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Figure S1. The probability and cumulative distributions of the cross-correlation coeffi-

cient between the observed current density profile Jy(t) and a model non-bifurcated profile,

Jmod(t) = ⟨Jy⟩ sech2 (t/τCS), where the brackets denote averaging over the CS central region,

t = 0 corresponds to the middle of the CS central region, and τCS is the temporal half-thickness

determined by ∆Bx/2τCS = ⟨dBx/dt⟩. The distributions for CSs categorized visually as bi-

furcated (green) and non-bifurcated (blue) show that the cross-correlation coefficient is below

(above) 0.5 for more than 95% (90%) of the bifurcated (non-bifurcated) CSs. This figure sub-

stantiates the adequacy of the visual classification of the CSs.
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Figure S2. The probability and cumulative distributions of proton and electron betas associ-

ated with the CSs in our dataset. This figure supports the statement that in our dataset both

electron and proton betas are similar and around one.
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Figure S3. Panels (a), (b) and (d) present scatter plots of plasma beta β versus parameters

∆B/⟨B⟩, ∆Bmax/⟨B⟩ and ∆B/⟨B⟩∆θ computed for each CS in our dataset. The latter parame-

ters quantify respectively the relative variation of the magnetic field magnitude between the CS

boundaries, the maximum relative variation of the magnetic field magnitude within CS, and the

ratio between average perpendicular and parallel current densities within CS. Panel (c) shows

the scatter plot of ∆B/⟨B⟩ versus shear angle ∆θ. The green curves in all panels were obtained

by binning the data and computing the mean value of a quantity of interest within each bin.

The error bars reflect the 15th and 85th percentiles within each bin. This figures supports the

statement that the relative variations of the magnetic field magnitude and the relative value of

the perpendicular current density are not only larger for larger betas, but also positively corre-

lated with plasma beta.
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Figure S4. The scatter plots of (a) the averaged current density J0 versus local Alfvén current

density JA = eNiVA, where Ni is local plasma density, and (b) the electron-ion drift velocity

J0/eNi versus local Alfvén speed VA. The green curves were obtained by binning the data and

computing the mean value within each bin. The error bars reflect the 15th and 85th percentiles

within each bin. The red lines correspond to the equality of two quantities. This figure supports

the statement that the averaged current density J0 is positively correlated with local Alfvén

current density and the corresponding electron-ion drift is positively correlated with local Alfvén

speed.
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Figure S5. The same as in Figure S4, but for the peak value Jpeak of the current density.

This figure supports the statment that the electron-oion drift corresponding to the peak current

density value is positively correlated with local Alfvén speed.
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