1998.

2.1 χ _ (t) = (ν_i

__i )^{− 1}(N_i (t) − N_i^{eq}

ν_i

__i

i N_i (t) − N_i^{eq} i t.

dt dχ _ (t) kχ_(t

k

A k_f

k_r

B (9)

k = k_f + k_r

2.3 exact

P and Q =I − P χ̂ χ̂ P χ̂ Q P. χ̂ τ_{RXN} Q have τ_{MIC}

variable χ̂ is

dt dχ _ (t) 0 ∫ t dτ k̃(τ )χ _ (t χ̂

dt dC_χ (t) 0 ∫ t dτ k̃(τ )C_χ (t

where C_χ (t) = (χ̂(t χ̂ χ̂,χ̂)^{− 1} k̃(t k̃(τ ) = (e

^L̂t ^ χ̂, ^ χ̂ χ̂,χ̂)− 1 (22) k̃(t

k̃(t ^L̂ ^ k̃(t Q τ_{MIC}. 2.4

k k̃(t

Because k̃(t τ_{MIC} and χ̂ τ_{RXN} t^*, τ_{MIC} <<t^*_{RXN}, χ _ (t

dt dχ _ (t) ∼ ∼ − 0 ∫ t^*

dτ k̃(τ ) χ _ (t t^* t^* as k ∼_0∫ ∞ dτ k̃(τ

K̃(t) =_0∫ t dτ k̃(τ ) = (e ^L̂t χ̂, ^ χ̂ χ̂,χ̂)^{− 1} (27)

τ_{MIC}, K̃(t k ∼ K̃(∞ ^L̂ → ^,

K(t) = (χ̂(t ^ χ̂ χ̂,χ̂)^{− 1} (33) and k(t) = ( ^ χ̂(t ^ χ̂ χ̂,χ̂)^{− 1} (34)

t_{MIC}

K(t) ∼ ke^{− kt} (43) t^*, τ_{MIC} <<t^*_{RXN}, K(t^* τ_{MIC} to τ_{RXN}

k ∼ K(t^*) = (χ̂(t^* ^ χ̂ χ̂,χ̂)^{− 1} (44)

k χ̂ t^* in

dynamics.

of τ_{RXN}from τ_{MIC} τ_{RXN}>

used.

K(t) . χ(t)^{− 1} (49)

dt d (t)_{− 1}

q W(q q q^‡:

χ(q) (θ(q − q^‡ ) (q − q^‡ > (50)

great detail,

K(t) dt d (t)_{− 1}

dt d (q − q^‡)θ(q(t)− q^‡) (q − q^‡)>^2 − 1 (q − q^‡)θ . (q(t)− q^‡)^{− 1} . (q − q^‡)θ(q(t)− q^‡)^{− 1} q . δ(q − q^‡)θ(q(t) − q^‡)^{− 1} (51)

(q − q^‡ ) q . θ(q(t) − q^‡)>_q^{‡ − 1} = x_B − x_B) 1 P(q^‡) <q . θ(q(t) − q^‡)>_q^‡ (51a)

where

(t) (θ(q − q^‡) (q − q^‡)>).(θ(q(t)− q^‡) (q − q^‡ )>)>

(q − q^‡)θ(q(t)− q^‡) (q − q^‡ )>^2

dt d θ(q(t) − q_‡) = dq d θ(q(t) − q_‡) dt d (q(t) − q_‡)

(q(t)− q^‡)q . (t) (θ(q − q^‡) (q − q^‡)>)^2 >

(q − q^‡)^2 (q − q^‡)>^2 (q − q^‡) (q − q^‡)>^2 = x_B − x_B) θ(x) = > P(q^‡) (q − q^‡ )>

= =q^‡

<...>_q^‡ =^‡ t→ 0^+:

k^{TST} =_{0+}lim K(ε

=_{0+}lim x_B − x_B) 1 P(q^‡) <q . θ(q(ε) − q^‡)>_q^‡ = x_B − x_B)

1 P(q_‡) <q.θ(q.)>_{q‡} = x_B − x_B) 1 P(q^‡) 2 <q . > (54)

P(q^‡ <q . > W(q q_A and q_B

q_A, W(q)=W (q − q_A)

with W mω_A^2 q_B. W(q_A W(q_B).

P(q^‡) =

∫_{A+B}^{− W(q)}

e^{− W(q‡ )}

= Q_A + Q_B.e^{− (W(qB) − W(qA} e^{− (W(q‡ )− W(qA}

= − x_B) − x_B)Q_A + x_BQ_B e^{W(q‡ )} ____________________

= − x_B) Q_A e^{W‡}

giving

P(q^‡) = − x_B) 2π ω_A kT m 1/2 e^{W‡} for Q_A = Q_B

= ∫_A^{− (W(q)− W(qA}

= ∫_A^{− mωA2 (q − qA)2 /2kT} =_m^{2πkT} 1/2 ω_A 1

Also,

2 <q . > = ∫^{2mkT}

− p^2

∫ dp_m^p e^{2mkT}

− p^2 = 2πm kT 1/2

k^{TST} =

x_B 1 2π ω_A

e^{W‡}

k=k_f +k_r =k_{f B}

k_f^{TST} = 2π ω_A e^{W‡} (Hynes-4) k̃(t function k(t

t^* τ_{RXN}