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Last time densityof states by energy for Harmoni oscill
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Combining multiple copies of Harmonic ose
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much faster growth of volume
of statespace as a f of energy
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applying sum Ax Volcioville
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Temperature Boltzmann distribution

Lea i Equipartitionof energy
when system is at equilibrium
states of equal energy are equally likely

ii If two systems Mi Wi H Mz We Hz
are each in equilibrium
the joint systee may not be in equilibrium
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Warning Without interaction terms in Htot HitH2
H and H2 are separately conserved

Htot H Htot He 0

Implicit in Equipartition for joint systems
is that there are small unknown interaction

terms we may wait longer for equilibrin
making the Hamiltoniansystem Ergodic



Mainquestion How to determine equilibrium of Joint system

i e at equilibrium what are energiesof systems 1411
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fB two system A B

joinedtogether

density of states SLA x RB X

by energy

total energy constant y Etot

Q what is prob that system A has energy
and that syst B has energy Efot x y

P Ha x dx

P α number of states of joint system
w Energy Eft St Ha
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Q forwhat valueof x is P maximum
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i.e.IE 2eEt x1x 0
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equality of derivatives of entropies

wrt to subsystem energy

Def The inverse temperature β
t

is this quantity temp

β 2121

two subsystems are in equilibrium when they

have same temperature



e g RACE GEM

RB E En

P α Eam Etot EA

ii

β can be negative for systemsAt
where energy bounded above in this
case as β passes through zero

T to is negative values



Boltzmann distribution

Pairofsystems A B EA CL EB

B is a heat bath or reservoir

Assume A B is in equilibrium
Q what is prob that A is in a specific state

ofenergy EA
P α RB Etot EA

Taylor
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P A has specific state
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Boltzmann canonical distribution



obtain Prob density for EA

Pale de C RACE EPE de

Bot Sourian structure of
dynamital systems

English by Cushman et al

Pa
E in evil w large bath



Push forward H M IR CA

Proper H aib compact
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orient defined

ʰ

ECF
0

E fibre bundle
It w compact oriented fibres
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fiber integration


