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Introduction  Percolation model

Site percolation on the square lattice

Let p € [0, 1]. Each vertex (site) is

@ open with probability p (black),
o closed with probability 1 — p (white),

independently from each other.
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Site percolation on the square lattice

Let p € [0, 1]. Each vertex (site) is

@ open with probability p (black),
o closed with probability 1 — p (white),

independently from each other.
0(p) :=Pp(0 <> o0).
pc := inf{p[6(p) > 0}. )

Cluster = open connected component.

From now on, p = p..
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Introduction  Percolation model

Scale invariance and RSW

Lemma (RSW)
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Introduction  Percolation model

Scale invariance and RSW

Ppc (l

Lemma (RSW)

/b/ﬁ\J//\>zc>0

3n

Consequences:

mi(a,b) == ]P)pc ﬁ/lb {Z (E) /"
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Quasi-multiplicativity

7T1(31, 32)#1(32, 33) = 7T1(31, 33)-
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Introduction  Percolation model

Scale invariance and RSW

Pp(; (z

o[> (@)
ey~ B, || DM {2 @0
)

Quasi-multiplicativity

Lemma (RSW)

/w/f\J//\>zc>0

3n

Consequences:

7T1(31, 32)#1(32, 33) = 7T1(31, 33)-

We set m1(n) := m1(1, n).
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Largest critical cluster in A,

Largest cluster in A, := [—n, n]?: c.
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> cn?mi(n)  easy
E, #CM { < Cn?my(n) BCKS '99
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Introduction  Percolation model

Largest critical cluster in A,

Largest cluster in A, := [—n, n]% CSV.

> cn?mi(n)  easy
E, #CM { < Cn?my(n) BCKS '99

— anmy(n) in progress

Theorem (BCKS '99)

There are constants ¢, C > 0 such that
foralln>1

Py (#CY > xn?mi(n)) < Ce™ .
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Largest cluster in A, := [—n, n]% CSV. Theorem (K.)
rem .
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Largest critical cluster in A,

Largest cluster in A, := [—n, n]% CSV. Theorem (K.)
rem .

> cnmi(n)  easy There are constants ¢, C > 0 such
Epc#cr(yl) < Crmy(n) BCKS '99 that for all n > 1

— anmy(n) in progress < Ce-e’
Cu?

Py (#C) > n*mi(n/u)) {> _
> ce

Theorem (BCKS '99) ’
On the triangular lattice

There are constants ¢, C > 0 such that
foralln>1

< Ce_CX96/5
By, (#C > xn?m (n)) {—

Py (#CY > xn?mi(n)) < Ce™ . > ce
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Introduction Proof of the upper bound

Proof of the upper bound

Let V,={veN,|v+ Iy}

L) T
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Proof of the upper bound

Let V,={veN,|v+ Iy}
By BCKS '99, enough to show P,(#V, > n?m(n/u)) < Ce=".
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Proof of the upper bound
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Introduction Proof of the upper bound

Recall dy = £ minyzyex |[x — yl|
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Pigeon-hole principle = 2d; < n/[vk — 1].
In general, 2d; < n/|v'k — ]

Group together dx_1, dk—2,dk_2211 < n, di_n2, ... di_ag < nf2, ...

EPC<#;)> < C n 7T1( ) Z O Hd/’ﬂ'l d/

<c* (fwﬂn/ﬂ))k. 0
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Introduction Proof of the upper bound

What is self-destructive percolation?

Let p,d € [0, 1].
Two percolation configurations:

@ w - intensity p (measure PP,,).
@ o - intensity § (small).

!
[ e
>
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Introduction Proof of the upper bound

What is self-destructive percolation?

Let p,d € [0, 1].
Two percolation configurations:

@ w - intensity p (measure PP,,).
@ o - intensity § (small).

close infinite cluster __
—_— Ww.
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Introduction Proof of the upper bound

What is self-destructive percolation?

Let p,d € [0, 1].
Two percolation configurations:

@ w - intensity p (measure PP,,).
@ o - intensity § (small).

close infinite cluster __
%

@® =@V o is an enhancement of @.

Call P, s the measure for w,0,@’, ...

dc(p) = sup{d : P, 5(0 & o0) = 0}. O—e
Question: §.(p) — 0 as p \, p.?

Demeter Kiss (University of Cambridge and AIMR) Largest cluster 11 August 2014

7/9



Introduction Proof of the upper bound

What is self-destructive percolation?

Let p,d € [0, 1].
Two percolation configurations:

@ w - intensity p (measure PP,,).
@ o - intensity § (small).

close infinite cluster __
%

0

w’ = w V o is an enhancement of w.

Call P, s the measure for w,0,@’, ...

dc(p) = sup{d : P, 5(0 & o0) = 0}. O—e

Theorem (K., Manolescu, Sidoravicius '13)

There exists § > 0 such that, for all p > pc,

dc(p) > 6.
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Introduction Proof of the upper bound

Thank you!
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Introduction  Proof of the lower bound

Proof of the lower bound

Po(#V, > n*mi(n/u)) < Ce=’
Ep #Vs > cn’mi(n)
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Introduction

Proof of the lower bound

Pp(#Va > nPmi(n/u)) < Ce™
Ep #V, > cn’mi(n)

Proof of the lower bound

} = P,(#V, > cn®mi(n)) > ¢ > 0.

Demeter Kiss (University of Cambridge and AIMR) Largest cluster 11 August 2014

9/9



Introduction  Proof of the lower bound

Proof of the lower bound

(1) Pp(#Vs > cn®mi(n)) > ¢’ >0

Demeter Kiss (University of Cambridge and AIMR) Largest cluster 11 August 2014 9/9



Introduction  Proof of the lower bound

Proof of the lower bound

(1) Pp(#Vs > cn®mi(n)) > ¢’ >0

Lemma (RSW)

o

2n

>2c>0.
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Proof of the lower bound

(1) Pp(#Vs > cn®mi(n)) > ¢’ >0

Lemma (RSW)

Py, ([/\f\> > > 0.

Lemma (FKG)

For all increasing events A, B

Pp (AN B) = Py(A)Ps(B)
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Lemma (RSW)
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Introduction  Proof of the lower bound

Proof of the lower bound

(1) Pp(#Vs > cn®mi(n)) > ¢’ >0

Lemma (RSW)

Domino,, (u)
Py, (rl/\f\> >c>0. gn/u
Lemma (FKG) :;_(,
For all increasing events A, B /
B,.(AN B) > P,(A)E,(B)
= P, (Domino,(u)) > e~ 2

On Domino,(u), M > #{v € Nuc1 [ v > ONan(v)} = Ay ().
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Proof of the lower bound

(1) Pp(#Vs > cn®mi(n)) > ¢’ >0

Lemma (RSW)

Py, <I|/\f\> >c>0. dnfu

2n

Lemma (FKG)

For all increasing events A, B

Pp (AN B) = Py(A)Ps(B)

= P, (Dominop(u)) > e’ o
On Domino,(u), et > #{v € Nuc1 [ v > ONan(v)} = Ay ().

(1) = B (A(0) = cu?(nfuPms(n/u) = ¥ > 0.
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