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What is  isostaticity?

Å Isostatic systems are at the onset of mechanical rigidity

ÅCentral force system of particles in dimensions
ü total d.o.f.

ü# of constraints

ü# of soft modes

ÅLarge lattice, mean coordination 
ü# of constraints

ü Isostaticity: at bulk

ü# of soft modes per particle 

üSoft modes are associated with boundary
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What is interesting about  isostaticity?

ÅZero-modes are present because of insufficient coordination, 
rather than broken symmetry

ÅJamming
ïGranular packings

ïGlasses and the Boson peak

ï9ƳǳƭǎƛƻƴǎΣ ŦƻŀƳǎΣ ŎƻƭƭƻƛŘǎ Χ

ÅRigidity percolation

ÅNetworks of semi-flexible polymers

ÅApplications in engineering
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General question:
How rigidity emerges in isostatic systems?

ÅAdd more bonds ÅNegativepressure: stretch 

ÅAdd angle-dependent force

ÅThermal fluctuations
(+ excluded volume repulsion)
Å rubber

Å chemical gels



Current work: randomness and isostaticity

Å Interplay of randomness and extra coordination
ïEach NNN bond is present with

a given probability

ïFor large system, threshold for 
rigidity

ïHow does rigidity scale with ?   

ïWhat is new from randomness
ÅNonaffinedeformations

ÅScattering of phonons:  dissipation
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Motivation: jamming

ÅGranular materials and point J

ÅFrictionless soft spheres
ÅOne-sided repulsion
ÅAt T=0, conjugate-gradient energy-minimization

Å A. J. Liu and S. R. Nagel, Nature 396N6706, 21 (1998).
Å C. S. hΩIŜǊƴ, et al., Phys. Rev. E 68, 011306 (2003).
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