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1 Abstract

The Hyperscaling (HYPERSCA) is a new analytical and amazingly accurate closure of the
Ornstein-Zernike[1] which derives from the Scaled Particle Theory (SPT) [2]. The theory
yields the full angular correlation functions [3] from which the proper molecular site-site
correlation functions are obtained [4, 5, 6]. This theory summarizes the results for charged
systems of close to 40 years research collaboration with Joel Lebowitz. The HYPERSCA [7, 8]
uses the ESBIMSA [9] which is derived from scaled particle theory, and the ’illegal marriage’
[10] of the PY[11] and MSA [12, 13] approximations. The idea of this marriage originated in a
discussion with Joel Lebowitz (see the footnote of Blum and Narten [14], which was first called
the soft MSA). Joel made then the observation that that this is a new approximation, which
prompted the joint research with Yaacov Rosenfeld [10, 15, 16]: The proper way to extend
the hard-core SPT to charged systems is to convert the hard core cavity into a charged core
cavity, and that is an obvious extension of the Fundamental Measure Theory [17] to include
the electrostatic interactions. The technical details are discussed in earlier work [10, 21, 22].
The new theory uses the EXP closure [18] as applied to unrestricted mixtures [19]. We then
show that the new scaling parameters are directly related to the contact pair correlation
function. Which makes the theory consistent with the full association asymptotics. Then
contact pair distribution function agrees with the careful simulations of Bresme et al. [24]
is the only theory that satisfies the infinite charge limit [9, 23] and explains the amazing
agreement of the simulations of Orkulas et al. [25] with our theoretical predictions [26].
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