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Erratum: Virial Approach to Hard-Sphere Demixing
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In our Letter, we argued that the negative values found in [1] for the fifth virial coefficientsB5d of a binary hard-sphere
mixture could provide an alternative explanation for hard-sphere demixing. Meanwhile it has been shown [2] tha
values of [1] forB5 are in error (those forB4 remaining correct), while the revisedB5 values are no longer negative.
We now find that, using the newB5 values of [2] and computing the free energy of the mixture as a perturbation
the Carnahan-Starling (CS) result as in our Letter, there is no spinodal instability. Physically this is fairly obvi
since by changing the sign ofB5 the effective attraction of our Letter has been turned into a repulsion. Note als
that, with the negativeB5 values of [1], our perturbation approach was forced upon us if we wanted to avoid negat
pressures at high densities. At present, with the positiveB5 values of [2], such a perturbative approach is no longer
necessary and we can use instead the rescaled virial expansion of [3] which should yield better results for high den
Within the rescaled virial expansion of [3], the compressibility factorZ is approximated by (see our Letter for the
notation)

Zn ­

(
n21X
i­0

cisj3di

) ,
s1 2 j3d3, (1)

with the n coefficients,ci ­ cisx1; gd, fixed in such a manner thatZn will reproduce the firstn virial coefficients
exactly. In doing so, we find [4] thatZ3, which is comparable to the CS approximation, does show no spinod
instability, whereasZ4 (using theB4 data of [1]) andZ5 (using, moreover, theB5 data of [2]) do lead to a spinodal
instability as shown in the figure. This reinforces again the idea that the presence or absence of demixing in
system hinges on very small changes with respect to the CS approximation. The new spinodals obtained from E
correspond to much higherh2 values than in our Letter. At such high densities the demixing transition can st
be pre-empted by other phase transitions as shown in our Letter. Note, however, that, whenn of (1) increases
above the CS levelsn . 3d or g decreases, these spinodals rapidly move towards the lowh2 region (see Fig. 1).
Consequently, Eq. (1) should provide a description of the binary hard-sphere fluid which remains meaningful fo
partial densities andg values and which describes a thermodynamically stable demixing for sufficiently low valu
of g [4].

FIG. 1. The spinodals of binary hard-sphere mixtures of
diameter ratiog ­ s2ys1 in the h1-h2 plane, with hi ­
spy6ds3

i ri being the partial packing fraction of speciesi
si ­ 1, 2d, as obtained from Eq. (1) and the data forB4 given
in [1] together with the data forB5 at g ­ 0.2 given in [2].
The spinodals obtained fromZ4 [see Eq. (1)] correspond to
the dashed lines (for the value ofg indicated), the spinodal
obtained fromZ5 for g ­ 0.2 to the full line.
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