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OVERVIEW

E Introduction

B Numerical Test of Mean Field Scenario

® Glass transition in Higher dimensions

® Glass transition for Ultra-Soft Fluids

® Jamming transition vs. MCT transition

® Replica Theory vs Mode-Coupling Theory

B Conclusions
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Macroscopic dynamics

o OTP(T,=243C)
1 & cKkn(T=3330)
= SiO, (T,=1443C)
{ v caaLs0,(T=11120)

Viscosity n (poise)
L ]

-
o
=)
" 1 " "
>

N
S
A

0.4 0.6

T,/T

S

0.8

1.0

J

~

Microscopic dynamics
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INTRODUCTION

® \What is the Glass Transition?

N

Drastic slow down of dynamics of supercooled liquids
at low temperature




INTRODUCTION

® A Mean Field Scenario of the Glass Transition

A possible scenario inspired by a spin-glasses
€ Mode-Coupling Theory and Replica Theory (Mezard and Parisi, 1996)
One minimum of Free Lots of metastable Small number of
Energy Landscape (FEL) minimum of FEL minimum
‘.‘0 X °
L
|®» .0 L @ .
. .., 2
High T Low T
Tmct TK
Dynamic (MCT) transition Thermodynamic glass transition
( T > T}nct ) ( T < .jﬂ-.m,ct )
E"'S N ;’: 3 Non Ergordic
[y fy

\ \ log t y \ log ¢ y /




GRADING MCT

If this mean field scenario IS correct,

O MCT should work better in Higher Dimensions
O MCT should work better for Long-Ranged Systems

O Dynamic(MCT) transition point should mark the

crossover of the inherent structure (Jamming transition
point!)

O MCT and Replica theory should be consistent



Numerical Test of Mean Field Scenario

O MCT should work better in Higher Dimensions
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GRADING MCT

If this mean field scenario IS correct,

E“/ICT should work better in Higher Dimensions
O MCT should work better for Long-Ranged Systems

O Dynamic(MCT) transition point should mark the
crossover of the inherent structure (Jamming transition
point!)

O MCT and Replica theory should be consistent



Numerical Test of Mean Field Scenario

O MCT should work better for Long-Ranged Systems

Long-ranged Potential = Dense Ultra-Soft Potential

4 )

U (r) 4 Gaussian Core Model (GCM)

Stillinger et al. (1977)
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A. Ikeda and KM, PRL (2011)

Numerical Test of Mean Field Scenario

O MCT should work better for Long-Ranged Systems

MCT works unprecedentedly well !
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Numerical Test of Mean Field Scenario

O MCT should work better for Long-Ranged Systems

MCT works unprecedentedly well !
And dynamic heterogeneities are weak !

Weaker violation of Stokes-Einstein relation

A. Ikeda and KM, PRL (2011)
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GRADING MCT

If this mean field scenario IS correct,

E“/ICT should work better in Higher Dimensions
A/ICT should work better for Long-Ranged Systems
O Dynamic(MCT) transition point should mark the

crossover of the inherent structure (Jamming transition
point!)

O MCT and Replica theory should be consistent



Numerical Test of Mean Field Scenario

O Dynamic(MCT) transition point should mark the
crossover of the inherent structure (Jamming transition

point!)
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Numerical Test of Mean Field Scenario

O Dynamic(MCT) transition point should mark the
crossover of the inherent structure (Jamming transition

point!)
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GRADING MCT

If this mean field scenario IS correct,

E“/ICT should work better in Higher Dimensions
A/ICT should work better for Long-Ranged Systems

ﬂ/Dynamic(MCT) transition point should mark the
crossover of the inherent structure (Jamming transition
point!)

0 MCT and Replica theory should be consistent



Numerical Test of Mean Field Scenario

0 MCT and Replica theory should be consistent
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GRADE of MCT

E“/ICT should work better in Higher Dimensions 7277

A/ICT should work better for Long-Ranged Systems

ﬂ/Dynamic(MCT) transition point should mark the
crossover of the inherent structure (Jamming transition
point!)

KMCT and Replica theory should be consistent



