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The ion-Weibel instability is a leading candidate mechanism for the formation of colli-
sionless shocks observed in many astrophysical systems. Experimental and computational
studies have shown that the ion-Weibel instability drives current filamentation in interpen-
etrating plasma flows [1,2] with the capability to mediate collisionless shock formation and
subsequent particle acceleration [3] in the lab. The present work focuses on the experimen-
tal study of nonlinear ion-Weibel evolution under various plasma conditions through uti-
lization of different ion species and experimental geometries. Laser driven foils of CH, Al,
or Cu were driven by high-intensity lasers (I>1015 W/cm2) to produce counter-streaming,
high-velocity (V>1500 km/s) plasma flows. This technique intrinsically produces vary-
ing plasma conditions at the mid-plane of the two-flow interaction where Weibel-driven
B-fields are generated and studied. Experiments discussed in this talk demonstrate ro-
bust formation of Weibel-driven B-fields in all cases. Radiation-hydrodynamic simulations
from FLASH were benchmarked with Thomson scattering measurements and used to per-
form a linear-saturation analysis at the mid-plane through the evolving plasma conditions.
These results are compared with a Fourier analysis of path-integrated B-field distributions
derived from 15-MeV proton images. The new analyses presented here indicate that the
low-density, high-velocity plasma conditions present during the first linear-growth time
(∼300-500ps) sets the spectral evolution of the Weibel filaments during the entire evo-
lution. Application of linear theory to plasma conditions further into the evolution are
inconsistent with the data that show dominant filament scale sizes of ∼300µm and B-field
amplitudes of order ∼2T.
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