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• Ver Video



The Pursuit of Perfect Packing
• Kepler`s Conjecture (1591)

“A cubic close packing (FCC) of 
identical hard spheres is the densest 
packing achievable”

• Tom Hales Theorem (1999)
From hales@math.lsa.umich.edu Wed Aug 19 02:43:02 1998
Date: Sun, 9 Aug 1998 09:54:56 -0400 (EDT)
From: Tom Hales <hales@math.lsa.umich.edu> 
To: Subject: Kepler conjecture 
Dear colleagues, 
I have started to distribute copies of a series of papers giving a solution to the Kepler
conjecture, the oldest problem in discrete geometry. These results are still preliminary in the 
sense that they have not been refereed and have not even been submitted for publication, 
but the proofs are to the best of my knowledge correct and complete. Nearly four hundred 
years ago, Kepler asserted that no packing of congruent spheres can have a density greater 
than the density of the face-centered cubic packing. This assertion has come to be known 
as the Kepler conjecture. In 1900, Hilbert included the Kepler conjecture in his famous list of 
mathematical problems. http://www.math.lsa.umich.edu/~hales Tom Hales 
samf@math.lsa.umich.edu hales@math.lsa.umich.edu 
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Partial Crystallization Induced by 
Shear
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Incommensurable

Hexagonal packing

Square cell

Impossible to grow a “square” packing in this
cell ?
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Crystallization Dynamics



PRL 89, 264302 (2002)



Crystallization Dynamics
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Data: coarsening_G
Model: ExpDecay1
Chi^2 = 2.95137
y0 4.91605 ±1.15405
x0 0 ±0
A1 33.20984 ±1.94175
t1 0.61886 ±0.09089
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• Confinement drastically affects structural
correlations, dynamical properties and the
location of phase transitions in molecular or
colloidal systems.

Some examples
• Phase-separation: capillary condensation.
• Commensurate-incommensurate transitions.
• Freezing transitions of hard spheres.
• Confinement-induced attractions.
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Applications

• Photonic crystals (λ ≈ mm´s)
• Acoustic  crystals
• Model systems to study stress propagation
• Methods for packing or storage. 



Conclusiones y perspectivasConclusions
•It is possible to avoid the glassy state in a granular 
hard-sphere system by means of an annealing method.

•Dissipation and gravity drive the crystallization process.

•Commensurability and confinement are important . The 
shear produced by close walls during annealing gives 
place to different crystal packings. 
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