Supplemental Material: Saturation of the compression of two interacting magnetized
plasma toroids evidenced in the laboratory
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Figure S1 shows similar results as in Fig.2 of the main paper, but for another separation between the targets, being
here o = 400 pm. It confirms the robustness of the observed magnetic field compression.
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FIG. S1. (a) Experimental proton-radiography image (see Methods) probing the magnetic fields in the plasma plumes produced
when targets T1 and T2 are both in place. The image is a snapshot taken at at 2.52 ns, with @ = 400 pm). (b) Resulting
path-integrated magnetic field strength analyzed via the code PROBLEM [1]. The white-arrow streamlines represent the in-
plane magnetic field lines (B, and By), and the colormap shows the path-integrated (along the z-axis) strength of the zy-plane
magnetic field. (c) Lineout, along the z-axis, of the path-integrated magnetic field strength (measured in the black dashed box
shown in panel (b) and averaged along the y-axis). Also shown are the same lineouts obtained also for « = 400 pm but for a
shot taken at an earlier time (shot 68 at 1.52 ns), as well as the single target shots already shown in the main paper (in panels
(al-a2) of Fig.2, i.e. shots 14 and 15).



TABLE S1. The table not only details the parameters of the magnetic compressed sheet of the laboratory experiment (present
case), but it also details those retrieved from the satellite observations of an interaction between coronal mass ejecta [2] and of
colliding supernova remnants [3]. We can see that in all cases, the Reynolds number (the ratio of the convection over ohmic
dissipation) as well as the magnetic Reynolds number (the ratio of the convection over magnetic diffusion) and the Peclet
number (the ratio of magnetic convection over magnetic diffusion) are larger than one.

Experiment | Scolini, et al., (2020) | Williams, et al., (1997)
Inflow velocity V' (km/s) 50 250 25
Temperatures T' (eV) 17 100 800
Mass number A 64 1 1
Charge number Z 6 1 1
Sound velocity Cs (km/s) 17 180 510
Alfven velocity Va (km/s) 5.6 150 11
Local magnetic field Bg (7T) 450 3e-8 2.5e-9
Upstream magnetic field By, (7T) 60 le-8 1.8e-9
Electron density (cm™?) 1.3e21 2 7
Sound Mach number (Mj) 3 1.4 0.05
Alfven Mach number (Ma) 10 1.6 2.3
Characteristic spatial scale L (cm) 3e-2 1.5e12 4.6e19
Reynolds number (R.) 1.2e3 5.6e5 1.4e10
Magnetic Reynolds number (R,) 63 1.5el7 le25
Peclet number (P.) 3.5 1.3e4 3.3e8
Measured ‘magne.tlc 8 93 14
compression ratio
Expected .magnejclc 7 39 93
compression ratio
Thermal £ 0.1 0.18 le3
Dynamic 0.7 0.58 )
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