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Study of the Atomic Shell Structures of Main Group Atoms by the
Electron Location Function

LI Xiao-Yan ZENG Yan-Li SUN Zheng MENG Ling-Peng ZHENG Shi-Jun’
(College of Chemistry and Material Science, Hebei Normal University, Shijiazhuang 050024, P. R. China)

Abstract: The atomic shell structure of the first to the fourth row elements were studied by the
electron location function (ELF). The shell radii and population in individual shells were calculated and
the relationship between the atom numbers and the atomic radii was discussed. The results could
help to understand the atomic shell structure.
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®1 ELFRENERETFEEFEREBEEH

JiT JET EZi 3 *iaun) 7 i) q (a.u.) q" (a.u.) q"
Li 3 2 1.5932 2.0153 0.9847

Be 4 1 1.0032 2.0161 1.9839

B 5 2 0.7779 2.0218 2.9782

C 6 3 0.6348 2.0338 3.9662

N 7 4 0.4762 2.1034 4.8966

o} 8 3 0.4127 2.1204 5.8796

F 9 2 0.3370 2.1637 6.8363

Ne 10 1 0.3024 2.1812 7.8188

Na 11 2 0.2672 2.1899 2.2997 7.8683

Mg 12 1 0.2390 2.1968 1.6450 7.8258 0.9418

Al 13 2 0.2165 22041 1.4079 7.8376 1.9774

Si 14 3 0.1978 2.2098 1.2358 7.8505 2.9583

P 15 4 0.1814 22157 1.0264 7.8335 3.9397

S 16 3 0.1672 22206 0.8826 7.8309 4.9508

cl 17 2 0.1556 2.2246 0.8036 7.8374 5.9485

Ar 18 1 0.1455 22281 0.7365 7.8421 6.938

K 19 2 0.1363 22314 0.6734 7.8507 3.2346 8.0173 0.9006
Ca 20 1 0.1283 2.2335 0.61853 7.8477 2.5032 7.9952 1.9236
Ge 32 3 0.07453 22173 0.32047 8.5548 1.40187 16.961 4.2669
As 33 4 0.07210 22201 0.30770 8.6117 1.27970 16.9363 52319
Se 34 3 0.06978 22212 0.29533 8.6473 1.17913 16.9284 6.2031
Br 35 1 006782 22267 0.28425 8.6784 1.09213 16.9023 7.1926
Kr 36 1 0.06569 22262 027316 8.7014 1.01723 16.8958 8.1766
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