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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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Equilibrium statistical
mechanics tells us
thaPmierelssepidali{p, a])
so after coarse-graining

Peqlo(x)] o< exp (=5|o(x)))
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Coarse-graining is hard,
SO we guess a form for
S[f] based on symmetries
and transformation

properties of f
Example (LG):

S(z)] = /d% %(w)? FIot+
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" Dynamical
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Examples:



Cions in space and time

? Equilibration times

r Transport properties

€ Response to time-dependent
perturbations

|
a . .
A nelastic scattering
And many more...



" Dynamical

guestions

Main quantities of interest:
Two-time correlation function

C(X - Xf: L — tf) — <¢(X? t)gb(x,a tf»

0

~ Linear response function
, Relaipg R fﬁluﬂ ajentyssipatiog + — ' )h(x',t')

Theorem
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C(k,w)=ET—ImG(k,w)
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e correlation function
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Microscopic Ising
MICS
Hnucro — —JZ (7?(73

(27)

InTinite heat
reservoir, T
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Microscopic Ising Dynamics
Tracing over the

s reservolr leads to
stochastic eqs of motion
for s
In Glauber dynamics, flips
are attempted at rate a and

s succeed with probability




Microscopic Ising Dynamics
Relaxes to the correct
equilibrium distribution by

Infi .
T construction...
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Microscopic Ising

Dynamics
= P "P(o'
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Equilibrium proof:
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Microscopic Ising Dynamics
Relaxes to the correct
equilibrium distribution by
construction.

Can write as a Langevin-like
equation of motion
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Microscopic Ising Dynamics
Relaxes to the correct
equilibrium distribution by
construction.

Can write as a Langevin-like
equation of motion

do i €
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Microscopic Ising Dynamics
Relaxes to the correct
equilibrium distribution by
construction.

Can write as a Langevin-like
equation of motion
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" Mesoscopic dynamlcs

Like statics, we gain insight by “SoO
the splnsl

& o;(t) = ¢(x,t)
; E ,



Mesoscopic dynamlcs

° Like statics, we gain

Insight by1 ftenlng the
Sﬁ"wgg ) — oz, t)

We construct phenomenolog
motion




Mesoscopic dynamlcs

° Like statics, we gain
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presence ef dissipative dynamics Over long time scales,
8@ X, t |nert|al t?)rsls are irrelevant




Mesoscopic dynamlcs

° Like statics, we gain

Insight bM ! ftenlng" the
Sﬁi’r(lg i(t) = oz, t)

We construct phenomenolog
motion

AStreaming termsn | e
/ microscopde dynamics, conservation
0o(x, 1)
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Mesoscopic dynamlcs

° Like statics, we gain

Insight by1 ftenlng the
el ) oz,

W n
mgtfc?n @S:JC)’[ ptbeni)ﬁﬁer?onl&g S:al eqgs of

Not present for t




Mesoscopic dynamlcs

° Like statics, we gain

Insight by1 ftenlng the
el ) oz,

We construct phenomenolog
motion

By second law, reservoir effects act
| ower the nNnfree e
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Mesoscopic dynamics

Kardar, Statistical Mechanics of
Fields

° Like statics, we gain

Insight byl" ftenlng" the
Sﬁ"w(? (t) = o(z,1)

We construct phenomenological eqs of
motion

Reservoir noise results from the q_dditive
ffect of many small fluctuations Y
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