
Mathematical World
Stage ‘Tor Vergata’ 13-17 June



“The Unreasonable Effectiveness of Mathematics 
in the Natural Sciences”

I. Tiling

II. Cristallography

III. Quasi-Crystals

E.Wigner scientific article



SIMPLE COMPOSITE

REGULAR

NON 
REGULAR

TILINGS



SYMMETRIES
“Invariance with respect to a transformation”



CRYSTALLOGRAPHY

FCC (Face Center 
Cubic) LATTICE

BCC (Body Center 
Cubic) LATTICE

Diffference between GRAPHITE and 
DIAMOND lattice.

Study of crystalline structures



DIFFRACTION AND 
INTERFERENCE

“Diffraction is any deviation of waves from rectilinear 
direction”

“Interference is the effect of superposition of two waves”



X-RAY DIFFRACTION ON CRYSTAL

Planes of reflection in a crystal lattice

Nobel Prize 1915 – William Henry and Lawrence Bragg



WHY DO THEY EXIST?

In 1982 diffraction patterns with 5-fold simmetry are observed.
These patterns violate the fundamental law of crystallography



THE FUNDAMENTAL FEATURE OF QUASICRYSTALS

A QUASICRYSTAL is an 
aperiodic crystalline structure
which is the projection on a 

lower dimensional space of a 
regular crystal on a higher 

dimensional space.








