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È Describes a sharp transition in the convergence 
of finite ergodic Markov chains to stationarity .
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Steady convergence
it takes a while to reach 

distance ½ from p, then a 
while longer to reach

distance ¼, etc.

Abrupt convergence
the distance from pquickly 

drops from 1 to 0
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È Consider an MCMC sampler (e.g., heat-bath 
Glauber dynamics for the Ising Model) with a 
mixing -time of order f(n).

È Cutoff ė  $some c >0 so that:
ÁWe must run the chain for 

at least ~ cÖf(n) steps to get 
anywhere near stationarity .

ÁRunning it any longer than 
that  is essentially redundant.

È Proofs usually require (and thus provide) a deep 
understanding of the chain (its reasons for mixing).

È Many natural chains are believedto have cutoff, yet 
proving cutoff can be extremely challenging.
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È Underlying geometry: finite graph G = (V,E) .

È Set of possible configurations:                     (spins).

È Probability of a configuration sÍWis given by the 
Gibbs distribution(no external field):

È b= inverse-temperature: as b¬ mG favors 
configurations with aligned neighboring spins.

È Heat-bath Glauber dynamics for mG (MC on W):  
Choose xÍV u.a.r. and update its spin according 
to mG conditioned on remaining spins.
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È Ising model on the complete graph:

ÁHigh temperature:
[Levin, Luczak, Peres õ08]

ÁComplete picture:
[Ding, L. , Peres ô10]

È Key element in analysis:

ÁBirth -and-death chains:
[Ding, L. , Peres õ09]

È Extensions to q-state Potts model :

Á [Cuff, Ding, L., Louidor ,  Peres, Sly]
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Between (bm , bc):
Exponential mixing, but
Fast òessential mixingó 
with cutoff

(well known)


