
Noneqpt
Langevin equation

mff = - Ev - Dut SHH
- Etim

UCH -- hole + tmfotdt.e-dttjtf.hu ,
£+48Htt > = 2)ottumwa > du = 2B

MSD at fat long times )



(v CH V ( t
'1)
time
= ¥1 Is u ( t th ult 'ts)
mm"

tinning
.

LN!!! ? = CHI

CHI#



want UCH Kol

wont f ! (vculvcoi > du

u¥=uo¥M. #Hii" it ,
assumption that f-

"

o
"

is in infinite

past . . .

in equilibrium



x x

actin;ds!!-
T

ray -- Jotseaeiilmdu ,Imf
F- (t - utslsflt

'
-nets)

•
-

replace WY average 2138ft - U , - 1-
'

tha)



dltlvcth-ffdu.IE/mluilt?ijID=2mBz.gmgeElmCt-tTmZ
" B

- Eal t - t- I
- - e

ME

↳
+ - +y

B=kstE
- Elm It - t't

< vlttvlt'D= KIM e ←



Time average ↳ Equilibrium Average

- Elm It - t't
< vlttvlt'D= Krim e f f
( except Jotdt 2)ottucuvcol > du
-

✓ CHU\



(except fjdt 2got Kant e- Em Ia
-

-

= fide thing f. e
- E "n f!

= foTdt 2 of [ I - e
- Eth]

= 2kfI [ z - ng t ; e-
E Tm )

at large t →
2

re



at large T

MSDN I 21ft . I
= 2 D . z ←

before

skin retaken

µ::::i÷÷i÷
energy forceful Mf



Eg = 6th a Stokes formula
E f radius

viscosity ←

D= III. ⇒ lDi=÷
Stokes- Einstein re la him

* Note : violated in
"

Glasses
"



LET")
-

-

2k¥12 - mztme
- Eth)

at small T
i

expc - Gym ) - I
-

'Itzhak ..

× KIM IZ t higher order

-

[ d -- ut , ballistic motion ]



MSD (gf⇒'
fusion

) a

short long

n .

plateau



Non - Markarian

Markovich Means
, dynamics only

depend on Ih -- CE,
-pl

,

H

N
.
M - dependence on

"

history "

- GUM - f,jk (t - slues) d s" Memory
°- - foods Kcs) v Cf - a

kernel
"



x
?

tart.

• Can be non
- equilibrium

• Can be from "
coarse grain ing

"



17¥
""

www.iuniwse"
← system t bath

system
Hamiltonian dynamics
follows N

,
U
,
E

"

Integrate out
" bath

tf u,T heat in and out



K ( s)
if memory is exponential

- as

Ksla e
'

make system Markovich by
putting back in degrees of freedom



mddt = - E J - Xu t SECH

= - Jotdskkcslvit - s ) - Da tf FIH
Generalized longerin equation

dgH = it . a LH -fotds last att-si
+ SETH

GETHSE(t
-

I ) = Ke Lt - t ' ) Gasa>eg



if related to the derivatively
= of the " potential "X matrix

Harmonic oscillator

UCH = I mw2×Z
U' = WZX


