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[Abstract] We recently developed an ion imaging apparatus using a linear-type double
reflectron in order to study photodissociation processes of mass-selected cluster ions. In this
study, the apparatus has been applied to the photodissociation reaction of (CO,)," in the
visible region. The precursor (CO,)," ion was selectively irradiated with linearly-polarized
532 nm laser, and a fragment CO;" ion was observed by an imaging detector. The resulted
velocity distribution of the fragment ion was assigned to two components, which was
consistent with a previous study by Bowers et al. Among those, the faster velocity component
with high anisotropy could be explained by rapid dissociation on an excited repulsive
potential surface. In contrast, the anisotropy for the slower velocity component was
suppressed compared to the faster one. The process of the slower velocity component could
be explained by internal conversion to the ground electronic state followed by statistical
fragmentation of vibrationally excited (CO,),". Thus, the lifetime in the excited state should
lead to the moderate anisotropy for the slow velocity component.
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Fig. 2. The most stable structure
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(Cap) of (CO,)," calculated at G — e ——
MO06-2X/aug-cc-pVTZ. Values in Velocity /m s’
parentheses are charges on atoms.
Direction of transition dipole
moment y for °A, < ?B,, is shown.

Fig. 3. (a) Observed image of photofragment ions CO," from
(CO,)," at 532 nm photoexcitation. E is the polarization direction
of the photolysis laser. (b) Velocity distribution of the fragment
ions fitted with two Gaussian functions.
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