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[Abstract] The visible photodissociation reaction of (NO)," has been studied using an ion
imaging apparatus with a linear-type tandem reflectron time-of-flight mass spectrometer.
Mass-selected precursor (NO)," ion was irradiated with linearly-polarized photolysis laser at
several different wavelength, and velocity and angular distributions of the photofragment NO*
ion were measured with ion imaging technique. As a result, the average kinetic energy release
had linear dependence on the excitation energy. The anisotropy parameter § was determined
to be 1.1-1.2 (at 532-650 nm excitation) and 0.6 (at 698 nm). These results indicate that
(NO)," rapidly dissociated into the fragments via the electronic transition for which the
transition dipole moment was approximately parallel to the NO-NO™ dissociation axis.
According to quantum chemical calculations which we have performed, only the *B, < 2Ag
transition was expected to occur in the visible region, and the *B, excited state had a repulsive
potential curve. Its transition dipole moment was nearly parallel to the NO-NO™ axis, which
agreed with the experimental results.
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Fig. 2. Observed image of NO* at 566 nm excitation
and <TKER> plot against E,,. Polarization direction
of photolysis laser E is also shown in the image.
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Fig. 3. Potential energy curves of (NO)," calculated
at CASSCF(11,9)/aug-cc-pVTZ, together with the
most stable structure at M06-2X/aug-cc-pV5Z. uis
the B, < 2A, transition dipole moment.
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