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Poster 201

Yu. V. Arkhipov, A. B. Ashikbayeva, A. Askaruly, A. E. Davetov, S. Syzganbaca
& L M. Thachenko, “Dens plasma dynamic structare facter simulation data vs. the method of
moments’

M. Bussmann, T. Kluge, L. Huang & T. B. Cowan, “The Helmholiz Boamline at XFEL
Probing scld density laser-plastaa.physics with XFELS on the formtcsocond scals”

Coffee Break ~ Lumpkin Ballroom North

Poster Session 2 -~ Lumpkin Ballroom North,

D. Wendland, A. Alustuey & V. Ballenegger, “Path Integral Monte Carlo calculations of
internal partition functions for compesite partcles in quantum plasmas™

F. R. Graziani, J. D. Bauer & M. S. Musillo, “Kinetic Theory Molocular Dynamics and Hot
Dense Matter”

G. A. Paviov, “Nonlinear response theory of non-ideal charged and neutral matter”
H. D. Whitley, D. M. Sanchez, 5. Hamel, A. A. Correa & L. X. Bonedict, “Molecular
Dynamics Simultions of Waem Dense Carben”

3.V, Stern & M. . Murillo, “Self-Diffaian in Weakly-to-Strongly Coupled Yukas Systems’
Kennoth I Goldon & Joshuah T. Hoath, “Hirarchy of Static Fluctuation-Dissipation
Thearems for the Classieal One-Component Plasma’

L.G. Stanton & M. S. Murillo, “A Gradient-Carrected, Anslytic Scrvening Potentialfor Dense,
Strongly-Coupled Plasmas”

M. Rosenberg & G. J. Kalman, “Waves in a Lennard-Jones Dusty Plasma Liquid”

P. Magyar, Z. Donks, G. J. Kalman & K. L. Golden, “Linear and quadratic stati response
functions of 3D Yl liquids”

Paul E. Grabowski, “Understanding the Difference botween Transpert. in Strongly Coupled
Quantum and Classical Plasmas™

. A. Orazhayev. T. S. Ramazanov, M. K. Dosbolayev & M. Silamiya, “Optical amission
iagnetics o plasma in & gaseons mixture of RF discharge”

5. K. Kodanova, T. S. Ramazanov & M. K. Issanova, “Generalized Coulomb logarithm and
eneray loss of heavy partile in dence plasma”

T. Ott, M. Bonitz & H. Liwen, “2D One-Component and Binary Ykavwa Systoms in o Magnetic
Field®
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Generalized Coulomb logarithm and energy loss of heavy particles in dense
plasma

Kodanova S K *, Ramazanov T.S., Issanova MK,
IETP, Al Faabi Kazakh National University
71 ALFarabi av., Almaty 050040, Kazakhstan

The precise knowledge of the energy loss of ions i ionized matter is importaat azrx both
Sundomental physics and applied tesearch for inertial confinement fusion (ICF). The
ivestigation of heavy high charged ions for inertil thermonuclear fusion requires qualitative
2nd quantitative descriptions of the interaction of heavy particles with matter in a wide region of
the densities and temperatures.  One of the mportant values which describes the energy Ioss of
the fons in plasma i the Coulomb logarithm. Many research areas, including ICF, dusty plasmas,
plasma processing of materils, etc., use the formula /= nA for the Coulomb logarithan
However. this formula does not correctly account collisional processes 2ad does ot take into
account the quantum effects in systems ™

In this work the Coulomb logarith s obtained by using effective potentials. These interaction
potentials take into consideration lond-range many partcle screening effects and short-range
quantum-mechanical effects*. Using the method of spline approximation on the calculated data
of the Coulomb logarithm. aa interpolation formula for the Coulomb logarithm of electron-
electron. electron-ion, ion-ion. interactions is obtained. It should be noted that the interpolation
Sormula correctly describes the theorefical results obiained by using effective poteatials i a wide
tange of the coupling parameter I and the density parameter, . So, the expression obizined for
the Coulomb Iogarithm interpolation formula could be used for caleulations of dynamic
properties of dense plasmas.

The Coulomb logarithass for protons (14.1 MeV), deuterons (12.5 MeV) and tritons (10.6 MeV)
interacting with electrons and fons in DT plasma ae calculated. It & shown, that the Coulomb
Iogarithm on the basis of poteatials which fake iato accouat difffaction effects is less than the
level of the Coulomb logaritm A = InA . We investigate the energy 1oss of heavy partcles in DT
plasma with a density higker than10% . Calculations of ions enerey losses in the plasma for
Gifferent values of the temperature and plasma density were carried out. Also, a comparison of
the calculated data of fon stopping porver with experimental and theoretical results of other
authors was done.
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