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RALEF-2D package: Importance of the 2-nd order + ALE Importance of radiation transport
RALEF-2D was developed at GS| and University of
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Runs on PC, MPI and OPEN-MP for supercomputers. Example: Non-linear stage of a Rayleigh-Taylor instability in a laser-irradiated thin carbon foil
FEOS code (Frankfurt Equation of State) Simulation of radiative properties

FEOS is a new code package developed at the Goethe University
Frankfurt. It provides the one- or two-temperature equation of state of
any chemical element and arbitrary mixtures for hydro calculations and
material sciences. It is already used by various national groups as well
as groups in the US, UK, France and China

* Physics based on the Thomas-Fermi model and the ionic model by

Cowan ~._ =
* Generation of a realistic cold curve by only five (experimentally “Tit{g\?\:\ 5
known) input quantities N N

* Liquid-vapor phase coexistence can be included by means of a
Maxwell construction

« Package includes easily operated tools for EOS table generation and
visualization (isotherms, Hugoniot curves, ...)

 Library-based code design provides interfaces for any Fortran- or Cu-holder
C/C++-code
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T h I i : Example: heating of carbon foam by hohlraum x-rays for energy loss measurement of
WwoO-phase€ liquid-vapor region heavy ions in partially ionized plasma using the PHELIX laser and the Unilac at GSI

The two-phase liquid-vapor region is located at temperatures below

1eV and around solid density and can be accessed for all elements by , o ,
ion beam heating of matter at FAIR. Input: opacity data calculated by the Output: emission spectrum in

_ _ _ _ THERMOS code (KIAM, Moscow) an arbitrary specified direction
* In the metastable region between binodal and spinodal the EOS is

double-valued

» The behavior of matter in the two-phase region depends on the rate 1000 T Au: T = 100 eV, p = 10 mg/em’ l
of change of the state variables —
* First published clean recipe for hydrodynamic simulations %
« Can have a drastic impact on measurable variables 100l x
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) . __explosive boiling
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EQ-equilibrium EOS, MS-metastable EOS t (ns) Ap D lications:
Problem: which of the two should one Surface velocity differs by a factor 20 ! Development of experimental aproaches for WDM experiments at FAIR:
follow in hydrodynamic simulations? Strond iump in the surface velocity u '
Solution: follow metastable EOS and ot thegr#om%nt of explosive boilingycén  Isothermal expansion of thin foils is proposed for spectral opacity measurements
use the criterion for explosive boiling be detected in the experiment. . Qy_asrsta_tlc heating of stacked target f0|l§; can access the two phase region to study the
critical point and non-congruent evaporation
« Dynamically confined targets can be heated isochorically to perform WDM studies with
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Design of adequate diagnostics and layout of the target area in the APPA cave at FAIR
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