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Photofragment iodine atoms and methyl radicals from the photodissociation of small clusters of methyl iodide at
266 nm were detected, using ion photofragment imaging spectroscopy. Three different components of the I" image
were observed with average laboratory translational energies of the I fragments, (E(I)) = 2, 16, and 25 kecal™ mol~! and
anisotropy parameters, § = 0, 2.0£0.6, and 2.1:£0.5, respectively. Similarly, for CHs three different components in the
CH;* image correspond to average laboratory translational energies, (E(CH3)) = 5, 25, and 38 kcalmol ™" and 8 = 0,
2.010.2, and 2.240.6, respectively. These results suggest the following reaction mechanisms; a) a CH3I chromophore
in small clusters is excited to the A band (n,0™) system of free CHs3I, survives intact within the clusters and dissociates,
b) dissociation of the CH3I moiety in the small clusters that have two adjacent iodine atoms results in the formation of
slow photofragment iodine atoms and fast methyl radicals, and c) dissociation of other types of small clusters results in the

formation of fast iodine atoms and slow methyl radicals.

The UV photodissociation of CH3I from the A band (n,0™)
absorption has been studied extensively both theoretically”
and experimentally.” Dissociation is prompt (0.15 ps) with
a highly anisotropic angular distribution of the fragments,
CHj3 and I(*P; ;) as major products, and CHz and I(*Ps ;) as
minor ones,

CH3I+hv — CH3 + I(2P1/2): M

— CHz +1(P30). )

Under supersonic expansion conditions, dimers and higher
clusters of CH3I molecules are formed in a molecular
beam.® Semiempirical calculations predict a bent head-to-
head ground-state equilibrium structure for the dimer. The
I-1 distance is 3.0 A, and the C-I---I-C angles are 170° and
115°.” The dissociation energy of the dimer is estimated to
be about 500 cm~'.» When dimers of CH;] are irradiated in
the ultraviolet, I atoms are produced through the following
reaction sequence, according to Zhong et al.?

CHsl---ICH; + Av — [CH3I+1] + CHs, 3)
[CH5I+1] —> [CH3I-I]*, ey
[CH3I-IT" — CH5I+1, 3)

where [---]* stands for a collision complex. In Reaction 3,
an iodine atom is formed in 0.15 ps by detaching the CHj
group in direct photodissociation of the CH;I moiety. Zhong
et al.” monitored I atom production in real time from the
vibrationally excited collision complex [CH;I-I]¥. They

##1cal =4.184J.

reported a delay time of 1.4 ps for Reaction 4 and a rise
time of 1.7 ps for Reaction 5. The long-lived complex,
[CH;I-TJ*, produced by the intra-cluster collision process
yields an I atom that has a broad angular distribution. Syage®
observed Doppler profiles for recoil of I atoms produced
from dimers. The Doppler profile consists mostly of a slow
isotropic component with a small portion of a fast anisotropic
component. The slow component is consistent with a long-
lived complex mechanism, while the source of the fast one
is unclear. Direct detection of the partner photofragment,
CHs, is essential to discover the detailed mechanism of these
reactions.

In addition to the I production, Fan et al.” reported that
I, molecules in the ground state that have very little internal
energy are produced through cooperative nuclear motion of
both C—I bonds in the four-center reaction,

CH3I"-ICH3+hVﬁ>CH3-~~I—I"'CH3 ‘>CH3 +1, + CHs.

6)
It was proposed by Syage® that the origin of the fast
anisotropic I atom from the dimer could be secondary pho-
todissociation of this I, molecule, but this interpretation is
uncertain. In this work, we have measured the transla-
tional energy and angular distributions of I and CHs from
the photodissociation of small clusters of CH3I at 266 nm
with photofragment imaging spectroscopy.

Experimental

The experimental apparatus design is similar to that reported by
Chandler and Houston® and was described in detail elsewhere.” In
brief, the three axes of the molecular beam, laser beam, and time-
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of-flight mass spectrometer are mutually orthogonal in the inter-
action region. To produce a supersonic molecular beam, a pulsed
valve, a skimmer, and a collimator are used. The 266-nm laser
beam, which is used for both photodissociation of molecules and
ionization of CH; and I photofragments, is the 4™ harmonic of a
YAG laser light (Spectra Physics, DCR-11, 5 mJ/pulse, 10 Hz) and
is focused with a lens (f = 200 mm) into the molecular beam. This
one-color laser scheme was previously reported by Danon et al.'?
The generated ions are accelerated to the detector chamber with grid
electrodes of nickel etched mesh. The acceleration voltage is 2 and
4 kV for I" and CHs" ion, respectively. A CCD camera attached
to a gated image intensifier monitors the ion images on a phosphor
screen. The image signal from the camera is accumulated by a
microcomputer over 10000 laser pulses. The resulting two-dimen-
sional images have a striped shadow due to trajectory deflections
caused by the grid electrodes. Hence, the two-dimensional images
are first filtered in the frequency domain to eliminate the striped
shadow. To recover a three-dimensional velocity distribution from
a two-dimensional image, the filtered back-projection procedure
is used."” Equatorial slices of the three-dimensional distributions
are obtained to find the translational energy and angular distribu-
tions of the photofragments. Note that the image radius actually
scales linearly with velocity, so that the energy resolution should
be energy-dependent. Thus, for example, for the Cl fragment with
fragment translational energy of 20 kcal mol™", the full-width-at-
half-maximum energy resolution is about 6.5 kcal mol™!.

Sample gases, typically 5% diluted in Ar (total 9.3 x 10* Pa) for
monomer experiments and neat (4.0x 10* Pa) for cluster experi-
ments are expanded in the supersonic molecular beam condition.
For both the monomer and cluster experiments, the delay time be-
tween the molecular beam and YAG laser pulse is set typically at
0.2 ms. To measure size distribution of the clusters in the molec-
ular beam of neat methyl iodide, time-of-flight mass spectra are
measured by irradiating the molecular beam with a focused UV
laser at 207 nm (0.5 mJ/pulse) with a dye laser (Lambda Physik,
ScanMate).

Results

A. Photodissociation of CH3zI Monomers at 266 nm.
Figure 1 shows the experimentally obtained two-dimen-
sional images. For monomer photodissociation, the molecu-
lar beam of 5% CH3I diluted in Ar was irradiated at 266 nm.
The upper half panel of Fig. 1 shows sharp two-ring images
of CHs* and a small diffuse ring image of I*. We assume a
one-color laser scheme for one-photon dissociation of CH31I
accompanied by multiphoton ionization of the photofrag-
ments at 266 nm.'” Since the CH;* images are essentially
the same as those reported by Chandler et al.,'? the inner and
outer rings of the CH;* images correspond to formation of
1(?P,; /2) and 1P, /2), respectively.

CH3I+hv (266 nm) — CHs +ICPy2)/1CPs ), @)

CH; +3hv — CH;", ®)
ICPy ) +2hv — T, ©)
ICPs)p) +3hv — I". (10)

After backprojection of the image, the speed distribution is
obtained from the radial distribution, and then converted to
the distribution of center-of-mass (c.m.) translational energy.

Photodissociation of Small Clusters of CH3I at 266 nm

The upper panel of Fig. 2 shows the c.m. translational energy
distribution from the ring images of CHs*. The inset shows
the energy distribution reported by Sparks et al.™® Although
ourionimaging apparatus does not have the energy resolution
of the best of molecular beam machines, the gross features
of the distributions are the same; that is, the major process is
CH;+I1(?P, /2) and the minor one is CHj +I(?P, 2). A small
contribution from the dissociation of clusters in the molecular
beam is also seen as a Maxwell-Boltzmann distribution.
Similarly, the diffuse ring of I* from the photofragments
I(*P35) and I(*P; ») is analyzed. The upper panel of Fig. 3
shows the fragment translational energy of the I atoms. The
main feature of the c.m. translational energy distribution is
in agreement with Reaction 1, or CH3+I(*Py ).

The angular distributions I(8) for the inner and outer rings
of the CH;* images are fitted with f =2.14+0.2 and 2.0+0.1,
respectively,

1(0) = (1/4m){1 + SP,(cos B)}, 11

where [ is the angular anisotropy parameter, Po(x) is the
second Legendre polynomial, and @ is the angle between
the laser polarization and the recoil vector.' Our anisotropy
parameters for CH3 are in good agreement with the values
(1.8—1.9) reported earlier for the 266 nm photodissociation
of CH3 L2517

B. Photodissociation of Small Clusters at 266 nm.
CH3I clusters were formed under our molecular beam con-
ditions with a backing pressure of 4x 10* Pa for neat methyl
iodide. Figure 4 is a typical time-of-flight mass spectrum
when the molecular beam was irradiated at 207 nm near the
Rydberg transition of free CH3I. A range of (CH;1), cluster
sizes is expected in the molecular beam expansion, but only
I" and I,* were seen in the spectrum along with weak CH3*
and CH;I* signals. The relative ratio of I,*/I* increased
with the delay time between the molecular beam and UV
laser pulse. These ions come from dissociative ionization of
monomer and clusters. The I,* formation is consistent with
the I, formation from the dimer photodissociation reported
by Fan et al.” as shown in Reaction 6. If small clusters have
two adjacent iodine atoms, I-1, then I,* is easily produced
by the strong VUV laser pulses. These results suggest that
a substantial fraction of the molecules are in the form of
dimers, with a small fraction of larger clusters.”

When the molecular beam of the clusters were excited
at 266 nm, photofragment CHj radicals and I atoms were
produced and ionized via a one-color laser scheme at 266
nm:

(CH3D), + AV —> (CH3D)u—1 + CHs +1, (12)
CH;/1+mhv — CH;*/T". (13)
Images of CH3*.  The lower left panel of Fig. 1 shows

the image of CH;* when the molecular beam of neat meth-
yl iodide was irradiated at 266 nm. The CH;* image is
essentially the same as that observed from the monomer
photodissociation. Assuming dissociation of a C—I bond in
the dimer through Reaction 3 producing a partner fragment
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Fig. 1. Two-dimensional images of CHs™ and I" from the 266 nm photodissociation of supersonic molecular beams of 5% CHsl
diluted with Ar at a total pressure of 9.3x 10* Pa (upper panel a and b) and neat CH;1 at a pressure of 4.0x 10* Pa (lower panel ¢
and d). The scale of the I* figures is enlarged by 1.4 for clarity. The electric vector of the dissociation laser light lies in the plane,

as shown by the arrow.

of CH3I-], the c.m. translational energy distributions for the
sharp ring images may be calculated to give (E;) =28 and
42 kcal mol~!, as shown in the lower panel of Fig. 2. Even
if higher clusters are photodissociated, the c.m. energy dis-
tribution is shifted toward the lower energy side, at most, by
10%, because the mass of CH3 is much smaller than that of
CH3I. AsshowninFig. 5, the angular distributions for the in-
ner and outer rings are fitted with f =2.0£0.2 and 2.2+0.6,
respectively. Because the energy and angular distributions
are quite similar to those for the monomer dissociation, the
dissociation dynamics for production of CH; from a small
cluster must be the same as for a free CH3I in the valence
excited state, that is, a major process is the photodissociation
to CH3+I(*Py ), and a minor one is to CH3+I(*P5 ).

Since methyl iodide monomers exist in the molecular
beam, some contribution of the monomer photodissociation
to this CH3* image is indistinguishable. However, as will be

shown below, the corresponding image of I* is totally differ-
ent from that of monomer photodissociation. It is reasonable
to assume that the CHz* image of Fig. 1 (lower left) comes
mostly from the cluster photodissociation.

Images of I*.  Three different images of I* are shown
in the lower right panel of Fig. 1. The central image has a
major contribution, while the sharp ring images have a minor
contribution. These experimental conditions favor cluster
formation, as shown by the isotropic central feature of the I'*
image. These images for I atoms originating from the small
clusters are dissimilar to those from a free CH3I shown in
the upper right panel of Fig. 1. The observed images are
transformed into a fragment translational energy frame, as
shown in the lower panel of Fig. 3. Note that this is not a c.m.
energy frame. The obtained distribution is best fitted with the
sum of three different functions, a Maxwell-Boltzmann and
two Gaussian functions, which have average translational
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Fig. 2. Center-of-mass translational energy distributions cal-
culated from the CH3* images for monomer dissociation
(upper panel) and clusters (lower panel). For the lower
panel, the dimer dissociation mechanism is assumed in the
calculation of the c.m. translational energy. The inset for
the monomer photodissociation at 266 nm is taken from
Sparks et al. (Ref. 13).

energies of the I fragments, (E(I)) =2, 16, and 25 kcal mol !,
respectively. For the bimodal ring images with (E(I)) = 16
and 25 kcal mol !, the relative intensity ratio is 3 to 1, and
the angular distributions shown in Fig. 6 are best-fitted with
S =2.040.6 and 2.1+0.5, respectively.

Production of fast I atoms from the UV photodissoci-
ation of small clusters of CHsI and HI were reported by
Syage® and Young,'® respectively. Observing Doppler pro-
files of I atoms from cluster photodissociation of CH3I at 266
nm, Syage® analyzed the Doppler profiles with a Maxwell—
Boltzmann energy distribution and velocity- dependent
anisotropy parameters, . The parameters ranged from zero
atv=0tolatv=1kms ! or E(I) = 15 kcal mol~!. In their
experiment, the main feature was from slow I atoms with an
isotropic angular distribution and a minor feature from fast I
atoms with high anisotropy. In our experiment, the velocity
components are clearly resolved, with one isotropic central
image and two anisotropic ring images.

Discussion

A. Formation Mechanism of CHz" and I" from Mul-
tiphoton Processes for Monomer CH3I.  As indicated
above, these results for formation of CHs* and I* from the

Photodissociation of Small Clusters of CH3I at 266 nm
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Fig. 3. Fragment translational energy distributions of T atoms
calculated from the I' images for monomer dissociation
(upper panel) and clusters (lower panel). The lower curve
is fitted with a sum of a low-energy Maxwell-Boltzmann
(M-B) distribution and two high-energy Gaussian distribu-
tions. Note that the upper curve does not match the M-B
component of the lower panel.

CH,I"

CH; / I2—1»
A

0 5 10 15 20
Time-of-Flight / us
Fig. 4. Time-of-flight mass spectrum of ions observed when

the molecular beam of neat CHsI (4.0x 10* Pa) was irradi-
ated by focused laser light at 207 nm.

photodissociation of CHs1I are reasonably explained, assum-
ing one-photon dissociation of CH3I at 266 nm followed by
multiphoton ionization of the photofragment CHj3 and I via
Reactions 7—10. Danon et al.!” suggested this path in their
multiphoton excitation study for CH3I. The two-photon tran-
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Fig. 5. Angular distributions of CH; photofragments pro-
duced from the photodissociation of clusters at 266 nm.
Upper and lower panels are for the outer and inner ring
images of Fig. 1(c), respectively. Solid curves are angular
distbributions calculated from Eq. 11 with £ =2.2 (upper)
and 2.0 (lower).

sition of CH3(®E'(5f) « X?A’) is involved in its multiphoton
ionization at 266 nm.'” For I atoms a moderate jonization
cross section was reported by Lubman et al.,® because, near
266 nm, the two-photon resonant states for (2+1) resonant
ionization exist at 266.4, 265.9, and 266.5 nm.?

Another possible reaction mechanism for formation of
CH3* and I' ions is one-photon dissociation of CH3I* af-
ter three-photon absorption of the parent molecules.

CH;1+3hv (266 nm) —> CHsI'(X’E,,)/CH:I* CBs0)  (14)

CH3I'(X’E1/2)/CH3I' CEs) + hv
— CH3I' (A1) /CHsI'(B’Esp0) (15)

CH3I'(A’E,)»)/CH3I* (B’Es 2)

TCH3++I(2P1/2)/I(ZP3/2) (16)
CH; +T. a7
Photofragmentation of CH3I*(AE, ;, and B?Es);) to pro-
duce CH3* was investigated at 335—403 nm by Kawasaki
et al.”” They reported that in this wavelength range predis-

sociation occurs through vibrationally excited ground state
ions, with =0 for the B state and 0.11—0.67 for the A
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Fig. 6. Angular distributions of I atoms produced from the
photodissociation of clusters at 266 nm. Upper and lower
panels are for the outer and inner ring images of Fig. 1(d),

respectively. Solid curves are angular distributions calcu-
lated from Eq. 11 with § =2.1 (upper) and 2.0 (lower).

state. Eland*® estimated that the internal conversion rate of
CH;I* from the B state to the A state is fast. For 266 nm
photoexcitation, both CH3I*(X?E; /, and X?E3 ,) are excited
to CH3I*(B?E3 ,) and predissociates to form CHz*. If so, the
[ value is expected to be low due to a) the slow dissociation
rate, b) possible mixing of two (or three) different electronic
transitions from two different lower electronic states, and
¢) two different energy states of the I atoms. And also the
image would be complicated because of a combination of
various dissociation processes shown by Reactions 14—17.
The anisotropic image of CH3™ in the upper left panel of
Fig. 1, however, suggests that a) the dissociation path is not
predissociative but prompt, and b) the energy distribution is
not complicated but simple as proposed by Reaction 7. Thus,
it is unlikely for Reactions 14 and 15 to occur.

Reactions 14 and 15 need, in any case, at least four 266
nm photons. Danon et al.'” found a second or lower or-
der intensity dependence for the I* formation, and proposed
that formation of I* from the photodissociation of CH3I* at
266 nm is less probable than the multiphoton ionization of
the photofragments. Since the ionization step of I atoms
is easily saturated with a moderate ionization cross section
for Reaction 9 and 10, it is reasonable to assume that the
photofragment ions observed in this experiment are not pro-
duced via Reactions 14 and 15, but rather via multiphoton
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ionization of the photofragments after one-photon dissocia-
tion of CH3I molecules.

B. Formation of Fast Methyl Radicals and Slow I
Atoms from Photodissociation of Dimers at 266 nm.
When a molecular beam of neat CHsI is supersonically ex-
panded, the clustering is mainly due to dimers and other small
clusters. This observation is in accordance with the fact that
Syage et al.¥ found a decreasing cluster size distribution in
the CH3I molecular beam. Waschewsky et al.** reported
that the dimer proportion in a bulb condition of 1.3x10* Pa
and 200 K is 43—86%. Semiempirical calculations predict a
bent head-to-head ground-state equilibrium structure for the
dimer, CH31-ICHj3.” The dissociation energy of the dimer is
as large as 500 cm~!.» Assuming Reactions 3-—>5, dissoci-
ation of a valence excited CH3l partner in the dimer results
in an intra-cluster collision of the I atom and a collision-
less escape of the CHj3 fragment. This reaction scheme is in
agreement with our experimental observations that a) slow
I atoms have an isotropic central feature in the image, and
b) fast CHj radicals have an anisotropic ring feature. The
nascent I atom from the CH3! partner is decelerated by intra-
cluster collision via Reaction 4 and is scattered isotropically
in space. Ogorzalek Loo et al.'® and Penn et al.!” observed
that cluster formation broadened the time-of-flight spectrum
of the photofragment I atoms due to intra-cluster collisions.

Our experimental conditions, which favor dimer forma-
tion, yield sharp CH3" ring images at velocities slightly
slower than expected for monomer dissociation. The f
values of the CH3 products from the dimers are the same
as those from free CH;I molecules, which suggests that the
CHj; group in the CH3l dimer points outward and has a col-
lisionless anisotropic angle-velocity distribution, as shown
schematically in Reaction 3.

Photodissociation of free CH3I at 266 nm yields mainly
I(*Py/2) and additionally I(*P5/,), with most of the excess
energy released into CHj radical translation. Comparing the
translational energy distributions of CHj from the monomer
and dimer photodissociation, the nascent product ratios,
1P, /2)/I(ZP3 /2), are estimated to be almost the same. These
results suggest that the dimer dissociation mechanism for
CHj3; formation is quite similar to that operative in free CHz1
(n,0*) dissociation. It was reported by Donaldson et al.”
that dimer formation causes only a 500—1000 cm~! blue
shift in the A band absorption of the CH3I moiety due to
stabilization of the ground state dimers by a dipole—dipole
interaction and not in the valence excited state. Knowing
the absorption band of a mixture of monomer and dimer at
various mixing ratios, Waschewsky et al.* concluded that
the dimer has almost the same absorption as the monomer
A band in the region 4 <300 nm. Thus, perturbation of the
valence excited (n,0*) state in the dimer is quite small.

Syage® reported, however, that the spin-orbit state distri-
bution of the final product I atoms is greatly relaxed in the
cluster photodissociation at 266 nm. The ratio of 1(*P, 2
1P, /2) was reduced from 2.8 for the monomer to 1.3 for
the cluster (mostly dimer) due to an intra-cluster quenching
process, that is, an inelastic collision by E — V transfer in

Photodissociation of Small Clusters of CH3I at 266 nm

the exit channel of Reaction 5. Although our detection of 1
atoms is not state-selective, it is safe to state that the major
central image of I* reflects this large contribution of I(*P; /2)
products. The quenching of I(?P, /2) by alkyl iodides is pri-
marily physical, and the efficiency is less than 1072 in bulb
conditions, where the interaction between I(P, /2) and alkyl
iodides works inefficiently.”® In the dimer condition, how-
ever, the photofragment I atom first approaches the I atom in
another CHs1, and then recoils in the opposite direction. Ac-
cording to Zhong et al.? the lifetime of a long-lived complex
[CH;I-I]* trapped in the potential well is 1.7 ps. In this long-
lived trapped state a nonadiabatic transition from I(>P; /2) to
I(°P; /2) is greatly increased.

C. Formation of Fast Iodine Atoms from Photodisso-
ciation of Small Clusters at 266 nm. Formation of
fast I atoms from cluster dissociation was reported for pho-
todissociation of (CH3I), and (HI), by Syage® and Young,'®
respectively. Since I, is simultaneously formed from the
clusters via Reaction 6, sequential photodissociation of this
I, was proposed to explain formation of the fast I atoms as
a probable mechanism.® Actually, the I,(C 1,) state is the
upper state of a weak continuum absorption in the region
of 230—330 nm with a maximum near 270 nm. One-pho-
ton dissociation of I, at 266 nm was reported by Clear and
Wilson.?® Dissociation yielded I(*P55) and I(°P; 5) with an
anisotropy parameter of perpendicular character, f ~ —1.
In contrast, we have measured £ =2 for the fast moving I
atoms. Moreover, the fragment translational energy of 16 and
25 kcal mol~! is too small for the photodissociation process
of I, at 266 nm.

Another possible pathway that involves I, is three-photon
ionization and fragmentation to yield I+(3Pj). This mecha-
nism would release maximum translational energies of 46,
28, and 7 kcalmol ! for I+(3Pj, Jj=2,1,0) if a portion of the
excess energy removed by the photoelectron is neglected.
However, the 48 kcalmol™! component did not appear in
our experiment. De Vries et al.”” used time-of-flight spec-
troscopy to probe the fragments from multiphoton excitation
of I, observing several processes that yield I". They also
identified dissociative ionization pathways originating from
highly excited Rydberg states of the neutral I, to repulsive
I,* states. Since I, has many accessible states in the ultra-
violet and vacuum ultraviolet region, I can absorb many
photons to generate several electronically excited states via
multiphoton absorption processes.” These states may pro-
duce neutral I atoms that are easily ionized to I™ at 266 nm.
Thus, this type of multiphoton process would yield I* ions
that have various different kinetic energies. In contrast, our
results show only two sharp ring images. Thus, it is unlikely
that the I* image comes from the photodissociation of the
product I, molecules at 266 nm.

Since the dimer dissociation produces only slow I atoms,
the most probable pathway for formation of the fast I atom
is the dissociation of higher clusters, from which an I
atom points outward and should, therefore, have a colli-
sionless anisotropic angle-velocity distribution. Because the
anisotropy parameters of the I atoms (ff =2) are the same
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as that for the monomer (Fig. 6), the electronically excited
CHj3l (n,0™) is not perturbed even in these cluster conditions.
Thus, our bimodal ring images of the I atoms correspond to
formation of I(*P; ;) and I(*P3/,). The present branching
ratio of I(*Py/,)/I(*P5,) = 3 is almost the same as for the
monomer,

(CH3D),H3CI+hv — (CH3D),HsC +1(°P1 ) /ICPs5),  (18)

where (CH3l), stands for a small cluster, and the most prob-

able candidate is a dimer (n =2) with the I-I moiety and a
hydrogen bond between the H3CI partner of Reaction 18.
The fast I atom can be generated from the monomer-type
photodissociation of H3CI. Since this I atom does not col-
lide in the cluster, the branching ratio of I(*P; ,)/I(*P3 ) is
the same as that from free CH31.

Conclusion

Photofragment iodine atoms and methyl radicals from the
photodissociation of methyl iodide clusters at 266 nm were
detected using ion photofragment imaging spectroscopy. The
main feature of the translational energy and angular distribu-
tions of the fragments are explained, assuming photodissoci-
ation of dimers. A small contribution of the higher clusters is
observed in two sharp ring images of I atoms. Based on the
discussion about the angular anisotropy parameters, transla-
tional energy distributions, and the fragment branching ratio
for I(ZPj, j=1/2 and 3/2), it is concluded that the CH3I chro-
mophore excited to the (n,0*) state survives intact within the
dimer and higher clusters.

This work was supported by the Japan Society for Promo-
tion of Science, the SECOM foundation, and the Ministry of
Education, Science, Sports and Culture.
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