
Lecture 4 - thermo review

micro canonical examples



Basic thermo reminder
-

1st law : cor&Igy . Chose in internet

energy of
a system is canal to the amount of

hut transferred to the system
-

work

done by the system

s.E.EE.im. :['Intesa
DE = 8g - Sw

, put 8 b/c depends or path
taken fran state a to b

different kinds of work include charging
volume at canst pressure ,

and obeying number

of particles w/ or against chemical gradient
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④hut is not a state Reaction but

exists a quantity DS= SQA thet is a
state Rucka

ie SCH- stall= fabsalt far
ay path fun
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rearranging first law
,
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② Quasi static process on isolated system ,

Ds -0 C no heat flow)

③ Non - quasi static process in an isolated

System , 6520



Next we will return to Shs tical

mechanics .

There we will deal

with large numbers of particles ,

often indistinguishable

hee already saw a bit how if we hare

N indistinguishable things ,
me may hare

factors of N !
= N . @- I ) . ( u - u ca - Cc )

far ever Small numbers of particles ,
this

is a large number
,

how first does it

grow
N ! x NN - s whet is NN

Important relation e
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= ×
,

×a=¢osH)h=eabsH

So NN = EN ' 9N
, grows faster then exponentially in N

but N ! is clearly a title Sneller then NN

In feet
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N ! re NNEN far large N

,
or

log fN ! ) I N log N - N [ better appox Moon - N

we will use this later
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Another C generalizeddefinition of N !

M ( Ntl ) = N !
, AHH forex
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why?
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Recall integration by parts I udv = Uv - Juda
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What can we do w/ the micro canonical ensemble :

Given the previous statements
,

we should

k
able to complete c. g . Tor P of a system

System of obvious interest ,
N molecules loathes

in a box
,

b/c dilute system actually acts

like this -

Let 's
.

start w/ a simpler problem,
I petrie
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Appendix A. 15
,

SCH - ay = zita ,
fscx.atSatay

S Cx - xi ,
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Now lets get to the real problem
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do the same multidimensional substitution

for Byam
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di
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and it turns out ( hw ? I we can solve
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in a similar way to homework an

Gaussian intervals

Result will here a gamma
function
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Finally ,
we can show Something familiar I

useful I interesting . . .



S ( Niv , e) = Krs log I

T.EC#4n.ulogr=logCE
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thermal wavelength A = F
-

- Est

So entropy depends or U

-Gibbsparadox , entropy of mixing
what if we didnt have You !

indistinguishable

Hw : what is entropy of

mixing w/ and w/o

indistinguishably factor Yn !


