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The Gesellschaft fiir Schwerionenforschung (GSI) Darmstadt, is a unique
laboratory worldwide that has a heavy ion synchrotron (SIS18) that deliv-
ers intense beams of energetic heavy ions. Currently this facility delivers a
uranium beam that deposits about 0.7 kJ/g specific energy in solid matter.
This facility is being upgraded and numerical simulations show that the the
uranium beam generated at this upgraded facility will deposit about 50 kJ/g
energy in solid targets [1]. GSI is also in the process of constructing a new
bigger synchrotron ring, SIS100 that will deliver a much more intense uranium
beam which will lead to a specific energy deposition of 200 kJ/g [2]. Avail-
ability of such high specific energy deposition will open up the possibility to
study the equation-of-state (EOS) and transport properties of high-energy-
density (HED) matter and access those parts of the phase diagram that are
not accessible with other techniques.

An intense heavy ion beam can be used in two different schemes to achieve
the above goals. One scheme involves isochoric heating of matter by the beam
and subsequent isentropic expansion of the heated material [3]. In the sec-
ond scheme one achieves a low-entropy compression of a sample material, like
hydrogen that is imploded in a multi-layered cylindrical target [4,5]. In this
paper we present novel designs for current and future EOS experiments using
two-dimensional hydrodynamic simulations.
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