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Quite apart from the fact that percolation theory had its erigin
in an honest applied problem (see Hammersley and Welsh (1980)), it is
a source of fascinating problems of the best kind a mathematician can
wish for: problems which are easy to state with a minimum of preparation,
but whose solutions are (apparently) difficult and reguire new methods.

Harry Kesten
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1
pc(ZQ) = 5
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0 (pe(G)) = 0.
Théoréme [Hara-Slade, 1990]
Pour G = Z%, d > 19,

0 (pe(G)) = 0.

Théoréme [Barsky-Grimmett-Newman, 1991]

Pour G=7Z%x NN, d>1,
6 (p(G)) = 0.

Conjecture

Pour G = Z4, d > 2,
0 (p.(G)) = 0.
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Commencons par une tranche

Théoréme
Pour G = 72 x {0, ..., k},

0 (pc(G)) = 0.
Motivation :

Théoréme [Grimmett-Marstrand (1990)]

kli_I)I;OpC(ZQ x {0,...,k}) = p. (Z°).
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Théoreme
Si g < 4, alors
0(pe(q), q) = 0.
Déja connus :
o Cas ¢ = 1 (percolation de Bernoulli) [Russo, 1980].

o Cas ¢ = 2 (couplage avec le modéle d'Ising) [Onsager 1944, Yang
1951].

Conjecture [Baxter, 1978]
Si g > 4, alors

0(pe(q),q) > 0.
Déja connu :

o Cas q > 25.92 [Laanait, Messager, Miracle-Solé, Ruiz, Shlosman, 1991]
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Definition : On se donne ¢ couleurs 1,...,q. (L=rouge)
On colorie tout le monde en dehors de A,, en rouge.
Pour z dans la boite Ay, on tire au hasard une couleur o(z) € {1,...,q}.

Ph,roliol cexp (< 1HE) o1 H©@) = ¥ Loepoe

z,2'€Ap,
|z—2'|=1

Definition : (T) = lim P} 7,l00) =1]—1/q.

T < Te,0(T) > 0 T="T, T >T.,6(T) =0
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