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Monte Carlo

Simulacni metoda zalozena na uziti stochastickych
procesl a generace nahodnych cisel.

Typy MC simulaci

a) Geometricke MC (DLA, nahodné prochazky,
perkolace, celularni automaty, ...)

b) MC integrace

c) Termodynamické MC (Isingtlv_model,...)

d) Modelovani vyvoje na strukturalni urovni

e) Vypocet kinetickych koeficientd (KMC)

f) etc.




Perkolace
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Fig. 1.16. Square lattice of size 20 x 20. Sites have been randomly occupied with probability
p (p = 0.20, 0.59, 0.80). Sites belonging to finite clusters are marked by full circles, while
sites on the infinite cluster are marked by open circles

Ruzné typy:
1) uzlova (site)
2) vazbova (bond)



Prahy perkolace

Selected percolation

thresholds for

various lattices. ‘Site’ refers to site percolation
and ‘bond’ to bond percolation. In all cases,
only nearest neighbours form clusters, and no
correlations are allowed between different sites
or bonds. If the result is not exact (see text), the
error probably affects only the last decimal.

Lattice Site Bond
Honeycomb 06962 0-65271
Square 0-592746 0-50000
Triangular 0500000 0-34729
Diamond 0-43 0-388
Simple cubic 0-3116 0-2488
BCC 0-246 0-1803
FCE 0-198 0-119
d = 4 hypercubic 0-197 0-1601
d =5 hypercubic 0-141 0-1182
d = 6 hypercubic 0-107 0-0942
d =7 hypercubic 0-089 0-0787
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Perkolace
pokracovani

analytické metody

Introduction to percolation theory,
D. Stauffer and A. Aharony,

Taylor and Francis, Second Edition
London 1992
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Hlustration of the renormalization of the percolation problem on a square

lattice. Bridges are erected on the new lattice along bonds that were connected by two
bridges on the old.
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The coufigurations of bridges around a square on the unrenormalized lattice
that can give rise to a bridge along the dotted line on the renormalized lattice. Each
configuration is labelled with the probability of its occurrence.
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() The construction of the *dual lattice” for the percolation problem on a
square lattice. (b) We populate the dnal lattice by building bridges betwoeen every pair of
sites not separated by a bridge on the original lattice,
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Approximations arising in the renormalization scheme we nsed for the deci-
mation problem. The sites marked A and B, which are connected on the original lattice,
hecome unconnected on renormalization. This elfeet has a tendency to decrease the av-
erage cluster size & Also. correlations arise hetween the probabilities of adjacent. bonds
having bridges on then. The presence or absence of a bridge on the bond marked 1, for



Uzlova perkolace: pravdépodobnost
existence spanning klastru vs.
pravdépodobnost obsazeni

Graf 1: Bez blokovani
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Hoshenlv-Kopelmantyv algoritmus
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J. Hoshen R. Kopelman, Phys. Rev. B 14 (1976) 3428
Pocitejme pocet klastrll po fadcich.

Konflikt pri Cislovani vyresime



Hoshenlv-Kopelmantyv algoritmus
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Ulohy perkolace

I-1 Uzlova perkolace — prah perkolace

Urcete prah uzlové perkolace pro danou mrizku. Pomoci vypoctu
pravdépodobnosti existence perkolacniho klastru (tj. spanning klastru)

v zavislosti na pravdépodobnosti p obsazeni uzlu pro rlizné velikosti L mrizky
odhadnéte prah perkolace p..

Zakladni varianta: Uvazujte Ctvercovou mrizku L x L pro L =16, 32, 64, 128 (...).
Urcete prah perkolace jako prisecik funkci pro rlizné velikosti.

Bonus: Proved'te totéz pro trojuhelnikovou nebo Sestiuhelnikovou mrizku.
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I-2 Uzlova perkolace — rozdéleni klastrii

Uzitim Hoshen-Kopelmanova algoritmu spoctéte rozdéleni velikosti klastrd pfi
uzlové perkolaci. Uvazujte ctvercovou mrizku L x L s L = 64, pro pravdépodobnosti
p v okoli prahu perkolace. Vyneste stredni hodnotu hmotnosti klastru (druhy
moment rozdéleni velikosti klastrli) jako funkci pravdépodobnosti p v okoli

prahu perkolace.




Uzlova perkolace: pravdépodobnost
existence spanning klastru vs.
pravdépodobnost obsazeni

Graf 1: Bez blokovani
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Graf 3: Pét blokovanych uzlt

Perkolace blokujicich uzld

Simulujte s uzitim nasledujiciho

modelu: na Ctvercoveé mrizce se

deponuji necistoty s

koncentraci ¢, (kazda

necistota na jednom uzly, tj. 7

nemohou se deponovat na sebe). T
Kratko-dosahova repulsivni interakce p

se popise blokovanim (zakazanim) | st Pt lokovangel wld — detel

uzld v nejblizsim okoli. UrCete prah e
perkolace pro koncentraci c,, kdy _

dojde k perkolaci blokovanych uzld.
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