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Soft Solids
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Volume Fraction Controls Phase Behavior
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(1-D) Phase Diagram
for Hard Spheres:

liquid - crystal
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Entropy Drives Crystallization
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Entropy == Free Volume
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Basic idea: increasing density causes
a glass transition. How does meotion of
colloidal particles get constrained?
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More about the Glass Transition

* [ heeries incemplete & centlicting:
*1s major facter density? entropy”?
sunderlying thermedynamic transition?’
sunderlying dynamic transitien?

*Many glass-ferming systems:
*Melecular glasses (silica, glycerel,
e-terphenyl....)
polymers
*metallic glasses
*hard spheres
~colloids & emulsiens

*Mayv be related te granular materials:
«“‘;jamming” (Cates "98, Liu & Nagel '98)



Regular phase transitiens

*@bvieus micrescepic structural change
(symmelry, erder parameler)

v
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Glass transitien: i//-defined

*Viscesity grews (diverges?)

*Ne divergent structural length scale
(structure unchanged at transition)

*Theeries incomplete & cenflicting
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Confocal Microscopy
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2d confocal
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Brownian Motion

(2 um particles, dilute sample)
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Mean square displacement

Wolwma: [raction §=0.53,
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Cage trapping:

«Shant times particles stuck in “cages™
«+|ong fimes: cages nearange
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Mlean square displacement

ol Brmrinom i L1 s ool Pl ud

I'!. - - T i |

; o .'

) pen® | F
|

any a""’/

T T T T

Cage rapplmg: g s & (3)

dth A B el
gL sled Ty

whecer e parnclen ala b <gapes

oy T O DR



rajectaries af *fas” paticle -
| BT =l 4 %
T part 5 O 5

LA

__,;' ..""f N “\,

"1‘*‘5%"’

- 1‘1 M ?

T
shading indicates Jepth



Nongaussian Parameter o,
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