
Lectures : Classical Mechanics &

Micro canonical Ensemble

Last time - Hamilton's Gns of Motion
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Phase space is the coordinates describing everything about the system
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" of a system is one particular
point in phase space *CH for  our system

For a conservative system ,
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on initial total energy
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is a collection of microstates

all with the Same macroscopic characteristics
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We can assert that the total number of
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So that f stays normal iced



If we draw a volume in phase space
No Sources or sinks

, IF points in uol.me =

flux through surface
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OfCf¥ t diff . Tlftxcthtt=0 = dat
-

{
'

g. in , . .  . 6. pin .

,'psn3 . { II. ii.  ifgw , .
.  - ftp.if

+ I :cif anti:}!±[ OH
Fpi Ogi

!f¥tEfH3-Liouville equator

in analogy w/ qm ,
Call { - ,

H } I ih

such that ¥ tilt -

- o ⇒ formally ACH -

- e
- itfw,



Equilibrium means f is canst in time

at every point in space ,
ie
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this means f is a
function of the Hamiltonian

one way
of restating this is if
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This is called the partition function and

it counts the total number of microstates
accessible in the ensemble

Ensemble averaging it we knew Z C at Eq . )
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The form of Ii will depend an He ensemble



Micro canonical Ensemble
-

For an isolated macroscopic System with a given Set
-

all microstates with the same macroscopic

properties are equally likely
( "

equal
-

a priori probabilities
'

postulate )

If we have N particles in a box of volume U
with no exchange of Energy ,

then
it's a conservative system & dynamics

will follow Ham
. Eqns .
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Hence at equilibrium
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here we will just note it should

have a YN ! in it since classical

particles are
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indistinguishable
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Correction to thermodynamics
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Extensive functions double when the system
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Suppose we take our two systems

not exactly identical and let only E flow
,

whole system is isolated
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Which value is most likely ?
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Thermodynamics says heat will flow

from are part to the other until the

temperatures are equal



So somehow we expect @lo97Oeln.uk
be related to the temperature

Basic thermo will tell us ( next that It = @oeIIn.u

hence if we associate TSCNigel-kblcgrcn.u.FI
we gut Hut ① 2 bodies in contact een lice ' HEB

② Entropy is maximized far a closed system
at egeilibnn

This connects microscopic States to one macro

observable L & others
, see next D


