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Percolation measure on 2d :
open Ipp ( We = 1) =p
closed Pp ( We = D) = b - p ,

independently too every edge .
W c- GO.gg/Ed
Phase transition when d 72 :
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we will show that clusters
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To achieve this
.

we will
nneed differential inequalities

,

Margolis - Russo ¥Éomula

Let G-tv.EE) - finite graph .

Let t : has}E→ 40,1 }
boolean functions

Define /Fcp) : = IEPCFCWD .
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F'cop) ⇒ p¥p; Liou# we )
e-F-
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Take 101 : _=£¥E We -940pea edges}.
Then :
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= § f-(cos . plwl, Et -101

Differentiate inp :
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this is because
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Note that

101 - HEAP = Ellwe -p)
EGE

Insert this in (*) :

F' cp) =p¥p,- I F-pflflw) - cwép]
e-E-✓
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/Eplwe ) 1K$
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Rey . Here we 're used :
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This formula has a

geometric interpretation
when f- = 11A

,

for an

increasing event d- .

Def
Teti-e on 40.11

F-
a partial

order : w f w
' Eff

we a- We
'

.

for Keef
F-event d- E- Go, SSE is called

increasing if the toefdowing
holds : too every WE d-

and w
'

d- W , we have

W
'

c- A .

In other words
, Sda is

increasing It .
this partial

with respect to
order

.

Es . LF infinite cluster }
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It ooa happen that the
status of an event A-

depends on the status

of a certain edge -

then this edge is called

pivotal .
Dots
-

Let u c- { e. 1)
E
, e c- F-

.

Denote beg w° annal we
two config . that coincide
with co on edges ia Eyes
and : WE =L open

WE = 0 closed
.

We
say that e is pivotal
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,
,,
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,
W
'

4- A
This event is pive.CA);
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- festers of e.
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Five (A) = 40, STE .
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If fate
,
then Pivf (A)=P.

s F-
2)
A :-.# = 4ps→ QRS

p Q
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,
W
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Tet p c- Lost] ¥ F-

- finite sect
of edges .

Consider event A c- 40,1 } F-
,

which is increasing .
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'
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doe rivals 've of Hp CA ) is the
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Proof :
Tubs titufe If I -- 11A in the Leming

Fcp) = Pp CA )
(**) F'cp) =
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(f)
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Proof of Cory.

• An Pine CA) does not
depend on e.

Indeed consider w° and w?
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or Wo

,

w
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It Csi
,
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,
(A)
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'
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It Csi

,
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.
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• Then :

IEC 11*4e-d) 11 piuecqge )
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F-exercise : prove this formula

Featly through the

coupling .

7. Sharpness of the
phase transition .

Then ( Menshikov
'
88
,
Aiteerman -

-

Bartley Ht)
Fix d 222 and pcpecd ) .

then there exists cop> 0,
such that , for all 21

,

1%10→ ddu) - e-Cph
Furthermore

,
there exists

I > 0
,
s
,

t
.

for all p > peed) :

Pp ( o ← ooo) Xp-py.ee

keening :
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=
ear . decay Ppc →D) Xp -peg C
f /

Ocp) is not
differentiable¥¥⑦ at Pa .


