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Model & Simulation

» Hard Spheres, 3 dim.
» Dissipation
7 - (v‘i’ — v‘é') = —eii - (V1 — U3)
€ = coefficient of normal restitution
» Nonequilibrium Steady State
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Volume Driving

> %171 = (%'@)co” + fl(t) [van Noije et al. 1999]

» &(t) Gaussian white noise with
(€=0) and (&ia(t)&ss(t)) = £50ij0ap0(t —t')
» to conserve total momentum globally fixed pairs with opposite
kicks

Event Driven Simulations
» N = 200000

» Volume Fractions n = 0.05,0.1,0.2,0.3,0.4
» ¢ = 1.0 (elastic), 0.9, 0.8
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Incoherent Intermediate Scattering Function

Encoh(Q7t) = (

2=
™
.
2
=
-
S
=
=
G
|
3
S
=
o
2
=
~

14 Ll Lol Lol | 4 dependence on € & 77
B > — — n=005¢=08] [
] [ » not dense enough for
0.8 - .
. - glassy behavior
S o6 B » Gaussian approximation?
1 T r . .
] r » relaxation time 7
504 L
£ 4 -
TR i L
0.2 L
0 I T T |||||| T T T |||||| \l T T I'IIIII
10° 10* t 1o 10°



Gaussian Approximation of Fincon(q,t)

Fincoh(‘]a t) =¢e
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» good approximation

» similarly for other 7, €, q



Relaxation Time
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Incoherent Intermediate Scattering Function
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Intermediate Scattering Function
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Transverse Current Correlation

N N
Cila,t) = 5 (32 X (@ x ;(1)] - [q x 7;(0)] /T (O=7500D)

» with increasing ¢ decreasing
Ot(q7 0)
» with increasing q faster decay




Longitudinal Current Correlation Function

N N
Cilq,t) = (X X 4 6i(t) ¢ - 7;(0)e’ (=75 (0))
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Spectrum of Longitudinal Current Fluctuations
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» dispersion relation linear for
small ¢

> fit: frmax o< %%



> Fincoh (Qa t):

» Gaussian
» 7(n) divergence
> time-superposition

» Damped Soundwaves (F(q,t), Ci(g,t))

Acknowledgments:
Support from Institute of Theoretical Physics, University Gottingen



Relaxation Time

» 7 incr. with incr. n
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Longitudinal Current Correlation Function

N N
Cila,t) = (X 3 4+ 6i(t) - 5;(0)eT -7

gx

» damped soundwave
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