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Glass:Disordered solid-like state obtained by 
rapidly cooling a liquid to a temperature lower than 

the equilibrium crystallization temperature

The glassy state is metastable

Examples:
×hȄƛŘŜ ƎƭŀǎǎŜǎ όǎƛƭƛŎŀΣ DŜǊƳŀƴƛŀ ƎƭŀǎǎΣΧΦύ
×/ƘŀƭŎƻƎŜƴƛŘŜ ƎƭŀǎǎŜǎ όDŜ{ō¢ŜΣ !ƎLƴ{ō¢ŜΣΧΦΦύ
×Metallic glasses (Fe-Cr-Mo-C-B, Mg-Cu-¢ōΣΧΦύ
×Polymer glasses (polystyrene, poly-vinyl-acetate,..)
×Colloidal glasses
×Simple molecular glasses (ortho-terphenyl, salol,..)



Viscosity increases by 14-16 orders of magnitude as 
the temperature  of a supercooled liquid is decreased by 

about 100 degrees 

!ǊǊƘŜƴƛǳǎ ōŜƘŀǾƛƻǳǊΥ άǎǘǊƻƴƎέ ƭƛǉǳƛŘ

Vogel-Fulcher-Tammann  (VFT) Form
άCǊŀƎƛƭŜέ  ƭƛǉǳƛŘ

Viscosity =         poise at the experimentally defined glass transition 
temperature, 

¢ƘŜ άŜȄŎŜǎǎ ŜƴǘǊƻǇȅέΣ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŜƴǘǊƻǇȅ ƻŦ 
the  supercooled liquid and the crystalline solid, extrapolates to zero at 
ǘƘŜ άYŀǳȊƳŀƴƴ ¢ŜƳǇŜǊŀǘǳǊŜέ          ǿƘƛŎƘ ƛǎ ŎƭƻǎŜ ǘƻ 

Adam-Gibbs Relation





Existence of a growing length scale near 

the glass transition??

Adam-Gibbs theory postulates the existence of a 

growing length scale that represents the size of 

ñcooperatively rearranging regionsò.

Recently, many experimental, numerical and theoretical 

studies have investigated the existence of a length scale

associated with dynamical heterogeneity that describes

the spatial heterogeneity of the local relaxational kinetics

in supercooled liquids. 



Dynamical  Heterogeneity:





Molecular Dynamics Simulations

Analogous to the ñselfò-part of the two-point density correlation function



Results of MD simulations

Relaxation of overlap  function

VFT Fit for the temperature 
dependence of the relaxation time

ñMode-couplingò fit:
= 0.3
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Binder Cumulant
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