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compute properties of molecules
w/ QM (small molecules)

Chemistry expts ← co
" atoms

or more



Most properties of a system
[ heat capacity , Tm , density]
don't depend on the arrangement
of the atoms

Guess: all of these properties
are averages over molecular
=

arrangements [ no reactions]



In this class - how measurable

properties arise←
Averages over molecular configure ..

Connect classical Mechanics
→ how atoms move

to :

① Thermodynamics ( entropy
free energy , heat capacity . . .)



② Kinetics - rates of going
between States of ⇐ N

B

③ Computer simulations can

some problems w/ no exact
solution



Statistical mechanics
-

Eg: Diffusion in l dimension
on a lattice

Later : 3D diffusion & brownian
Metros

,
Einstein 1905
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How far does it go in N steps
" dynamics ", flipping a coin N times

M, Mz . . . i

mover:{ mi} -- E L , R , R , R, 44 . --3

Xo X , Xz . - - -

trajectory:{Xi} -- { O, - a , O, a, a, a , o, . }



How do we are liq it :

Time averages : for observable
A
, A (Xi)

<A>time =
'
n'
'

Ing at-77
,

Acxi)

displacement i = Xi - Xo E di

cd.tn?nidi-.--xotfnEixil
largem

t <xD -Ko



Xj = ko t ie
,

mi = Xo t a Nrlj) - a Nail

4) = III.xi -- f ji .Lxotalkljl - an Lil)L
= xotaaj.CI' - I. ti
p

exo tain Eiler-Rijn EnEIPr- 'Hi
= Xo ten . M¥-11 ( Pr- II

PrtPL =L x Xo t a MlPr -I)
Pc = I -PR

if Pr>
' 12

(d) I am (PR -K) udrifts
"



d l Ld1=0 if Pr = yz

tenthfro:
"

t


