Evidence for quantization of the transition state for cis—trans isomerization
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steps tentatively is assigned to an in-plane bending vibration of the transition state.

Ummolecular reactions are an important type of elemen- frequency doubled with a KDP crystal using an autotrack-

quently employed theory of unimolecular reactions is that  quartz lens, filtered with a color filter and an aperture, and
formulated by Rice, Ramsperger, Kassel, and Marcus then detected with a fast-response photomultiplier tube
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UZea ansliion stale at ne aynamical bollleneck separating  digital oscilloscope. Hach decay curve is averaged for 500 or
the reactant from products and that the rate is given by the 1000 decay profiles and stored for further analysis. At a
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(d) potential energy surface is observed to increase in a shown. The decay rate increases very slowly from the origin
stepwise manner with increasing energy as expected for  of the §; state up to 2130 cm™!. The data of curve (a) be-
ntized vibrational levels of the transition state. tween 2070 .and 2130.em ™! shown in Fis 1 are o slipeof,
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on the vibronic energy. The experimental setup in this work  constant up to an energy of 2190 cm™! where it increases
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[PRRPRRPINTUNN RV S SUrSAFUArSArI BRI B . perimental rate constants were averaged to yield one value at

‘ > a given vibrational energy and plotted as curve (b) in Fig. 1.
~ %4 gg G -2 The rate constant suddenly increases from 0 to ~1.0x10’
o £ s™! within a 10 cm™! range around 2140 cm™!. The rate
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cesses such. as vision and = bacterial and plant at the second excited vibrational level, and so on. 'thus, £(£)
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and spontaneous emission. When the molecule is prepared tween v1brat10na1 levels in the transition state are the largest
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tion, this photochemical process also contributes to S; decay. spacings between levels become increasingly smaller and the
’!! — Hﬁ—"’] ﬁ ; P .
iSomerized over The Darrier Supposedly relaX to The grou’ ndﬁémcre 5 o?sﬁw—‘mmwmme—'o ;
state without emitting fluorescence. Very similar behavior increase of RRKM rate constant with energy, is based on the
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as a functlon of energy, since the rate of isomerization in- tization of the transition state. The isomerization rate of OT
n— T T Sy RO SR TSIGAS A PR S e R e e
channels, internal conversion, and fluorescence. theory; it increases in a stepwise manner with increasing en-
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radiative decay, internal conversion, and isomerization; i.e., first two steps, 80*+10 cm_l, is the lowest frequency vibra-
kioa(E)=1/7,+ ki (E) + ki o(E). Petek et al. have reported tion of the transition state. Since OT is a relatively large

Taic Of the NOmreactive decays 1S @ weak IUnclon Of energy,
data points for decay rates below 2000 cm ! were fit to a  sional motion, should be similar to those of the transition
—hnem functon of energy—The 1Bomerization m Htlso(,ﬁ] is  state-Bas ed upon this cptlmlstm- c&p\,ctutlo..,—the lowest—-fre

total experimentally observed deca); rate,’ km(;(\E)’.' Three ex- of 76 em~!in OT in the S 1 state.5 A lower frequency‘vibra'—
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tion at ~49 cm™! is probably the reaction coordinate (tor-
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same energy, considering the fact that the vibrational fre-
quencies of approximately half of the vibrational modes are
used by arbitrarily decreasing the ab initio values® by 10%.
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