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Comment on “Aging Effects in a 1 —
Lennard-Jones Glass ol AT
In a recent Letter, Kob and Barrat [1] reported results Ty
of molecular dynamics simulations for the off-equilibrium 3 o6} °8 s
dynamics in a binary Lennard-Jones (LJ) glass. The main .2 3 o0
conclusions of their work was (i) they find aging in this S o4l g o4
glassy system and (ii) they find @imple aging scenario o
close to at/1, scaling, which is very reminiscent of 02| '
comparable studies in spin glasses. In this Comment, we 8% 100 102 100 1
would like to emphasize that a different aging scenario, 0 L ‘ .
known under the namactivated dynamicsscaling, is 10° 10% 10* 10° 107 10" 10° 10’
much more appropriate for the system under consideration [ In(@+4,)/7) / In(t,/) 1- 1

than the one proposed by Kob and Barrat [1] IG. 1. Activated dynamics scaling plot according to Eqg. (3)
For this reason we repeated the simulation by Kob an ith = = 0.005. We shifted the scaling variable by one to the

Barrat, using exactly the same potential (Lennard-Jonegft to have a better resolution of the crossover region. The

for a binary mixture), the same parameters (same diamenset shows a scaling plot of our data according to the scenario

ters, mixture, density, and temperatures), and the samgoposed dbytéOb %nz?s BaTerzat [}] [Stf?e EQ- (2)]; the IZHS line
uenching procedurél; = 5,7y = 0.4), however, with ~ ¢Ofésponas @, = 0.45. 'ne refaxation imes arg = 14.-,

(rqnuch Iarggerpsysten‘(ﬁﬁégl768 = ?):23 part)icles) and similar 106 700, 8000, and 30000 foy = 3, 25, 125, 825, and 3125,

. . ) ; roughly a dependenag « ¢:!. All times are in LJ units.

times @ X 10° time steps, one time step corresponding to "

0.01 LJ units). The aging properties of the system mani-

fest themselves in the two-time autocorrelation function ] ) ]
coarsening procesdr) ~ In(z)?, whereé(z) is a time de-

_ 1! iqlri(t+1,)=ri(,)] pendent spatial correlation length amis some exponent.
Cylt + 1y,1y) e . @

N 4 This plus the observation that in coarsening dynamics the
two-time correlation functionC,(t + ¢,,¢,) should de-

where r;(r) is the position of particle at time ¢ and pend on the ratio of the two length scaléss,)/£(t + 1,,)

i s eomean s 2 erega over” lone el the agng benavir 3
100 randomly distributed vectors. The function (1) was. Three things are worth being noted: (i) In the context,

: in which Eg. (3) was first suggested, namely, the 3D
evaluated after every ten time steps, &id( such that Edwards-Anderson (EA) spin glass model, this form does

n gnt+l o,
f € [57,5"""]) measurements were averaged over to im ot seem to work [3]. (ii) Only very recently a growing

pﬁﬁ;?'sﬂgié d\é\:gscv?/::xl?;:r?tigaﬂrisnﬁl;/aelsalgza:inczrfg;rj ength scale has been observed in the very same model
q gp we are considering here [4]. (i) An even better data

peratures7; andT/, lead to the same scaling behavior. collapse can be obtained by plotiGg(; + 1. 7,,) versus

In [1] it has been suggested thaj(s + . 1) obeys In(z)/ In(z,), with a relaxation time, individually chosen
Cylt + t, 1) ~ (t/tr) (2) for each waiting timer,,. Here it turns out that,(z,)
grows faster than a power law.

In conclusion, we have shown that the aging behavior
of a Lennard-Jones glass is more appropriately described
by an activated dynamics scaling rather than simple aging,
as claimed by Kob and Barrat in Ref. [1].

with a relaxation timer, « t%. We checked thisinsatz

for our data and display the result in the inset of Fig. 1;

surprisingly, we find an exponent ~ 1.1, very close to

one (corresponding to simplg'r,, scaling) but different

from the onea = 0.88 reported in [1]. The data collapse

in the asymptotic r(_egime_ is not at _all satisfying, theUWe Missel and Heiko Rieger

data for different Waltl_ng times,, comcllde exactly only HLRZ, Forschungszentrum Jiilich

for C, = 0.45. For this reason we tried another aging 52425 Jilich, Germany

scenario, proposed in the context of spin glasses by Fisher

and Huse [2], which we call thactivated dynamics: Received 20 February 1998 [S0031-9007(98)06634-4]
Cq(t Tt ty) ~ C{In[(t + 1,)/7)/In(te /7)), () PACS numbers: 61.43.Fs, 02.70.Ns, 61.20.Lc, 64.70.Pf
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