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3 804.505 804.3777 804.5050 804.5049
4 1030.396 1030.2691 1030.3962 1030.3961
5 1254.048 1253.9210 1254.0480 1254.0479
6 1475.255 1475.1277 1475.2547 1475.2547
7 1693.849 1693.7220 1693.8490 1693.8491
8 1909.702 1909.5753 1909.7024 1909.7025
9 2122.725 2122.5978 2122.7250  2122.7249
10 2332.865 2332.7383 2332.8654  2332.8651
11 2540.111 2539.9841 2540.1110  2540.1107
12 2744.488 27443613 2744.4880  2744.4879
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16 3535.0573 3535.1748 3535.1502
17 3726.8345 3726.9375 3726.8741
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51 S+ NaK (6d)' AgNay
v EgXpt [17] EXAM (8) v ngm [19] EXAM (7
0 56.500 56.50010 0 60.15177 60.15177
1 167.059 167.05890 1 179.84767 179.84767
2 273.284 273.28410 2 298.73317 298.73321
3 375.787 375.78700 3 416.80837 416.80841
4 475.060 475.05958 4 534.07327 534.07327
5 571.487 571.48686 5 650.52777 650.52778
6 665.360 665.36000 6 766.17187 766.17193
7 756.890 756.89000 7 881.00577 881.00571
8 846.222 846.22176 8 995.02917 995.02912
9 933.450 933.44821 9 110824247  1108.24217
10 1018.629  1018.62439 10 1220.64547  1220.64488
11 1101.787 1101.7812 11 133223747 1332.23729
12 1182943  1182.93857 12 1443.01947  1443.01946
13 1262.118 1262.1179 13 1552.99147  1552.99148
14 1339.349  1339.35352 14 1662.15347  1662.15346
15 1414703  1414.70290 15 1770.50554
... .. 16 1878.04789
33 272334342 17 1984.78070
34 2808.92507 18 2090.70421
35 2894.26549 19 2195.81867
36 2977.77529 20 2300.12438
37 3057.35865 .. ..
38 3130.33452 31 3394.21854
39 3193.35130 32 3488.85069
40 3242.29478 .. S
41 3272.18905 44 4561.89857
42 3277.09029 45 4646.11375
46 4729.52764
114 8157.88978
115 8160.56257
116 8160.99578
D. 3277.9 3277.894 D 8161.07 8161.066
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Abstract
The algebraic method (AM) suggested by Sun ez. al. is developed into a nodal variational AM (VAM) to offset the possible
experimental errors by using an energy variational part § E after analyzing the error amplification effect. The VAM is used to study the
full vibrational levels { E,, } and the dissociation energies D, for 5' IT,,"Lis, (6d)" AyNag, (7d)" A,Nay and 5 X7 NaK alkali metal
diatomic molecular electronic systems. The results reproduce all known experimental vibrational energies, predict correct dissociation
energies and all unknown high-lying levels that may not be given if one uses original AM or other numerical methods or experimental
methods. These theoretical analyses and results not only show that the VAM is feasible and correct for many diatomic systems, but also

provide constructive reference for other numerical calculations or simulations.
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