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Conduction and Diffusion in Percolating Systems, Table 1 Mathematically equivalent potential theory problems

Transport coefficient Flux law Potential-field relation

Electrical conductivity J=oE E= — V/Vfrom Maxwell’sV x E =0
Dielectric permittivity € D =¢E E= — V/Vfrom Maxwell’sV x E =0
Magnetic permeability p B = uH H = V V from Maxwell’s V x H=0
Transport coefficient Flux—potential relation

Thermal conductivity x Fourier’s Law (temperature 7) Q= —xVT

Diffusivity D Fick’s Law (concentration ¢) j=—-DVe

Permeability & Darcy’s Law (pressure P, viscosity 1) q= —(k'mVP
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Conduction and Diffusion in Percolating Systems,
Table 2 Estimates of the conductivity (7) and supercon-
ductivity (s) exponents in g&(liﬂ\_gl&igﬂs; Estimates from
physical experiments and from numerical simulations are
displayed separately. Where values of both #/v and 7, or both
s/v and s are given, these values of #/v or s/v were obtained
first by finite-size scaling or related ideas, and the values
of t or s were subsequently deduced. In two dimensions, it

= t/(S'H})

is known that v =% exactly (asterisked entries use this

value to compute ¢ or s from #/v or s/v), and also that s = ¢
exactly, but no such results are available ford = 3. For the
molecular trajectory algorithm (Cen et al. 2012a), the first
way analyses motion on all clusters at p = p., while the
second analyses motion on the incipient infinite cluster

atp =p,

t/v t ‘ Experiment type and source
10.95 £0.05 =1.26* Photolithography on metal films (Palevski and Deutscher 1984)
[1.32 4+ 0.25 | Nanoscale bismuth clusters (Dunbar et al. 2003)
t/v t Numerical technique and source
0.95 £+ 0.01 1.28 +0.03 , Transfer matrix (Derrida and Vannimenus 1982)
0.968 + 0.005 ‘ =1.291* ' Transfer matrix (bond) (Zabolitzky 1984)
1.291 + 0.024 Random walk simulation (p > p,) (Poole and Salt 1996)
0.970 + 0.009 ' ~].293* , Enumerate random walks on backbone (Hong et al. 1984)
0.971 + 0.005 | Molecular trajectory first way (Cen et al. 2012a)
~0.972 | =1.296* | Random walk simulation (Rammal et al. 1984)
0.973+0:008 1.29712007 ' Finite-size scaling (Lobb and Frank 1984)
0.975 + 0.005 | =1.300* | Transfer matrix (site) (Zabolitzky 1984)
0.977 £ 0.008 Molecular trajectory second way (Cen et al. 2012a)
0.979 + 0.006 ‘ ~1.305* ' Finite-size scaling (Rammal et al. 1985)
1.31 £0.04 Monte Carlo (Fogelholm 1980)
0.9826 + 0.0008 [ 1.3100 £ 0.0011* ' Finite-size scaling (bond and site) (Grassberger 1999)
s/v Ky Numerical technique and source o
0.9745 £+ 0.0015 11.299 + 0.002 ‘ Special purpose computer (Normand et al. 1988)
0.977 + 0.010 | =1.303* | Transfer matrix (Herrmann et al. 1984)
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Conduction and Diffusion in Percolating Systems,
Table 3 Estimates of the conductivity () and supercon-
ductivity (s) exponents in three dimensions. Several esti-
mates of 7 obtained before 1984 that are very low compared
to more modern estimates are not shown. Where values of
t/v or s/v are given, these values were obtained first by
finite-size scaling or related ideas, and the values of ¢ or
s were subsequently deduced. Neither v nor p,. are known
exactly and estimates are sensitive to choices made by the
cited authors. All estimates are for the simple cubic lattice
bond problem, except for (i) the random walk estimate

(Roman 1990) for the simple cubic lattice site problem;
(i) the molecular trajectory algorithm (Cen et al. 2012b);
and (ii1) three studies considering both site and bond prob-
lems — the special purpose computer transfer matrix calcu-
lation (Normand and Herrmann 1995); the Monte Carlo
study (Kozlov and Lagues 2010) in which ¢ and #/v were
obtained independently by studying lattices of size L at
occupancy p in the cases p = p,, L variable and L fixed,
p variable, respectively, and used to deduce that
v = 0.876 £ 0.006; and the separate finite-size scaling
analyses of the site and bond problems (Li and Chou 2009)

thv v used 't Source
2.095 + 0.016 0.89 + 0.01 1.867 4 0.035 Finite-size scaling (Sahimi et al. 1983b)
2.21 +0.03 ; Lattice random walks with p > p. (Cen et al. 2012b)
2.26 £ 0.02 Molecular trajectory algorithm (Cen et al. 2012b)
2.26 +0.04 Special purpose computer (Normand and Herrmann 1995)
2.276 £+ 0.012 10.88 + 0.02 12.003 + 0.047 Finite-size scaling (Gingold and Lobb 1990)
2.282 + 005 ‘ Current distribution moments (Batrouni et al. 1996)
2.283 + 0.003 2.00 + 0.01 Two finite-size scaling methods (Kozlov and Lagués 2010)
2.288 & 2.302 | Finite size scaling (Li and Chou 2009)
230540015 |=0.88 |=2.0 Finite-size scaling (Clerc et al. 2000)
| 2. 02 + 0.02 Monte Carlo as p — p.. (Clerc et al. 2000)
=2.315 ‘ Generalized transfer matrix (Byshkin and Turkin 2005)
2.32 +£0.02 Lattice random walks at p,. (Cen et al. 2012b)
2.48 +0.07 Lattice random walks (Roman 1990)
s/v v used s | Source
0.782 +£0.019 | ] Finite-size scaling (Sahimi 1984)
0.85 4+ 0.04 | ~0.88 1 ~0.75 Transfer matrix (Herrmann et al. 1984)
0.835 + 0.005 . ‘ Special purpose computer (Normand and Herrmann 1990)
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