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Laser induced fluorescence spectroscopy of the NO; B %E' — X 2A!, system
- Dispersed fluorescence spectrum from the 3rd v, level -
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The “NO; and 'SNO; isotopomers were generated in a supersonic free jet expansion, and
laser induced fluorescence ( LIF ) of the B 2E’ — X 2A), electronic transition was observed.
Dispersed LIF spectrum from the vibronic band at ~770 cm ™! above the vibrationless level has
been measured for the each isotopomer. The dispersed fluorescence ( DF ) spectrum has two
sets of the vibrational structure, the structure of which means that of the DF spectrum from the
vibrationless level reported in the previous report [ 1]; one of the two sets is the structure starting
from the excitation energy, and the other is that starting from the 1> fundamental. It can be
concluded from the latter evidence that the fluorescent level has contribution of the v2 mode.
In the previous study, it has been reported that the vs4 progressions are one of the typical
characteristics of the vibrational structure of the DF spectrum from the vibrationless level. The
intensity distribution of the v4 progression in the latter structure of the present DF spectrum is
similar to that from the vibrationless level, while that of the former is drastically different from
that from the vibrationless level. Both of Jahn-Teller (J-T) and Renner-Teller (R-T) interactions
at the fluorescent B 2E’ state enable to interpret the intensity distributions both of the 14
progressions, in which relatively weak interactions are enough to reproduce the observed
distributions ( “weak” means here the magnitude of the interactions which can be treated as
perturbation ). The spectral intensity distribution analyses adopting the two vibronic couplings
suggest the fluorescent level at ~770 cm™' above the vibrationless level inthe B 2E' state is
the 3rd eigen state of the E vibronic levels for the v4 mode. The major component of the 3rd £
state is the |A = +1; v, = 2,1, = 0) basis function, i.e. the 2v4 (a1”) overtone of the B 2E’
state, which is a vibrationally a;” and is vibronically £’ level, and it is therefore concluded that
the major components of the fluorescent level are both 2v4 (a:1’) overtone and v» fundamental
(Note this does not mean the level is the v» + 24 (a1’) combination level). In the vibrational
structure starting from the 1o fundamental, the 12 progression in the X 24, state has been

observed, and the v, structure has been analyzed according to the general procedure.
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