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When expressing the steady current density J. (convection-current) it is easy to check
that, up to O (Rgreore/ Rerr)?, its evaluation (J. = V x H, see e.g. Jackson, 1963) gives an
axial component that is

Jox(modified) = A(t)/to{ H B,[1 = 2p/ Rus (cos(¢) — I sin(@)])] + Ajr}
with
Ajex = p/Repr (cos(p) — | sin(@)])J1 (A, p, ) /AL, p, @)

correcting/completing the J. expression presented before Equation 8 in the paper. The mean-
ing for each symbol used follows:

H (= +1 or — 1) is the handedness of the flux rope (FR).

H (= B/ o) is the magnetic field intensity, and B the magnetic field density.

Lo is the magnetic permeability of the vacuum. (We assume no magnetization.)

Rrreore 18 the cross section radius of the FR modeled.

R pr is the distance from the center of the Sun to the axis of the flux rope modeled.

A(t) = jo/Rrreores Where jj is the first node of the grade O cylindrical Bessel function
‘TJo(A(t, p,))’ of the first kind.
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B, = By(to/1)* Ty (A(t, p, @)) is the axial field of the flux-rope, where By is the magnetic
field strength parameter in the MHD flux-rope solution at the initial time #; in its evolution.
Finally, the argument of the Bessel function Jy) is

A(t, p.@) = A@W)p[1 + p/Rerr (cos(p) — [sin(p)])].
which is given in Equation 7 of the paper. (p, ¢ are polar radial and angle coordinates.)

The other two corrected components are

Jop = —A(1)/poH By p/ Repr[sin(g) 4 0, | sin(e)| ]
Jep = A@0)/1oH By[1 — 2p/ Repr (cos(¢) — | sin()]) ]

where By = H By(ty/ H2Jy (A(t, p, @)) is the polar component of the magnetic field density
B.

The relevance of the previously missing term Aj., is that it dominates the axial cur-
rent contribution within the FR plasma located in the region defined by 0.93 Rpreore < 0 <
1.07 RFRcore -

It is straightforward to check that div(J.) = 0 is well satisfied up to n = 1 in a per-
turbation expansion in &” of our 3D MHD analytical solution of a FR evolution, where
& = Rpreore/ Rerr 18 @ small quantity.
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