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[ Abstract] We have generated NO3 in supersonic free jet expansions, and observed the laser
induced fluorescence (LIF) and two-color resonant four-wave mixing (2C-R4WM) signals of
the B *E' — X 2A, ' electronic transition. We have measured dispersed fluorescence (DF)
spectra from the single vibronic levels. Vibrational structure of the DF spectrum from the
vibration-less level is categorized into three parts. Region Il The structure in the region
below 1850 cm™, except the v; and vs; fundamental regions, ~ 1050 and 1500 cm-1,
respectively, is easily understandable as the v4 progressions, 4°, and 1%4%, and the v,
progression, 1°%.. Region I1I: The structure above 1850 cm™ is too complicate to interpret the
structure. Region I: The v; and vs regions are active for discussion, and we have tried to
measure the rotationally resolved 2C-RAWM spectra. Our 2C-R4WM signals were restricted
those through J° = 0.5 of the B E3 2 state the reason of which has not been solved yet. The
2C-R4WM spectrum of the 1500 cm™ region remarkably shows the N = 1 level of the 2v,
(a1”) vibrational level, and the 4WM transition energy observed agrees with the rotational
structure derived from IR hot-band analysis. The 2C-R4WM spectrum of the v; region shows
a rotational transition for the v, fundamental, and the N = 1 level has been identified for the
first time. Two transitions separated by 0.27 cm™ are observed for an a;’ band near the v;
fundamental. Although the 0.27 cm™ separation is much larger than the spin splitting of the N
=1 levels at the vibration-less, v1, and 2v levels, ~0.025 cm™, the two transitions correspond
to two spin levels, J = 0.5 and = 1.5, at the present. The a;’ level is assigned to 3vy, and it is
thought that the unexpectedly large splitting is induced by similar mechanism with the Q- or
p-type doubling observed at =™ and 2=(") vibronic levels in a ?IT electronic state.
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