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Average energy
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on K ! for m) Very important
physical fact
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Now lets return to a system
of atoms or molecules we want

to study
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:: : closed isolated boxFN
. iii. ? no particle no energy

¥ t exchange exchange

these N particles follow Newton's

laws , so
if we know ☒(t)

we know Ñ at all times in theory



If we know particle positions & momenta

we know everything

classical Mechanics :
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dt

integrate! ←
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Newton's laws consume

energy . So even if we cannot

solve
,
E stays constant

[ no external forces]

Macrostate! NN ,E
microstates. any configuration
☒ =EI,p→3 where

✗ it box leg OEQEL ) f- i

711×7=-8
Express this constraint

as
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How many states are
there?

"

Count
"

curry state
where this

is true . for continuous, this

is an integral

fdIfd-psiklx.pl
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What is the probability of
a state . Assumption :

"equal

a priori possibilities
"
- why

should cry one state be

special?



so for N , n, E

PCE ) = Yz if 7AM -- E{ o otherwise
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Z counts all allowed configurations

Ifwe can also take snapshots of

dynamics , we would get representative
configurations



Ergodic - in principle , all possible
configurations eventually visited

If we have a long
"
movie

"
or
"

trajectory
"

Take snapshots Xi ,Pi
and to average, do

eg ¥¥!Al×i1=LA7im
Ife#c
<A> = LA> time


