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Model & Simulation

» Hard Spheres, 3 dim.
» Dissipation
- (171’ — 172’) = —en - (V] — v3)
€ = coefficient of normal restitution
» Nonequilibrium Steady State

» Volume Driving

> L= (&) &) [van Noije et al. 1999]

» &;(t) Gaussian white noise with
(€=0) and (Sia(t)€js(t")) = £30j0ap0(t — 1)
> 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
» e =1.0 (elastic), 0.9, 0.8



Incoherent Intermediate Scattering Function
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Gaussian Approximation of Fiycon(q,t)

N
—Lg2(L S (F()-7i(0))?
Encoh(qat) =€ e n 121( © O

» good approximation

» similarly for other 7,¢,q




Relaxation Time
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— Vogel-Fulcher fit
== MCT fit
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» 7 rapidly increasing with
increasing n
» faster increase for larger €

> compare: 7Tglass = 0.58



Incoherent Intermediate Scattering Function

1 T T T T T T TT71
: 08 —
0.8 = . .
- =T > time superposition for all
—~ K 204 _
L w[ i
5 o6l N 7 but smallest
= f ’ ] > f h
%~ [ q=02¢=09 VIR curves are of same shape
Qo
- t . .
u=04r » similarly for other g, ¢
- |— n=0.05
r |— n=01
0.2|— n=02
F|— n=03
r|— n=04
C 1 1 1 1 1 11 1 I 1 1
01 1



Intermediate Scattering Function

N N
4 7 (t)—7; (0
F(q,t) = (X 3 @@ (=75 (0)))
i=1j=1
17 1
0.8-] 08 n=0.2e=0.8 — =03
] 0.6
1 [ — =02
& 067 osf » Damped Sound Wave
,_EE 041 Ozj » Simplified Model:
S ] 3 &h g%t
2 2] ) Lo T 1 Flg,t) = 32rze cos(cqt)
T » work in progress for more
O_ . .
] statistics
0.2
1 . | o |
0 10 20 30 40 50 60



Transverse Current Correlation

» with increasing ¢ decreasing
Ct(q7 0)
» with increasing ¢ faster decay




Longitudinal Current Correlation Function

n=0.05 €=0.9
g=0.3




Spectrum of Longitudinal Current Fluctuations
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» dispersion relation linear for

> fit: fax o< ¢V




> Fincoh(%t):
» Gaussian
» 7(n) divergence
> time-superposition

» Damped Soundwaves (F(q,t),Ci(g,t))
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Relaxation Time
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> compare: 7Nglass = 0.58

> for e = 0.8 7 oc n'6




