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Table 1 ~ Molecular constants of X 2 3 state of N, * em™!
V' By Dy x 10° Yy x 10° Ref. ' By Dy x 10° Yy x 10° Ref.
0 1.922366 5.94 9.32 17 4 1.845600 37 6.162 47 9.98 11 17
1.922316 9 5.919 1 9.18 11 22 1.845523 10 6.085 2 9.04 13 22
1.922321 33 5.897 96 9.101 56 1 1.845478 43 5.923 82 9.244 79 15
1 1.903300 20 5.904 21 9.156 43 17 1.845440 21 5.942 27 9.187 47 9
1.903380 9 5.958 1 9.20 12 22 5 1.825855 32 6.114 42 9.128 61 17
1.903350 29 5.909 48 8.63 22 1 1.825855 2 6.127 5 8.99 16 22
2 1.884229 15 5.904 38 9.32 12 17 1.825767 63 6.00 19 8.884 90 5
1.884265 9 5.996 1 9.14 12 22 1.825795 14 5.991 23 8.924 34 8
1.884209 24 5.914 41 8.58 19 1 6 1.805863 99 6.03 37 8.97 13 6
1.884231 22 5.906 35 9.469 59 9 1.80556 10 6.76 25 7.45 25
3 1.864985 10 6.039 1 9.12 13 22 1.805990 16 6.179 8 8.95 19 22
1.865015 41 6.039 68 9.257 73 23 1.805881 20 6.105 33 8.972 38 8
1.864977 20 6.015 31 9.205 39 24 7 1.785883 32 6.201 20 9.15 27 22
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2 N,* AL em™!
Table 2 Molecular constants of A %I, state of Ny* cm ™!
v By D, x10° A, Apy x 10* py x 10° p;x 10° gy x 10* Ref.
0 1.73476 4 5.72 6 —-74.631 7 -1.34 485 293 19
1.734956 39 5.790 69 —74.6284 67 -0.81 30 4.00 59 -2.84 28 1
1 1.71604 4 5.87 7 -74.628 7 -1.45 3.87 2.5 4 19
1.716253 36 5.958 64 - 74.6268 68 -1.25 36 3.24 64 -2.33 38 1
2 1.6973673 17 5.9319 14 —74.63666 73 -0.606 18 5.017 44 -3.33 13 17
1.697305 19 5.830 31 -74.6214 41 -1.00 14 4.87 27 -3.08 11 1
3 1.678321 21 5.882 22 —74.64533 88 -0.704 34 5.487 57 -3.607 23 17
1.678385 28 5.890 45 —74.5895 58 -1.71 20 5.31 39 -3.83 17 1
4 1.659380 31 5.947 83 —74.61103 84 -1.065 59 5.891 84 -3.969 79 1
5 1.63998 4 5.62 8 —74.608 7 346 1.53 19
1.640358 12 5.931 78 —74.6068 22 -0.991 21 6.39 23 -3.94 33 26
6 1.620900 23 5.579 65 —74.6004 17 2.02 5.44 27 3.94 29 25
1.621161 20 6.004 29 —74.58373 66 -0.965 33 7.161 61 —4.457 31 24
7 1.602056 36 6.230 46 —74.5602 13 -1.191 59 8.210 99 -4.695 43 17
1.601978 40 6.079 62 —74.5641 13 -0.5564 32 7.99 13 -4.7712 77 23
1.601866 20 5.940 25 —74.55939 76 -1.196 34 7.854 64 -4.771 31 9
8 1.582612 30 6.068 38 -74.5371 11 -1.204 46 9.30 10 -5.324 46 17
1.5826506 72 6.086 13 —74.5356 13 -1.304 60 9.98 19 -1.89 54 ~5.435 74 4
9 1.5631780 73 5.992 12 —74.4976 14 -1.840 59 1.279 20 -2.55 50 -6.348 64 5
10 1.54306 2 -75.51 8 19
11 1.524119 16 6.035 33 —74.4178 25 -1.62 13 11.03 39 -2.62 16 -2.516 48 5
1.524164 13 6.028 20 —74.41781 60 -1.193 28 12.448 97 -0.62 33 -6.490 38 8
12 1.505376 28 6.142 72 —74.3462 34 -2.70 20 21.55 58 -11.1 21 -8.88 27 6
1.505296 19 6.209 28 —74.34532 65 -2.547 36 22.03 10 -11.43 33 -9.241 51 8
13 1.48323 5 75.1 2 19
1.484333 94 5.97 21 —74.3443 21 0 10.39 27 -4.09 33 3
14 1.46454 7 -74.90 5 12
15 1.44404 19 6.69 57 —74.7462 69 -1 83.37 97 -1.35 81 7
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3 N,* B2 em™!
Table 3 Molecular constants of B 23} state of N,* cm™!
v By Dy x 10° Hy x 101 7, x 10° Yy x 10 Ve x 101 Ref.
0 2.0746242 59 6.2429 96 23.872 86 18
2.074566 1 6.273 1 -0.573 4 24.0 2 -1.585 544 2
2.07461 2 6.33 2 16.4 3 1.8 2 19
1 2.05145 1 6.459 2 -0.808 8 20.2 2 -1.56 8 4.8 10 2
2.05171 4 6.53 4 19.75 523 19
2.051631 31 6.490 99 26.65 23 5
2.051644 18 6.463 41 26.644 76 8
2 2.02661 1 6.675 5 -0.84 12 9.72 -1.346 2
2.02750 3 6.89 2 26.6 9 6.9 7 19
3 2.000647 27 7.282 23.95 -9.8 6 27
2.00083 5 7.12 6 18.6 6 -6.7 10 19
2.00001 1 7.016 6 -0.9 3.0 2 -3.54 2
4 1.97124 4 7.47 4 -1.72 -2.82 2
1.97220 3 7.79 2 24.9 9 1.21 7 19
5 1.9394 2 7.82 82 93 19
6 1.90398 11 9.4 4 16 2 2.13 19
7 1.862075 50 10.04 6 -3.46 -1 1 27
1.86191 17 9.23 -2.85 -6.2 19
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Study of the B 2%} A *II, and X *Z;} Electronic States of N,* *

Wu Shenghai  Liu Yuyan ~ Wu Ling  Xu Chaoxiong
Yang Xiaohua  Guo Yingchun  Tao Sufen™  Chen Yangqin ™"
Key Laboratory of Optical and Magnetic Resonance Spectroscopy
and Department of Physics East China Normal University ~Shanghai 200062

Abstract The spectra of the 12 6 115 and 7 2 bands of the A *IT, - X *Z; system and the 1 5 band of
the B®3; — X *Z; system of N,* have been observed and analyzed in the visible region between 1680017573 cm™ ' us-
ing optical heterodyne magnetic rotation enhanced velocity modulation spectroscopy. This paper has derived the effective
Hamiltonian matrixes including the perturbation terms for analysis of the rovibronic spectrum in a diatomic molecule re-
vealed and explained the mechanism of the perturbation between the A ?II, and B2 S states of N, * . The analysis shows
that the vibronic levels A >II, v =11 and B23} v =1 have a strong interaction at J =13.5 for e level and 9.5

for f level . As aresult the perturbation constants &, and 7, for A 211, and B2 S} states of N, * are obtained with the
values of —34.1350 59 cm™!and 1.09756 30 respectively.

Key words Electronic states of N,*  Modulation spectroscopy
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