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ABSTRACT An effective method is presented for calculating the work function of solid metal atom,
X, that is; X = —[Z*e?/{4ner)]exp(XK,r). where 1/K, is the Thomas-Fermi screening length. r is the
covalence radius, For 23 main group metal elements, the calculated work functions, X, are agree well
with experimental data {the standard errcr is only 1.03 eV}, In addition, it is found that the calculated
work function has a better linear relationship with the experimental work function than that of the

Pauling’s electronegative.
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Table 1 Comparison of the calculated work function (X)) with the experimental values (g}

Metal mit] n z* 8. Z*e? [{Amer) 1/K,, nm X, eV ol® eV
10%2 em—3 100 m eV
Li 470 1 1.70 1.23 20.7 6.07 272 2.80
Na 2.65 1 2.20 1.54 21.4 6.67 2.12 2.75
K 1.40 1 2.20 2.03 16.2 .41 1.05 2.30
Rb 115 i 2.20 2.16 15.2 7.65 (1X:7] 2.16
Cs .01 i 2.20 2.35 14.0 7.9% Q.73 2.14
Be 12.1 2 2.35 0.89 39.5 1.63 5.78 4.98
Mg 4.30 2 2.90 1.38 3.9 5.4% 2.68 366
Ca 2.30 2 2,90 1.74 24.9 6.08 1.44 2.87
8¢ 1.78 2 2.90 1.1 227 6.35 111 2.39
Ba 1.60 2 2.00 1.98 21.9 6.46 1.02 2.70
Al .02 3 3.60 1.18 45.6 4.86 4.02 4.28
Ga 5.10 3 5.10 1.26 40.5 4.99 4.86 4.20
In 3.83 3 6.60 1.44 68.5 5.24 4.38 4.12
TI 3.50 3 7.30 1.48 3.7 5.31 4.55 3.84
Si 5.00 3 1.40 1.17 56.2 1.78 4.86 1.85
Ge 4.42 4 5.90 1.22 72.3 4.88 5.93 5.00
8n 291 4 7.40 1.40 79.0 5.22 5.42 4.42
Fb 3.30 4 8.10 1.48 824 5.12 4.66 4.25
Sb 3.31 & §.20 1.41 86.9 4.93 4.98 455
Bi 282 5 8.90 1.46 91.1 5.06 5.10 4.22
Se 3.67 6 7.50 117 95.8 4.70 7.7 5.90
Te 2.94 6 5.00 1.37 98.2 4.88 5.93 4.95
Po 2.67 6 9.70 1.46 99.3 4.96 5.22 4.60

Mote: m stands for the atom concentration, n stands for the numbet of free electrons, ¢ stands for the work function(this

value refers to the average values of different surfaces for a given metal).
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Fig.1 The relationship between X (a), P {b) and ¢
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Table 2 Comparison of the correlation results of the
calculated work function (X), Pauling elec-
tronegative (P) with the work Tunction (@)

¢=AX+B ¢=AP+B
A 0.52 2.0
B 2.0 0.85
R 0.97 0.94
5, eV 0.23 D.36

Note: P is Pauling’s electronegative, R is correlation

coefficient and 5 is the standard error.
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