
Van der Waal 's Eqn & Intro to Simulation

Last time
, perturbation theory ,

're Ucr ) '

- Uowltuilrl
U , is small compared to do

Have to compute averages like

Le
- " "

% where La >
o

-

- fdr ache

to A
-

-
A =

- kgtlog Q =
- KBT log

ftp.qznfkgtlogle-B
" ' 7 o

A
,

= psu , >
o

- Plz Varo I m )

But what is Capo for small a ?

Remember Cholo = Zte Np food . r
'

Uo Crs goal

due
goal is gcrl when U ,

= 0

same analysis gives Lu , ) o
= 2am fo Frida

,
Cr ) go Cr )

-

Now know A
,

to low order

Point of perturbation theory is to stat

with a reference system we can
" sobre "



Simple potential is

hard
sphere t

attraction UH

=

.mil
,

::S:

in low density limit , g crime
' Pho "

= go
r co

for unperturbed
° I r ? t

goes # I
= -0 Cr - o )-

o < O

A
' "

IZRNpfoxrh.csyocridr-2nnpfo.ru#ndr
a = - Zn

Sofia
, d , >o=

- a NP = - a Nyu

To get Ao
,

need Z
' "

.
for ideal

gas
Z=VN

for low density gas , Zo = tauntwith repulsion

U available = U - V excluded

-



What is U excluded for a herd sphere partie
,

-  .

←
u

no particle an be closer the ,

D= 0
, so U'= 441203

Not
obvious ,

But this doublecounts exclusion b/c

particle i excludes j & vice versa
, so

Vexulluded = N . I . 4131203 = Nb

⇒ Zo = (U - Nb )
N

T
Enos

AT - Kost log ] -

a Nyu

P = - @How) = tkrstn.ly - a%2
= Nkzt

-

- aN%z
U - Nb

or BP = Key -

app
& Vander Waal 's era

Of state

= - ¥ log L I - x ) = I txt x
'

t . .  -

pp =p ( Its 's tub 't .
.  - ) -

app
ptoilb-zietofb.at-

.  - within VDW approx



Note, Van der waits egn of state hes

a change in behavior corresponding to

a critical point .
Can predict

Some " critical believer " C see pg 175-1771

but we win , discuss More w/ phase transitions
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These ] actually some of the first

things people tried to compute with
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E.S . do System of disks crystallize ?

first shown on a computer by Alder &
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. Crystal actually has

mare entropy !



How do we do these simulations ?
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Conclusion ! Monte Carlo is a verypowerful
( Easy) and general method for sampling from a

distribution
, not just in chemistry .

Useful in

Statistics ,
date science ,

machine learning . .
.

Downsides : Ill only one thing happens at a time

sometimes many mores rejected C inefficient )

(2) Generally good for state properties,
not likely any connection to real time

,
so

not good if you want info about kinetics


