EVENTS τ ∼ 10− 6s

trajectory.

106ps.

... <--> chair <--> boat <--> chair <-->

τ (isomerization) ∼ s

τ ( ) ∼ 10− 11s τ ( ) ∼ 10− 12s

τ (collision) ∼ 10− 14s

V(θ,ϕ )

F(θ) = ln 0 ∫ 2π dϕ e V(θ,ϕ ) where F(θ) θ.

q = <--> B. >> kT

l from .

Tk): Tk . Tk : large ∂q =>

from q ν: 10− 13: τ mol − 1 ∼ <q . >

k ∼ ν e k− 1 rxn ∼ τ mol eβ τ rxn grows .

q(t)

states. .

Histogram: P(q) (q(t) − q)> = T 1 0 ∫ T dt δ(q(t) − q)

= ∫_Γd (q(Γ) − q)e^{H(Γ)}

T rxn, simulation. q .

CS 2 solvent,

ν.

τ rxn.

h(q) = q > = q <

h(q) (q − ) 1

x h > h(t) = h(q(t

h = h = h(q

h2 = h

δh = h h >

<h δh h2 h >2 h h >2 = x − x) = x δh e− kt h . = dt dh = dq dh dt dq (q − ) q. . (t) h . h(t)>

P( ) = − xB) QA e

kfTST = 2π ωA e (Hynes-4) h δh(t) = h(q(t h >

<h δh(t) T 1 0 ∫ T dt′h(t′)δh(t t = x T 1 0 ∫ T dt′1.δh(t t) h(t′)=1 +

− x) T 1 0 ∫ T dt′0.δh(t t) h(t′)=0 = x T 1 0 ∫ T dt h(t t) h(t′)=1 = x δh(t)

δh(t) nonequilibrium h = 1.

<h δh(t)>:

of δh(t) <-->B.

process:

δh(t) ∼ δh e− kt k k− 1

Both <h δh(t)> and δh(t) t >> 1 .

<-->

experiment.

k = kA→ B + kB→ A

− x) = kA→ B B→ A where x = XB k k

constant k processes.

FUNCTION:

<h δh(t) x δh e− kt h δh >e− kt

<h δh > <h δh(t)> = e− kt

function, k(t)

k(t) dt d <h δh > <h δh(t)>

∼ ke− kt k(t) dt d <h δh > < (t) h <h

<h δh > < . (t)>

= <h δh > <h . h(t)>

= k(t) =

x − x)

1 <q. δ(q − ) h(q(t >

h . = dt dh = dq dh dt dq (q − ) q. . (t) h . h(t)> <h δh x − x) h(t) = h(q(t k(t) = x − x)

1 P( )<q. h(q(t >

where P( ) (q − )> and <...> q t =0) . P( )

top.

Chapter.

t→ 0+: Since q =

h(q(t = q . >0 h(q(t = q . <0 Thus

k + ) =

x − x)

1 P( )<q. θ(q. )>

= x − x)

1 P( ) 2 1 <q.>

Evaluating P( )

P( ) = x Q e

kB→ A

TST = − x) k + ) = 2 1 <q.> Q e

Evaluating Q and <q . > , kB→ A

TST = 2π ωA e

For τ mol < t rxn =1 :

k(t):

mol

τ mol < t rxn =1 , exp(− kt) ∼ 1 and k(t) k:

κ k(τ mol) + ) = + ) = TST k + ).

coupling.

viscosity γ):

kA→ B

overdamped = 2 ωAω e

= γ ω kA→ B TST

CS 2 regimes.