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Modern accelerators of the charged particles – such as LHC, Cern (Large Hadron Collider), FAIR, Darmstadt (Facility for Anti-proton and Ion Research), are very complex and expensive facilities which allow to achieve record parameters for High Energy Density physics and to solve the the set of fundamental problems: synthesis of the new elements and their isotopes, search of "stability island" for heavy elements, generation a quark-gluon or non-ideal plasma, realization of operated thermonuclear fusion, etc. Problems of safe functioning of these facilities and long-term usage of ion sources and targets are extremely important as, for example, at failure of LHC-bunch focusing system the beam is capable to melt about 500 kg of copper. The problems of prognostication of emergency consequences and life-time of functioning for accelerator elements could be solved using numerical modeling.

Absorption of intense heavy ion beams by the condensed targets leads to phase transitions (melting-evaporation-plasma formation) and to gasdynamic response of media with the big gradients of density, pressure and temperature (a hot-dense liquid and nonideal plasma at temperature up to 3×105K and pressures up to 100GPa at the beam focal spot). Detailed mathematical description of elastic-plastic properties of materials, processes of fracture and thermal conductivity is needed for adequate modelling results.

For numerical modeling of the heavy ion beam energy deposition in condensed targets the 3D computer code based on finite-size particle-in-cell method [1] is used. Modern tabular semiempirical wide-range equation of state models, elastic-plastic and fracture, thermal heat conduction and ion beams energy deposition models are implemented in the code.

In this work we present the results of numerical modeling for the process of uranium ion beam interaction with assembly SuperFRS that consists of a graphite ring and a thin metal foil-stripper (copper, niobium or aluminum). This foil is used for additional ionization of isotope atoms that are generated during beam-graphite interaction. Search of conditions that the foil-stripper would remain in an elastic state throughout long time period was a research objective.

Also the numerical modeling of dense plasma generation process on LHC accelerator that uses counter bunches of protons with the energy of up to 7 TeV is executed. Calculations have shown that the deviation of a bunch axis from a regular one could lead to the failure of several superconducting magnets.
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