2D study of current distribution evolution
in exploding wires with the FLASH code
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MOTIVATION

MHD simulations are utilized to analyse the corona of the exploding e Better interpretation of the proton radiographs.

wire’s plasma and compared with radiographs taken from x-pinch fa-
cilities in Cornell (XP) and Michigan (MAIZE).

* Dependence on current rise time: 7xp = 70 ns, Tasarzr = 140 ns.

* Influence of the skin effect, anomalous resistivity, and magnetic dif-

* Diagnostics of the plasma corona is experimentally challenging. fusion.
EXPERIMENTAL SETUP SIMULATION
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Fig. 1: Schematic of hybrid X pinch facility on MAIZE, with proton radiography [1].

* Grid: AMR with resolution up to 6.5 um

RESULTS
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Fig. 2: Radiograph shot 9626 (89ns). Fig. 3: Simulation at 89 ns: n, - electron density. Fig. 4: Simulation - current distribution. Fig. 5: Simulation - radii speed.
MAIZE (734725 — 140 1s, 93 kA)
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Fig. 6: Radiograph shot 3369 (74ns). Fig. 7: Simulation at 74 ns: n, - electron density. Fig. 8: Simulation - current distribution. Fig. 9: Simulation - radii speed.

CONCLUSION

* Radiographs: The simulation does not fully replicate the experimen-  lution and greater overall plasma expansion.
tal data. This study demonstrates that further investigation is re-

. , , , , * Current distribution: Follows the expansion of the plasma.
quired regarding the radiographs exposure time and the more precise

current estimation through the exploding wire. * Future work: More complex simulations and further analysis of the
current distribution and plasma dynamics remain a subject of ongo-
* Expansion velocity: The slower rise time leads to a more erratic evo- ing research.
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