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Evolution function of mass transfer (2D)
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BpemeHHas 3aBUCMMOCTb OTHOLIEHUA CpeJHEeKBaAPaTUYHOIO CMELLLEHNA
K BpemMeHu HabnoaeHus



Tabnunua 1 - Temnepatypa u KoapoduumeHT andPpysnm NbineBbiX YacTUL, NPU
NOCTOAHHOM AaB/IEHUM U NPU PA3NYHbBIX 3HAYEHUAX MOLLHOCTM pa3pasaa

o (W) kT, (eV) D,.cm’ /sec D cm | sec B“‘A
6.25 0.41 0.68-107° 0.48-107° 0.70
11.25 0.66 1.10-107 0.66-107 0.60
16.25 0.94 1.56-107° 0.77-107 0.49
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FIG. 4. The ratio Dy /D, for strongly interacting Yukawa sys-
tems as a function of the modified coupling parameter I'* for dif-
ferent values of #. Sohd symbols correspond to k=2 .42 while open
symhols correspond to k=4 8B4 The values of the dynamical pa-
rameter are #=0.044 (circles), 0.13 (squares), 0.4 (diamonds), 1.2
(triangles), 3.6 (inverted triangles) [only shown for k=2.42|. The
solid line denotes a simple linear approximation of the numencal
data in the limit of large @ (see text). The dotted line corresponds to
D, /Dy=0.1. The arrow at I'* = 105.5 marks the point at which the
diffusion coefficient has decreased abruptly.
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However, in performing real experiments or numerical simu-
lations, the systems of interest may behave slightly differently
from the Brownian motion model and can have nonlinear time
dependencies, for example MSD oc . where the exponent
@ 15 a dimensionless parameter usually with a value close
to unity. The case when « = 1 is called superdiffusion, and
the opposite case @ < 1 is called subdiffusion. In both cases
Eq. (2) is inconclusive and it is not possible to characterize the
particle transport with a single parameter. Alternatively, it is
possible to extend the concept of the diffusion coefficient to
two parameters, namely the exponent « introduced previously

and the generalized diffusion coefficient:

MSD
D, = lim

T b

, (3)

as discussed in [12].

The topic of anomalous diffusion in general is of high
interest in various fields in physics and biology [29], where
particle simulation methods provide significant contributions
to the quantification of particle transport [30] because a solid
theoretical background 1s still not available, especially in low
dimensions [31]. Some predictions suggest that in the real
thermodynamic limit (infinite system size and observation
time) in isotropic systems with short range interparticle inter-
actions, the diffusion becomes normal and the instantaneous
value of the diffusion exponent ¢ asymptotically approaches
unity [32]. However, for finite sizes and short times, highly
relevant for nanotechnology and high frequency applica-
tions, the system can show significant anomalous transport,
which can even be enhanced by the external magnetic field
[19,33-35].



