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TABLE 1.1. Test of the classical hypothesis

e e Lo Poromtie Liquid T.(K) A(A) Ala  O,/T,
14.05 33 0.97 6.1
T 24.5 0.78 0.26
J CH, 90.7 0.46 0.12 0.083
/\ = N, 63.3 0.42 0.11 0.046
W KgT Li 454 0.31 0.11
A 84 0.30 0.083
HCl 159 0.23 0.063 0.094
P\ oo ot vo< Na 371 0.19 0.054
i AaSSlea o -~ Kr 117 0.18 0.046
ccl, 250 0.09 0.017 0.0009

A is the de Broglie thermal wavelength at the triple-point temperature and
a=(V/N)V3
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FIG. 4. Density dependence of the contracted free energy obtained by inte-
grating over Qg [see Eq. (7)] at phase coexistence conditions. Black curve:
224 K, 2.3 kbar; red curve: 228.6 K, 2.19 kbar; blue curve: 235 K, 2.0 kbar;
green curve: 238 K, 1.9 kbar. The relative vertical location of each isotherm
is arbitrary.

consistent with free energy vs. density calculations on the ST2
model using reaction field treatment of long-ranged electro-
static interactions.%?

J. Chem. Phys. 137, 214505 (2012)
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FIG. 6. Free energy surface in the (p, Qp) plane at (228.6 K, 2.2 kbar), cal-
culated with the same HDL-region histograms used to generate Figure 2 and
separate LDL-region histograms obtained from simulations in the LDL win-
dows (0.90 < p* < 0.94 g/cc) that were first started from HDL configurations
(1.13 < p* < 1.16 g/cc) and subsequently biased to the LDL region. The
agreement with the free energy surface shown in Figure 2 is an indication
that the simulations properly sample equilibrated phases.
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When presenting the progress of his project in 1996, Hales said that the end was in sight, but it might take "a year or two" to complete. In August 1998 Hales announced that the proof was complete. At
that stage, it consisted of 250 pages of notes and 3 gigabytes of computer programs, data and results.

Despite the unusual nature of the proof, the editors of the Annals of Mathematics agreed to publish it, provided it was accepted by a panel of twelve referees. In 2003, after four years of work, the head of
the referee's panel, Gabor Fejes Téth, reported that the panel were "99% certain" of the correctness of the proof, but they could not certify the correctness of all of the computer calculations.

Hales (2005) published a 100-page paper describing the non-computer part of his proof in detail. Hales & Ferguson (2006) and several subsequent papers described the computational portions. Hales
and Ferguson received the Fulkerson Prize for outstanding papers in the area of discrete mathematics for 2009.
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Phase Transition for a Hard
Sphere System

B. J. ALpEr AND T. E. WAINWRIGHT
University of California Radiation Laboratory, Livermore, California
(Received August 12, 1957)

CALCULATION of molecular dynamic motion
has been designed principally to study the re-
laxations accompanying various nonequilibrium phe-
nomena. The method consists of solving exactly (to the
number of significant figures carried) the simultaneous

classical equations of motion of-severalhundred par-
ticles by means of fast electroni Some of the
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FIG. 2. Two simulation snapshots of a GEM-4 system for
T" = 0.4 and p* = 2.5 and 7 (left and right). The middle panel
shows a close-up of one cluster. Particle diameters are not drawn
to scale but are chosen to optimize the visibility of the structures.
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dendritic nanostructures
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Fig. 6 Phase diagrams of G1-P-G1 and G2-P-G2. A concentration-temperature phase diagram of aqueous solutions of G1-P-G1 (a) and G2-P-G2 (b). The
following phases are indicated: Fluid (black circles), cluster fluid (gray circles), BCC cluster crystal (red triangles), liquid crystalline BCC-like cluster crystal
(BCC, ¢ cluster, blue triangles), liquid crystalline glass-like (G, ¢, brown triangles), non-birefringent glass-like (Cluster G, purple triangles) and hexagonal
packed cylinder (HPC, magenta squares). The corresponding background colors are added to assist in identifying the various phases. The structural
assignment of the orange region in the G1-P-G1 phase diagram based solely on the SAXS data was not possible. The green-dashed lines indicate the DNA
overlap concentration ¢ of G1-P-G1 and G2-P-G2 (see Methods, “System parameters” section).



