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Abstract

The expression for the Bhatia-Thornton partial structure factor “number density —
number density” for arbitrary two-component hard-core fluid in the random phase
approximation is obtained.
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The Bhatia-Thornton [1] structure factor “number density — number density”,
Sy (@), is connected with the Ashcroft-Langreth (AL) partial structure factors [2],

S;(q) (where i,j=1,2), by the following way:

S (@) =€5;,(9) +¢,5,(a) + 2,/c,C, S, () - 1)
Here, c, isthe concentration of the i-th component.

The random phase approximation (RPA) for a classical binary fluid is
formulated as follows:

Ci?PA(r):COij(r)_ﬂgolij(r) ) (2)
where c;(r) is the partial direct correlation function, ¢;(r) - partial pair

interatomic potential, S =(k;T)™, kg - Boltzmann constant, T - temperature,

symbols “0” and “1” are attributes of a reference system and perturbation,
respectively.

Arbitrary hard-core (HC) model potential, (pi'j*c(r) , can be written as follows:
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0, r <o

@y (r)= {(ﬁ” (), r>o,

where oy, are the partial HC diameters. For this case, the hard-sphere (HS)
model is the reference system and Eq. (2) is being rewritten as follows:

3)

G () =ci>(r) = gy (r) (4)
In the wave space Eq. (4) is
CiJRPA_HC (q)= Ci|j-|s (9) - pg;(q) . (5)

Recently, for the potential (3) within the RPA, the expressions for AL partial
structure factors were obtained [3]:

SiiRPA-Hc (q) = 1-c,;pc; (q)+ ijﬂ¢jj (@) ’ 6)
Z(q)
Si?PA_HC (q) _ x/apcij (q)Z;q\)/apﬁﬁj (q) ’ (7)

where p - mean atomic density of a mixture, j= j,

7(q) = [T - cooet(@))-cic, o7 ?(q) + [ (L+ copBé (@) - cic, 02742 (q) -

—1-cc ;Pzﬂ(z G ()¢ (a) - 2¢° (a)¢; (Q)] : (8)

Here, we combine Eq. (1) with Egs. (6)-(8) to obtain the RPA-HC expression
for S, (a):

gromte (q) = L 6eP RO @ - A @ et @ @) | (g
Z(9)
where y(q) is the Fourier transform of the ordering potential,
v(r) =4 (r) + ¢, (r) - 24,(r) - (10)
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