
Lecture 7- Intro to sampling
Reminder : goal of stat meth
Is to compute average observables
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some problems can solve exactly,
put most not . Will talk

about

how to solve numerically

First : finish canonical ensemble
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first finish ideal gas
:

Q= ( ¥Y=¥vY2rmksT)%NIs
= :p

-% N
. stuff

E. = -%-§= IN ÷F=?NksT ✓
one more thermo quantity of
Importance!
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Example of fluctuation dissipation

theorem : fluctuations @ eg
prep to how quantity rekaestoeq

( Onsager regression)

lwhet does valet mean passing ?

F.* fhWhhvhn
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Energy goes
in Root of bath

How big is flu relative to E ?
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These energy fluctuations are

what allow chemical systems

to overcame banners and undergo
reactions . But how do we
calculate properties if we

can't

eiplicitly get 7?

Consider the problem of computing
to> =fdiioiiypixi
first , lets consider that most
Observables may only depend on
position
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Then 40> = const . fdÑéPkÑocÉ)
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Candehhe another pos . É=fd×iP
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Now consider Id problem
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Can compute Co> numerically
" by quadrature
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Seems great , whats the problem

For each dimension:

# points = thx

so for
d dimensions

# =(4s×)d= ed
1^140×1

eryparusialy large ld=3N gets
big fast)

Idea of sampling !

Generate representative cfgs
St ✗ +

✗ Plxt somehow

Then 407=1+-12-01×+1
f--1

One way to do this is
"Molecular

Dynamics"
,
mimic Newton1- temp



First discuss M_Éo
generate a "

Markov chain
"

✗C- → Xttl , depends only
on

covert state

If this satisfies "detailed balance"

Plxt)P( ✗e->✗++ ,) =P(✗++1) Patti>✗x)

then can be proven that

chain Cauwges sit. ✗~Pl×)


