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1. #BEM Potential Energy Surface
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A potential energy surface (PES) describes the
energy of a system, especially a collection of atoms,
In terms of certain parameters, normally the
positions of the atoms.
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Example: HCl $R3-¥: 3%

Vibralion-Rolation Transitions

Transitions from the ground vibrational
state to the first excited state of HCI
with a change Aj = £ 1 in rofational
angular momeantum.
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iEASHRIE (Transition state theory)
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d[P]/dt = k* [A--B--C]*
= k*-K¢ [A][BC]
= kobs [A][BC]
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Derivation 1: Reaction coordinate as a vibration

1 R N AR TS RS B E A —HEE ISR

gto lim —L 1 _ kT s
v—>0 1—ehv/keT 1—(1—hv/ksT) hv B4R

ik

< = k., T £ exp(_ E, j (S ERES R, S—NEEE
hv f,xfg. RT

KEEIE: k*=v

AJ{%
kops = kpT__J5 ex (— E)
obs h faX fgc P RT




Derivation 2: Reaction coordinate as a translation
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Phenomenological reaction kinetics
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For state A ¢, ()= (c,)+Ac, (7)
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g < q* corresponds to species A g ¥R IR AR E

Dividing surface
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Reaction coordinate
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Kramers cross-over region
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