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Webcome te SCCS 2017

'Strongly Coupled Coulomb Systems’ (SCCS) is a major series of international conferences
for scientists drawn from a large variety of fields including plasma physics, astrophysics and
condensed matter physics. In all these fields the behavior of charged many-particle systems
and the role of their correlations play a central role, and many results from one area have been
found useful in other areas as well. The idea of a conference bringing together experts from
such diverse fields is due to Gabor Kalman who organized the first meeting in 1977. 40 years
back it was not foreseeable that this would become such a successful conference series.

In the mean time the SCCS conferences have become an important event held in 3 years
intervals in locations all over the world. The goal is to provide a regular international forum for
the presentation and discussion of research achievements and ideas relating to a variety of
plasma, liquid and condensed matter systems that are dominated by strong Coulomb interactions
between their constituents. Each meeting has seen an evolution of topics that have followed in
the steps of new discoveries and new methods. In recent years the field has seen the emergence
of new experimental tools and access to new strongly coupled conditions including e.g. dusty
plasma, ultracold neutral plasmas. Each time novel topics emerge. This time these are the topics
of dynamics of correlated quantum systems, including cold fermionic atoms and plasma-surface
interaction.

The program committee and the local organizers have managed to form an excellent and exciting
collection of talks and posters, and we have created best possible conditions for a stimulating
exchange of ideas. The conference has attracted a very diverse international group of researchers
— from leading experts with long research experience — to the next generation: young scientists
and students. To support participants financially, the organizers have obtained substantial funds
from the German Science Foundation (DFG) and Kiel University (KiNSIS). But we are equally
grateful to our keynote and invited speakers who have returned part of our travel support in order
to make participation of young researchers possible.

We wish all participants a successful SCCS conference and a memorable stay in Kiel.

Michael Bonits, Patrich Luduwig & Zhandss Meldabehon

Local organizing committee
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Direct determination of dynamic properties of
strongly coupled plasmas

I.M. Tkachenko™, Yu.V. Arkhipov?, A.B. Ashikbayeva?, A. Askaruly?, L. Conde?,
A.E. Davletov?, Z. Donk64, D.Yu. Dubovtsev?, P. Hartmann?, I. Korolov?,
S. Syzganbayeva?

L Universidad Politécnica de Valencia, Valencia, Spain

2 Al-Farabi Kazakh National University, Almaty, Kazakhstan
3 Universidad Politécnica de Madrid, Madrid, Spain
4Wigner Research Centre for Physics, Budapest, Hungary

A closed algorithm is suggested which allows the determination of dynamic
characteristics of various strongly coupled plasmas (one- and two-component
plasmas, electron gas, etc.) within the non-perturbative model-free moment approach
without any data input from simulations or direct experiments. The standard
Nevanlinna formula (see [1,2] and references therein) for the loss function (LF) which
incorporates its independently calculated power frequency moments or the sum rules
is complemented with an observation with respect to the LF low-frequency behavior
[2]. Thus, the constructed LF satisfies all involved sum rules automatically and permits
to determine the system’‘s dynamic structure factor (DSF), the dispersion, the decay,
and other characteristics of the collective modes using only the (partial) static structure
factors obtained numerically or theoretically. For one-component plasmas it also
provides a model for the dynamic local-field correction [3]. Simplified interpolation
formulas for the LF moments, which do not need the external static data, are also
suggested whose validity confirms the robustness of the present approach. A good
guantitative agreement with molecular dynamics simulation data is achieved in a wide
realm of variation of the system parameters, see, for example, the following figures
where our results computed on the basis of static characteristics obtained by the
molecular-dynamics (MD) method are compared to the MD dynamic data.
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Figure: Dispersion of plasma modes compared to MD data (figures): a) Coulomb OCP, b) Yukawa

OCP at =100 and k=2. Line 2 stands for the sound mode. a is the Wigner-Seitz radius.

[1] I. M. Tkachenko, Y. V. Arkhipov, and A. Askaruly, The Method of Moments and its

Applications in Plasma Physics (Lambert, Saarbrticken, 2012)
[2] Yu. V. Arkhipov et al., Phys. Rev. E 90, 053102 (2014), ibid, 91, 019903 (2015)
[3] Yu.V. Arkhipov et al., Phys. Rev. E 81, 026402 (2010)
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