Markov Chain

Minicourse

lecturne £

Eyal Lubetzky

Microsoft Research




PIMS Probability Summer School 2010

Glauber dynamics for Ising 2

The Ising model

» Underlying geometry: finite graph G=(V,E ) .

» Set of possible configurations: ‘g | G«G&
Q={+1}" ) -
» Probability of a configuration o€ At as F
given by the Gibbs distribution CG-6 |
1 D )
‘ (u(g) Z(ﬁ) exp ( ﬁzxyEE )a(y)D [no external field]

) Perromagnetzc ~~ inverse-temperature (> 0.

» Goal: sample the Gibbs distribution efficiently.
Main focus is on lattices at or near a certain critical ..
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Glauber dynamics for Ising

» One of the most commonly used MC samplers for the
Gibbs distribution:

> Update sites via iid Poisson(1) clocks

> Each update replaces a spinat u €V
by a new one ~ 1 conditioned
on V \{u} (heat-bath version).

» Ergodic reversible MC with stationary measure px.

» Introduced by Glauber in 1963. Other versions of the
dynamics include e.g. Metropolis.

» For >0 we can couple two chains such that one is
always above the other (monotone coupling).
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Glauber dynamics for critical Ising

» How fast
does the
dynamics
converge?

F

> 256 x 400 square lattice w. |
boundary conditions:
(+) at bottom

(=) elsewhere.

> Frame every ~2% steps,
L.e. ~2B updates/site.







