
 

1 2 4 Conserved quantities and statistical independence

of macroscopic volumes
See Landau Lifshitz Statistical Mechanics

lionville's equation Consider a classical system comprising N

particles whoseposition andmounta an denoted as

anti
We write the dynamis as

in fi ifiifijf

Imagine thatyou sample an initial condition with aprobability

density s ftp t01 staff
Since 9ft pile are advertedby the flow given by s one

can define a probability current I pi E S girlie I
The conservation equation for probability the reads
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when we have introduced the POISSON BRACKET
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Liouville's theorem
stkff.fi 3 t is a constant

ofmotion Using the chain rule

IS EPH des PE
p

sit EE.IE fifE
o



Ing is additive Two subsystems 5 9 pity S aip
that are very large and thus assumed uncorrelated

S 97,9 P.PT 5 9 pi S 91 pi

In S or des hrs

Landon's trish8 Ing is an additive constantof notion

If E is the only additive constantofnotion then lug α E

Boltzmann weight

This is a second appealing justification of the Boltzmann
weight Still not a derivation KINETIC THEORY OF GASES



Chapter 2 The hintin theory of gases
So far we have argued that statistical

ensembles should

berelevant to describe complex systems
Q can we do better

Here Consider a dilute gas of interacting particles and

construct its dynamics
Show that it relaxes to equilibrium
Characterize this relaxation to extract transport
coefficients such as vicosity thermal conductivity etc

Eyster Nclassicalparticles interacting via a pain
potential V andexperiencing an externalpotential it so

dynamics betweenparticles

Comment V19 9 I V19 9 such that
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Goal Startfrom save initial condition characterize

the evolution of the system

ii
t 0 E Ot t

First challenge The joint knowledge of all dpi is

clearly toomuch information identify the right levelof
descriptions i e the good coarse grained observables and
build their dynamics e.g densityfield
2 1 Fromthe lionville equation to the BB GKY hierarchy
2 1 1 The lionville equation

Is s H
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evolution of8
when 1 0 interactions

Allin all
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Example
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to righthand side

important

deft 8,4

2 1 2 Coarse grained description

The joint probability distribution s qi pi t contains way too

mush information introduce coarse grained observablesto

describe the macroscopic evolution of the system

QI How Which observable should we use

General idea

We need to identify thefields thatallow us to derive a

closed self casistent descriptionofthesystem at largescales

Very difficult task in general

Exuple to

Én
Micro a bunchof particles

Ing random walk
the diffusion equation
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