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An expression is obtained for the visco-elastic relaxation time in one-component plasmas (OCP)
from the comparison of the moments-generated dynamic structure factor and that in the local-field corrected
random-phase approximation (RPA).

In a classical OCP all physical characteristics are parameterized by the unique dimensionless
parameter I" related to the inverse temperature , number density of ions n and the Wigner-Seitz
radius r by a simple relation [1]
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It also follows from the fluctuation-dissipation theorem (FDT) that the static structure factor
S(K) is directly related to the static local-field correction G(k) [1] :
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where q=ka and ¢(k) = 4ze’/K>.

By definition, within the moment approach [2], the visco-elastic relaxation time ¢ [3] is
determined, in terms of the Nevanlinna parameter function as i/Q (q,0).

As it was shown in [4], the zero-frequency value of the Nevanlinna function is related, via

the FDT,
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On the other hand, the method of moments gives, for the OCP dynamic structure factor the
following expression:
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the frequency moments of the structure factor are directly related to the moments of the loss

function:
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and in a OCP we have:
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Hence, the relaxation time is determined by the static value of the dynamic structure factor

in (1):
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The static characteristics: S(q), and the zero-frequency value of the dynamic factor,
can be calculated, for example, in the hyper-netted approximation [5].
Alternatively, the dynamic local-field correction G(x, @) measures the deviation of the
dielectric function from the RPA:
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where IT(x, @) is the RPA polarization function. For a classical OCP
I(k,w) = An[1+uZ (u)],
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The relaxation time can be determined by comparing the moment and the local-field
corrected RPA expressions for the static value of the loss function or the dynamic structure factor.
Observe that expression (2) follows also from the definition of the zero moment

C,(k) =1-&7*(k,=0) in terms of the static local-field correction. Notice that in a classical system
I1(x,0=0)=pn and
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The g - dependence of the relaxation time will significantly influence the dispersion relation
and determine the decay of the plasmon mode in the OCP.
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BPEMS PEJIAKCAIIMN JIJISI OJHOKOMIIOHEHTHOM IIJIA3MBbI: METO/]
MOMEHTOB

FO.B. Apxumnos, A.AckapyJibl., B.}O. boruenkosa. U.M. Tkauenko

B pamkax BS3KO-ympyroro mnpuOIMKEeHHs HaWIeHO BBIpOKEHHE Ul BPEMEHHU peJlakcalluy,
KOTOpO€ TIOIYYeHO W3 CPAaBHEHMS AMHAMUYECKUX CTPYKTYPHBIX (PAKTOPOB, PACCUMTAHHBIX KaK
METOJOM MOMEHTOB, TaK WM JJIsl MPUOJIMKEHUS CiTydyailHbIX (a3 ¢ y4eTOM MOMNPaBOK Ha JOKaJIbHbIE
TOJISL.

BIP KOMIIOHEHTTI IIVIA3MA YIIIH PEJTAKCALIUS YAKBITHI:
MOMEHTTEP 9ICI
10.B. Apxumnos, A.Ackapy.Jbl., B.}O. bbiuenkoBa. .M. TkaueHko
TyTKBIpABl  cepmiMIi JKybIKTay IIEHOEpIHAEe penakcalys YakbIThl YIIH JHHAMHKAIBIK
KYPBUIBIMIIBIK  (DaKTOpIapAbl CalbICTBIPY apKbUIbl ajblHFaH TeHaey Taobuiabl. byn ¢akropnap

MOMEHTTEp OJICIMEH Je, XKOHEe e Ke3IeHCOK (hasaymap/bl >KEpriTiKTi epicTepli KapacThIPhUIFaH
Karainapsa ecenrenai.
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