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We have generated MgNC in supersonic free jet expansions, and measured the laser induced
fluorescence ( LIF ) excitation spectra of the AZ2[T - X25* transition. In our previous works,
the Mg—NC and N-C stretching vibronic bands[1,2] and the low-lying bending vibronic bands,
20, k220 —and 20?, x 21— and x 211 - )722+[3] were analyzed. In the previous work][3], the two
Psub-levels of the A (02°0) «x2TT vibronic level were analyzed separately ( the reasons are as follows; (1)
the 2[4z level shows e/ fparity splitting, (2) the two P sub-levels of the « 211 level do not show the splitting, (3) the splitting is
induced by Coriolis coupling of the g 2ITy2 with closely lying (0110) « 22 level, (4) we need to compare the constants of the x 2[1i2
with those of the two of the <2 levels ). In the present work, the /T(OZOO) x 21 levels were analyzed
simultaneously, and the constants obtained ( Table 1). In the LIF excitation spectrum, the
20230!, k2I1 — )?22+, vibronic band has been identified, which was assigned on the basis of the
dispersed LIF spectrum from the single vibronic level (SVL ). Rotational structure of the
band is similar with that of the 202, x 2IT — X'25*, band, but the analysis was not straightforward.
Fixing the ground state constants, the structure has been analyzed ( Table 1 ). In adition to
the 20230t band, the 205, x2[1 — X 25*, vibronic band has also been identified, which was assigned
on the basis of the SVL dispersed LIF spectrum as well. Rotational structure is different from
those mentioned above, but it looks that with closely lying two Psub-levels. Analysis of the
band is not enough at the present, but the temporal constants were obtained ( Table 1). The
rotational constants, B’, except (02°0), show a general tendency, which is that they are reduced
as increasing with the 12 bending quantum number. The spin-orbit constants, A’, decrease
remarkably with increasing with 12. It is thought that this observation is caused by the
decreasing of <lz>, the reflection of the orbital angular momentum on the molecular axis, with
increasing with .. MgNC is meta-stable species in the A?[] state (while it is stable one in the X258+
state ), and the potential barrier of the isomerization reaction, MgNC < MQgCN, is predicted to
be about 1,500 and 2,300 cm-! for the A" and A” surfaces, respectively, measured from MgNC[6].
It is thought that the sudden decreasing of A would be influenced by the reaction, though the
two vibronic levels, (0201) and (0280), are lower than the barrier.
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Table 1  Molecular constants of the A 2I1 state (cm?)
(00°0) 211 (0110) x2x™® (0290) x 211 (0201) k211 (06°0) « 211
B’ 0.20426(3) 0.20490(2) 0.207006(64) 0.206506(34) 0.205080(64)
Aory' 37.372(2) 0.0505 —7.7418(23) —6.06660(42) —2.1919(68)
q' - - -8.76(15)x 104 | —1.086(77)x 10-3 -
AP - - 1.180(29)x 10-3 - -
7-To | 26,084.229 (7o) 206.412 367.372 957.912 942.688
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