Iron Response in Extreme Compression and Tension Regimes:

Complementary NIF and Janus Experiments
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Motivation and Objectives Background
Iron is the major component of the Earth’s core. —T—— == The Earth’s core is an iron-nickel alloy containing roughly 4% Ni. Core pressures and Spallation is dynamic material failure due to a tensile stress. When a
Determining its strength at extreme conditions is . P19/ mantle temperatures range from 136 - 364 GPa and 4,000 K respectively. compressive wave travels through a material and reaches the free
crucial to understanding core rheology, geophysical gcggg;gy;;'sgr(gs;s;;@igf surface, It gets reflected back as a tensile wave. If sample is thin
observations, and the origin of the geodynamo. b Existing data on iron strength and enough, this will cause spall at the back surface.
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Reproduced from R. Jeanloz, Annu. Rev. Earth Planet. Sci., 18 (1990). Meyers, M.A., 1994. Dynamic Behavior of Materials, J. Wiley.
NIF — National Ignition Facility JLF — Jupiter Laser Facility, Janus
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Experimental results for RT stabilization in 2D (NIF shot N190718-002) resulted in low growth factor, indicating Fe is stronger than » ~ relationship follows power law of the form o = g,¢™ where n is the
existing models. Growth factor prediction of ~4 corresponds to strength ~6 GPa while measured growth factor of ~2 corresponds to i ) — A } strain rate dependence. Nanocrystalline iron, with the smallest n
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