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The interaction between laser-produced high-energy-density (HED) plasma and a magnetic 

field is important in various contexts, including magnetized fusion schemes like MagLIF, 

laboratory astrophysics experiments such as magnetic reconnection and magnetized 

collisionless shocks, and prior space-plasma experiments such AMPTE. Direct laboratory 

measurements of magnetic field dynamics are required to understand physical processes in 

such systems and to benchmark magneto - hydrodynamic (MHD) simulations.  

 

In this study, we directly observe the formation of a diamagnetic cavity and MRT instability 

in a HED plasma with a β close to unity. Employing an innovative proton radiography 

technique [1,2], we measure the two-dimensional path-integrated magnetic field in laser-

produced plasma traveling parallel to an existing magnetic field. Flute-like structures, linked 

to the MRT instability, emerge at the cavity's surface, exhibiting a measured wavelength of 

1.2 mm and a growth time of 4 ns [3]. These observations align with the predictions of three-

dimensional MHD simulations conducted using the GORGON code. 
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