Downloaded via Kaijun Yuan on April 24, 2021 at 11:29:15 (UTC).
See https://pubs.acs.org/sharingguidelines for options on how to legitimately share published articles.

THE JOURNAL OF

PHYSICAL
CHEMISTRY

A JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

pubs.acs.org/JPCA

Photodissociation Dynamics of H,O via the E’ ('B,) Electronic State
Published as part of The Journal of Physical Chemistry virtual special issue “Cheuk-Yiu Ng Festschrift”.

Zijie Luo,II Yao Chang,” Yarui Zhao, Jiayue Yang, Zhichao Chen, Yi Cheng, Li Che, Guorong Wu,
Xueming Yang,* and Kaijun Yuan™

Cite This: https://doi.org/10.1021/acsjpca.1c01459 I: I Read Online

ACCESS ‘ il Metrics & More | Article Recommendations

ABSTRACT: Photodissociation dynamics of H,O via the E''B, state were studied ~ Photolysis laser polarization, A~112.5nm

using the high-resolution H atom photofragment translational spectroscopy method, ‘\E*

in combination with the tunable vacuum ultraviolet free electron laser (VUV FEL).
The measured translational energy spectra allow us to determine the respective
quantum state population distributions for the nascent OH(X?II) and OH(A’Z")
photofragments. Analyses of the quantum state population distributions show both
the ground and electronically excited OH fragments to be formed with moderate
vibrational excitation but with highly rotational excitation. Unlike the dissociation via
the lower-lying electronic states, where OH(X) is the major fragment, the OH(A)
products are predominant via the E state. These products are mainly ascribed to a
fast dissociation on the B'A; state surface after nonadiabatic transitions from the
initial excited E’ state to the B state. Meanwhile, another dissociation pathway from
the E’ state to the 'B, 3pb, state, followed by coupling to the 'A, 3pb, state, is also
observed, which yields the OH(X) + H and O(°P) + 2H products.

1. INTRODUCTION 40

Photodissociation of the water molecule in the vacuum
ultraviolet (VUV) region has attracted much attention in the
last 30 years, since its significance was demonstrated in
interstellar chemistry and atmospheric chemistry.' > The
molecular orbital configuration of water in its C,, symmetry
ground state is (core)*(1a;)*(2a,)*(3a,)*(1b,)% X'A,. Its VUV
absorption spectrum can be divided into four main regions
between 190 and 120 nm, as shown in Figure 1.* The first
broad continuum near 190—140 nm is ascribed as the
electronic transition A'B, < X'A, (3sa, « 1b,), while the
second continuum centered around 128 nm which shows some
diffuse vibrational structures corresponds to the electronic
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transition B'A; < X'A, (3sa; < 3a,).” In addition, the narrow 0 , ; - ) , z : : ,
peaks at around 124 and 122 nm are attributed to_the 3p 100 120 140 160 180
Rydberg transitions, C'B; < X'A; (3pa, < 1b;) and D'A, « wavelength (nm)

XA, (3pa, < 1by), respectively.6

During the past few decades, extensive experimental and
theoretical studies have been performed on this system.
Dissociation of H,O molecules on the A state illustrates a fast

Figure 1. Absorption spectrum of a room temperature sample of H,O
vapor (adapted from ref 4). The spectrum around 114—111 nm with
high resolution is adapted from ref 54. The excited electronic states
have been marked in the figures. The photolysis wavelengths applied

direct dissociation, due to the repulsive potential energy in this work are marked by red arrows.
surface (PES) along the O—H bond, which yields a H atom

plus a ground state OH(X’IT) with moderate vibrational and Received: February 17, 2021

cold rotational excitation.” "> In contrast, the dissociation Revised: ’ April 13, 20121

dynamics from the B state is fairly intricate because of the
complexity of its PES and various nonadiabatic couplings

between the B state and the lower-lying states.'°">® Direct
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dissociation on this surface leads to electronically excited
OH(A’Z") products. However, the major pathway leads to a H
atom plus a ground state OH(X) molecule via nonadiabatic
crossing from the B state to the PESs of either the A state or
the ground state of H,O(X'A,) at the linear geometry. In both
cases, the OH products are hi§hly rotationally excited, but with
limited vibrational excitation.”*>* These detailed dissociation
dynamics have been exhibited at the Lyman-a wavelength
(121.6 nm) photolysis.”* > Yang and co-workers reported
striking even—odd rotational state population oscillations for
the OH(X, v = 0) products.’>** These oscillations had been
attributed to the dynamical interference between the two
conical intersection (CI) pathways between the B and X state
surfaces at linear HOH and HHO configurations.””

The next two excited states have a predominant Rydberg
character, named C and D states, which predissociate through
nonadiabatic coupling to the lower-lying states. The predis-
sociation rate of the C state is relatively slow, and a resolvable
rotational structure at A ~ 124 nm can be observed.**”*
Previous studies have identified that the dissociation dynamics
of the C state degends strongly on the excited rotational
quantum number.*~*" Dissociation from C state rotational
levels with (J,)> = 0 occurs exclusively through the
homogeneous (vibronic) coupling to the A state, yielding
highly vibrationally excited OH(X, v < 13) products. The
other decay pathway opens for H,O (C) molecules in levels
with (J,)* > 0. This relies on the heterogeneous (Coriolis-
induced) coupling to the B state PES and results in both
ground and electronically excited state OH fragments with very
high rotational but minimal vibrational excitation. At shorter
excitation wavelengths of around 122 nm, the electronic state
(D) can be reached. Dissociation from the D state efficiently
undergoes a fast conversion to the B state surface via an
avoided crossing at a bent geometry.”' >

The next intense features of the absorption spectrum of H,O
correspond to the 3d Rydberg series, which have been studied
experimentally with rotational resolution.”*>> The optically
allowed members of the 3d series appear as three electronic
bands, as displayed in Figure 1. The spectrum around 113.0—
112.6 nm is assigned to the E'B, state, associated with the
electron transition 3da; < 1b,. The other two bands around
112.0—111.0 and 112.5—112.1 nm are assigned to the FA,
(3db, < 1b,) or F'B, (3da,’ < 1b,), and E''B, (3da, « 1b,)
states, respectively. The photodissociation dynamics of these
Rydberg states have been addressed recently. Wang et al>®
reported the dissociation features of H,O via the F state at
111.5 nm using the VUV free electron laser (FEL), at the
Dalian Coherent Light Source (DCLS). The observed OH(X)
and OH(A) products with high rotational excitation were
ascribed to a fast dissociation on the B state surface after
several internal conversions from the F state to the B state.
Meanwhile, Yang et al.>” measured the lifetimes of the F'A,
and F'B, states of H,O and proposed that the molecule on the
F'A, state mainly decays through the D state followed by the
fast conversion from the D state to the B state, while that on
the F'B, states decays through the F'A; state via the Coriolis
interaction. In contrast, the dissociation of H,O via the E state
displayed exceptionally highly vibrationally excited OH(X)
products, with a nascent vibrational state population
distribution that peaks at v = 9 and extends to the highest
vibrational level v = 15.°°

Unlike the E and F states, however, the E’ state is very
strong in absorption but very weak in fluorescence. Fillion et

al.>* suggested a fast predissociation mechanism via a linear 'B,
(3pb, < 3a,) state from the initial excited E’ state, leading to
“dark fragments”. The dissociation dynamics of this state seem
to be different and interesting, but the detailed features on the
state-to-state level have not been available yet. Over the past 20
years, our group has revealed the photodissociation dynamics
of H,O on the initial excited A, B, C, D, E, and F states
systematically, by using the high-resolution H atom photo-
fragment translational spectroscopy (PTS) method. In this
work, we continue to investigate the dissociation dynamics of
H,0 on the E’ state, using the PTS combined with the VUV
FEL laser.””™®" The results show exquisite features of H,O
photodissociation through 3d Rydberg states, and possible
dissociation mechanisms have been discussed.

2. METHODS

The experiments were performed on a recently constructed
end-station for molecular photochemistry around the VUV
FEL beamline at DCLS. Briefly, the VUV FEL facility operated
in the HGHG mode,** where the seeding laser was injected to
interact with the electron beam in the modulator. The seeding
pulse at 240—360 nm was generated by an ultrafast laser
system. The electron beam produced by a photocathode RF
gun was accelerated to the beam energy of ~300 MeV with a
bunch charge of 500 pC. The microbunched beam was then
sent through the radiator, which was tuned to the 2nd/3rd/4th
harmonic of the seeding wavelength. Optimization of the linear
accelerator yielded a high-quality electron beam with an
emittance of ~1.5 mm mrad, energy spread of ~1%o, and pulse
duration of ~1.5 ps. The VUV FEL was operated at 10 Hz,
with the maximum pulse energy >500 pJ/pulse. The output
wavelength in the range 50—150 nm can be easily tuned, and
the typical spectral bandwidth of the VUV FEL pulse was ~50
cm™
The H atom PTS was acquired by the H atom Rydberg
tagging time-of-flight (TOF) technique,63’64 the fundamental
idea of which is the two-step excitation of the H atom. The first
step involves VUV photon excitation of the H atom from the n
=1 ground state to the n = 2 state by absorbing one 121.6 nm
photon. The second step concerns absorbing a UV (~36S5 nm)
photon exciting the H atom from n = 2 to a Rydberg state (n ~
30—80). The 121.6 nm radiation was generated by four wave
difference frequency mixing using two 212.556 nm photons
and one 845 nm photon. The 212.556 nm laser light was
produced by doubling the output of a tunable dye laser
operating at ~425 nm, pumped by the third harmonic output
of a Nd:YAG laser, while the 845 nm laser light was the direct
output of another dye laser pumped by half of the second
harmonic output from the same Nd:YAG laser. The 365 nm
laser light was generated by doubling the output of a tunable
dye laser operating at ~730 nm, pumped by another half of the
second harmonic output of the Nd:YAG laser. The FEL output
crossed perpendicular to the molecular beam axis and
polarized in the horizontal direction. TOF spectra along axes
parallel and perpendicular to this polarization axis were thus
measured by rotating the MCP detector. The 121.6 nm
detection laser pulse caused some H,O photodissociation. The
TOF spectrum of these probe laser-induced H atoms was
obtained by turning the VUV FEL beam on and off, and
subtracted accordingly.

The charged species generated in the interaction region were
extracted away by a small electric field (~75 V/cm) mounted
perpendicular with the detection direction. The Rydberg H
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atoms, after flying a certain distance, were then field ionized
and detected by a Z-stack microchannel plate (MCP) detector
mounted on a rotational detector. Then, the signal was
amplified by a fast preamplifier and counted by a multichannel
scaler.

3. RESULTS AND DISCUSSION

3.1. Product Translational Energy Distributions. We
have recorded the H atom TOF spectra from H,O
photodissociation at 112.5 and 112.1 nm using the above
experimental methods. The photolysis wavelengths chosen
here have been marked in Figure 1. As reported by Fillion et
al,>* the electronic absorption of the E state is very strong, but
the fluorescence spectra (OH(A — X)) are weak around 112.1
nm and are almost completely missing at around 112.5 nm.
Our goal is to unravel the dynamical source of such differences
between the absorption and fluorescence spectra at the E’
state. Figure 2 shows the TOF spectra at these two
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Figure 2. Time-of-flight spectra of H atom fragments from H,O
photolysis at (a) 112.5 nm and (b) 112.1 nm with the detection axis
parallel (in black) and perpendicular (in red) to photolysis laser
polarization.

wavelengths with the detection axis parallel (0° in black)
and perpendicular (90° in red) to the photolysis laser
polarization. It is noted that the H atom at the perpendicular
direction contains the velocity of the molecular beam; thus, the
arriving time is faster than that at the parallel direction. The
TOF spectrum at the magic angle (~54.7°) was also recorded
in order to make sure that the polarization direction is

accurate. The TOF spectra have been converted to the PTS
using the following equation:

1 my (d)z
Ep=—my|1 + —L|[£
T2 H( "’OH]t (1)

where d is the flight distance of the H atom (d ~ 280 mm),
and t is the measured time-of-flight. It is noted that the velocity
of the parent molecule is also included in the conversion
process. Figure 3 displays the product translational energy
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Figure 3. Translational energy spectra for the H atom fragments
following photodissociation of H,O at (a) 112.5 nm and (b) 112.1
nm, with the detection axis parallel (in black) or perpendicular (in
red) to the photolysis laser polarization. The inset in panel a displays
the assignment of the sharp structures. The maximum translational
energy for the three-body dissociation channel O(*P) + 2H is also
indicated in the panel.

distributions at the two wavelengths in the parallel and
perpendicular directions, respectively. The dominant features
observed in Figure 3 are extensive sharp structures in the low
translational energy range, which correspond to the electroni-
cally excited OH(A) products. According to the total energy
conservation in the photolysis process, most of these sharp
features can be assigned to high rotational levels of OH(A, v =
0-2) products. For instance, the peaks around 1200 cm™
from 112.5 nm photolysis have been ascribed to the
populations of OH(A, v =0, N =30; v =1, N = 27; and v
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= 2, N = 24) rotational levels, respectively. The group of
structures located at the higher translational energy range,
corresponding to the ground electronic state OH(X) products,
can still be observed, but with quite small populations. These
structures are congested and partially resolved, which are
different qualities from that observed in H,O photodissocia-
tion on the lower-lying electronic states.”* In addition to the
OH(A) and OH(X) products, a broad underlying energy
distribution has also been observed with the peak located at
around 10 000 cm™’, which can be ascribed as the three-body
dissociation O(*°P) + 2H channel. The translational energy
distributions from 112.1 nm photolysis have similar profiles
with those from 112.5 nm photolysis, suggesting similar
dissociation dynamics.

From the translational energy distributions obtained above,
the quantum state population distributions and the quantum
state dependent anisotropy parameters can be determined. In
the photodissociation process, the photofragment detected at
any angle in the center-of-mass frame (f,,) relative to the
photolysis light polarization can be represented using the
following equation:

f(Er, 0,) = o(Ex){1 + B(Eg)B(cos 6.,)} (2)

where o(Er) is the product translational energy distribution,
and f(Ey) is the anisotropy parameter as a function of the
translational energy, which depends on the details of the
excitation and the decay of the molecule. In this experiment,
the translational energy distributions at two directions were
measured; therefore, S(E;) can be calculated.

3.2. OH Product Quantum State Distributions and
Angular Distributions. According to the term values of all
rovibrational quantum levels of OH(X) and OH(A) products,
we have simulated the PTSs in the two polarizations. The
Gaussian-like profiles were used to fit each OH rotational
quantum state population, and the line widths of these profiles
were assumed to be about 1% of the corresponding
translational energy within a narrow range variation. Through
tuning the peak intensity of each OH quantum state, the
simulated PTS agreed well with the experimental one, as
shown in Figure 4. The other simulated spectra are not shown
here.

Figure 5 displays the rotational state distributions of the
OH(A) products for v = 0—S. It is apparent that the rotational
distribution fluctuates as a function of rotational quantum
number. For OH(A, v = 0) products from 112.5 nm photolysis,
they are highly rotationally excited, with strong populations at
around N = 24-29. For OH(A, v = 1-3) products, the
rotational state distributions are still strongly inverted, with
peaks at N = 27, 24, and 21, close to the highest energetically
accessible rotational levels, respectively, while the populations
of OH(A, v = 4 and §) fluctuate more strongly, with moderate
rotational excitation. Figure 6a shows the vibrational
distribution of the OH(A) products from 112.5 nm photolysis.
The OH(A, v = 0-2) products are dominant, while the
populations of OH(A) with vibrational excitation of v = 3-S5
decrease almost linearly as the vibrational energy increases.

These quantum state populations of OH(A) products are
quite surprising, since almost no OH(A) fluorescence at
around 112.5 nm has been observed by Fillion and co-
workers.”* In this work, however, the OH(A) products should
be dominant as displayed in Figure 3a. Such discrepancy may
arise from the strong predissociation of highly rovibrationally
excited OH(A) products. According to the theoretical

pubs.acs.org/JPCA
3 a) Experiment
2 4
~~ 1 T
:‘é‘
=
e AJJ
80 : . . .
EUT_ 34 b) —— Simulation
Q
24
14
0 5000 10000 15000 20000

-1
E /cm

Figure 4. Experimental (a) and simulated (b) product translational
energy distributions for H,O photolysis at 112.5 nm with the
detection axis parallel to photolysis laser polarization.
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Figure S. Rotational state distributions of the OH(A, v = 0-S5)
products from H,O photolysis at 112.5 nm (in black) and 112.1 nm
(in red).

calculations,*>®® the A?Z* state of OH crosses with three
repulsive states (*27, X7, and *Tl) in the Franck—Condon
region and predissociates to O(*°P) + H products via spin—
orbit induced couplings with the three repulsive states. As
determined by the locations of the crossings and the

https://doi.org/10.1021/acs.jpca.1c01459
J. Phys. Chem. A XXXX, XXX, XXX—=XXX


https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig4&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig4&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig4&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig4&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig5&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig5&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig5&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.jpca.1c01459?fig=fig5&ref=pdf
pubs.acs.org/JPCA?ref=pdf
https://doi.org/10.1021/acs.jpca.1c01459?rel=cite-as&ref=PDF&jav=VoR

The Journal of Physical Chemistry A

pubs.acs.org/JPCA

a) OH(Ax) b) OH(X™11)

2000 ¢ —8— 112.5nm
—0O—112.1nm

1500 [

A
N\
> &
R\ \.\.

-
0 2 4 & 0 2 4 6 8
Vibrational Quantum Number

10004

Relative Population (arb.unit)

o
=3
=]
h

Figure 6. Vibrational state distributions of the OH(A) products (a)
and OH(X) products (b) from H,O photolysis at 112.5 nm (in black)
and 112.1 nm (in red).

dissociation limit of O(°P) + H, high rotational states in v = 0,
N > 24,and in v = 1, N > 15, of OH(A), and all rotational
levels in v = 2 and v = 3 predissociate primarily via the *X~
state, while those in v = 4 and 5 decompose via the X7, 2T~

and *IT states.”” The predissociation processes compete with
the radiative channels and strongly reduce the lifetimes and
fluorescence yields of the corresponding OH(A) products. The
rotational state distributions of OH(A) from 112.5 nm
photolysis imply that almost 90% OH(A) products will
predissociate, leading to the missing fluorescence. In
comparison, the rotational state distributions of the OH(A, v
= 0) products from 112.1 nm photolysis are moderate, with the
peak around N = 15. These lower rotational states of OH(A)
products would emit the fluorescence, which accords with the
weak fluorescence spectra around 112.1 nm reported by Fillion
et al.>* Figure 6a also displays the vibrational distribution of
the OH(A) products at 112.1 nm. A little hot vibrational
excitation has been observed, suggesting different Coriolis
coupling induced by parent rotational excitation between 112.1
and 112.5 nm.

We have also obtained the quantum state distributions of
OH(X) products. The small signal in the corresponding
translational energy spectra implies that the H + OH(X)
channel is minor, and the partially resolved structure prevents
determining the exact rotational state distributions. Figure 6b
shows the vibrational state distributions of OH(X) products at
112.1 and 112.5 nm. The populations decrease as the
vibrational energy increases, but the OH(X, v = 0) product
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Figure 7. Rotational dependence of the anisotropy parameter f for the OH(A, v = 0—5) products from H,O photolysis at 112.5 nm (in black) and

112.1 nm (in red).
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Table 1. Branching Ratios for the Different Channels from H,O Photolysis at Several Wavelengths

product channels 112.5 nm (E’IBZ) 112.1 nm (E’IBZ)

111.5 nm*® (F'A,/F'B,)

112.8 nm*® (E'B,) 121.6 nm** (B'A,/D'A))

H + OH(A) 0.53 0.45 0.31 0.15 0.13
H + OH(X) 0.15 0.20 022 0.6 0.66
O(P) + 2H 0.32 0.35 0.47 0.25 021
Scheme 1
H O(X) )131;2 .1- HZO(E') H,0(4) —— OH(X)+H
an avoid crossing [near degeneracy
R -Tell
H,0('B; 3pb,) coomiim— H20('A, 3pb;) —— OCP)+2H
Scheme 2
HzO(X) }1;;1: L HZO(E ) H,0(4) — OH(X)+H minor
a conical Renner-Teller
intersection coupling
~ an avoid conical
H,0(D) crossing HZO(B) intersections ZO(X)

OH(A)+H

major

is no longer the most important single vibrational product
channel, due to vibrationally excited OH products with v = 1—
7 having a modest population. This is different from that
observed in H,O photodissociation at 121.6 nm; i.e.,
approximately half the total OH(X) population in v = 0 was
observed.**

Figure 7 displays the rotational state specific anisotropy
parameter $(N) distributions of the OH(A, v = 0—S5) products
at 112.1 and 112.5 nm, respectively. The variations in § are
quite different from each other. There are no general features
for these distributions. The anisotropy parameter fluctuates
around zero with some high positive or negative values. This
probably arises because the generation of these products
requires the experience of different angular forces during the
dissociation.

Branching ratios for the different channels were also
obtained based on the careful simulations to these
experimental results and the assumption that the broad
distribution above the energetic limit is all from the triple
product channel. Integrating the areas under the respective
distributions returns relative H atom yields for the three
channels. Recognizing that two H atoms are formed in the
O(C’P) + 2H channel, the relative H atom yields are used to
determine the branching ratio (Table 1).

The relative branching ratio to OH(A) and OH(X) was
determined through the simulations to be about 3.5:1 at 112.5
nm and 2.25:1 at 112.1 nm. These are quite different from that
observed in H,O photodissociation at 121.6 nm, in which the
ratio of 1:5 was obtained.’* It is worth noting that the
branching ratios for H,O photolysis from different 3d Rydberg
series are also quite different, suggesting the complex nature of
H,O potential surfaces.

3.3. Dissociation Mechanisms. We now seek to reveal
the complicated photodissociation mechanisms. As we know,
the Rydberg spectrum of H,O is one of the best characterized
of any polyatomic species and can be considered in many

respects as a model. The most intense features around 114—
111 nm, corresponding to the 3d complex, are the starting
point of dipole-allowed nd < 1b, Rydberg series. A previous
high-resolution study of the water absorption reported that the
striking difference between the absorption and fluorescence
spectra appears at the E’ state, which is very strong in
absorption but is almost completely missing in fluorescence. *
In contrast, other 3d components (E and F states) display an
intense fluorescence signal corresponding to the whole
rotational band profile, suggesting complicated dissociation
mechanisms of 3d series.

Theoretical calculations®® pointed out that the equilibrium
geometry of the E’ state is bent with the bond angle larger than
that for the ground state of water. Gilbert et al.”” proposed a
bent—linear interaction between the E’ state and the 'B, 3pb,
state, the state of which has a quasilinear geometry and arises
from the excitation of the 34, orbit. Thus, the water molecule
can undergo a fast conversion from the initial excited E' state
to the 'B, state via an avoided crossing between them in the
region of 120° and then predissociate to the dissociative
'A,3pb, state due to the Renner—Teller coupling between the
'B, and 'A, states. The molecules on the 'A, state can
dissociate toward the O(°P) + 2H products or further couple
to the A state yielding rovibrationally excited OH(X)
products,*® both of which are “dark channels”. The processes
are illustrated as Scheme 1.

In addition, David et al.®® reported that the E’ and D states
cross at about 140° with C,, symmetry. There is a conical
intersection between the E’ and D states located at Royy = 0.96
A and 0,0y = 139.8°. Thus, the alternative predissociation
route would be an internal conversion from the initial excited
E' state to the D state. It is well-known that an avoided
crossing between the B and D states located at the bond angle
of about 100°, which is close to the Franck—Condon region
with a bond angle of 104° leads to a fast electronically
nonadiabatic transition from the D state to the B state, and the
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followin§ dynamics are similar to those from the initial excited
B state.”’ Such processes are illustrated in Scheme 2. The
dominant OH(A) products observed in this work suggest that
Scheme 2 plays a major role in the photodissociation process
from the E’ state. Though this channel is a “bright channel’,
the strong predissociation of highly rotationally excited OH(A)
diminishes the fluorescence.

4. CONCLUSION

In this paper, the H atom translational energy distributions at
112.5 and 112.1 nm were measured using the H atom Rydberg
tagging TOF technique combined with the VUV FEL laser.
Analysis of the energy disposal shows that OH(X) and OH(A)
fragments are all highly rotationally excited and moderately
vibrationally excited. Two possible dissociation pathways are
discussed. One is the fast transition from the initial excited E’
state to the D state, followed by further transitions to the
lower-lying states; the other is the conversion from the E’ state
to the 'A, state, mediated by the 'B, 3pb, state through a
bent—linear interaction. The present study would deepen our
understanding about dissociation from 3d Rydberg states of
polyatomic molecules.
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