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The state-to-state predissociation dynamics of OC—HF
upon HF stretch excitation

L. Oudejans and R. E. Miller
Department of Chemistry, University of North Carolina, Chapel Hill, North Carolina 27599

(Received 11 May 2000; accepted 19 June 2000

Photofragment angular and state distributions have been measured following the vibrational
predissociation of the OC—HF complex. An F-center laser is used to pump the fundamental H—F
stretching vibration of the complex and a second F-center laser is used to probe the rotational states
of the HF fragment as a function of recoil angle. The complex dissociates via two different sets of
channels, one that producego=1, J4==6,5,4 (intermolecularvV-V transfej and the othev o

=0, Jye=11 (V—R transfej. Analysis of the data gives correlated final state distributions, as well

as an accurate value for the dissociation enerDy) (of the complex, namely 7322 cm 2.

© 2000 American Institute of Physid$50021-9606800)00235-X]

INTRODUCTION longer than that of the H—F fundamental to explain the ex-
perimental results. The implication seemed to be that there is
Considerable progress has recently been made in bo%ry weak coupling between the corresponding bendarg
the spectroscopic and dynamical characterization of weakly,ternal rotation degrees of freedom and the dissociation
bound complexes. The nonstatistical nature of the vibrationaéoordinate, namely the intermolecular stretching mode, such
dynamics of these complexes is of particular interest sincgnat the complex can store energy in the intermolecular
the preferences these systems show for dissociating in SPR1odes(in excess of the bond enengfpr a significant period
cific ways provide insights into the nature of the interactionsyf tjme.
that lead to rupture of the weak bond. For very weakly in-  The OC_HF complex has also been the subject of con-
teracting systems, such as Ar—H@ef. ) and Ar-HF?®  gigerable theoretical work, including several that provide
the spectroscopic characterization can be quite completgyegictions of the intermolecular bond dissociation
providing unique determinations of the corresponding i”ter'energy?4'25'27‘32'34 The present state-to-state experiments
molecular potential§:® At the other extreme are the hydro- provide further insights into the nature of the energy transfer

gen bo”dﬁ‘d complexes, including the HF difffér and ~ processes that lead to dissociation and an accurate value for
HCN-HF;" where even the extensive experimental studiegnhe dissociation energy of the complex.

that have been reported are insufficient to completely deter-
mine thg potential energy sur.face. In these caabsinitio . EXPERIMENT
calculations are often used to interpolate between the regions
that are probed by the experiments. The linegr NF (Refs. The experimental approach used in this experiment in-
12-195 and OC-HF(Refs. 16—21 complexes fall between volves measuring the photofragment angular distribution re-
these two limits, being characterized as having weak hydrosulting from vibrational predissociation of the OC—HF com-
gen bonds. Although there have been a large number of dglex, following excitation of the H—F stretching vibration.
tailed experimentaf~2! and theoretical studiés?*=* of  The translational energy release for a given final state chan-
these complexes, a quantitative interaction potential is notel, which determines the laboratory recoil angle, is anticor-
available for either. related with the total internal energy of the fragments. As a
In the present study we use the optothermal detectiomesult, data of this type can provide detailed information on
method in combination with two F-center lasers to study thehe final state distributions of the fragments, including the
vibrational predissociation of the OC—HF complex. The firstinterfragment correlations. In particular, one can determine
studies of this complex were carried out using microwavenot only the state distribution of the HF fragment, but also
spectroscopy® !’ which revealed it to have a linear structure. which of these states correlate with specific states of the CO
More recent infrared studies have provided detailed informafragment, for a given dissociation event. To achieve this
tion on a number of intramolecular vibrational modes of thelevel of characterization, it is necessary to assign all of the
complex*®-?1as well as some insights into the nature of thestructure observed in the angular distribution to specific in-
associated vibrational dynamics. One of the interesting agernal photofragment states.
pects of the latter came from our studies of the H—F stretch  The molecular beam apparatus has been discussed in de-
fundamental, which showed a very interesting perturbatiorail elsewheré®6In short, an F-center laser is used to excite
that could only be explained in terms of(dark) state that the H—F stretching vibration of OC—HF and the resulting
has more energy in the intermolecular degrees of freedomhotofragments are detected using a bolometer det&ctor.
than the dissociation energy of the compt&Despite this, The source can be rotated so that a complete photofragment
the vibrational predissociation lifetime of this state has to beangular distribution can be measured for a given initial state
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of the complex. The F-center laser is equipped with ar
evacuated chamber containing three confocal etalons wit - +
free spectral ranges of 7.5 GHz, 750 MHz, and 150 MHz.
These are used in combination with a wavemeter to monito [ | 9:(: N
the tuning of the lasers. To obtain a full angular distribution, -

the pump laser must be kept in resonance with an OC—Hl
transition for approximately 45 min. This presented no seri-

ous problems in this case owing to the fact that the corre
sponding transitions were quite broidAngular distribu-

tions for the particular initial state of the complex were
recorded by varying the angle between the molecular beat

and the line joining the photolysis volume to the detector in

0.25° increments. The detailed kinematics that relate thes -/

Vo Electric field: R(0)
on off

—

angular distributions to the associated kinetic energy releas
for a given dissociation channel have been discusse
elsewhere?>® 384395 334400 384405 384410 384415 384420 384425 384430
A second F-center laser is used to probe the interne
states of the HF fragment. In this case, the bolometer detects

; : ; ; IG. 1. A pendular state spectrum of the OC—HF complex, recorded at a
the extra vibrational energy deposited in the HF fragment b ield strength of 19 kV/cm. Note that the field was switched off while scan-

the probe laser. In the present study, we amplitude modising the high frequency portion of the spectrum in order to record the field
lated the pump laser, which was fixed at the OC—HF transifree R(0) transition. The vertical arrow at, indicates the position of the
tion frequency, and scanned the cw probe laser through thieeld free vibrational origin of the complex. The solid line through the pen-
HF monomer transitions of interest. This modulation schem&i2r spectrum was calculated based upon the molecular constants obtained
. . previously for this complexRef. 19. The inset shows the orientation dis-

has the advantage'that probe laser signals are gntlrely due §fution for the complex at this applied field.
HF monomer that is produced by the photolysis laser. One
disadvantage is that the probe laser signal is detected on top
of the (much larger photofragment signal. Fortunately these
background signals were quite stable and an average of
probe laser scans gave reliable results at each laborato
angle.

As discussed in detail previousty;*3extensive use has

‘Wavenumber

ear near the vibrational band origin of the spectrum, as

own in Fig. 1. This spectrum was recorded by first scan-
an through theR(0) transition with the dc field offpro-
viding an absolute frequency calibratioand then turning

¢ molecule in the laboratory f h that the two f between the vibrational ground and vibrational excited
ent molecule in the faboratory frame, such that th€ tWo Trag 4105 The smooth solid line through the data is a calculation
_ments(m this case CO and Hitecail in opposite directions based upon the molecular constants for OC—HF reported
in the laboratory frame and can be detected separately. Oré'lsewheré.g The good agreement ensures that we have prop-

entgtion OB thel par.enft. clorgpllglx/ Is achiﬁvedhby Iapp lying aerly assigned the corresponding states and that the orienta-
moderate dc electric fieldl cm to the photolysis re- tion distribution used to analyze the photodissociation ex-

gion and taking advantage. of the f?Ct that. the dipple momer}seriments is correct. The inset in the figure shows the
of the OC._HF C""?p'ex will be onented in the direction of entation distribution at the electric field corresponding to

the elect.nc fl?|d. Since the bolometer is an energy detector[Pe one used in the spectrum, namely, 19 kv/cm.

the relative signal Ieve_ls _depend_upo_n the energy content of g began the photodissociation studies by recording an
the two fragments. This information is extremely helpful in angular distribution in the absence of the electric field, cor-

detelrmlr:ung the mteméil srt]ates Tf thle tvtv)o cofragmfents. q bresponding to th&®(0) transition shown in Fig. 1. This tran-
n the present study the molecular beam was formed by, provides the best resolution in the photofragment dis-

ehxpan(rj]mgdra mn(;t_ure of O.|60/<; HF and 30% CO in hef“ggnotributions(assuming that dissociation occurs via axial recoil
through a 4Qum diam nozzle, from a source pressure o when the laser polarization is aligned perpendicular to the

kPa. In order to relate the recoil angle of a fragment to the}nolecular beam axi@ In this case, the excited state align-
associated recoil energy, an accurate measurement of tpﬁ

t locity of th lecular b . ded. Thi ent imposed by the excitation laser ensures that the most
stream velocity of the molecular béam 1S heeded. ThIS Wag,ohapie recoil direction in the laboratory frame is orthogo-
accomplished by Doppler spectroscopy, yielding a strea

locity of 1300 m/s for th ; . giti al to the molecular beam, giving rise to the maximum pos-
velocity © m/s for the present expansion conaitions. - gy, q laboratory frame recoil angle for a given translational

energy release. As a result, the fragment channels with dif-
ferent translational energies scatter to quite different labora-
In all of the experiments reported here the laser polariory angles. In contrast, if the laser polarization is aligned
ization was aligned parallel to the dc field, such that theparallel to the molecular beam direction, the photofragments
relevant selection rule id M =0.3° Under these conditions, are preferentially ejected along the beam and the various
the electric field induced transitions of a linear molecule ap{inal state channels all scatter near zero degrees in the labo-

RESULTS
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FIG. 2. An angular distribution obtained by pumping R¢0) transition of FIG. 4. A set of pendular state angular distributions, corresponding to ex-
the OC—HF complex, with the laser polarization direction aligned perpen.Citation of the most intense pendular transition in Fig. 1. This transition
dicular to the molecular beam axis. The dashed line through the data is BUMps theM =0 excited state, which is the most highly oriented by the
calculation based upon the probabilities determined from the pendular stalectric field. The HF and CO fragments appear at positive and negative
results. The good agreement indicates that the applied electric field used &ngles, respectively. The solid line through the data points is the result of a
obtain the oriented angular distributions has little or no influence on théfit to the data, as described in the text.

photodissociation dynamics of this system.

are clearly many open channels, so many in fact that if all
ratory frame. A detailed discussion of these zero electric fieldvere populated statistically, we would not observe the dis-
cases, in relation to the photodissociation of the HF dimertinct peaks evident in Fig. 2. From this we can immediately
can be found elsewhef&. conclude that the dissociation is nonstatistical for this sys-
The angular distribution obtained by pumping tRE0) tem, a situation that is generally encountered in the dissocia-
transition is shown in Fig. 2. From a first inspection of thetion of these weakly bound systems. The second problem is
data it becomes clear that there are a number of importarthat we do not have an accurate value for the dissociation
final state channels having different recoil energies. This i®nergy of this complex, so that the location of the horizontal
fortunate since our goal here is to assign the individual peakline in Fig. 3, which represents the available energy upon
in the angular distribution to specific final state channels anéxcitation of the H—F stretch, is not known. The final prob-
the more structure that is present in the angular distributiondem is that the bolometer used to measure the angular distri-
the better our chances of making a unique assignment. Thelrition is sensitive to both the CO and HF fragments. Thus
are several problems that must be addressed if we are the angular distribution shown in Fig. 2 has contributions
explain the structure observed in this angular distributionfrom two fragments of different masses. Since conservation
The first is simply to choose from the many open channelsof momentum tells us that these two fragments have different
the few that contribute to the distribution. Figure 3 shows arrecoil velocities, this angular distribution is really the super-
energy level diagram that illustrates the difficulty here. Thereposition of two distributions. Thus each final state channel
will give rise to two peaks in the angular distribution, mak-
ing its assignment even more difficult. In what follows we

] will address these problems in turn.
3000 We begin with the problem of separating the angular
2500 distributions associated with the CO and HF fragments. As
] indicated above, this can be done using the pendular state
— 2000 orientation method. As shown by the inset in Fig. 1, the
_‘g .n,: OC-HF complex is oriented by the strong field, such that the
5 150047 HF and CO fragments recoil in opposite directions, towards
E 1 the positive and negative electrodes, respectively. As a re-
10007 sult, angular distributions recorded on the positive and nega-
500_' tive electrode sides of the apparatus, while pumping the most
intense pendular state transition in Fig. 1, will correspond to
o = » the HF and CO fragments, respectively. Figure 4 shows a set
w0 of angular distributions obtained in this way. The structure in

FIG. 3. An energy level diagram for the OC—HF system. The horizontalth€ angular diStribUtionS. is now better resolved and eac_h

dashed line indicates the available enef@y12 cm'%), based upon the laser peak must be due to a different photofragment channel. It is

gXCi‘a“_O” ;rf‘ergﬂff““ cm) mi”‘fs thel diS:ICI’Cia“O” et“‘t?fgy?l’z thtnfl) . interesting to note that the relative intensities of the two main
etermined from the experimental results. All open rotational states o : . : -

HF fragment are depicted, upon which are built the CO rotational Ievels.?:)e"’_lkS _ObserVEd on either side are dlfferent, the pre_llmlnary

Two main sets of channels can be identified corresponding:¢ge=0 and Indication that they come from channels with very different

vco=1. HF rotational states observed in the present study are indiegted  partitioning of the available energy between the two frag-



4584 J. Chem. Phys., Vol. 113, No. 11, 15 September 2000 L. Oudejans and R. E. Miller

100 Y P(11) - 100 N P(6)
e % L
F NN I '
5 " : - T g ;
(4
< '.. n X \0 = $ 1 o: ° K=
o . Aowm N ¢ L
§ 60 - FRRAVE A B N ) L & é’ 60 - 4 * %
z e v Y 5 2 % 2
CE i T - B % £
= [/ |\ e & 3 ° -
40 / Y | 40
£ PG st e £ ] °
3 FRY . e S °
” { =% o - !-\ % L
20 ’ \ @ L . \ g
x| % i 3 |
0 T T M T T M T ¥ |\ b 0 I L3 T " 1 o T Y T 4 T I~
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Laboratory Angle ( ° ) Laboratory Angle ( ° )

FIG. 5. A comparison between the HF angular distribution and that obtained!G. 6. A comparison between the HF angular distribution and that obtained
by probing the HFP(11) transition. A typical probe laser scan through this by probing the HFP(6) transition. A typical probe laser scan through this
transition is shown as an inset. The dashed line through the probe dafé@nsition is shown as an inset. The dashed line through the probe data
shows thev co=0, Jye= 11 contribution to the fit in Fig. 4. corresponds to theco=1, Jye=6 contribution to the fit in Fig. 4.

ments. The fact that the peak at smaller angles is relativelgontributes most significantly in this region. To test this, we
larger on the CO side of the distribution, suggests that theecorded a state specific angular distribution =6,
corresponding photofragment channel has a significant fraavhich is shown in Fig. 6. Once again, the inset shows a
tion of the available energy in the CO fragment. This will be typical probe laser scan of tH&(6) transition. Note that the
confirmed in what follows. The fact that we do not known relative intensities of the state specific angular distributions
the dissociation energy of this complex still makes the asin Figs. 5 and 6 have been scaled so that their sum gives the
signment of these peaks to specific final state channels sombest fit to the overall distribution, which is in qualitative
what challenging. Indeed, by varying the dissociation energygreement with the relative transition intensities. It is clear
we can bring any number of channels to the correct energy tfom Fig. 6 that thel,,.=6 state only contributes at smaller
account for the peaks in the angular distribution. angles and peaks in the correct place to account for the dif-
The next step is to use the second, probe laser to mederences between the two distributions in Fig. 5. The fact that
sure angular distributions corresponding to individual HF ro-the Jy==6 channel appears at smaller angles thgp=11
tational states. It is important to note that only the 0 state  can be appreciated from the energy level diagram in Fig. 3.
of the HF fragment is energetically accessible in these ex&Given the available energy, tldge=11 channel can only be
periments. To perform such a pump—probe experiment, weroduced in coincidence with the-o=0 state. On the other
first positioned the apparatus near an intensity maximum ofiand, if Jue.=6 where produced in coincidence withg
the HF fragment distribution and searched for signals asso=0 and the fragments were detected at 10°, the CO fragment
ciated with the various HF rotational transitigfi®(0),P(1)  would have to carry away approximately two thousand wave
through P(13)]. At 10° we found that only the transitions numbers of rotational energy. Given the small rotational con-
originating from theJz=11 andJ.-=6 states of HF had stant for CO[1.9225 cm® (Ref. 44)], this would necessitate
significant intensity. We should note here that B®) tran-  populating thelco=39 state. Such a large change in rota-
sition was inaccessible due to the fact that it overlaps dional quantum number upon dissociation seems unlikely and
strong water vapor transition. The present result is quitave have never seen such in the systems we have studied. As
similar to that observed for N-HF, where only thely  a result, we conclude that thlg=6 channel is produced in
=12 andJye=7 states were populated, corresponding tocoincidence with the -o=1 state. As Fig. 3 illustrates, this
production of the N fragment in the ground and vibra- places the two channels at just the right relative energies to
tionally excited states, respectivéfy. explain the experimental data. Clearly the internal energy of
Figure 5 shows a comparison between the total HF anthe J,c=6, vco=1 channel is larger than that of thlg
gular distribution obtained from the pendular state excitation=11, vco=0 channel, explaining why the latter scatters to
and that obtained by probing only thk,=11 state. The larger angles.
inset in the figure shows a typical probe spectrum corre- The sharp cut off of thd,,r=6 channel is helpful in that
sponding to theP(11) transition. Although the signal to it provides an accurate determination of the dissociation en-
noise ratio of the state specific angular distribution is ratheergy of the complex. The highest recoil energy occurs when
poor, it clearly shows that most of the signal at larger angleshe CO is produced in thé-o=0 state. The best overall fit
comes from thelyz=11 channel. The most prominent dif- to the data was obtained with a dissociation energy of 732
ference between the total angular distribution and that corresm %, which is the value used in Fig. 3. The solid line
sponding toJye=11 is that the latter does not show the through the experimental data in Fig. 4 is the result of a least
pronounced peak near 10°, suggesting thatJilie=6 state  squares fit that uses a Monte Carlo procedure to include the
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instrumental factors that control the resolution of the appa 1101 g
ratus. The only fitting parameters were the individual prob- 1004
abilities for the various open channels. The dashed line 4 ]
through the state specific angular distributions in Figs. 5 ani

6 are the contributions from the corresponding states, okS

e

=~

H
tained from the fit. This excellent fit to all of the data could & 70 I ' i
only be obtained for a dissociation energy of Z2cm ™%, £ 6o IR HA
making the assignment unique. g 0] TRERA ¢
It is important to point out that the relative intensities on g 0] B ; M

ttere

the CO and HF sides of the angular distribution provide fur-

ther confirmation that we have properly assigned the finag

state channels. Indeed, other combinations were tried but di =~ 207

not give the correct relative intensity. This is due to the fact 10

that the bolometer is an energy detector, so that the relativ 0 ' : ' : .

intensities depend upon which fragment carries away th -40 20 0 20 40

larger fraction of the available energy. We should also poin Laboratory Angle (°)

out that the final fit included contributions from tlge=>5,

veo=1 andJye=4, veo=1 channelgeven though we did FIG. 7. Comparisons between the experimental angular distributaate
pointg and those of a full statistical calculatidsolid line) and a restricted

not prObe, theseto ?Ccoun_t for some of the signals at larger phase space calculatigdashed ling as described in the text.
angles. Fits that did not include these channels showed too
much structure in the angular distribution at large angles and
did not give the correct relative intensities for the CO and HF¢ase the agreement is still rather poor, due to the fact that the
angular distributions. Therefore, although we do not haveagistical calculation tends to overestimate the contributions
probe laser results falyr=4 and 5, the data strongly sug- from the higher CO rotational states.

gests that these are populated. Further support for this comes |; i important to consider whether or not the electric
from the fact that the probe laser induced signals for thgie|d, used to orient the complex, has any effect on the state-
Jur=11 state of HRrelative to the total signalsare smaller  {o_state dynamics. To test this, we used the state-to-state
in this system than in others we have studied, where we wergropabilities obtained from the pendular state angular distri-
certain that onlydye= 11 contributed” Indeed, experiments pytions to calculate the angular distribution for the field free
on OC-HF and acetylene—HF, carried out back-to-backr(0) transition. The result is shown as the solid line in Fig.
consistently gave probe laser signals for the former that werg ' which is in reasonably good agreement with experiment.
25% smaller, relative to the total signal, than the correspondthis is in agreement with the previous systems we have
ing signals for the latter. The implication is that in OC—HF studied?*> that also show that the electric field has no
(at larger anglesthere are contributions to the total signal significant influence on the state-to-state dynamics.

from states other thay,=11, in qualitative agreement with Finally, we consider the states that showed interesting
the results from the fit. From the fit shown in Fig. 4, a com- perturbations in the spectroscopy at zero electric fidlthe
plete set of individual state-to-state probabilities was obpendular spectrum showed no evidence of perturbations so
tained for the various state channels and is available througihat studies of these had to be carried out at zero electric
EPAPS!® Nevertheless, some of these probabilities are interfield. In view of the fact that the character of the perturbing
dependent. Therefore, the best way to make comparisongate is known to be quite different from the H—F stretch
with theoretical calculations of the state-to-state probabilitiejundamental, we might expect that the corresponding final
is to calculate the full angular distribution. For the presentstate distributions would also be quite different. Thus experi-
purposes, we note that the probabilities obtained from thesgments designed to probe these final states could provide fur-
channels indicate that th¥ -V and V-R channels are ther insights into the nature of the corresponding dark states.
equally probable to within the experimental uncertainty.  Angular distributions were recorded for the two components

The state distribution obtained from fitting the experi- of the perturbedR(6) transition. However, within the experi-

mental results is highly nonstatistical. This is further illus- mental uncertainties the two angular distributions were the
trated in Fig. 7, which shows a comparison between the exsame. In retrospect, this is not unexpected, given that the
perimental angular distributions and the results of a purelyerturbing state has a significantly longer predissociation
statistical calculatio!*®the latter shown as the solid line. lifetime than the H—F fundamentl. Thus, even though the

In the past'*24>%9we have found much better agreementfinal state distribution from the dark state is likely to be quite
with a restricted phase space calculation, in which the twalifferent from the bright statéthe H—F stretch the disso-
high frequency modes of the system, namely, the HF rotatiogiation rate out of the former is too slow to contribute sig-
and the CO vibration in this case, were constrained to agregificantly to the experimental results.

with the experimental results. In this case, only the rotation

of the heavy fragment and the translational degrees of freeDlSCUSSION

dom are treated statistically. The dashed line in Fig. 7 shows
the result of such a calculation. Although the overall width of  In the previous section we presented detailed results re-

the angular distribution is more faithfully reproduced in thislated to the state-to-state photodissociation dynamics of the

30

-
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OC-HF complex, corresponding to excitation of the H—Finitio potential surface is probably much better than this lack
stretch. Broadly speaking, dissociation proceeds via two disef agreement would imply.

tinctly different channels, namely ¥—V channel, where

most of the energy is transferred from the HF molecule to the(SUMMARY

CO fragment and & —R channel, corresponding to the HF
fragment carrying away most of the energy in rotatlon.. The ives a rather complete picture of the state-to-state photodis-
state-to-state probabilities can now be used to determine t

titioni f th ol th X d ociation dynamics of the OC—HF complex, resulting from
partitioning of the available energy among he various 0€4, qiation of the H—F stretching vibration. The complex is

grees of freedom-of t-he fragmeqts_ The total available ENeT9¥hserved to dissociate via two distinctly different channels,
to the fragments is simply the difference between the phomrﬁamely aV—R process which produces the HF fragment in
excitatipn energy3844 cnlfl) and the dissoci?tion Energy 5=11 a{nd an intermolecular—V channel, for which vibra-
Qetermlned abovr32 cm ), ngmely, 3112 cnr. Conglder tionally excited CO (=1) is produced in combination with
first theT V—R channel, .for \{vh|ch the CO fragment is pro- the HF fragment inJ=6, 5, and 4. This assignment of the
duced in the ground V|brat_|0nal stat?,sslo “E&O:O' The final state channels is based upon simultaneous fits to the
energy of thele= 11 state is 2677 cnt,* thus accounting angular distributions of the HF and CO fragments and the
for most of the available energB6%). If we average over irect measurements of the state-specific angular distribu-
the rotational states of the CO fragment, the average transl@pns for J,-=11 and 6. The correlated final state distribu-
tional energy relea§$ for this channelig=254cm ~ (8%),  ions show that the vibrational predissociation of this com-
while Eg"=181cm = (6%). Next, we consider the/=V  pay is highly nonstatistical. What is surprising about these
channel, where the majority of the available energy NOW @Presults is that two such different channels have similar rates.
pears as vibration of the CO fragment, namef, Indeed, thev—R channel relies on coupling provided by the
=2143cm* (69%. In this case, the average energy in HF anisotropy of the intermolecular potential in order to access
rotation is EfF=555cm™ (18%), while Ef°=97cm™  the =11 state. On the other hand, the-V channel re-
(3%). The translational recoil energy, averaged over theyyits from a coupling between the stretching modes of the
Jur=6,5,4 states, i€,=317cm* (10%. In both of these two diatomic molecules provided by the intermolecular in-
channels, therefore, translation and heavy molecule rotatiograction. The fact that these two are of comparable magni-
account for only a small fraction of the excess energy.  tude is surprising. What is even more interesting is the fact
The dissociation energylYp) of the OC—HF complex that the same is observed in-NHF, where we again observe
has been determined in this study to be ¥Zcm . We  poth channel&’ Full 6D potentials, along with the corre-
can compare this value with previous estimates from botiyponding dynamical calculations, are needed to provide us
experiment® and theory’*?>?7~%2%*The only previous ex- with further insights into the reason for this interesting coin-
perimental estimate db, was obtained by Legoet al'®by  cidence. The dissociation energy of the complex is deter-
fitting the microwave results to a pseudodiatomic modelmined in the present study to e=732+2 cm %
yielding 987 cm®. This approach is well known to give
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