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other kinds of Brownian Motion

⇒ are Gaming

is useful for other kinds of random

processes
besides a particle is solution

To illustrate this
,

lets look @ chemical

reactions

Simplest reaction is

A ÷÷B
expect d¥ = Bks - Akt

doff = Akt - BKB

In this case , we know

At B = Na
,

canst # molecules



@ Eg still true
, Acgt Beg = N

In the spirit of or pre u work
,

think about

A I Aeg TC
,

A at a particular time

is a deviation from
eq

This means D= Beg - c

C measures reaction candi has from all in

A ( C
-

- Beg) to all in B C ⇐  - Aeg)

Lastly ,
we home our detailed balance condition

Aegtt = Krs Beg

Combining this info
,

are hare

dCAq¥o= -

KalAegtcltkgl
Beg

- c )

d(Beqy = kpc
Aeg to ) - land Beg - 4

dA¥=dZeq to

Subtract :
2 defy = 2kg ( Beg - c ) -2kt Hey -14



⇒ d¥= - Lkftkrslc

⇒ Cct ) = e- Act t kg ) t ←
True

Fcetkro

Macroscopic diff from
eg decays to

eg . exponentially

Onsager Regression Hypothesis El 9311

small fluctuations decay on the savage
, money

@ of the some way as Macroscopic deviations

[ not really a hypothesis,
mine like so

for always tree theory / law ]
Makes sense

,
how would ya know whether prepared in

this state
, or result of true dynamics

⇒ L CCH CCH ) = Le > eqe-lkitkzllt.tt
Havener

,
it can 't be true that

the run eq condition goes to GO
.

. .



. . .

and then the number of A & Bae

fixed , thy hare to fluctuate randomly

Have to maintain a 47cg that is non - zero

this is just like Brownian motion

so
, postulate dc

It
= - Ck it kz ) Ct SF

p
& now §EH SFC t ' ) > = 2K

, tkzkczegct - t )

Hwa -

This is a macroscopic view of chemical eg ,

but where do these rate constants come

from
.

For this simple prob,
we expert something

"

aunt:i:÷÷÷÷÷:÷ .



Now we have to cannot this to the
microscopic Stat mech theory we've

learned all semester .

Molecularby ,

we still have Qcx , pt-cfdpfdp.se
- PHKTPT

Real problem example could be

IT I ¥
99.99%

Define of by a collective coordinate
transition state @ q* Cantin Al

Can define a function HA Cg) = { I , got
't

( HA ) = XA =
AT

Os qzgut

Aegt Beg
Since IKAT is 1in A 20 otherwise

[ HAZ ] =
HAMAB! EH = XA

PCAITPCBI Platt PCB)



⇒ L SHAZ ) =L HAT - LHa5= Xa - Hi
= XACI - XAFXAXB

Now
,

already said

( CCH CeoD= e-
¥

' n

. say

similarly at a microscopic level

Lsthtqunlstlacqcoii
) -

- ETA . xn L Sth )

⇒ e-
Htm

=Atacama
Xtxs

call Hateful )
= HAUT Ear simplicity

since we are how the number in A is changing in the
take time door

- Ime - turn
= LshAHSoD

XAXB

last time sort of di used ¢
@ eat

"

LACH Alt ' D= LAW Act
'

- ti > = KAH - t
' TACOS

⇒LACOIACH > =L A' COACH )



For our case
-

GHACOBtin.CH
) =

GtiaCast
IAHD

Important to hose d.at#83=gjddqHa---qgCg-Ff)

Be danger from O -2A → o instantaneously

So -

Atheist
ACH> =L - ifcas( got - ElSHAKFCHD

= Cigars ( geo - I 18 Hedged
since H B = I - HA

and Lif Lol 8cg Lol - g*D ⇒

b k velocity & configs are uncorrelated

" "

¥
. .

e-
thx ¥ ,

InitioITunes Helga'D

Right side is flux crossing surface if

ends up in B

Left side is simple exponential & cant account
for really short the Arcs

, hence



evidence regression hypothesis is true only
after coarse - g raining over short the Seales

,
SO

expect this to be true for Tm .cat ocean

( fest barrier crossly
)

If so Ian =

knftk,
=

¥4,4058
C Gen-8*1 tbcgct 'D

mutt by Xs & detailed balance

Xblkftk b) =

ftp.lkftkrd-Y#qalkttksl=IIIz.lkftkrs )

Fkf

So Kf =

txatvtoscq-qklttscgc.tt

)

This connect microscopic behavior at

the transition state to the macroscopic

reaction ate




