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COMMENTS

Comment on “Branching Ratios in Activated Craig et al. also consider the case where only one of the
Systems” activation energies is changed. This limit is more directly

realizable in the laboratory, as in the competition between
Cornelius E. Klots thermionic emission and dissociation. The relevant ionization

potential can be continuously varied with a power sugply,

Chemi_cal Physics Section, Oak Ridge National Laboratory, = whereas the barrier for dissociation is left unaffected. Now,
Oak Ridge, Tennessee 37831-6125 however, one must consider higher order terms when integrating
Receied: February 27, 1997 eq 4; the temperature defined in eq 3 will change as the

activation energy which appears there itself changes. One
Craig et alt have recently discussed branching ratios in the gptains

context of unimolecular reactions. They consider a molecule

with total energyE which can dissociate via two channels with In(ki/kio) = —(6Eia/kBTi) - (6Eia/kBT¢)2/2C... (5)

rate constantk; andk, and Arrhenius activation energiés?

andE2 Suppose that these two energies are taken as initially for the first few terms, wher€ is one less than the heat capacity
equal and equal tB® They are then respectively raised and (in unitskg) of the parent molecule. The second term on the
lowered such that their arithmetic average remains constant.right-hand side is exactly canceled when both activation energies
Craig et al. summarize the empirical evidence for (and presentchange oppositely. Its effect is noticeable, however, in the

ad hoc calculations supporting) the relation model calculations of Craig et al. whenever only one activation
energy is permitted to change. In particular, the heat capacity
d In(k,/k,)/19(E,* — E,%) = —const Q) subtends in a compact manner the role of molecular size which

they report.
This apparently useful relation is in fact a rigorous consequence Thus, it is straightforward to account for the calculations of
of unimolecular reaction theory. Further the constant can be Craig et al. and also to think of a real-life circumstance when
identified as eq 4 is directly applicable. Nevertheless, it is remarkable that
the other “real-life” applications cited by Craig et al. also exist.
const= (kg TH) * 2 Note that the relations above were written as partial derivatives;
something else, in this case an Arrhenius preexponential factor,
where the temperature is defined by was being held constant. When comparing a series of homolo-
B gous reactions, it suffices that the ratio of two such factor be
E= E(Ti) +Ey — kBTi (©) constant. All deviations from expectations will arise solely from
_ a violation of that condition.
where E(T#) is the canonical energy of the parent molecule.
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