La Pietra 2011

Mini course
Cutoff for Ising
on the lattice
k J

Eyal Lubetzky

Microsoft Research




La Pietra Probability Minicourse 2011

Outline >

Course plan

» Lecture 1: crash course on static & stochastic Ising
» Lecture 2: cutoff and two angles on the hypercube

» Lecture 3: reducing L' to L? mixing.

| » Lecture 4: breaking the dependencies: update supports

| » Lecture 5: existence of cutotf and summary.
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Static Ising model 3

Definition: the classical Ising model
» Underlying geometry: A = finite 2D grid.

: » Set of possible configurations: |
-' G {J_rl}A ’N |
(each site receives a plus/minus spin)
| » Probability of a configuration o€ ' &
given by the Gibbs distribution: -

(m > (15) xp(ﬁz x>a<y>+hza<x>

Partltlon Inverse External
function temperature field
B8>0
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Static Ising model 4

The classical Ising model

> (M(U ) o exp (52 O(x)v(y)) for o € Q) = {il}Aj

T~y

> Larger 3 favors configurations with ﬁ
aligned spins at neighboring sites. .

> Spin interactions ~ local, justitied
by the rapid decay of magnetic force
with distance.

» The magnetization is the ( normahzed) sum of spins:

M(o) = ‘A‘ Z o(x
z€EA
> Distinguishes between disorder (M ~ 0) and order.
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Static Ising model

The Ising phase-transition

» Ferromagnetism in this setting: [recall M(0) = 1) "o(z)]
A

» Condition on the boundary sites
all having plus spins.

> Let the system size |A| tend — o

(~ a magnetic field with effect — 0).
» What is the typical M(o) for large |A| ?







