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Diffusion In porous material
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Microscopic description of the reaction Theory:
MICroscopic

Reaction coordinate linear response theory
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Microscopic description of the reaction Theory:
MICroscopic
linear response theory

Reaction coordinate

Reactant A: (<Q*

Product B: g>q*




Very small perturbation: linear response theory

Ac, =(0a), ~{9a),
H = Ho _ggA(q_q*)

a?;’* =p (<(9A)Z>O -<9A>§)

= ,3(<9A>0 (1_<gA>o))
= IB(<CA>O (1_<CA>0)) - 'B<CA>O<CB>O

Switch of the perturbation: dynamic linear response

Ac, (t) =Ac, (O) <A9A (O) AQ, (t)>
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Linear response theory: static
H=H,-¢&B

(BA) = (A) = {A),
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For sufficiently short t

Ky g (t)= <QA(O) QA(t)>

(Ca)
ga(q-9*)= qag“(gq_q*) =% (gq‘ a*)
<Q(0) agB(qu)_q )gB(t)>




Stationary

%<A(t)B(t+t')>:O

(A(t)B(t+t')+(A(t)B(t+t))=0
(A(0)B(t))=-(A(0)B(t))




Eyring’s transition state theory
<q(o) 0gs (a(0)-9*)
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s (a-9%)=1-g,(a-a*)=6(q-0o*)
g.(a-9*)=1-68(q-g*)=6(a* —q)
005 (Q‘q*) _ 5(q_q*)
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Bennett-Chandler approach

Computational scheme:

1. Determine the probability from the free energy
2. Compute the conditional average from a MD simoihat
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The motion of the particle is ballistic Transition
In the product or reactant state in can exchangeggn

. State theory
)L
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Reaction coordina

cage window cage

cage windo cage
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Transition state theory

 One has to know the free energy accurately
« Gives an upper bound to the reaction rate

« Assumptions underlying transition theory
should holdno recrossings
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Bennett-Chandler approach

* Results are independent of the precise
location of the estimate of the transition

state, but the accuracy does.

 If the transmission coefficient Is very low
— Poor estimate of the reaction coordinate

— Diffuse barrier crossing
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Transition path sampling
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C(t)=(hs(x)),,  P(path)=h, (%) N(x)









