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Model: BKS Potential
[B.W.H. van Beest et al., PRL 64, 1955 (1990)]
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Generalized Intermediate Incoherent Scattering Function

Cq(tw, tw + t) = 1
Nα

Nα∑

j=1
ei~q·(~rj(tw+t)−~rj(tw))
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[KVL, J. Roman, J.Horbach, PRE 81, 061203 (2010)]



Mean Square Displacement

∆r2(tw, tw + t) = 1
N

N∑

j=1
(rj(tw + t)− rj(tw))
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Jump Definition
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Jump Definition: Aging Dependence
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Average Jump Length
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Jump Length Distribution

strong glass former SiO2:
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◮ exponential decay

◮ compare fragile glassformer
binary LJ (& polymer)
[Warren & Rottler,EPL(2009)]3���
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Time Averages: Jump Duration ∆td & Time in Cage ∆tb
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Distribution of Time in Cage P (∆tb): tw varied

strong glass former SiO2:
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[Warren & Rottler,EPL(2009)]
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Distribution of Time in Cage P (∆tb): Tf varied

strong glass former SiO2:
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O-atoms

temperature: ◮ crossover
• power law to exponential
• at tcross ≈ tCeq

◮ compare fragile glassformer
binary LJ

[Warren & Rottler, PRL 2013]
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Number of Jumping Particles per Time
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◮ Np/∆tw depends strongly on
waiting time tw

• Np/∆ttw decreasing with
increasing tw

• compare: soft colloids
[Yunker et al.,PRL (2009)]

◮ equilibration at tjeq
tjeq ≈ tCeq (arrows)



Summary: Microscopic Picture of Aging
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Aging of SiO2:

◮ Only tw-dependence: Np/∆tw
(not P (∆R) and P (∆tb))

◮ P (∆tb) crossover power law to
exponential
• at tcross ≈ tjeq ≈ tCeq

[KVL, R. Bjorkquist, L.M. Chambers,
PRL 110, 017801 (2013)]

12

−2

η
lo

g 
   

  [
P

oi
se

]

GeO2

Glycerol

2

0.4 1.0
4Ca(NO ) 6KNO3

fragile
glass former

SiO

glass former
strong

3 2

T /Tg

Compare with Fragile Glassformer:

◮ Surprising similar jump
dynamics of strong and fragile
glass formers
• P (∆R) and P (∆tb)

tw-independent
• P (∆tb) crossover
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