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2 Soft-Sphere

3 Hard-Sphere

4 Lennard-Jones
5 Square-Well

6 Yukawa

7 Sutherland



boe SRl a8 Gl b ety R0Se b 590 99 wled (258258 L Ll Zulls walgs 392

il o3 Dygo 4 ool dBaus jl Cdew Ol S Jily Jow

. r<o
u() _{0 r>o 0=
e lp ot Jmily Jon nl 53 el et a5 ebilen el 3)55 5" JsSUge Sl G oS

By b Jege 4 Cad (6 5005 ol b aualls gaxdlo &l 5l Ladd g oois aid )3 lai o JeSg0pm

18] w0 000 Alas cosas vt sl L Leily Jow ol 51 6,k ezl 5,18 395

A
u(r) ry

S
- o
- - ot "re
.H’ ‘\‘ o~ ey =1
% I %
W 1
F ]
e -
I !
AN -
~ -

RCTPPITL ST TR

IA] o ol s cian Joanily 65,1 &b (Y-)) S

Py S Jomdliy YY)
SIS il 5 S oo o o5 LS ety Jote a1y T e LS iy 4o 05l 25lol S
Joe asdls a5 cond 5l Lol o)l gy Js¥Uge0pm a8l sy o St IS ity wiiles oy
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‘Mulecular diameter
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"Well-depth
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Abstract

In this thesis, the structure factor, S(k) was studied using a theoretical methosd structure
mixture of liquid alkali metals. To calculaed the structure factor for these materials, we
used an analytical expression for the fourier transform of the direct correlation function,
c(k). In this model, the intermolecular intreractions were assumed via a pair hard core-
Yukawa potential, in which involved the effect of neighboring molecules in each
temperature and density. The knowing Ghatee-Bahadori equation of state was used to
calculate effective intermolecular parameters in wide range of temperature and density.
The behavior of structure factor for both Na and Rb inpure state, and also for Cs-Rb and
Na-Cs binary mixture were studied through the proposed model. The obtained results
were compared with the available experimental data and a good agreement was
obtained. The rules of mixing and combination of mixtures were applied to calculate the
structure factor of binary mixture of liquid alkali metals. The effect of binary mixture
composition on the structure factor behavior of the Cs-Rb and Na-Cs mixture was
studied and the obtained results were compared with experimental data. Finally, the
density and temperature dependences of the effective inatermolecular parameters
including the molecular diameter and potential well depth of the Cs-Rb were
investigated and an equations was obtained to show the variation of potential well depth

in different thermodynamic regions.

Keywords: Pair hard core-Yukawa potential, Binary mixture, Mixing rules, Rules of

combination, Ghatee-Bahadori equation, Direct correlation function
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