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The extreme densities of matter relevant to most exoplanets are not reachable by static compression, i.e., in diamond anvil cell (DAC), 

or by single shock compression techniques. Multiple shocks generated by tailored laser pulses allow higher densities to be reached, 

but the thermodynamic state of the system is not easy to measure. Instead of using the multi-shock compression technique, we can 

send a laser-induced shock wave through a sample that is pre-compressed at high static pressures inside a DAC. The equation-of-state 

of the system can then be directly measured through the Rankine-Hugoniot equations from the shock and particle velocities, and 

temperature can be measured independently with pyrometry. Several experiments demonstrated the combination of these two 

techniques [1-5] at kJ laser facilities and documented material properties at unprecedented conditions.    

We introduce a new design of a shock diamond anvil cell (SDAC) for sub-kJ laser-driven dynamic compression experiments at X-ray 

sources. We designed a system of two thin diamond anvils, one of which is perforated. The perforation is envisioned to allow shock 

waves created by low/moderate energy lasers to propagate through the sample. Being developed to be usable by any user community 

at the High Energy Density (HED) instrument at European-XFEL, or other large-scale facilities around the world, the unique design of 

the SDAC will make it possible to reach higher density states of matter in dynamic compression experiments and probe previously 

unexplored regions of the pressure-temperature-density phase diagram, combined with x-ray techniques at XFEL sources. We will 

present technical details and first results of the pre-compression pressures achieved using SDAC along with hydrodynamic simulation 

results of dense Krypton, among other samples, laser-shocked at different initial densities.   
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