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Tab.1 Energy of Li atom
S P D
a 2/3 0. 249 2/3 0.114 2/3 0. 088
N [1] [2] (1] [2] [1] [2]
6 - 0.01595 - 0.01639 0.01595 -0.01412 - 0.01468 - 0.01412 0.013 90 0.013 91 .01390
7 - 0.01148 - 0.01177 0.01148 -0.01035 - 0.01073 - 0.010 35 0.010 21 0.010 26 .01022
8 - 0.008 66 - 0.008 86 0.008 66 - 0.00791 - 0.00818 - 0.00791 0. 007 82 0.007 87 .007 82
9 - 0.00691 0.00 676 - 0.00624 - 0.00644 - 0.006 24 0.006 17 0.006 22 .006 18
10 - 0.00543 - 0.005 54 0.00542 -0.00505 - 0.00520 - 0.00505 0. 005 00 0.005 04 . 005 00
11 — 0.004 45 - 0.004 54 0. 004 45 - 0.00429 - 0.004 17 0.004 16 .004 14
12 - 0.003 78 0.003 71 - 0.00359 - 0.003 50 0.003 50 . 003 47
13 - 0.003 20 0.003 15 - 0.00306 - 0.00298 0.002 98 . 002 96
14 - 0.00275 0.002 70 - 0.00263 - 0.00257 0.002 57 .002 55
15 - 0.002 38 0.002 34 - 0.00229 - 0.002 24 0.002 24 . 00222
2
T ab.2 Energy of Naatom
S P D
a 2/3 0.2617 2/3 0.253 2/3 0.077
N [1] [2] (1] [2] [1] [2]
6 -0.02314 - 0.02422 0.02316 -0.01893 - 0.01979 - 0.01893 0.013 96 0.014 08 .013 96
7 - 0.01567 - 0.016 34 0.01568 -0.01326 - 0.01384 - 0.01326 0.010 25 0.010 38 .010 25
8 - 0.01131 -0.01174 0.01131 -0.00981 - 0.01020 - 0.009 80 0.007 84 0.007 95 .007 84
9 — 0.008 55 - 0.008 84 0.008 55 - 0.007 54 - 0.007 82 - 0.007 54 0. 006 20 0.006 28 .006 19
10 - 0.00669 - 0.00690 0.006 68 - 0.00598 - 0.00619 - 0.00598 0. 005 02 0.005 08 .005 02
11 - 0.00536 - 0.00533 0.00537 -0.00486 - 0.00502 - 0.004 86 0.004 15 0.004 20 .004 14
12 - 0.004 53 0.004 41 - 0.004 15 - 0.004 03 0.003 53 .003 48
13 - 0.003 78 0. 003 68 - 0.00349 - 0.003 39 0.003 00 . 002 96
14 - 0.003 20 0.003 12 - 0.00297 - 0.00289 0.002 59 . 002 56
15 - 0.00275 0. 002 68 - 0.00256 - 0.00250 0.002 25 .002 23
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Tab.3 Energy of K atom
S P D

a 2/3 0. 063 2/3 0.041 2/3 0.011

N [1] [2] [1] [2] [1] [2]
6 - 0.03466 - 0.03877 - 0.03468 -0.02740 - 0.03091 - 0.02740 - 0.01511 - 0.02025 - 0.01512
7 -0.02159 -0.02388 - 0.02160 -0.01796 - 0.02003 - 0.01797 - 0.01099 - 0.01418 - 0.01099
8 -0.01479 -0.01612 - 0.01481 -0.01268 - 0.01397 - 0.01269 - 0.00835 - 0.01046 - 0.008 34
9 -0.01077 - 0.01161 - 0.01080 -0.00943 - 0.01027 - 0.00943 - 0.00655 - 0.00801 - 0.00655
10 - 0.00818 - 0.00876 - 0.00821 -0.00729 - 0.00787 - 0.00729 - 0.00528 - 0.00633 - 0.00529
11 - 0.00644 - 0.00684 - 0.00645 —-0.00580 - 0.00623 - 0.00580 - 0.00434 - 0.00512 - 0.004 34
12 - 0.00520 - 0.00549 - 0.00520 - 0.00504 - 0.004 74 - 0.004 23 - 0.003 63
13 - 0.00450 - 0.00428 - 0.004 17 - 0.003 94 - 0.00355 - 0.00308
14 - 0.00376 - 0.00359 - 0.00350 - 0.003 32 - 0.00302 - 0.002 65
15 - 0.003 18 - 0.003 05 - 0.00298 - 0.002 85 - 0.00260 - 0.00231
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Calculation of energy levels of alkalrmetalatoms
highly excited states by using Hammerling ex change potential

. 1 2
ZHAO Xirwen , LI Yu cheng
(1. College of Physics Science and Technology, Centrasouth University , Changsha 410083, China;
2. Department of Physics, Liaoning University, Shenyang 110036, China)

Abstract: Considering the electron coulomb interaction and exchange interaction and polarization interac
tion( electron correlation effect) betw een the highly excited state electron of the alkalr metal atom and the iorr
core electrons, we calculated the wave function and energy levels of alkalr metal-atom Li, Na, K highly excited
states( 6 SN K15, 1 K2). The calculated resulis indicate that our energy levels values are lower than ex peri-
mental data when the highly excited states exchange potential is replaced by GKS potential; If the highly ex
cited states exchange potential is replaced by the hammerling potential our theoretical results are in good agree
ment with the experiment.

Key words: highly excited state; X« method; hammerling exchange potential



