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10 17443.8746 50 17447.0732 10 16234.6380 16234.6176 50 16277.1765
11 17444.7077 51 17446.3082 11 16236.0010 16235.9929 51 16277.1913
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16 17448.3190 17448.3190 56 17441.8062 16 16242.9500 16242.9573 56 16275.6780
17 17448.9390 17448.9297 57 17440.7682 17 16244.3360 16244.3589 57 16275.0262
18 17449.5130 17449.5029 58 17439.6835 18 16245.7430 16245.7601 58 16274.2471
19 17450.0520 17450.0386 59 17438.5518 19 16247.1490 16247.1594 59 16273.3358
20 17450.5330 17450.5365 60 17437.3728 20 16248.5330 16248.5551 60 16272.2873
21 17450.9970 17450.9966 61 17436.1462 21 16249.9210 16249.9455 61 16271.0968
22 17451.4190 17451.4187 62 17434.8714 22 16251.3120 16251.3286 62 16269.7589
23 17451.8000 17451.8026 63 17433.5483 23 16252.6920 16252.7027 63 16268.2687
24 17452.1480 17452.1483 64 17432.1764 24 16254.0670 16254.0658 64 16266.6208
25 17452.4600 17452.4555 65 17430.7554 25 16255.4320 16255.4157 65 16264.8098
26 17452.7120 17452.7242 66 17429.2848 26 16256.7880 16256.7504 66 16262.8304
27 17452.9500 17452.9540 67 17427.7644 27 16258.0675 67 16260.6770
28 17453.1390 17453.1449 68 17426.1936 28 16259.3649 68 16258.3440
29 17453.3060 17453.2967 69 17424.5722 29 16260.6401 69 16255.8257
30 17453.4092 70 17422.8997 30 16261.8905 70 16253.1165
31 17453.4821 71 17421.1756 31 16263.1138 71 16250.2104
32 17453.5154 72 17419.3997 32 16264.3071 72 16247.1016
33 17453.5030 17453.5088 73 17417.5715 33 16265.4679 73 16243.7840
34 17453.4570 17453.4621 74 17415.6905 34 16266.5932 74 16240.2515
35 17453.3860 17453.3751 75 17413.7563 35 16267.6802 75 16236.4980
36 17453.2430 17453.2476 76 17411.7686 36 16268.7260 76 16232.5172
37 17453.0800 17453.0793 77 17409.7268 37 16269.7275 77 16228.3029
38 17452.8720 17452.8700 78 17407.6305 38 16270.6815 78 16223.8485
39 17452.6260 17452.6196 79 17405.4793 39 16271.5849 79 16219.1476
80 17403.2727 80 16214.1936
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Abstract

Vanadium nitride is an important metallurgical additive and a good electrode material. Studying its interior microstructure is
necessary for fully understanding its intrinsic nature and for better applications. Two groups of known experimental transition data
of low-lying rotational quantum states and the analytical formula derived by Sun group in their previous works are used in this work
to predict the high-lying accurate R-branch emission spectra of the (0, 0) band in the f'®-a'A and d'X+*-X3A, systems of the VN
molecule. Theoretical results not only reproduce all known experimental spectral lines accurately, but also generate correct values of
the unknown spectral lines up to J = 80 that are not available experimentally. This study defines a contribution degree C to measure
the contributions of known experimental spectral lines to the predicted line. The contribution degree C makes it easier for one to

understand the relationships and influences among the transition lines (rotational states) of the given system.
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