electric charge density distribution is almost

spherically symmetric. The plateau further extends to some region as the gauge coupling grows

up to the maximal possible value. This pattern resembles the Meissner effect: at some critical

value of the gauge coupling gcr ≈ 3.3 the magnetic field is expelled from the core and the circular

magnetic flux becomes quantized in units of the topological winging n.

It is interesting to remark that this situation is similar to that found for the U(1) gauged

Hopfions in the Faddeev–Skyrme–Maxwell model [73] and for the gauged planar Skyrmions


