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Last time:

Isolated system , assume
molecules /particles follow
newton's laws

☐:
conserve N, V, E
t

future
class

How many states
? said

I#NN,e) =§dÉ 81711×1 -e)

actually thot =,
constant

prefactor later. if inditing, xtn!



what is probability of a microekte?

PCX) = {¥µu, , , if 7-Kate
0 if not

⇒ reallypyy-CSCHCN-EIEWda-priop.inability RCN, v. E)

fdx PCH = I
ACN, ye,

#817km -e)

=L
,
✓

[will compile for ideal gas
later]

said a system will follow a
"

trajectory
" and if we knew

✗ t.tn → kltzl → - . . ✗Ctrl then



(A)time -_ b- ÉAlxcti ))
{✗ (ti ) } are representative
samples of PCX)
it system is ergodic
i.e

. all states accessible

and eventually reached.

If so (A)É (A)ens

assign =fd×PCHAK)

Note - no PLH needed in time average
because each ✗ comes up

with connect prob already
→ called a sampling

" distribution



Return to main point of stat
mech which is to compute

macro quantities from averages
of micro

start to explore connection w/

thermodynamics, which we
will

recap more later

thermodynamics is the study of
movement of heterosisand that
Is what we will consider first

2 systems

|zµ,q° so Energy can flew



Now E still conserved but

Etot = E, 1- Ez Is constant while

E
,
could be 0←> E tot

and same for Ez
,
so what value

does it take? can ask what

value is most probable .
ie maximize dl%¥ftot)

whet is R ?

ItNtotivtut
,Got
)=R(Ni,Vik, ) ✗
I(Nz , V2, G)

maximize, find ¥
,

__ 0



Instead of it, maximize loge,
other easier, equivalent

logRCN.ba -- loyrwnv.ie ,)
1- log IlNi , he,G)

0=0109%1144-+01%440
E-- E, t E, =) E ,

> E-Ez

DX ox
E- Te, 8¥ = -¥,
⇒ o-iiei-EE.io"
[const N, , V , , Ne , V27

Thermo- heat flows until temp
end , so maybe related to temp



Will see from thermo that

f- = (%z)µ, so this

motivates us to associate

SINN,EK-krslogdcmv.ae)
in which case,

① 2 bodies at equilibrium
equalize Igt =P

② Entropy is maximized for
a closed system at equilibrium

why this definition of entropy?
It has one key properly ,
extensively



An extensive quantity is are that
scales with the size of the system

N
,
V
,E , S ← examples

Intensive does not depend as
system size - egztsp

Divide extensive quantities to

get intensive one, eg p=Mv

Why S extensive - duplicate system

TÑ f- d. Rz

stot-kslogd-kslogh.lkBlogdz
if doubled Stop = 25 ,


