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Photodissociation of hydrogen iodide in the A-band region 273—-288 nm
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The photodissociation of hydrogen iodide in the A-band region was investigated between 273 and
288 nm using the photofragment imaging technique. At 17 wavelengths*tg&P, ,,)/1(?>P3)5)
branching ratio was measured by recording the corresponding hydrogen atomic fragment using
multiphoton ionization at 243 nm. The branching ratios are in good agreement with previous
measurements and confirm that fefinal) states’II(0"), 3I1(1), 33(1), and*II(1) are involved

in the A-band absorption of HI and that those states dissociate adiabatically to fetfnatd H+1
following parallel and perpendicular transitions, respectively. The deficiency of the model of three
unbound states and that of tl#eapproximation is substantiated. @002 American Institute of
Physics. [DOI: 10.1063/1.1513250

I. INTRODUCTION sorption cross sections for the three most prominent states of
the A-band, théTl(1), 3[1(0"), and[1(1) states. Absorp-
Three to four electronic states of hydrogen iodide areion of thet 33 (1) state was assumed to be negligible. Ear-
responsible for the continuous absorption spectrum in th@er, branching ratios were published by Langfoed al.
A-band between 180 and 280 nm. The band was first deghereafter abbreviated to LROA Both groups measured
scribed by Mullikert; who assigned the absorption to contri- the branching ratios over the whole width of the absorption
butions of only one parallellI(0")—X*3(0) transition  gpectrum but obtained different values. THel Idata ob-
and two perpendicular transitions, i.€L[(1)«X*3(0")  tained by LROA using the hydrogen atom Rydberg tagging
and 'TI(1)«—X ' (0"). Mulliken also predicted that disso- method were about 50% higher than tHd Fatios obtained
ciation via the®I1(0") state would yield spin—orbit excited by GH using Doppler LIF spectroscopy at the Lymarran-
iodine atoms H{S)+1*(*Py,), whereas the dissociation of gjion of the H-atomic fragments. This controversy was more
the'TI(1) and®I1(1) states would result in the formation of recently resolved by Regaet al. (RACAO),> who reexam-
ground state iodine atoms F&+1(*Py;). In the following, o the branching ratios at five photolysis wavelengths us-
:hzi) co_n|1m0(rj1 lrzlgtatlgr* for.”ttr)]e |(;)d|ned spin—orbit States’ing REMPI line intensities of the | and Iphotofragment and
( ?AZ)I;ckagf n(onlallzgi;ba{ti\c,:v'inteeraact;%t%étween these state]cound good agreement with GH. They also explained the
was demonstrated in more recent stuéfeand allows for deviation of the data by LROA as arising from an artifact in
their analysis procedure due to a too-narrow bandwidth of

direct reconstruction of the partial absorption cross sectionﬁ,]e Lymane excitation laser. After a systematic correction of

e o o et e tresca oy pethe ce by LROA et riow exts agrement betueen
g P y LROA and GH to within 20%, i.e., the experimental error of

different spatial anisotropy of the photofragments. The two

. . . . the measurements.
perpendicular HI channels yield a spatial anisotropy pa- ) . .
rameter near its limiting value g8=—1: similarly the par- In this study, the long wavelength tail of the absorption

allel transitions leading to HI* yield g=+222 spectrum, which was largely omitted from Gendron and
In this report we will argue that the contributions of a €PPUrN's study, was studied using yet another method. Pho-
fourth state to the total absorption cross section cannot p@fragment imaging by the velocity map imaging Fechnﬁque
neglected. The repulsivee 35 (1) state is accessed in a per- of the hydrogen atoms very reliably produces iodine branch-
) T i *
pendicular transition leading to the photofragments’ spatiald ratios since the ratio between the-Hchannel and H1*
anisotropy parameter near its limiting value g —1 and channel is derived solely from the difference in the intensity
produces spin—orbit excited iodine atoms, i.e%IH. In the ~ Of the corresponding hydrogen-fragment signal. Velocity
past years two research groups have conducted one-phot8}PPing has the same potential pitfalls as the abovemen-
dissociation experiments of HI via the A-band. A study by tioned Rydberg tagging studies of H atoms with respect to its
Gendron and Hepbur(‘GH)?’ provided improved partia| ab- sensitivity to the probe laser bandwidth. By using REMPI
detection at 243 nm, however, the laser wavelength is more
easily scanned across the transition profile, and any mis-
dAuthor to whom correspondence should be addressed. Telef6age . b
533-2621, Fax: (613 533-6669, Electronic mail: hploock@chem. match of the laser bandwidth and the Doppler width of the H
queensu.ca atom transition is immediately obvious in the acquired im-
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FIG. 1. Schematic diagram of the photofragment imaging apparatus in ) |
Nijmegen. Shown are the pulsed molecular beam valve “A,” the three elec- \ N > 3 ;
trode assembly “B,” the photolysis and ionization laser pulses “C,” the \/

position sensitive detector “D,” and the camera with which the photofrag-
ment image is recorded “E.”

age. With this work we intend to provide additional data for FIG. 2. H-atom photofragment image following excitation at 277 nm and
the A-band branching ratios. In contrast to most earlier S»[udi_onization at 243.17 nm at verticél,C) and horizontalB,D) _polarization

. . f the probe laser. The lower pandl€ and D show the inverse Abel

Ies we TOCUS on the long wavelen_gth re_gmn of the A_'ban(ﬁansform of the raw image shown above. The splitting of the H-atom signal
absorption spectrum. The data will be instrumental in th&rom the parallel H-1* channel only appears when the polarization of the
calculation of improved partial absorption cross sectionsrobe laser is perpendicular to the TOF afdee insets

(PACS for the four states contributing to the A-band absorp-

tion. While we will use the additional data to demonstrate

that four, and not three, states contribute to the A-band absignal. It was possible to somewhat suppress the contribution
sorption, a detailed analysis is left to a parallel paper byof this signal by increasing the intensity and beam waist of
Le Roy and co-worker§1n that paper it will then be shown the pump laser and thereby bleaching the molecular beam
that these PACS can be best fitted using three exponentigemple. Yet, the contribution of 243.17 nm dissociation had
functions and one Morse potential as potential energy curve® be accounted for in the fit to the velocity distribution by

for the states. introducing six more parametefiseight, width, and position
of two Gaussian functions The contribution of the CCD
EXPERIMENTAL AND RESULTS background signal to the velocity profiles was nonlinear and

) N could be fitted well with a fifth Gaussian function. The re-
In our experiments hydrogen iodid®% in 760 Torr  gyting I/1* +1) branching ratios are listed in Table | and are

Helium) is cooled in a supersonic expansion and excited byjispjaved together with previously obtained data in Fig. 3.
the frequency doubled output of a dye lagEig. 1). This

photolysis laser is linearly polarized with both the direction
of propagation and the electric field component perpendiCutagLE I. Experimental t/(1* +1) branching ratios. The error in all mea-
lar to the molecular beam. The hydrogen atomic fragment iSurements is below 0.05.

detected via its REMPI line at 243.17 nm using the output of

a second, similar laser system and a position sensitive ion Mnm) I*/(+1) branching ratios
detector. Since the Doppler width of the H-atom is wider 288 0.122, 0.098
than the probe laser linewidth, the laser had to be scanned 287 0.127, 0.157, 0.155, 0.121
over the absorption line while acquiring the image. The pho- 386 0.160

N ) 85 0.173, 0.123, 0.136, 0.153
tofragment spectrometer in Nijmegen and the analysis tech- 284 0.184, 0.192
nique are described in more detail elsewt‘?e@etypical im- 283 0.197, 0.192
age taken at an excitation wavelength of 277 nm is shown in 282 0.257, 0.203, 0.198, 0.240
Fig. 2. Between 1 and 4 measurements were taken at each of 281 0.219, 0.245
the 17 wavelengths between 273 and 288 nm and the branch- ;gg.z 0 2392%0231
ing ratio was derived from a Gaussian fit to the velocity 279 0.277 0.273
distribution of the hydrogen atoms. This velocity distribution 278 0.284
was obtained by integrating radially the pixels of the inverse 277.92 0.262, 0.265
Abel-transform of the ion imagé¢Fig. 2). Since the probe 277 0.301, 0.282
laser at 243.17 nm is also able to dissociate the HI molecule, gi 8'2(1)3' ggig
a second set of | and Isignals with higher kinetic energy 273 0.321, 0.361, 0.366, 0.330

release is always observed together with the pump and proke
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F’_OQO 4 potential to the observed-3 pixel splitting of each polar ring. Hydro-
o 059 : BCONT fit gen atom recoil in the REMPI detection process is observ-
5 able in our experiment due to the high resolution of the ve-
£ 044 locity map imaging setup and has been described in more
2 detail before'?
§> 031 The spatial anisotropy of the photoelectrons and protons
5 3 potential is described by a cd# distribution, because in the final
& 027 ™, fitusing eq. 3 ionization step a & electron is ejected into the continuum.
] 3 potential fit in o ‘~,\~\ / The spatial distribution of the recoiling protons will therefore
0.1 s-approximation - be aligned parallel to the polarization of the probe laser,
which was for all experiments parallel to the polarization of
0.0 the photolysis laser and therefore perpendicular to the TOF

™ T T T T T T T T 1
30000 35000 40000 45000 ~ 50000 55000 axis. When the 243 nm laser polarization is aligned parallel
Excitation energy [cm '] to the TOF axis, this recoil pattern disappears in the ion

image, as can be seen in FigéB2and 2D). This effect is
FIG. 3. Experimental and calculated branching ratios. The symbols are; 9 g$ 2 4D)

open triangles: BRs from this work; filled triangles: Gendron-HepliBef. preseljt In any experiment US”@_H') REMP' for H atom
3); open circles: Langforet al. (Ref. 4; and filled squares: Regast al.  detection. In the present experiment the signal channels are
(Ref. 5. The BR derived from the three potential fit iapproximation  well separated and the angular distribution can be recovered
(]ong—dashed ling using Eq.(3) (short—Qas_hed ling and the four potential by integrating over the full, Split ring. This is confirmed by
fit with constantM ,(r) from Ref. 7(solid line) are also shown. .
the fact that the same anisotropy parameters were found for
the well-separated 277 nm ring when the probe laser polar-

Clearly our data do support previous measurements of thigation is parallel to the TOF axis.

branching ratio and agrees well with both the revised values

of RACAO and GH. Our branching ratios have an absoluteaNALYSIS AND FIT TO POTENTIAL ENERGY
error of less than 0.05. These errors mainly originate fronCURVES

the fitting of the velocity profiles.

Note that there is a splitting of the contribution from the
parallel dissociation channelhe “polar” rings) for both the
243 and 277 nm signals. The splitting is equal for both ~ The experimental data can be used for the reconstruction
channels—roughly 3 pixels on the CCD image. For the 277f potential energy curves of the molecule. In early works
nm channel the splitting corresponds to about 800 m/s ofhre€ or four repulsive states were used to fit the A-band
H-atom velocity, i.e., an~-800 cm ! shift in HI ground state absorption spectrum, with the potential represented by
energy. As will be shown below, this effect is due to thesimple exponentials of the form
recoil of protons from the_ departing 9Iectyons. The §plitting V(R)=Ae AI—Te 4 C, 1)
is too small to be a contribution of vibrationally excited Hl
parent molecules. Contribution of HI dimers in their lowestwherere is the equilibrium distance of the ground state po-
vibrational state is plausible, but unlikely since the expansioriential, andC is the appropriatéknown) dissociation limit.
conditions are such that the formation of dimers and highefhe commonly used approximations made therein included
clusters is strongly suppressed. Even when the formation ¢he so-called s-approximation, Q-branch and singlé-
dimers was optimized by Wittig and co-work&rsr by approximations? Also it has been assumed that the transi-
Young2®* the contribution of HI-dimers to the dissociation tion dipole functions can be treated as constants with respect
signal was well below 10% and nowhere near thB0%  to the internuclear distance. To estimate the impact of the
apparent in our ion signal. Also, the ratio of the intensities offeéw BR data presented here on the potential parameters
these two rings stays roughly the same upon change of th@nd transition intensities, we used these four assumptions
HI concentration in Helium carrier gas from 5% to less thanto perform least-squares fitting to the HI total absorption
0.5% and upon change of the stagnation pressure in the méross sectiofTACS) by Ogilvie"* and branching ratios by
lecular beam valve between 2 bar and 0.5 bar. Important i$H, RACAO, and our new data. Th&approximation im-
the fact that the splitting is observed only in the picturesplies that the absorption spectrum is given simply as a func-
obtained usingprobe laser radiation with its polarization tion of the excited state potential’'s gradi€ht
aligned perpendicular to th_e TOF-_axis. F_or example, in Fig. 873102 7 g, , 3
2 B/D the photofragment image is obtained using parallel eT(u)=a3T——Mu|(dV/dr|)ro Sy, (2
polarization of the probe laser, and no splitting is observed. ¢ %49

This effect is caused in the ionization process by thewhere «=2.6153x10 “ converts the absorption cross sec-
recoil of the protons from the electrons. The 243.17 nmtion in A? to the extinction coefficient in mof cm™1.2° Here
REMPI process of hydrogen atoms results in the release d?lanck’s constant, and the speed of light, are in Sl units,
about 13700 cm' of kinetic energy—most of which is car- r in A, M, in D, andV andv in cm . The vibrational
ried away by the electron. The proton carries away 1/1824 opartition functiong, has been set to unity. The ratio of de-
the energy, i.e., about 7.5 ¢rh The added velocity for all H generacies of the upper and the lower statgg ;) is two
atoms is therefore 423 m/s. This velocity corresponds indeefbr the (=1 states and one for the'Ostate. The slopes of

Using the é-approximation and three exponential
potentials
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TABLE II. Potential parameters, transition dipole moments, and estimated total oscillator strehgthshe threell states in the A-band of HI. The
contribution of thet 33 ; state in the analysis of de Vrieg al. and Le Royet al. was subtracted out.

. . _ This worK _
De Vrieset al® Clearet al®} G&H" Le Royet alfl
State Parameter Ref. 2 Ref. 18 Ref. 3 c, e d, f Ref. 7
A, cm? 25890484 21850350 24 29820) 241291510 23879470 22 143150
1,2 B, A™? 2.86(6) 1.909) 3.1048) 3.1551) 3.1516) 2.17560)
(M2, D? 0.19325) 0.12615) 0.003 1316) 0.24051) 0.24016) 0.14017)
A, cm? 15808242 15 800250 11 55080) 11 306350 11 241109 16 9441100
31,2 B, A™? 2.856) 2.856) 1.923) 2.20(45) 2.1614) 3.4027)
(M2, D? 0.0384) 0.0384) 0.000 04%9) 0.00489) 0.00493) 0.04717)
A, cm? 12 341242 11 25Q400) 1154213 11912775 10 882241) 10 461190
3M1,P B, A™? 4.85) 4.1(1) 3.9848) 4.0777) 4.1424) 4.12979)
(M2, D? 0.1466) 0.16024) 0.000 772) 0.18039) 0.17812) 0.16411)
A, cm? 12 575242 26 479760
33 P B, A7t 3.756) - - - - 2.60 (fixed)
(M2 D? 0.0413) 0.14322)
11.3
100G 11.8 9.9 14.4 11.57)°

4C=7603.15 cm™.

bC=0.

‘MSRgg: Tacs=5.56%.

dMSRBR+TACS=1-73%

€s-approximation.

fEquation(3).

9According tof~4.7x 10" "g(¥){M )2

f“The value obtained by integrating the experimental TACS minus the calcifiteBACS according td~4.32<10 °f(e, dv) (Ref. 13.
'HI data only.

IFit to both HI and DI data.

the excited states potential curg®/dr at the classical turn- (>40% in terms of weighted MSR the dominant states
ing pointr, are determined by the fitted parametérand8  ousting the weak one.
for each excitation wave number Since the error in the TACS measurement was quoted as

The nine parameters thus involved are obtained using heing 3%—-5%, we weighted the data accordingly. The fit is
home written gradient descent nine-parameter optimizatiomigorous, so the resulting error can be considered as stipu-
algorithm to minimize the root mean square difference belated for by the original TACS curve measurement error as
tween the original and calculated TACS curves. The wavavell as by the neglect of other possibly contributing states.
functions for the Hlv”=0 ground state function were ob- The results of this fit are given in Table Il, and compared to
tained from the accurate potential energy functions by Coxowalues obtained by Cleat al,'® de Vrieset al? and GH.
and Hajigeorgiotf using the analytical formalism by Figure 4a) shows the decomposition of the absorption spec-
Hermanet all’ A Runge—Kutta expansion was used for thetrum into these three componetitiashed lines When com-
excited state wave function. Two approaches were testeghared to previously published results, our fit using the
First, the TACS curve was fitted as a sum of the PACS&approximation differs in that the new “red wing” BR data
curves with nine varying parameters. Second, one can maKerther diminish the role of théII(1) state. One also notes
use of the fact that th&II(0*) PACS curve can be derived that the overall convergence is poor, which is especially no-
from the TACS and the BR data. Then first only one potentiaticeable in Fig. 3, where the experimental and calculated BRs
is fitted to the®II(0™) PACS curve and the other two to the are shown. This disagreement is a consequence, first, of the
remainder. This sequential procedure therefore involves nof-approximation not being able to reproduce the ACS shape
only the TACS but also the experimental branching ratio datgroperly and, second, of the neglected contribution from the
of G&H, RACAO, and our work. Since these latter fits are higher lyingt 33, state.
consecutive three and six parameter fits, respectively, the fit-
ting procedure is more robust. ) _ ) _

Interestingly, the difference between the TACS and”Ull quantum simulation with three exponential
PACS fits was found to be negligible. It should be empha—pOtentlals and flat - M,(r)
sized that because of the nature of the fitting functions the A more rigorous analysis was then performed based on
TACS fit may not converge to the true potential parameteexact quantum simulations of independent partial cross sec-
values if the initial values are far off. This was observedtions for the participating electronic transitions, calculated
when offsetting each of the parameters by 10% and moresing Le Roy’s BCONT program® In this approach the
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250 — eter space has been found. As is shown in Fig),4he fitted
- TACS now agrees well with the experimental values, and the
200 branching ratio data is well reproduced.
- However, an analogous fit to the DI TAG8ot shown
150 predicts branching ratios which are inconsistent with the
i available BR data from photofragment imaging meas-
100 - urement$’ and from older photofragment arrival time
—_ i measurement$. Furthermore, the resulting potentials for the
TE 50 4 two isotopomers did not match well unless the fit was con-
-2 . fined to below ca. 47000 cm. This was also noticed by
S o4 v | Clearet al!’ who analyzed both HI and DI data and limited
g8 250 — their fit to below 48 000 cmt; whereas de Vriest al. intro-
= . duced thet state into the picturé.
% 200 4 (b) Finally, when comparing the total oscillator strengths of
< ] the threell states that result from different fitgiven in
150 Table 1)), it is apparent that the data supplied by Clegal.
i and de Vrieset al. results in values that are different to the
100 — ones we obtain when including the absorption spectrum up to
i Z, 52000 cm. This is a further indication that the three-state
50 model is inconsistent with the additional data.
) L From these observations we conclude that not only is the
04 Ao CE Ss-approximation inadequate as a base for understanding the

T . .
45000 50000 55000 shape of the absorptllon cross section, but also that even
when using the more rigorous quantum model of Bj.one

will have to include the contributions of the high-lying

FIG. 4. (a) Total and partial absorption cross-sections of HI from a three state. ) ) )

potential fit. The dashed curves are obtained in #fanction approxima- At the same time, recent simulatiGAsuggest that there
tion, and the solid curves from a fit based on the fully quantum simulationjs g shallow minimum on the PES for tﬁE[O state, so that

using Eq.(3), both using constani ,(r) functions.(b) Total and partial the previously assumed exponential shape of the potential
quantum-calculated absorption coefficients for HI from the four-state

constantM (r) analysis of Ref. 7. For both segments, open triangles are tthUSt be reconsidered. Finally, the saateinitio calculations )
sum of PACS values of all states that dissociate to form exciteatdmic ~ Showed that there exists a strong dependence of transition
fragments and are calculated from the TACS and BR data. The filled circlegnoment functions on internuclear distance. An improved

are the experimental absorption data of OgilRef. 14; the filled triangles
those of Huebert and MartifRef. 23. model will have to address these issues properly.

I
30000 35000 40000
Energy, [cm'l]

Full quantum simulation with four exponential

potentials and flat M, (r)
Ssfunction approximation was replaced by overlap integrals
calculated from exact bound and continuum wave functions
with the partial absorption coefficient for absorption from a
thermal initial-state vibration—rotation level population into
a given final electronic state being computed from the
expressior;?°

Taking into account these considerations, our data,
which now make up for lack of information on branching
ratios in the red region, were used by Le Roy and
co-workerg to perform a four potential fit using more gen-
Ceral expressions for the potential curves, allowing for
r-dependent transition moment functions, and using rigorous

10°°N,, 873 quantum calculations based on E@®).?° The following
erf(v)= ——~— gvz 2 FoJ papef offers a comprehensive coverage of the possibilities
INn10 3hc™ 9 . .
of potential reconstruction based on all spectral and BR data,
2 experimental as well agb initio, for HI and DI, available to
(NMy(r) ()|, (3)  date. Here, we only consider those fits that assumed
_ r-independent transition dipoles and exponential-wise poten-
where is photon energy in cnt, g the degenerac, is  tials of the form(1) and therefore allow for direct compari-
the transition dipole moment in Debye, and J are the  son with previously published potential parameters. Fitting
initial-state vibrational and rotational quantum numbers,ajso used the absorption data by Huebert and Mzrtimat

F,4(T) is the normalized thermal rotation—vibration popula- go up to 55000 cm® and is done simultaneously to data of
tion distribution function, and)’ is the final (continuum  poth HI and DI.

state angular momentum. The functiofsy: and¢,; are the Table Il summarizes the constah(r) results by
unbound and the ground States wave fUnCtlonS reSpeCthGlMe Roy and co- Workermot listed exp||c|t|y in Ref. 7 while
andS’ the Hnl-London rotational intensity factor. Fig. 4b) shows the associated predicted decomposition of

The potential parameters and transition intensities aréhe HI TACS into PACSs for the four stat&$As is seen in
close to those obtained in theapproximation and are listed the figure, thet state intensity becomes significant and is
in Table II. This indicates that a nearby minimum in param-much higher than predicted by de Vrie$he four-potential
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branching ratios are shown as solid curves in Fig. 3, where Comparison of the results of three potential versus for

they are compared with the three-potentiafunction ap-  potential fits with new BR data presented here clearly show

proximation results(short- and long-dashed curyeshe the deficiency of the&-approximation as well as the necessity

former accurately reproduce the experimental measurements including thet state into the picture.

except at the very blue end of the spectral region. As shown The quality of the fits confirms that there really exist

in Ref. 7, this latter deviation is due to neglect of thefour dominant states in the A-band region and that the dis-

r-dependence of the transition moment functions. The smaBociation process is mainly adiabatic with no detectable in-

uncertainties in the fitting parameters listed in Table Il andteractions between the states in the exit channels.

the apparent excellent agreement with experimental data for In conclusion, we present improved and extend&fd |

both isotopomers further underlines the necessity of includbranching ratios for th€)=1 and (=0 states of HI in the

ing the fourth potential in the picture, as well as a need fored wing of the absorption spectrum. It was possible to ob-

the fully quantum model represented by E8). This fourth  tain a more accurate description of the potential energy

potential modifies the relative contributions of the threecurves using our data.

lower lying states to the TACS considerably. It also leads to

very different potential parameters, which are, due to thé*\CKNOWLEDGMENTS

nature of the fit, identical for HI and DI. S.M. and H.-P.L. thank Dr. Robert Le Roy for many
As expected when comparing the oscillator strengthsnstructive discussions and for providing the results of his

that result from different fits given in Table II, it is apparent calculations to us prior to publication. S.M. is grateful for the

that Le Roy’s superior model—after the contribution of the hospitality of the Waterloo group and for having been able to

state has been subtracted out—results in values similar to theork under Dr. Le Roy’s instruction.

ones obtained in the three-state and energy-constricted mod-

el used by Cleaet al. and the four state model by de Vries 'R.S. Mulliken, Phys. Re\61, 310 (1937. . _
et al 2M. S. de Vries, N. J. A. van Veen, M. Hutchinson, and A. E. de Vries,
' Chem. Phys51, 159 (1980.
3D. J. Gendron and J. W. Hepburn, J. Chem. Phg€, 7205(1999.
4S. R. Langford, P. M. Regan, A. J. Orr-Ewing, and M. N. R. Ashfold,
Chem. Phys231, 245(1998.
DISCUSSION 5P. M. Regan, D. Ascenzi, C. Clementi, M. N. R. Ashfold, and A. J. Orr-

. . . Ewing, Chem. Phys. LetB15 187 (2000.
Our branching ratios at the low energy tail of the Hl s5 13 g Eppink and D. H. Parker, Rev. Sci. Instrué8, 3477 (1997).

absorption spectrum add further support for both the dat&r. J. Le Roy, G. T. Kraemer, and S. Manzhos, J. Chem. Ply%.9353
obtained by GH and the data by RACAO, in what our 8(2002) (following Ifap(eji- ) A ) (1999

; ; ; 0 A. T. J. B. Eppink and D. H. Parker, J. Chem. Phys0, 832(1999.
branchm_g ratios do not differ by more than about 20% from 93, Zhang, M. Dulligan, J. Segall, Y. Wen. and C. Wittig. J. Phys, Clagn.
the previously reported values. We do note, however, that our 135801995
I*/(1+1*) branching ratios seem to be consistently lower thari®m. A. Young, J. Chem. Phys.02, 7925 (1995.
the ones obtained by RACAO. Because of a better sensitivity M- A- YOUEQ, J. Phys, ?hznﬁ? 7790(1994). Cor. an )
of the photofragment imaging technique, we believe our ex- g'hi;" gﬁ;rsr'siégaﬁgbmzlga 3'2;3('22615' G. Bakker, and H.-P. Loock, J.
perimental data reliably cover the red wing of the absorptionsr schinke, inPhotodissociation Dynamicdst ed.(Cambridge Univer-
spectrum. sity Press, Cambridge, 1993

. . . 1 HIVT
When comparing our fitted parameters to those obtaine j ? lf?g"r‘:"?' Tra,”r;-h':?fg_day S_dtﬂ 220d5|(31h97t]>; atioedited by K. P

. P . . . lellinghuisen, | otoaissoclation an otoionizat Ite y K. P.
by GH inavery s_lmllar constgrmu(r) anal_y5|33, we notice Lawley (Wiley, Avon, 1985, Vol. LX.
a considerable discrepancy in all potential parameters. Wej. a. Coxon and P. G. Hajigeorgiou, J. Mol. Spectrass0, 1 (199).
believe the four-potential fit values especially for the lowest'’R. M. Herman, R. .H. Tipping, and S. Short, J. Chem. PI5&.595
lying I1, state are more accurate due to the additional datg, (1979 _ _
in the red wing of the spectrum. We were not able to explain R. D. Clear, S. J. Riley, and K. R. Wilson. J. Chem. P1835;.1340(1975.
In i 9 - p : - . p 9R. J. Le Roy and G. T. KraemesgonT 2.0Computer Program for Calcu-
the large discrepancies of the transition dipoles, however. We ating Absorption Coefficients, Emission Intensities or (Golden Rule)
note that '[heMu values from this study have magnitudes Predissociation RatedJniversity of Waterloo Chemical Physics Research
similar to those of Cleaet al 18 and de Vrieset al 2 as can Report CP-6502001). The source code and manual for this program
be seen from Table II The.differences 0 thig, Ly Clear may be obtained from the “Computer Programs” link on the web site

i : - | http://leroy.uwaterloo.ca
et al. and de Vrieset al. can be readily explained by the 2R. Le Roy, R. G. Macdonald, and G. Burns, J. Chem. PIs.1485
different branching ratio data that those earlier studies had %5(1976- L and ) (1998
; ; L. McDonnell and A. J. R. Heck, J. Mass Spectrds3, 415 (1998.

hand as well as by a less accur@approxmanon_ m_OdeI 227, B. Alekseyev, H.-P. Liebermann, D. B. Kokh, and R. J. Buenker, J.
that was then used, but no explanation for the deviation from cpem. Phys113 6174(2000.

GH's value forM , was apparent to us. 23B. J. Martin and R. M. Huebert, J. Phys. Cher2, 3046(1968.

Downloaded 10 Dec 2002 to 130.15.99.182. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpo/jcpcr.jsp



