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Abstract

We discuss the title atmospheric reaction for vibrational excited states of OH over the range 0 < v <9. All calcu-
lations have employed the quasi-classical trajectory (QCT) method and a realistic double many-body expansion
(DMBE) potential energy surface for HO, (*A). For v = 9, the calculated thermal rate coefficient is found to agree with
measurements of OH quenching reported by others, which has been attributed to both chemical reaction and non-
reactive collisions. The temperature dependence of the rate constant is described by a simple model for all studied
vibrational states of OH. © 2001 Elsevier Science B.V. All rights reserved.

1. Introduction

The fate of vibrationally excited OH radicals is
important to understand the night sky airglow [1-
4]. They are produced by the chemical reaction [5],
and references therein)

H+0; — OH(1<9) + 0, (1)

with OH controlling the chain reactions occurring
in the stratosphere. Because the reactivity of OH
depends on its vibrational state, it is important to
know the associated microscopic rate constants to
monitor atmospheric phenomena and create
models of atmospheric chemistry and Kkinetics.
Once produced, OH(v) radicals either fluoresce or
undergo deactivation in collisions with the ambi-
ent species. Specifically, if the colliding partners

* Corresponding author. Fax: +351-39-827-703.
E-mail address: varandas@qtvsl.qui.uc.pt (A.J.C. Varan-
das).

are O, or Oz, their removal may undergo either
through bimolecular de-excitations or reactions. In
the case of OH(v') + O,(v"), recent theoretical
studies [6,7] have shown that a very significant
fraction of such collisions occur reactively, leading
mostly to OF when v/ =9 and v” > 13 (the star
indicates that many of such molecules have a
vibrational excitation energy above dissociation,
although they ultimately lead to stable ozone
molecules via vibrational relaxation or dissocia-
tion followed by three-body recombination). Thus,
such a reaction has been advocated [6,7] as a po-
tential source of ozone in the stratosphere. The
issue of reactivity remains unclear though in the
case of O3, and an answer will be attempted in this
Letter by focusing on vibrational levels of OH over
the range 0 < v <9, which are the most abundant
natural states.

Significant effort has been made over the past
decade to measure the vibrational level depen-
dence of the total OH(v) removal rate constants
for collisional processes in the laboratory [8-17].
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Despite being a major constituent of the atmo-
sphere, not much work has been carried out
though using O; as the colliding partner [18]. In-
deed, the OH + Oj; reaction not only influences the
steady-state concentration of many trace gases
which are important in stratospheric chemistry
[19], but is also part of the so-called HO, catalytic
cycle for destruction of ozone in the natural
stratosphere [1].

Experimentally, there have been only a few re-
ports on the OH(v) + O; reaction. Coltharp et al.
[20] carried out an extensive study of the influence
of vibrational quanta on the OH + O; interaction.
Unfortunately, their results are now suspect be-
cause of faulty kinetic analysis of the raw data
[5,9,18,21,22] which may have led to gross under-
estimates. Time-dependent measurements of ab-
solute rate constants were initiated by Greenblatt
and Wiesenfeld [9], who have measured the relax-
ation of v = 9 by O; and found that Oj; is efficient
at removing OH molecules from v = 9. However,
the available experiments did not monitor prod-
ucts of reaction, and hence the possibility exists
that such results may have been misinterpreted: in
the absence of measuring reaction products, one
cannot prove that there is a chemical reaction at
all. This point was raised by Teitelbaum et al. [18§]
who have reported V-T energy transfer rate
constants for the collisional deactivation of
OH(v =1 — 4) by O; at 300 K. They have used an
analytical solution of the master equation for
vibrational relaxation of Morse oscillators mixed
with an inert gas species. From such an approach,
they have been able to extract the rate constant &
for the process '

OH(v=1)+ 03 — OH(v = 0) + O3 (2)

Moreover, by presupposing that scaling relation-
ships exist between the various rate constants, they
managed to extract other kf,)jl,v rates. In fact, al-
though their data was believed to be valid strictly
over the range v = 0 — 4, they carried out an ex-
trapolation to the ninth vibrational level which is
of importance for night sky airglow. The result
was kgy = 2.3 x 107'° cm? molecule™ 57!, with an
uncertainty of £30%. Such a result is in striking
agreement with the value of k=2.0x 1071

cm? molecule™! s! reported by Greenblatt and

Wiesenfeld [9] for OH(v =9) disappearance in
the presence of O; at 300 K. On the other hand,
it is well established that OH in v = 0 does react
with O;. Although this rate constant has a
relatively small value [5] of k= 6.7 x 10~* cm?
molecule™ s7!, there is no reason of principle why
reactivity could not be maintained or even en-
hanced for vibrationally hot OH radicals. In
summary, there may be inconsistencies and dis-
agreements in the literature which can be uncov-
ered only by performing both non-reactive and
reactive studies of collisions of OH(v) with ozone
based on the same HO, potential energy surface.
This is the major goal of the current work, where
we employ for such a purpose the recently re-
ported [23] (this Letter will be referred hereafter as
Letter I) double many-body expansion (DMBE)
potential energy surface for the ground electronic
state of HO,, 2A. For the dynamics calculations
we will employ the quasi-classical trajectory (QCT)
[24] method which has also been employed in
Letter 1. Since kinetics studies [23] of the reaction
OH(v = 0) + O; — HO; + O, using the same dy-
namics approach and potential energy surface
yielded rate constants in good agreement with the
experimental data, one may have additional con-
fidence for using such tools in studies of vibra-
tionally excited OH. The Letter is organized as
follows. Section 2 gives a brief survey of the
HO, (*A) DMBE potential energy surface, while
the computational method is described in Section
3. The dynamics results are presented and dis-
cussed in Section 4, and the major conclusions in
Section 5.

2. Potential energy surface

The HO4 DMBE potential energy surface used
in the current work is that described in Letter 1.
Since perspective views of it have been given else-
where [23,25], no such plots will be presented here
for brevity. Instead, we show in Fig. 1 the calcu-
lated minimum energy reaction path for the title
reaction. Also indicated in this figure is the ener-
getics of the OH(v =0 —9) + O3(v; =0, v, =0,
v; = 0) channels; v, is the quantum number for the
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Fig. 1. Minimum energy path for the reaction

OH + O3 — HO, + O,. The saddle point geometry is indicated
by the symbol {, with and without consideration of the corre-
sponding ZPE [7]. Also shown is the energy corresponding to
the channels OH(v=0—9)+O;3(v; =0, v, =0, v3 =0),
0O, + 0, + H and O, + OH + O. For the products, the levels
indicate the energies at the equilibrium geometry.

symmetric stretching vibrational normal mode, v,
for the bending normal mode, and v; for the
asymmetric stretching normal mode. (Note that in
Fig. 3 of [23], the zero-point energy (ZPE) of O;
has not been included for the level v = 1). Clearly,
for v=2, the reactive channels leading to
0,+0,+H and O, +OH+ O are classically
feasible even at low translational energies. How-
ever, in this energy range, such channels are barely
open and hence the problem of ZPE leakage ([26—
33], and references therein) may assume special
relevance. This issue may not be so crucial for high
vibrational quantum numbers of OH (v > 4 or so0)
due the higher exoergicities involved, a topic which
will be further addressed in Section 4.

3. Trajectory calculations

To run the classical trajectories we have utilized
the MERCURY/VENUS [24] codes which accom-
modate the HO, DMBE potential energy surface.
Calculations have been carried out for v = 6 and 9
at diatom-triatom translational energies in the
range 1.0 <E,,/kcal mol ' < 16, as specified in
Table 1. These calculations will then be interpreted

Table 1

Summary of trajectory calculations for OH(v) + Os

Utotal + Ao.total

(a3)

o' + A"

(a3)

Nor

bmax

Ey

0,+0,+H 0,+0OH+O0

x =HOJ + 0,

(ao)

(kcal mol™")

38.83 +3.20
32.53+2.84
30.36 +£2.19
33.57+£2.28
4198 +£2.32

34.28 +3.04
26.08 £2.58
21.31 £1.89
22.82 +1.94
28.67 £2.02

15
23

18
10
23

53
43

4

1000
1000
1000
1000
1000

9.83
9.45
7.75
7.75
7.37
10.20
9.64
8.88
8.32
8.32
7.56
7.37

40

48

45

45

57

78
135
234
267
330
372
548
451

22

47

52
65

28

75

12

78.51 £3.12
64.39 +2.20
56.50 + 1.90
5712+ 1.75

60.82+1.78

56.43 +2.76
41.63 +1.86

34.45+£1.56

77
110

228
249
270
276
291
420
333

2000
3000
3000
3000
3000
3000
2000

69
69

78
108

33.23+143
33.88 £1.44

3943 +£1.36

75

102
135

75

72.22 +1.61

104

12
16

84.47 +£1.91

45.99 +1.69

116

90
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jointly with the results reported elsewhere [23,25]
for lower v states. In all cases the initial rotational
quantum number of the colliding OH molecule has
been fixed at the ground level (j = 1). In turn, the
O; molecule has been kept in its ground vibra-
tional states (v; =0, v, =0, v3; = 0), while its ro-
tational energy has been determined by using the
microcanonical sampling scheme for a tempera-
ture of 300 K. As in Letter I, the determination of
the step size for numerical integration, initial dia-
tom—triatom separation, and maximum impact
parameter (bn.) leading to reaction, have been
selected following the usual procedure. Although
the outcome of non-reactive collisions will also be
examined, such an analysis will be tentative since it
is mostly based on parameters optimized for re-
active scattering. Batches of typically 2000 trajec-
tories have been carried out for each translational
energy, yielding reactive cross-sections (¢" =
b2, (NT/N)) with associated 68% uncertainties
(Ac* = ((N — N*)/NN"))"*6") smaller than about
10% for most translational energies. A similar
methodology has been employed to calculate the
non-reactive cross-sections, o™ + Ac™.

Of course, the QCT method suffers from omis-
sion of quantum effects, with the problem of ZPE
leakage assuming special importance. Both ‘active’
and ‘non-active’ fixes have been suggested for this
problem ([26-33], and references therein). In the
active methods [28-33], a constraint is introduced
into the dynamics which prevents the trajectories
from entering the region of phase space which
would allow the vibrational modes to have less
than its ZPE. Instead, in the non-active ones, one
simply throws out the trajectories (both reactive
and non-reactive) which exhibit unphysical prod-
uct energies [26], and eventually corrects a poste-
riori the perturbed statistics [28]. Thus, no further
trajectory calculations are required to apply non-
active schemes besides those done in the tradi-
tional QCT approach. All the above schemes are
not free from some ambiguity, and we will use only
the simpler non-active methods in Section 4 for
illustrative purposes.

From the cross-sections, and assuming a Max-
well-Boltzmann distribution over the translational
energy, the specific thermal rate coefficients were
obtained as

K(T) = () (%)/(iﬂ) "

X /(; EtrO'X €Xp ( - kB[T> dEtra (3)

where x = (r, nr, total), g. = [1 + exp(—205/T)]""
is the factor that accounts for the electronic de-
generacies in the title reaction, kg is the Boltzmann
constant, p is the reduced mass of the colliding
particles, and T is the temperature (of course, the
superscript ‘total’ refers to the sum of reactive and
non-reactive events).

4. Results and discussion

Table 1 summarizes the trajectory calculations
for v =6 and 9, since the results for v=0— 4
have been reported elsewhere [23,25]. Note that
the number of reactive trajectories leading to the
various channels are indicated separately in col-
umns five to seven, while column eight gives the
number of non-reactive trajectories leading to V-T
energy transfer. To count these, we have first de-
fined the v-state bin as encompassing the range
(E,—E,1)/2 — (E,s1 — E,)/2, and considered as
non-reactive V-T trajectories all those whose vib-
rational energy of OH fell outside that bin. We
emphasize that this analysis is based on b, values
which have been calibrated for the reactive pro-
cess. However, for testing their reliability, we have
carried out two batches of trajectories for v =6
and 9 at E, =8 kcal mol™" in which by, was
optimized for non-reactive collisions. For this
optimization, we have run batches of 100 trajec-
tories at fixed values of b, and looked at the dif-
ference between the initial internal energy of the
reactants and the average internal energy of the
products for non-reactive collisions: b, was then
chosen as the smallest value of b for which such a
difference fell within the numerical accuracy
achieved in conserving the total energy. The cal-
culated cross-sections using these two by, values
(denoted in an obvious correspondence with the
superscripts r and nr) are gathered in Table 2. The
agreement is satisfactory, and hence it may be
concluded that the values reported in Table 1 are
reliable.
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Table 2

Comparison of OH(v) + O; reactive and non-reactive cross-sections calculated using by,,x values which have been obtained from the

analysis of reactive and non-reactive processes separately

v bl ax "+ Ac" o™ £ Ag™ by " £ Ac* " £ Ag™
(a0) (ap) (a3) (20) (@) (a5)

6 7.75 22.82+1.94 10.75 +1.38 9.45 19.07 £2.23 10.66 £ 1.70

9 8.32 3388 £1.44 26.93 £1.31 13.23 2529 £3.64 25.84 4+ 3.68

For completeness, the results obtained in pre-
vious work for v = 0 — 4 [23,25] are also gathered
in Fig. 2. Thus, we examine here the major trends
involved in the whole series of studied vibrational
states. First, we discuss HO, formation alone,
which exhibits two types of regimes. (Since the
resulting excitation functions ¢" vs E, are very
similar in shape to those shown in Fig. 2, we omit
them for brevity). The first arises for low transla-
tional energies, and corresponds to HO, formation
via a capture-type mechanism where long-range
forces play an important role. The second regime
occurs for higher translational energies, and is
more typical of a reaction with a threshold energy.
Note that OH(v) has increased electric dipole and
quadrupole moments for the v states of interest in
this work, which may explain the important role of
long-range forces at low E,. values. In turn, for
increasing translational energies, the decrease of
reactivity may be explained from the overlap of the
electronic densities of the interacting species which
is likely to lead on an average to an increase of the

100

90 F
OH(v)+04(0,0,0)
80

Gtotal " ag

0 5 10 15 20
E/kcal mol

Fig. 2. Total cross-sections ¢ for quenching of OH(v) as a
function of the translational energy. Also indicated are the 68%
error bars and the fitted model excitation function given by
Eq. (4).

repulsive forces. Of course, the middle range of
translational energies reflects the balance of such
extreme behaviors.

Table 3 shows the product’s energy distribution
for OH (v = 6,9). As shown, the outcoming HO,
molecules have a considerable internal energy
content, with a significant part of it being in the
rotational degrees of freedom. Thus, part of the
translational and vibrational energies in the reac-
tants has been converted to rotational energy in
the products. The notable feature is perhaps the
fact that the average value of the vibrational en-
ergy of the HO, radical represents more than half
of the total energy of the products. Clearly, the
product’s internal energy is mostly channeled into
the vibration of HO,. Note that the average vib-
rational energy of HO, is much higher than the
corresponding ZPE (8.5 kcal mol™"). In fact, for
v = 6, many HO, molecules end up with vibra-
tional excitations above the dissociation limit.
(These species, hereafter denoted HO;, might then
be best catalogued under the headings dia-
tom + diatom + atom. Since this has no implica-
tions on the total reactive cross-section, we make
no attempt here to pursue their analysis further.)
Although one might think that ZPE leakage ([27—
33], and references therein) could therefore be
safely ignored, this is not the case if the ZPE re-
quirement is simultaneously imposed in the vib-
rational energy of the formed HOJ} and O,
molecules (vibrational energy quantum mechani-
cal threshold (VEQMT) scheme [26]). Such a dif-
ficulty gets compounded for the higher product
channels O, + O, + H and O, + OH + O, where
the requirement of both product molecules having
at least ZPE is even more difficult to get satisfied.
Another non-active scheme [26] would be to re-
quire the internal energy of each product molecule
to be larger than or equal to its ZPE (internal
energy quantum mechanical threshold (IEQMT)
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Table 3
Average energies, and percentages of energy partitioned among different degrees of freedom for the reaction
OH(v) + O; — HO; + 0"
v Ey (Ew) (E,)  HO; 0,
(%) (Ey) (Eo) (%) (En) (Er) (%) (E) (Eo) (%) (En) (E) (%)
6 1.0 25.31 23.5 64.66 60.0 13.30 12.3 1.22 1.1 3.20 2.9
2.0 27.15 25.0 60.75 55.8 16.36 15.0 1.43 1.3 3.09 2.8
6.0 30.56 27.1 61.65 54.7 15.01 13.3 1.12 1.0 4.40 39
8.0 28.83 25.1 64.87 56.5 15.78 13.7 1.11 1.0 4.14 3.6
12.0 33.40 28.1 63.04 53.1 17.06 14.4 1.32 1.1 3.88 3.3
9 1.0 32.60 25.4 74.45 58.1 14.59 11.4 1.31 1.0 5.27 4.1
2.0 32.17 24.9 76.64 59.3 15.32 11.8 1.13 0.9 3.96 3.1
4.0 37.53 28.6 68.88 52.5 18.94 14.4 1.32 1.0 4.50 34
6.0 34.45 25.9 73.75 55.4 17.77 13.3 1.04 0.8 6.16 4.6
8.0 34.55 25.6 76.50 56.6 16.70 12.4 1.63 1.2 5.70 4.2
12.0 42.20 30.3 69.45 49.9 19.98 14.4 1.33 1.0 6.16 4.4
16.0 41.47 30.0 75.51 52.8 19.53 13.7 1.37 1.0 5.15 3.6

Energies are given in kcal mol™".

scheme [26]). Clearly, VEQMT is more demanding
than IEQMT, and is perhaps too restrictive [26,28]
(such a restrictive nature of VEQMT gets en-
hanced when two or more molecules are formed).
A softer usage of it might be to require that the
total vibrational energy in the products is larger
than the sum of ZPEs in the product molecules. In
fact, since there is a continuous flow of vibrational
energy, one would avoid the arbitrariness of
picking the moment at which the products are
considered as formed. Thus, we have also com-
pared the vibrational energy and ZPE of the
complex just prior to product formation (this is
reported in Table 4 under the heading VEQMT.),
assuming that the required quantities can be ex-
tracted from the separated species. As seen from
Table 4 (see also Table 1), the results show drastic
differences. However, it is reassuring that
VEQMT supports the QCT results. Of course, for
consistency, one should also mind the fate of non-
reactive trajectories. We have looked at the energy
distributions of Os; (OH is always vibrationally
hot) in such trajectories for v = 6,9, and observed
the following: for v = 6, the average vibrational
energy of O is, for all translational energies except
Ey = 1.0 kcal mol ™', slightly above ZPE (4.2 kcal
mol™'); for v =9, such an average value tends to
be slightly below ZPE for all values of E,; except
E, = 16 kcal mol™!. In summary, since there is no
unambiguous way to fix the ZPE leakage problem

of classical mechanics (the only solution is via
quantum mechanics), we use the QCT results in
the subsequent analysis.

Finally, we examine the shape of the excitation
functions for reactive scattering (formation of
HOJ + 0,, OH + O, + 0, and O, + O, + H) and
total quenching of OH(v) (both reactive and non-
reactive). Since their shapes differ only quantita-
tively, we show only the curves for total quenching
of OH(v) in Fig. 2, together with the associated
68% error bars. Besides the new cross-sections for
v = 6,9, we include also the results reported else-
where [23,25] for v =0 — 4. We emphasize that
two opposite trends explain their shape: a capture-
type regime [34,35] dominates at low energies while
a pattern common to reactions having an energy
threshold is favored at high energies. Their balance
can be well described by the following model ex-
citation function:

3 i 3 -
0 (Eg,v) = % + <Z djuf> [Ex — ER(v)]"
=0

tr

where
E™(v) = 1.056 exp(—v/a), (5)

where x =r and total have the meaning previ-
ously assigned. Note that the first term describes
the wv-dependent capture contribution of the
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Table 4

A comparison of the number of reactive trajectories for the title reaction® according to the VEQMT?, and IEQMT® schemes

0,+0H+0
TEQMT

0,+0,+H
IEQMT

HO} + 0,
IEQMT
38

34

36

39

51

Elr

VEQMT

VEQMT,.

VEQMT

VEQMT,.

VEQMT

VEQMT,.

53

37
34
32
35
55

4

1.0
2.0
6.0
8.0

12.0

10
10
12
19

43

10

40

41

45

4

52
65

16

10

71

13
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13
15
11
12
11

23

62
78

46

17
35

228
249
257
267
291
420
333

167
213
213
203
254
345
273

40

31

1.0
2.0

4.0

66
41

69
69
75

50
56
50
63

53

36
44

12

72
70
105

56
51

6.0
8.0

12.0

45

20

75
104

L.

98

68

15
15

86
75
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15

77

66

48

90

16.0
4 For the pure QCT values, see Table 1.

®From [26].

cross-section, while the second term represents the
threshold-energy-type component (which includes
also a dependence on the vibrational quantum
number of OH). Note further that the threshold
energy contains a rapidly decaying dependence on
v, as suggested by the near-absence of an energy
threshold for values of v > 1. Except for the pa-
rameter o, which has been optimized by trial-and-
error, all others have been determined from a
least-squares fitting procedure to the (v =0 — 9)
calculated data. The optimum numerical coeffi-
cients are given in column two of Table 5; units are
such that when the energy is in kcal mol™', the
cross-section is in aj. Also shown is the form in
Eq. (4), which is seen to fit very well the calculated
points. In particular, the data for v =0 and
v=1— 4 are reproduced to an accuracy similar
to that reported for the separate fits [23,25]. Sim-
ilar considerations apply to the cross-sections for
total quenching of OH(v); the corresponding pa-
rameters are also given in Table 5.

By substitution of Eq. (4) in Eq. (3) and inte-
grating analytically, one gets

G -&n) (5 1/2{ <Z>

x [(2—n)(RT) ™"/
+ (idﬁ) (RT)"""exp [~ Ex(v)/RT]

i=0 (1 +mRT)H2

x [r(ﬁ+2)+r(ﬁ+ (1 +mRT)E;r(u)/RT} }

(6)

where I'(---) is the gamma function, and all other
symbols have their usual meaning. Fig. 3 shows as
a perspective plot the calculated specific thermally
averaged rate coefficients £°?(7), while Fig. 4
shows a cut on the two-dimensional plot of Fig. 3
for T =300 K. The notable feature from Fig. 4 is
the drastic change in the temperature dependence
for different v values. Note that the dashed curve
crosses the solid one at v~ 3, which has no
physical meaning due to being within the uncer-
tainties associated to the independently fitted data.
Clearly, the rate constant for v = 0 increases with
T, while those for high values of v show only a
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Table 5
Numerical values of coefficients in Eq. (6)
Coefficient o" gtotal
13 —0.54129(0)* —-0.52375(0)
I 1.52151(0) 1.44931(0)
¢ —0.85993(-1) —0.48158(-1)
dy 0.96698(-1) 0.95326(-1)
d, 0.14459(-1) 0.01276(0)
dy —0.42591(-3) —0.16244(-2)
dy —0.47827(-5) —0.20453(-4)
n 0.40728(0) 0.28371(0)
n 2.09519(0) 2.10079(0)
m 0.5(-1) 0.5(-1)
o 0.1(0) 0.1(0)
#Powers of ten are given in brackets.
OH(v) + 04(0,0,0) -9
OH(v)+04(0,0,0) =

&
L /5

',
’l””l’ """'"""'

”l”l'll' 200ayy vy,
L oz
Wl

log [k(T)/cm® molecule™ s

Fig. 3. Total (reactive plus non-reactive) thermal rate coeffi-
cient for OH(v) + O; as a function of temperature and vibra-
tional quantum number of OH.

slight increase or even a slight decrease with T.
These findings are in agreement with the fact that
the reaction for v = 0 has a threshold energy while
for high v values, it is dominated by a capture-type
mechanism. Also visible is a broad maximum as a
function of v, peaking nearly v = 10. Such a fea-
ture is plausible since the probability of forming
HO;’r is likely to decrease for excessively large
values of v. However, the calculated rates extend
only up to v =9, and hence one should not over-
emphasize its importance. Finally, we observe
from Fig. 4 the fairly good agreement between our
calculated total rate constant for quenching of
OH(v=09) at 7 =300 K and the best available
measurement [9,19].

1
=
o

T

I
-
=

on

it

+—0—i Coltharp et al (1971)
+—8— Streit & Johnston (1976)
L] Greenblatt & Black (1982), Slanger & Huestis (1985)
. IUPAC (1992)
= = = this work reactive (HOy+Ojy, Og+Oy+H, OH+0,+0)
this work total (reactive and non reactive)
L L L

0 2 4 6 8 10
v

log [k(T)/cm® molecule™ s71]
5 &

1
—_
'S

Fig. 4. A comparison of the total reactive and reactive plus
non-reactive thermal rate coefficient for OH(v) + O; as a
function of vibrational quantum number of OH for 7' = 300 K.
Also indicated are the 68% error bars and the fitted line given

by Eq. (6).

5. Concluding remarks

We have reported a QCT study of the reaction
OH(v =0 —9) + O3 using a recently published
DMBE potential energy surface for ground state
HO,. The calculations have shown that the title
reaction may occur both via capture-type and
barrier-type mechanisms, depending on the reac-
tant initial conditions, especially the degree of OH
vibrational excitation. A comparison with experi-
mental data for v = 0,9 shows good agreement,
and suggests that the title bimolecular collisions
occur mostly via a chemical reaction. Due to dif-
ficulties in the earlier experimental measurements
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and incorrect kinetic analysis, the comparison for
intermediate v values is possibly meaningless. An
estimate of non-reactive quenching has also been
given for the title collisional process, although a
quantitative answer must await the use of semi-
classical or quantum methods. In any case, a
comparison with the non-reactive rates calculated
by Teitelbaum et al. [18] leads us to conclude that
reactive scattering cannot be discarded, and is even
dominant over non-reactive scattering for the HO,
DMBE potential energy surface.
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