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The assignment of the Br atom product from the photodis-
sociation ofcis-1-bromopropene at 193 nm to spiarbit excited
Br(2Py2) given in the original paper is incorrect. The reassign-
ment to BrePs),) alters the value reported in the original paper

TABLE 1: Summary of the Time-of-Flight Spectra of m/e
= 79 (Br*), Resulting from the Photodissociation of CHBr
at 193 nm, Taken at Two Different Photoionization
Energies

range of arrival 11.5 eV spectrum12.5 eV spectrum

times (s) integrated signal integrated signal ratio

130-136 147+ 12 2360+ 49 16.10+ 1.37
137-138 361+ 19 5636+ 75 15.63+ 0.85
139-140 569+ 24 8150+ 90 14.33+ 0.62
141-142 610+ 25 7016+ 84 11.50+ 0.49
143-145 459+ 21 5496+ 74 11.96+ 0.58
146-150 157+ 13 1711+ 41 10.87+0.91

2 The quoted uncertainties are estimatesm€alculated via Poisson
counting statistics. Data appearing here are corrected for neither the
photoionization power nor the energy per ionizing photon.

28 490 counts in 15 000 laser shots, for a similar average power
(24 mW). It is possible that the Brsignal observed at the
nominal 11.5 eV photoionization energy is due to?Bgf) atoms

of the barrier energy to the lowest energy dissociation channel being ionized by a combination of photons in the high-energy
of the 1-propenyl radical. This Comment first describes the basis tail or the contamination of high-energy harmonics in the
for the revised assignment: the comparison of the integrated photoionization source.

signal atm/e = 79 (Brt) for two photoionization energies (one

For two reasons, it is not possible to directly evaluate the

of which was not presented in the original paper and so is given expected ratio of the integrated signals at 11.5 and 12.5 eV for

here in a revised Figure 7) with recent datee have obtained
on the BrePy;) and BréPs;) components of the Br atom signal
from CHgBr photodissociation. Then we give revised fits,

either of the bromine spirorbit states. First, the photoionization
cross sections of B#Py,) as a function of energy have not been
measured, and second, much of the signal is likely due to the

substantially better than those appearing in the original paper, contamination of higher harmonics passing through the gas filter,

of the time-of-flight spectra in Figure 9, the time-of-flight of
1-propenyl radicals formed from-€Br fission that are stable

which are not well characterized. Therefore, we undertook a
calibration of the relative signal levels from B, and

to secondary dissociation. Correspondingly, we revise the Br(Ps.) at the same two photoionization energies and with the

component of the primary €Br fission P(Er) in Figure 8,
resulting in stable 1-propenyl radicals, derived via forward
convolution from that fit. Finally, we revise the derived value
of the lowest energy dissociation barrier of the 1-propenyl
radical including the above changes.

The original paper correctly deduced that only one of the
two low-energy spir-orbit states of the Br atom is produced
by the photodissociation afis-1-bromopropene at 193 nm, as
the time-of-flight data at 11.5, 12.5, and 15.5 eV nominal

same light source bandwidth and gas filtering, using the CH
+ Br(?Py2) and the CH + Br(?Ps);) photodissociation channels

of CH3Br at 193 nm as a standard. The signal from the Br atoms
produced in the 193 nm photolysis of 1-bromopropene increases
by a factor of 17.8 when the nominal peak of the photoionization
source is tuned from 11.5to 12.5 eV and the usual gas filtering
of higher harmonics is employed, where this ratio is uncorrected
for the small difference in average power and uncorrected for
the significant increase in energy per photon at the two energies.

photoionization energies had the same shape (as seen in Figuré/Ve did not include the 12.5 eV spectra in the original paper,
7), but it incorrectly assigned it to the sptorbit excited only the 11.5 and 15.5 eV spectra, so the revised Figure 7
Br(2Py,) state. That erroneous assignment was based on theincludes those spectra.) In comparison, the time-of-flight spectra
observation of good time-of-flight spectra of the Br atom product of Br atoms from CHBr, crudely deconvoluted into their two
when the photoionization light source was tuned to a nominal overlapping components, indicate that the signal from the faster
energy of 11.5 eV, 0.3 eV lower than the literature ionization Br(?Ps;) component increases by a factor of about 17.2 whereas
energy of 11.81 eV of B#Ps) atoms. BrfPy/;) atoms, having the Br@Py/;) component increases by a factor of about 8.6 upon
10.54 kcal/mol more internal energy, would be expected to be tuning the nominal photoionization energy from 11.5 to 12.5
ionized by 11.5 eV light, whereas BRs;) could not be. eV. Thus the factor by which the Br atom signal from
However, the integrated signal at 11.5 eV nominal photo- 1-bromopropene increases corresponds well to the factor by
ionization energy was only 3200 counts in 30 000 laser shots which the BrePs;) component of the Br atom signal from GH
(not normalized for the average power of the photoionization Br photodissociation increases, but not well to the factor by
light source, 26 mW, or corrected for the energy per photon), which the BrePy;;) component increases. (The ratios given for
much smaller than the integrated signal obtained at 12.5 eV, Br atoms from CHBr are also not corrected for the average
photoionization power, 29.1 mW at 12.5 eV, as compared to
TPart of the special issue “R. Stephen Berry Festschrift”. 27.2 mW at 11.5 eV, or the difference in energy per photon.)
¥ This Comment serves as an Addition and Correction to the original Thjs indicates that the Br atoms from the photodissociation of
paE(?I'roovr\]/hpoamgecsosrgiigr?ggﬁcgénlc?ullzsgg'addressed. l-bromoprope_ne at 193 nm are Br), not BrlPyy). (.The
shape of the time-of-flight spectrum would change with pho-
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Figure 7. Time-of-flight spectra ofe = 79 (Br"), including two spectra not appearing in the original paper, taken at a nominal photoionization

energy of 12.5 eV. The two 11.5 eV spectra were taken for 30 000 laser shots, and the 12.5 eV and 15.5 eV spectra were taken for 15 000 laser

shots each. All six spectra are simultaneously fit by the same tot@rGission P(Er), implying that the observed Br atoms are all produced in
the same spinorbit state. For a description of the component fits, refer to the original paper published in this issue.
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Figure 8. Revised photofragment recoil translational energy distribu-
tions, P(Er)’s, obtained by forward convolution fitting of theve = 50 100 150 200
79 time-of-flight spectra. The totaP(Er) is the same as the one Time of flight, t (us)

presented in the original paper; the only revision is in the decomposition
of the fast peak into components corresponding to the formation of Figure 9. Revised fits of the time-of-flight spectra ofe = 41 (GHs")
stable and dissociative 1-propenyl radicals. taken at sourcedetector angles of 5and 30. The 15 spectrum

produced, so we know that only BFgy) is produced in the shown here, taken proximate to the°3€pectrum and at the same
photolysis: of 1-bromopropene.) photoionization energy, replaces the spectrum shown in the original

paper, taken on the subsequent day at a photoionization energy of 8.5
Even if one does not attempt to deconvolute thesRt-lata eV. Forward convolution fits to these spectra give the revised

into separate components, one can see a consistent decrease Wiggmponent of the €Br fission P(Er) corresponding to production of
arrival time in the factor by which the signal increases in tuning stable 1-propenyl radicals.

from 11.5 to 12.5 eV photoionization energy. Those numbers

are given in Table 1. This consistent decrease in the ratio resultsenergetically impossible for Bi#,,,) atoms to contribute at all
because the BtPs,) component dominates at the shorter arrival to the signal observed at the fastest range of arrival times; 130
times whereas the Bi,;) component dominates at the longer  136us. Therefore, the factor by which the signal integrated over
arrival times; so the shape of the time-of-flight spectrum changesthese channels increases is a good measure of the factor by
with photoionization energy in this energy range. In fact, it is which the signal due to B#Ps) is expected to increase. This
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factor, 16.10+ 1.37, is consistent at the 95% confidence limit Because th®(Er) used to fit the stableve = 41 1-propenyl
with the observed ratio of 17.8 for bromopropene. On the other radicals given in this Comment is significantly superior to the
hand, the factor by which signal integrated over the slowest fit appearing in the original paper, it is necessary to revise the
channels increases is not a good measure of the factor by whichderived energy barrier to the lowest energy dissociation channel
signal due to BAPy) is expected to increase. This is because of the 1-propenyl radical. The prior erroneous assignment of
Br(?P;;2) can make a significant contribution to the signal at the Br atom spir-orbit state combined with the prior fits to
these long arrival times if a large amount of energy is partitioned the m/e = 41 data gave for this barrier energy

into vibrational energy of the Cfragment. However, the factor

by which signal integrated over these channels increases is &, o 10 c-c fission = MV — Do —

he f hich signal
%%?g;gg:r boundbn the factor by which signal due to BF2) (E; cutoff for stable 1-propenyt- AE(Br*/Br)
Two observations suggest that most of the observed signal = 147.9 kcal/mol 80.9 kcal/mol—
from the photoionization of B#Ps/,) at the nominal energy of ~25 kcal/mol— 10.54 kcal/mol
11.5 eV is due to the contamination of higher energy harmonics
in the photoionization source, rather than a high-energy tail in = 31.54+ 2 kcal/mol (erroneous value)

the photon distribution near 11.5 eV. First, the 10 mn10

mm aperture used for our data’ taken at Endstation 9.0.1 OfThIS calculation was given with the reminder that when the heats
Berkeley’s Advanced Light Source (ALS), gives a bandwidth Of formgtion of the felevant species are_available_ at 0 K, one
of about 45%, but the |arger Spread Compared to narrower slit should insert thO_SG |.n the above calculation to arrive at a more
widths is nearly exclusively on the low-energy side of the accurate determination and use 24 kcal/mol astheutoff, as
distribution; so the high-energy portion of the distribution is that is more appropriate for the parent molecules with less than
nearly identical to the distribution obtained tvia 5 mmx 4 average internal energy (the mean internal energy of the parent
mm aperture, which gives a fwhm of about 2.284n addition, molecules is about 2 kcal/mol at this nozzle temperature.)
although all prior publications from Endstation 1 report the _ The revised fits to then'e = 41 data given above gives an
photoioinization energy estimated from the undulator gap with Er cutoff of 344 2 kcal/mol. Note that th&r cutoff must be

a standard formula that gives an energy of 11.5 eV when the determined from the energy at which tR¢Er) derived from
undulator gap is set to 28.7171 mm (synchrotron operated atthe stable 1-propenyl radicals begins to drop below the total
1.9 GeV), theactualenergy near the peak in the photon energy C—Br fissionP(Ey) (that is, the value of the translational energy
distribution of the photoionization source is shifted about 0.2 @t which some, not all, of the 1-propenyl radicals begin to
eV to the red of this estimated val@elhus the peak photon  undergo secondary dissociation.) This accounts for the fact that
flux in the nominal 11.5 eV Spectra is actua”y nearer 11.3 eV, a Centrifugal barrier can leave a fraction of the hlgher internal
and the photon flux drops to near zero by 11.7 eV. Thus, most €nergy 1-propenyl radicals stable to secondary dissociation. This
of the signal from the photoionization of B,) at the nominal ~ NewEr cutoff and the correct assignment of the spambit state
11.5 eV photoionization energy is likely due to a small but ©f the Br atom product gives a rewsed estimate of the barrier
significant contamination from higher harmonics passing the to C—C fission in the 1-propenyl radical as follows:

gas filter.

With the reassignment of the Br atom signal from 1-bro- Eparrier to c-c fission = hv —D, —
mopropene to BAPs), which leaves the momentum-matched (E; cutoff for stable 1-propenyh- AE(Br*/Br)
1-propenyl radicals with 10.54 more kcal/mol of internal energy,
we refit the time-of-flight spectra taken ise = 41 that appear = 148.0 kcal/mol- 80.9 kcal/mol—
in Figure 9 of the original paper. We had imposed the ~34 kcal/mol— 0 kcal/mol
assumption in the original fits that the kinetic energy cutoff = 33+ 2 keal/mol

between dissociative 1-propenyl radicals and 1-propenyl radicals
stable to secondary dissociation was fairly sharp (i.e., we fit

the spectrum by dropping tH&Er) derived from the Br atoms . .
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