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So 
far... 

Equilibrium properties of 
systems at a critical 
point. 

Since large regions tend 
to be correlated, we 
average over microscopic 
distances or look at 
longwavelength modes of 



t he order parameter f   
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Equilibration times 

Transport properties 

Response to time-dependent 
perturbations 

Inelastic scattering 

And many more...
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Infinite heat 
reservoir, T

Tracing over the 
reservoir leads to 
stochastic eqs of motion 
for s 

In Glauber dynamics, flips 
are attempted at rate a and 
succeed with probability
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equilibrium distribution by 
construction...  
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term



Microscopic Ising Dynamics
óCannot be solved for D > 1! Microscopic spins 
s vary too much on a small-distance, short-time 

scale.This yields the Langevin-like 
equation of motion

Infinite heat 
reservoir, T 

  

Noise 
term

ó

Relaxes to the correct 
equilibrium distribution by 
construction.  
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Kardar, Statistical Mechanics of 
Fields 

Like statics, we gain 
insight by "softening" the 
spins: 

We construct phenomenological eqs of 
motion

  presence of dissipative dynamics Over long time scales, 
inertial terms are irrelevant 
in the 
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Mesoscopic dynamics 

Kardar, Statistical Mechanics of 
Fields 

Like statics, we gain 
insight by "softening" the 
spins: 

We construct phenomenological eqs of 
motion

  ñStreaming termsñ left over from 
microscopic dynamics, conservation 
laws or interactions with other slow 
variables
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Mesoscopic dynamics 
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motion 

Not present for the n=1 Ising model
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Mesoscopic dynamics 

Kardar, Statistical Mechanics of 
Fields 

Like statics, we gain 
insight by "softening" the 
spins: 

We construct phenomenological eqs of 
motion

  By second law, reservoir effects act 
to lower the ñfree energyñ on 
average
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Mesoscopic dynamics 

Kardar, Statistical Mechanics of 
Fields 

Like statics, we gain 
insight by "softening" the 
spins: 

We construct phenomenological eqs of 
motion

  Reservoir noise results from the additive 
effect of many small fluctuations Ÿ 
Gaussian


