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Calculation of the direct correlation function for the rubidium in liquid state via the
linear isotherm regularity (LIR).
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Prediction of the structure factor, S(k), for liquid rubidium using the linear isotherm
regularity (LIR) equation of state.
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Molecular simulation
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Scattering
* Pair correlation function
® Radial distribution function

" Pairwise additive approximation
¥ Ornetein-Zernike

* Total correlation function

* Direct correlation function



Vs 53 555030l S(K) gl EtslosT slacgsgama Lol [¥1] ol 423 5 alowil 1ol slasls
ol oS Sige Ol 6 cmiin sl Sl S syl b el oud sl il
4 (St 255 (gl Sl 02 5 (JsUse Saliys 5 (giluand Slslre Sl oslaiul b oo
IVY] ol ploil L 8z S¥las 055 (gl 135 )0 omiins  Siamsod a0
1y S(k) S8, g oo S5 5 iyl salaly SS9 ) @b (Judod gdlolae iils b
Syt ey 9 sy 28 DB L (59, 1) 993 azgi sl oLl (nl o Lo gl (S
O ) Sypoh 4365 Cdx S pdyaer (B8 L e 600,50 55 SVl (nl 5o S o

YW ool

15y (-1
$(1,23....,N) = Ezz 5
L

Sy 55l 5 i aiSem B () sl 03 N s 005y 535 @123 ., N) oS
oy (28,5 5k o a5 sl 51D OF] col i laiiSmny Sijled jheo 5 ol
53 egycrl 51asS ool |y pesw o Ss 855 4 bogr e Slawlre (sob; Hlade 4 (sloyd an
o 5e i Joily S satl) Syge ) 5V g loyd A sla S wa il asl oL o
ool slo Jow 5l eolawl Ll oals bl canl goin Ko (65,5 0 laore OISl g0, 5 0
SiAl el sl Xl Jolds o p2b) goduzmn Plaw b 05l crge iz Sy
sdae l 5l ol Jie Glgie 00,5 Jo il PBlas b Lg 330 5k 4 oSy

el 0ns e larl ay Lol

' Effective pair potential



e iy gl Joo —F-)
(ol s gl oo Lad> a5 el J5SUgeirn logy jpam galauly 4 Slge sadS LSl
Sl S e 3550 ;0 v Je0se olond Sliogas gadlllas 5| L3 45 awy oo Jla5 4y (559,00
e oS oS (B Sledbl wiS o ade b iiSway pl p a5 Gpl s Jese (e
Awe (JsSse il a5 (e glaay ke o goly 5l else JoSge G sloiiSen
55l ol Cspdy o815 el anle slye pleard 5 (Sajd Sleogas 5l slan 5 [YY]
Gy Jrndliy & e g gloond Jadliy 5" amlS 38 T gz 55 ps b b SaSs
Pl i 1iSem il b bL3 1 o 60 s sl b el aily o] (JsSUgeirm
@l b go> @Bl oS b Sy hedly lp 08 4 yamie 16 S By 1) Sl oads
IS Jlowy il azals ' Jolss Sliogas 5 JGnl Slogas ¢ly )25 sloosls I Jol>
Sealinoge i glacdls 5l aewg gaml jo wilgny a5 Ll 0,5 oy Koo Bk 5l 5 .ol
S Sy Glales lp Al ladae Jdo Gred a4 Cesl ppe jlows wBl 380 lize

(HS) " e @IS il -
(SS) e 5 &y Upmailsy Y
(SW) " ons o ol Jmiliy Y

(ST) "o Lo Jonnily ¥

' Compressiblity factor
" Lattice energy

" Steam pressure
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¥ Equilibrium

" Hard Sphere
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Abstract

In the this work, structure of liquid alkali metals has been studied using of calculations
of structure factor, S(k). In the presented model, direct correlation function, c(r), has
been considered into core and tail contributions via the first thermodynamic
perturbation theory. The Verlet-Weis equation of hard-sphere fluid was used to describe
of core part of c(r) in which the molecular diameter parameter obtains by Barker-
Henderson method at any temperature. Tail part of c(r) related to a Yukawa pair
potential via a linear form which well depth parameter considered to be effective and
can be calculated at any temperature and density. We have used the linear isotherm
regularity equation of state, LIR, to calculate inter molecular parameters. Using of
presented model we have calculated behavior of S(k), for the liquid rubidium and also
the liquid cesium in wide range of thermodynamic states. Calculation results showed a
good agreement with experimental data which are available in the literatures. This
agreement was better in high densities region of fluids. It is considerable that our model
can be show the Ornestine-Zernik behavior of S(k) in small-k region, which is one of
advantage of model. Also, the model can is capable to be predict the values of S(0) in

different thermodynamic region.

Key words: Liquid alkali metals, Linear isotherm regularity equation of state, Structure

factor, Direct correlation function.
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