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Many existing models for dense plasma effects on the atomic structure often rely on ad-hoc ioniza-

tion potential depression formulas. However, these models do not capture the entire influence of the 
plasma screening effects at high densities [1-3]. We report on development of a complete and con-
sistent atomic database, with all atomic parameters required for collisional radiative modeling com-
puted from appropriate plasma screening potentials. A grid of models depending on plasma tempera-
ture and density will be calculated with the Flexible Atomic Code (FAC) [4], and new capability in 
the suite of Prism modeling codes [5] will be developed to utilize such a database. We will explore 
several different forms of plasma screening potentials, such as ion-sphere, Stewart-Pyatt, and those 
based on the average atom models. The resulting spectral models will not only address the modification 
of ionization balance due to the continuum lowering, but also shifts of spectral lines from the altered 
energy level structures, as well as the effects of screening potentials on other collisional and radiative 
process, such as radiative transition, electron impact excitation, photo-ionization, autoionization, and 
collision ionization. The new development required in FAC, and the resulting atomic data from this 
project will be made publicly available and hosted in the GitHub repository for FAC. 

Some presented material is based upon work supported by the U.S. Department of Energy, Office 
of Science, Fusion Energy Sciences (FES) under Award Numbers DE- SC0024331 
 

References 
[1] A. Saemann, et al. “Isochoric Heating of Solid Aluminum by Ultrashort Laser Pulses Focused on a 
Tamped Target.” Phys. Rev. Lett., 82(24):4843–4846, Jun 1999. 

[2] O. Ciricosta, et al. “Direct Measurements of the Ionization Potential Depression in a Dense Plasma.” 
Phys. Rev. Lett., 109(6):065002, Aug 2012.  

[3] S. B. Hansen, et al. “Changes in the electronic structure of highly compressed iron revealed by X-ray flu-
orescence lines and absorption edges.” High Energy Density Physics, 24:39–43, Sep 2017 

[4] M. F. Gu. The flexible atomic code. Canadian Journal of Physics, 86(5):675–689, January 2008. 

[5] J. J. MacFarlane, et al. “SPECT3D - A multi-dimensional collisional-radiative code for generating diag-
nostic signatures based on hydrodynamics and PIC simulation output.” High Energy Density Physics, 3(1-
2):181–190, May 2007. 

 
 

 

 

   * E-mail: golovkin@prism-cs.com  

mailto:golovkin@prism-cs.com

