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Algorithms of single-atom self-consistency method
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Abstract: Systematic analysis of algorithms of single-atom self-consistency method shows that traditional algorithms
have the following the problems: the accuracy of answer is not high and the time of calculation is too long and so on. The
MATLAB (MATrix LABoratory) software aggregated the strongest value calculation as a tool. Take metal Cu for
example. The solution is introduced for one-atom self-consistency for determining electronic structure of crystals which

finished making program in a short time. The answer is more accurate than ever. Its efficiency is enhanced almost by one

hundred times. It is convenient to add other properties to accurately determine the electronic structure of crystal.
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Fig.1  Schematic diagram for overlapping of § value
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Fig.2 Schematic procedure for single-atom self-consistency method
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Table 1 Basic atomic states and corresponding pseudo crystal characteristic properties of Cu metal

EXRRTES i 4 S . AR mm i i HU ditrie LB KHET
e ¢ ¢ (10"'°m) (10"'°m) /(kJ-mol ") St
1 6 3 0 2 12020 4.010 1 194.245 8 0.246 7 0.710 0
2 6 3 2 0 12020 37256 386.0770 04130 0.600 0
3 6 4 0 1 1.1520 3.666 7 279.633 7 0.3302 0.600 0
4 6 4 1 0 1.1520 3.584 8 415.0522 04123 0.600 0
5 4 5 0 2 1.173 4 3.6452 349.536 0 04126 0.600 0
6 4 5 2 0 1.173 4 3.5218 585.789 1 0.576 8 0.600 0
7 4 6 0 1 1.1377 3.4778 446.778 8 0.494 1 0.600 0
8 4 6 1 0 1.1377 3.4213 608.610 7 0.5759 0.600 0
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Table 2 Atomic state parameters, bond parameters and characteristic properties of Cu metal
24 1AM 524N 534 55 4 AR 55 AMiR
AT 1 3 3 3 3
EAFETE2 3 4 5 6 7
AR A3 7 7 7 7 8
BEARRTFA 1S 02147 0.7119 0.457 6 0.7558 0.790 2
AT 2 Moy 0.306 7 0.078 4 0.3332 0.0322 0.1314
HEA 25 3 M 0.478 6 0.209 8 0.209 2 02120 0.078 4
d, 5.0429 5.580 5 49152 55115 5.580 5
d, 4742 4 44195 47516 44563 44195
Se 0 0.078 4 0 0.064 4 0.078 4
S 12147 0.921 6 13332 0.967 8 0.921 6
ne 4742 4 4.4979 47516 45206 4.4979
n, 59571 54195 6.084 8 5.4885 54195
a 3.6152 3.6152 3.6152 3.6152 3.6152
E, 336.00 336.00 336.00 336.00 336.00
1.1559 1.149 0 1.156 2 1.149 7 1.149 0
r 2.5563 2.556 3 2.556 3 2.556 3 2.5563
" 3.6152 3.6152 3.6152 3.6152 3.6152
r 4.42717 4.42717 442717 442717 44277
n 0.3912 0.3711 0.3920 0.3729 0.3711
n 0.006 7 0.006 4 0.006 7 0.006 4 0.006 4
n; 0.000 3 0.000 3 0.000 3 0.000 3 0.000 3
i 0.600 0 0.600 0 0.600 0 0.600 0 0.600 0
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