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Inherent Structures and their Excitations

• Areas of application
• Some definitions
• Intrabasin "vibrations" and their effects
• Thermal equilibrium conditions
• Kauzmann paradox
• Amorphous solids in tension
• Low density properties
• A challenging problem
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Areas of Application

• Lindemann melting law, freezing extension.
• Low-T two-level system identification.
• Vibration-free local order in liquids.
• Stress-strain ageing and rejuvenation phenomena.
• Mechanical strength of glasses.
• Structure of aerogels.
• Hole-burning dynamics.
• Nucleation events for freezing and cavitation.
• Anomalous density of crystalline 4He.
• Capillary waves at liquid interfaces.
• Protein folding.
• Critique of "ideal glass transition."

Page 2
F.H. Stillinger
Jan. 2000 



Areas of Application (cont’d)

• T, p dependence of water structure.
• 2-dimensional melting and hexatic order.
• Liquid metals and alloys.
• Colloidal suspensions.
• Pressure-induced amorphization.
• Breakdown of Stokes-Einstein formula for self diffusion rate in s.-c. liquids.
• Thermally excited cluster rearrangements.
• Point defect formation pathways in solids.
• Formation of silica glass by dehydration reactions.
• Molten salts.
• Shock wave propagation.
• Fracture dynamics.
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Inherent Structure Implications
for the "Kauzmann Paradox"

• Ideal glass transition at T>0 is not possible: It would require infinite 
structural excitation energy out of lowest glass basin.

• It is possible to have

if and only if

is sufficiently large in magnitude and negative.
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Low-Density Regime

• Enumeration of inherent structures:

Ω (N,V) ≈ N! exp[ α (N/V)N] ( α>0)

• Consequence of attractions:

(1) Spatially inhomogeneous structures;

(2) α (N/V) = +∞ .

• Large finite N, infinite V:

(1) Fractal structures (cf. "DLA");

(2) Ω( N ,∞) ≈ N! exp[KN · lnN + O(N)]

≈ (N!)1+K (K>0) .

• Connection with aerogels.
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Challenging Problem

• Born-Green-Yvon equation:

• Kirkwood superposition defect:

• T for inherent structures:

• Questions:

(1) uniquely determined by K?

(2) How does K depend on method of preparing T = 0 deposit?
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