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» slowing down of many decades
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» strong and fragile glass formers
Here: SiOs (strong glass former)
Below: comparison with fragile

glass former



Properties:
» rich phase diagram (like H20)
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Simulation Runs

Molecular Dynamics Simulations
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Generalized Intermediate Incoherent Scattering Function
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Generalized Intermediate Incoherent Scattering Function
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Generalized Intermediate Incoherent Scattering Function
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Mean Square Displacement
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Mean Square Displacement
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Jump Definition: Aging Dependence
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Average Jump Length

O-atoms:

.|....|....|....|.
v

O-atoms jump farther than
Si-atoms
> compare:
+ dsio = 1.58 A, doo = 2.58 A,
F3 . —
1 T=5000K TI i’T'LIF dsisi = 3.13 A

I L) B L) B » AR mostly independent of %,
0.01 01t [ns] 1 10



Jump Length Distribution
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Jump Length Distribution
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Time Averages: Jump Duration Aty & Time in Cage

1 1 1111 1 (B NN 1 1

1095 —T=2500K 3

0y Y gy s

c 1 A5 C

R R I

g 1 —E—E— |

1 T=3000K 3

1V 1,=3250k T

‘0 7 O-atoms [

2 ] -

= T=5000K f
S 8<g

o.o%

0.01 0.1 tw [ns]

1

10

v

v

v

v

Aty > Aty
Aty, not influenced by Aty

tw £ 10 artifact due to finite
simulation run

Aty independent of ¢!



Distribution of Time in Cage P(Aty)
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Distribution of Time in Cage P(Aty)

strong glass former SiOs:
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Distribution of Time in Cage P(Aty,): Tt varied

tw = 8.75 ns fixed
temperature T} varied

» Ccrossover

e power law to exponential
o at teross N (arrows)
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> crossover
e power law to exponential
e slope power law: -1.0 to -0.3
(T = 2500 K to Tt = 3250 K)
® at teposs & tgl
» compare fragile glassformer
binary LJ
[Warren & Rottler, PRL (2013)]
e slope power law: -1.23 to -1.34
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Number of Jumping Particles per Time
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Summary: Microscopic Picture of Aging
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Aging of SiOs: Compare with Fragile Glassformer:
» Only ty-dependence: N, /Aty

» Surprising similar jump
(not P(AR) and P(Aty))

dynamics of strong and fragile

» P(Aty,) crossover power law to glass formers
exponential e P(AR) and P(Aty,)
e at teross tZ;q ~ tgl tw-independent
. ) e P(Aty) crossover
[KVL, R. Bjorkquist, L.M. Chambers, PRL

110, 017801 (2013)]



PAST:

» Fragile Glass Former (Binary LJ): clusters of jumping particles
— self-organized criticality
[KVL & Baker,EPL(2006)]

» granular fluid: simulation and hydrodynamic theory
[KVL, T.Aspelmeier,A.Zippelius, PRE 2010]

PRESENT & FUTURE:
Strong & Fragile Glass Former Similar?
» SiOq: scaling (x4, P(Cy))
together with H. Castillo
> SiOg: defects & jumps
together with A. Zippelius
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A. Zippelius & University Gottingen.



Molecular Dynamics Simulation
Newton’s Equations:
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Binary Lennard-Jones: Clusteranalysis (Simultaneous)
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Binary Lennard-Jones: Clusteranalysis (Space-Time

Cluster)
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Summary of Granular Fluid Work

» Damped Sound Waves Ty a————
» Fluctuating Hydrodynamic Theory: ™" oo |
. 8- e |

» Drg® ~ 20 (full solution) 2 ] e |

0 . S 68 Hydrodynamic Theory

» S(q,w) well approximated I =3 |
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[KVL, T. Aspelmeier, A. Zippelius,PRE 83, 011301 (2011)]
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Generalized Intermediate Incoherent Scattering Function
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Generalized Intermediate Incoherent Scattering Function
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Generalized Intermediate Incoherent Scattering Function
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Dynamic Susceptibility
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Local Incoherent
Intermediate Scattering
Function

P(Cq) g=2.7 O Cqfix=0.3 b=2 M=7

2
T T T T

Incoherent Intermediate
Scattering Function

4 T
R A i
08 ~
08—
olos[ - o34 B
g =46 4
Sfoal—2 4 g
06(y[ ]
e [
8 02 0406 08 1
Ccasi
04t
=17
a=27]
02t
| | | |
02 04 08




