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Using lasers to generate extreme compression states enables the study of material 
properties and equations of state at unprecedented pressures and temperatures. Combined 
with ultra-fast x-ray diagnostics these techniques allow us to probe in-situ the 
transformation happening when matter is subjected to extreme conditions, providing key 
insights into material behavior inside planetary mantles and cores. The Omega Laser at 
the Laboratory for Laser Energetics (Rochester, NY) is a high-power laser facility where 
such experiments are now possible. 
In this talk, I will present the results of x-ray diffraction experiments on laser-compressed 
magnesium oxide and iron oxide, important components of the mantle of the Earth and of 
terrestrial extrasolar planets. Our data show that both materials transform to the B2-CsCl 
structure above 600 GPa (MgO) and 250 GPa (FeO), respectively [1,2], which may 
impact the interior structure and rheology of large exoplanets. 
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