
www.21-Diffvsionshoaedthat variance of random

thermal ferries is directly related
to the macroscopic drag

molecules feel

(Sfftlsfft's > = 2B sit-E)

Fang = - GuD= KBT &
, q=orRa



CAA (e) =¥ fÉAÉ+¥ SAC#def
A

Exif
%¥€ ,

TUF



Most experiments , measure
" spectral density

" ftp.e-tk]

✗

c = fat e-
"

tea,#
AA

- ✗

CCH =A cos , wit ,
f?

- itcw -w -,
dt

-x

=A_z[ eiw
't
+ e-

iw 't]
Ft 1¥



¥¥ñ÷m÷¥÷÷:F-- - V{ t Fred 1+1



KEEFE}:*
48×5 > at

45×12 > = 2d Dt



÷¥¥



→ 1¥
-

e-



%¥ = ¥

pcx.tl#tEpC*,o)--8cx
)

p (✗ → ± x ) = o

apai✗ → ± -1
= o



( ( ✗ - ex>57 = fdxlx-cxsipcx.tl
✗ - no

¢2>c- = f-*Zpcx,t) dx

%-=fj✗oqTEE,%É
"""



¥-42k =% 8¥ pcx.tl dx

= 2D↳ppcx, f) DX

= 2D ¥pc%H
=DTip t)

(x2 ) = 2 Dt
Ñ= ( s✗ , Sy , SZ)

4×2 tsy2+82-2) =3 ( 5×27 = 6 Dt



8-+48×5> =¥< ( fotvct -Hei>
* fjvctldt -

t

= < 2 fovctildt
-
• vet) )

= 2 got( vct-wet > dt
'

Iv s=t- t
-

= zfot < vcosvcs] > ds
time translational
law



¥¢§xYz=2§(vcssvcoids'
←

= 2D

⇒ D= fotcvcssvcen > ds

[ D] =
[ distance]2

"

Fine]
D= Maids R= Klum



¥ past =D ¥+2 pcx, E)
✓G- , t ) = I

cwé
vtg



v12)=é&/~ quietvco)

+ foe@+ e- Elmet
-⇒

SEAT
imagine

"
t=o

"
is in infinite past

e

dt e-{once
- +1

Sect )" f.
• a

u= ne - t

V12)= Imf?dué%" SFG-a)



V12) = Info due
-%" SF ce-a)

trance? > = 'ñfo%foTé
e-4am

"

e-4m£ice- insect -u'D
f
'

2

2B Stein - legit]
= £22B fdae-E.tn Clute



= £22B fdae-E.tn Clute
✗

=tmz2B e-
{"(¥ "'t

fda e-Elwin
= _mBq e-

Elmet -as
°

←B=ks?⃝
www.i-krs-mte-E/ml4-~i)--ksIme-EdmlIi-Iil



←an

+

Gym is an muotime

☒✗ 127=2 vcssvco) >ds

USD12s
= 2 fit fits cvcslucoi

0 0



mstcel-2f.ge#ks-mTe-E1msds
⇒ ⇒ ⇒

ZKBT

g- [E- g- + g- e-4mF
MSD a ZDE large z DIk
as z→x MSD→ ZEITZ =2Dz



D¥= ÉÉya←
→
D • 2 = ¥-1 at

E-eisi.nl#:-EH--.



ZKBT
- Elm

MSDCEK-qff-mq-tm-s.eu
small time t smaller thesm⑨
e-Eat a 1 - Enz +Caf.IE 't - - --

MSD(E) = KYI. g- (Impe? ¥522



(8×2) (t) I 1¥ £2
¥

= ( v2 > £2

v84 = v t ← ballistic
ring rms motion

000 D:#
oooo mE÷
000☐
o o o

c-



Supercooled liquid
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