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Introduction
The accurate computation of radiative opacitiéassc in several research fields such as astrashysi
or ICF target physics analysis. Radiation hydrodyna codes for simulation of ICF targets need the
use of detailed spectrally resolved opacity funstifor each temperature and density condition.el'hes
calculations require a large computation time mbt tor high Z plasmas but in the case of mixtures
as well. For this reason, simplified but accurataputation models are needed to be used in-lite wit
hydrodynamic codes. We use the ATMED code to comihé opacity of plasma mixtures under
LTE conditions in the average atom framework usit@creened Hydrogenic Model based on a new
set of screened constants including the relativégtiitting of the energy levels. To validate tode
we have carried out the computation of spectrafiglved and Rosseland and Planck mean opacities
for several plasma mixtures of elements which &iaterest for radiation driven imploding shells
(ablators) of ICF capsules. The results are suotigssompared with similar ones found in the
literature.
Description of the modé
The total spectral opacity of plasmé) is the combination of bound-bound, bound-freeg-fre
free and scattering processes. The details of tuehare presented in our previous work [6]. For
a mixture the bound-bound and bound-free crossosscire weighted by the fraction numhber

of theN components of the mixture, in order to obtainaierage cross section per ion [1].

bb/bf _ bb/ bf
O mix _Z fka-k (1)
k

where Z fi=1 . The bremsstrahlung absorption cross section éas tomputed with Kramer's
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formula using the average value of the averageation of each element in the plasma:
2)=) 1z @
k
The total spectral opacity of the mixture is gitagrihe expression:
n.
W)= ol V)bl ) @

wheren is the average ion number density in the plasma arid the mixture density. Each
component of the mixture has its own ion-sphereaisagy, which determines a volumé and a

partial densityo:
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beingm the mass fraction of theth componentA its molar mass ards, Avogadro’s number.
Since the volume of the mixtukéis equal to the sum of the volumes occupied byirttigidual

components of the mixtukg, we have:
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Furthermore, under the conditions of thermodynaagailibrium for systems in contact with
diffusion, the chemical potentigi& should be equal. This condition together with(&§jhas been

used to obtain the partial densii@s following the algorithm explained in ref. [2].

Resultsand Discusson

-
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Fig 2. Spectral opacity for Be(99.1%) Cu(0.9%) at T=50Fig 3. Spectral opacity for Be(99.1%) Cu(0.9%) at T=100
eV andp = 0.1 g/crm eV. andp =0.1 g/cm
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Fig 4. Spectral opacity for Be(99.1%) Cu(0.9%) T=100Fig 5. Spectral opacity for Be(99.1%) Cu(0.9%) T=100
eV andp =1 g/cmi eV andp =10 g/cn
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Fig 6. Spectral opacity for Be(99.1%) Cu(0.9%) T=250Fig 7. Spectral opacity for Be(99.1%) Cu(0.9%) T=250
eV andp =0.1 g/cri eV andp =10 g/cni

As we can see there are good agreements betwedBAHMd LEDCOP in all the cases.
In Table 1 we compare our Rosseland mean opaeitieshose calculated by SPECTR code [3] for
the same mixture and for temperatures from 40 e36@eV and densities in the range fror i

10" g/en?. According as the temperature increases thetgpatiles obtained from ATMED are
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closer to the SPECTR ones, since the atoms areioniwed and the screened hydrogenic model has

a better behaviour.

Table 1. Comparison ofg (cnf/g) calculated by our code with SPECTR [3]

(e 40eV 100eV 250eV 360eV

P SPECTR | ATMED | SPECTR | ATMED | SPECTR | ATMED | SPECTR | ATMED
10° 516.900 776.800 8.177 8.760 0.693 0.747 0.270 80.3
102 2916.000 | 2905.00Q 66.700 61.240 4.286 3.653 1.066 1.044
10" 11430.000] 8792.000 257.60( 272.900 22.130 22.200 5169 9.673
1@ 26810.000] 17640.000  929.60( 892.200 116.600 90.$6046.950 44.430

In order to check the values of the partial desssitieeded to obtain the mixture opacity, we have
made a comparison with data from reference [5]leT2lshows atomic radii,oRn atomic units,
number of bound electrons and chemical potentiagpoated for an Au-Gd mixture with the mass
ratios of Au (70%) and Gd (30%) at a dengity 100 g/cil As it can be seen the atomic radii are
slightly different in all cases to those obtainenht ref. [4], and the biggest differences occugn
radiiat T=100 eV and T =400 eV.
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