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To date there have been thousands of planets discovered outside our solar system [1]. 
Forsterite, the magnesium end-member of olivine, ((Mg,Fe)2SiO4) is abundant in the 
Earth’s mantle, and is likely a common planetary building block throughout the galaxy 
[2,3]. Despite extensive investigation under terrestrial pressure and temperature regimes, 
the behavior of the Mg2SiO4 system at higher pressures and temperatures (P> 100 GPa, 
T>4000 K) remains poorly understood. To better understand the behavior of planetary 
impact processes and the structure of massive planets we investigated the high pressure 
and high temperature properties of Mg2SiO4 using combined shock compression 
experiments on the Z-machine at Sandia National Laboratories, and ab-initio molecular 
dynamics simulations. We compare our results to other recent experiments on shocked 
forsterite.
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