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Abstract. A minimum condition on a suitable function, built with 

the atom energy level values from Dirac's formula, produces coin­

cidences .involving the numbers, given by Pauli's principle, that 

describe the electron arrangement inside the atom shells. 

As known, the electron occupancy nunbers of atom energy levels 

are given by the Pauli exclusion principle. There is no other in­

dependent reason that justifies or interpretes the electr~n distri­

bution inside the atcm shells, therefore some 'numerical coinciden­

ces' here presented, concerning these n~mbers, appear unforeseen. 1t 

will be shown that one can pose a suitable condition on a shell ener­

gy capaci ty f whence m1mbers coinciding "lÌ th the Pauli occupancy num­

bers are obtained. This energy capacity wi11 be cOlTlputed from the 

Sornmerfeld-Dirac formula that yields the energy levels of the hy-

drogen-like ions ~/!Ì th distin.ct quant1..lTIì numbers TI (principal quantum 

number) and k (k=j+1/2, j=I~1/2, 1=O,1",0/n-1; if s=+1/2). 
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Let us first consider the fOllm,,rinq amount of eneray 
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If, for a glven n, the numbers Ik ar~ equa l to the electron oc-

cupancy numbers of the various subshells identified by l, in the 

restricted cases=+1/2 (so that k=1+1) f then eg. (1) gives an ideaI 
ili . 2 

energy capacity of the n shell corresponding to n bonds. The 

weIl known èependence of such occupancy numbers (for s=+1/2) on n, 

according to pauli's principle, i~ reported in Table I. The compu­

ted energy capacity is called ideaI because this calculation does 

not take into account the changes of binding energy due to the mu­

tuaI interactions among electrons simultaneously present in an atomo 

Let us then write the following quasi-equality, for n~2, 
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where a:= 1/137.036 is the fine strueture eonstant: f.L
Z 

is the 
n 

eleetron-nueleus redueed mass for the atomie number Z ; and E i 
·n Z., 

.. , 
is a middle value af energy àefineà for eaeh i=2, ••• ,n as 
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It turns out that the n-tuples corresponding to the Pauli oeeu­

paney numbers of Table I minimize the relative error in eq. (4) for low 

n-values,and nearly minimize it for high n-values. The val~es of I~n) 
for whieh the first three minima of sueh an error are reaeheò, un­

der the eonstraint expressed by eg .• (3), are shown in Table II ~ For­

n=2 3 the Pauli numbers eorrespond to t.he first JT\inimum. In the 

last eolumn the total number of the possible n-tuples is indieateò. 

For n=4 the Pauli numbers give the seeond minimum over 455 possible 

n-tuples; . and for n=5 the fifteenth minimum over 1062,6 n-tuples I or 
. . (5) (5) 

the first one over 192 J..f the further eonstraint 1
1 

~ ••• '1
5 

is intraàueed. As it ean be seen, sueh a new eonstraint wauld make 

also the set af four numbers from pauli's prineiple eorrespond to 

the first minimum. However, without introdueing this eonstraint, 

the Pauli numbers give the first minimum also for n=4 if the mini­

mum seareh is averag~d aroundZ4=60. In sueh an aVerage operation 

Z4 in eq. (4)is substituted by Z varying, say, from 40 to eo, and 

the terms EZ i' for i=2, ... ,n-1, are multiplied by a suitahle 
i' 

proportionality faetor like z2/z! . Average operations for other 

values of n leave the results shown unehanged. 

It seems then that"eq. (4) eontains some 'information ' abo~t the 

arrangement numbers of electrons in the subshells (aceòrding to l) 

o,. 
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as such numbers are I functional , in determining a strongly ordered 

dependence on n of the (above defined) idealenergy capacity of a 

shell for s=+1/2. Although I cannot justify theoretically the coin­

cidences shown here, nevertheless they do not seem accidental to me. 

» 



CAPTIONS TO TABLES 

Table I. Electron occupancy numbers of the atom subshells (accor-
- " 

ding to l) for s=+1/2. 

Table II. The n-tuples I~n) corresponding to the first three mini-

ma for eq. (4) • 

-! 
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I(n) I(n) I(n) (n) " reI. total 
1 2 . 3 14 error n-tuples 

1 3 
, 

, 0,.001 
N 
Il 2 2 0.5 3 
j:; 

3 1 1 • 

1 3 5 0.001 
M 

1 4 4 0.09 28 il 
j:; 

1 2 6 0.09 

1 4 2 9 0.005 -, 

"<;l'' 
1 3 5 7 0.006 455 il 

j:; 

1 2 8 5 0.007 

I (5) ~ I (5) ~ I (5), ~ I (5) ~ I (5) 
1"'" 2 "'" 3 ""'4"'" 5 

"...... 
1 3 5 7 9 0.003 

i.!) 

\I 1 2 7 7 8 0.009 192 
~ ......, 

1 3 5 6 '10 0.009 
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TABLE II 


