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GWNS.t 5H15 0 C 541 5445 208 t t

Le maliza of
w denote by P nitti 10,0 the
probability thatthe processsecel makes
theposition x ̅ at time t giventhatifftliffhtin.ir was at a attino

More concisely we write P x t no 0 and stressthat x ̅ no are

memes while a t is a stochasticprocess

Clearly P ri E 10,0 P ñ 2100,07 Q1howdosP r t a 0

evolves in time

1 TheFokker Plauch Equation
In Eq 111 the statistics of941do not depend on net This

called an additive noise Instead we can consider a case where

say the temperature is inhomogeneas T Ist Ist

Then Text the langevin equation is ofthetype
a Flult VIDI SIN 2
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This is called a multiplicative noise Ito formula can
beextended to this case which requiresthe timediscutization of
Eq 4 tobe

a etd.tl sect Fluctadt VIDHI s s ds

letus drive the evolution of Plant120,0 in thismoregeneral
case dummy integration
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member
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20191 fdy Plye 4,01 Ofg is maverage over the
realization of the processy t

Then we find

detail Feola 9411

Écdgdlx.gl is 2Dg did a g whendgf of

L slogans in

0

Using that Louis Sdx okiply we get
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boundary turns

Bay teens
Cast periodic bandany

condition 52dg 0

Case closed box a Carmi the Placa la Pinsat20,0 0
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In all standardcases the bondary turns vanish

Then in 31 dy Ela g Higl H x so that

plxielx.ro Fca Da P n t 20,0 4

when is an operator that acts on everything to itsright

This is the celebrated Fokker Plauch equation

Be carefulwith thepositionof Dialthat dasnotcommutewith



Mathematical a plate

let us follow a slightly more mathematicalnab

to the FPE
let f IR IR he a C function By definition fcuctilsfdxflxlplntla.io

This FfHD xft

Ito formula also tells us that faith f anti it Df nai

Takingthe average
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hold for any function f so that
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Intuitions

F o si ED randomwalk If DAP which is thediffusioneq
D 0 si F a advection f 2x F P

TheFobberPlanh is the combination of diffusion due to the raise
advectionofprobability due to the face

probability current

9ET.it Ithftacasnvationlanfa an
1 deP 2 51 1 with JAI FWP DdxP is a local

conservation law for theprobability density and Jex is called a

probability current

Example
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ftp.bgavity

3 my Vat
when I is the difference between

the colloidmass themassofthe
same value of fluid

F1 dep monyptmhtdgpis.EE mtgce
Startwith PCsol andwaituntil the system reaches a steady state in which

it doesnotevolve statistically dep13,4 0 mdngptuhidzp.ch

Since P o for 3 co C o dzP d P Plz Po é
This experiential atmosphere is called a Penin profile wasreasoned

experimentally by Jean Penin Nobelprize in 1920



Magenally si MU'M VAT HI where Vextisacafining

potutialthFohherplauchequationreadsdeP

8 untifturing It
so that Plxl e Vt is a steady state solution of the system

This is the Boltzmann weight the colloid reaches thermal

equilibrium The solventacts like a thermostat an equilibrated

fluid drives an inert particle into an equilibrated stationary state

stationaryObjet in Skiing Langevin state Canonical
equilibrated bath equation measure

Ct For PCA to be manalizable we need SdxéβU too

V14 has to diverge fastenough

If Vix elogin e Put tap not integrable forEp 1
unto MTS E

athigh terpuature the system doesnotequilibrate
Thepotentials that diverges faster than logarithmically an calledconfining

potentials


