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Abstract: By the analytical formula which is deduced to obtain P-branch transitional spectra of diatomic mo-
lecule in Sun’s previous work, the emission spectral lines up to J = 80 those may not be available experimen-
tally or quantum mechanically for (2, 1) band in A'TI—a'Y" electronic state transition of BN molecule were

investigated in this work. This study suggests important physical information for those who are working in
BN molecular structure.
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Table 1. The rotational constants B, (cm™) and rotational quan-
tum numbers are selected for calculating P-branch emission spec-
tral lines of (2, 1) band in b'[I-a'S* transition of BN molecule
#1.BN AT b' [1-4'S" BRiEQ, DEREHHENEY B, URAN
(10)KIHHEE 15 % P TEWELIT MR E TR
(2,1)Band

5,07 1.5102945(v=2 )

1.6617115(v=1)
Ji 4
Jy 23
Js 5
Ja 6
Js 8
Js 10
J 23
Jg 13
Joy 17
J10 19
I 26
Iy 20
Ji3 21
Jia 25
Jis 4

R o G HEHOk A STIR[17].
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Table 2. Experimental and theoretical P-branch emission spectra
and related data of (2, 1) band in b'TI-a'S* electronic state
transition of BN molecule (All quantitiesare in cm™)

# 2. BN S F b'I - a'T" BRIT @, DETHE P XIKITHLRISI
SEPHBENM: cm™)

(2, 1) Band
J Viexpt e V],cal expt.- cal. AJ,cxpz Aj,cal
0
1 4823.1681
2 4819.5419 3.6262
3 4815.6045  4815.6129 —-0.0084 3.9290
4 4811.3782  4811.3813 -0.0031 4.2263 42316
5 4806.8451  4806.8471 -0.0020 4.5331 4.5342
6 4802.0070  4802.0104 -0.0034 4.8381 4.8367
7 4796.8701  4796.8714 —-0.0013 5.1369 5.1390
8 4791.4254  4791.4301 -0.0047 5.4447 5.4412
9 4785.6868 5.7433
10 4779.6380  4779.6417 -0.0037 6.0452
11 4773.2900  4773.2948 -0.0048 6.3480 6.3469
12 4766.6423  4766.6465 —-0.0042 6.6477 6.6483
13 4759.6953  4759.6969 -0.0016 6.9470 6.9496
14 4752.4443  4752.4463 —-0.0020 7.2510 7.2506
15 47448936  4744.8950 -0.0014 7.5507 7.5513
16 4737.0460  4737.0432 0.0028 7.8476 7.8518
17 4728.8971  4728.8912 0.0059 8.1489 8.1520
18 4720.4498  4720.4394 0.0104 8.4473 8.4518
19 4711.6995 4711.6881 0.0114 8.7503 8.7513
20 4702.6511  4702.6375 0.0136 9.0484 9.0505
21 4693.3018  4693.2882 0.0136 9.3493 9.3493
22 4683.6581  4683.6404 0.0177 9.6437 9.6478
23 4673.7124  4673.6946 0.0178 9.9457 9.9458
24 4663.4745  4663.4512 0.0233 10.2379 10.2434
25 46529273  4652.9106 0.0167 10.5472 10.5406
26 4642.0813  4642.0733 0.0080 10.8460 10.8373
27 4630.9485  4630.9397 0.0088 11.1328 11.1336
28 4619.5160  4619.5104 0.0056 11.4325 11.4294
29 4607.7858 11.7246
30 4595.7664 12.0194
31 4583.4528 12.3136
32 4570.8455 12.6073
33 4557.9452 12.9003
34 4544.7524 13.1928
35 4531.2677 13.4847
36 4517.4917 13.7760
37 4503.4251 14.0666
38 4489.0685 14.3566
39 4474.4227 14.6459
40 4459.4882 14.9345
41 44442659 15.2223
42 4428.7564 15.5095
43 4412.9605 15.7959
44 4396.8789 16.0815
45 4380.5125 16.3664
46 4363.8620 16.6505
47 4346.9283 16.9338
48 4329.7121 17.2162
49 4312.2143 17.4978
50 4294.4359 17.7785
51 4276.3776 18.0583
52 4258.0403 18.3372
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53 4239.4251 18.6152
54 4220.5328 18.8923
55 4201.3644 19.1684
56 4181.9208 19.4436
57 4162.2030 19.7177
58 4142.2121 19.9909
59 4121.9491 20.2630
60 4101.4149 20.5342
61 4080.6107 20.8042
62 4059.5375 21.0732
63 4038.1965 21.3411
64 4016.5886 21.6078
65 3994.7152 21.8735
66 3972.5772 22.1380
67 3950.1759 22.4013
68 3927.5124 22.6635
69 3904.5879 22.9245
70 3881.4037 23.1842
71 3857.9609 23.4428
72 3834.2608 23.7001
73 3810.3048 23.9561
74 3786.0939 24.2108
75 3761.6297 24.4643
76 3736.9133 24.7164
77 3711.9461 24.9672
78 3686.7294 25.2166
79 3661.2647 25.4647
80 3635.5533 25.7114
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Figure 1. Experimental(“0”)and theoretical(“+”) transition line
differences (A; =v,_;—v,) of P-branch emission spectra of (2, 1)

band in b'TI—a'S* electronic state transition of BN molecule
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