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In the world of atoms there are four fundamental asymmetries. They 
appear 

• In the structure of atomic nuclei of protons and neutrons, 
• In the distribution of fission fragments by mass number resulting from 

the bombardment of most heavy nuclei by thermal neutrons, 
• In the distribution of numbers of isotopes of even stable elements, 
• Li the distribution of emitted particles in two opposite directions at 

MweakM nuclear interactions. 
It turns out that the numerical values of all these asymmetries are equal 

approximately the f!golden ratio" (TTg. r. n) and the numbers forming these nu-
merical values are sometimes Fibonacci or "near" -Fibonacci numbers as 
follows: 

1. The number of protons Z in the lightest stable nucleus as a rule is 
equal the number of neutrons N. When the atomic number Z in-
creases, the proton-neutron ratio in the nucleus Z/N decreases to 
about 0.6. 

A practical stable nucleus, found in nature may possess a maximum of 
92 protons and 146 neutrons (nucleus 92U238). The ratio of both these numbers 
Z/N is equal to 0.630 and differs from the ,?g. r. fT-value (if we limit the n g . r e -
value to three decimals behind the point) by 0.012 only. 

2. It is known that symmetrical fission of most heavy nuclei by slow neu-
trons is very rare . For example, in the case of 92U235 + QYL1 the 
atomic mass of fission-fragments A = 118 happens in only about 
0.01 of all cases. The most common event in this case is a splitting 
into two fragments with mass numbers in the range 89— 99 and 144— 
134 respectively. The mass numbers 89 and 144 appearing in 
the nuclear reaction 

235 1 89 144 t 

92U143 + 0 n l - * 3 6 ^ 5 3 + 5 6 B a 8 8 + 3(onl ) 

belong to two neighboring terms in the Fibonacci sequence. The ratio 
of 89/144 = 0.618056- • • yields one of the best approximations to the 
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ffg. r. "-value found in nature. The same ratio of 89/144 in the world 
of plants yields, for example, the distribution of sees-spirals on the 
disk of the sunflower. 

It is interesting that the number of protons and neutrons of fission-
fragments in above nuclear reaction is also one of the Fibonacci or "near"-
Fibonacci numbers as the following table shows. 

Table 1 

Nucleon-numbers 

number of protons 
number of neutrons 
mass-number 

Compound 
Nucleus 

92 

144 

236 

Fission 
Fragments 

36 

53 

89 

56 

88 

144 

Terms of 
Fibonacci Sequence J 

89 

144 

233 

34 

55 

89 

. 55 
89 

144 

Remarks: 

• We have to consider the amount of 3 (on the average) emitting neutrons 
• A variety of other pairs of nuclei, as Kr - Ba pair, may be produced in 

the above nuclear reaction, but this pair is one of the most abundant. 

3. When the atomic number Z of elements in the periodic table in-
creases, the number of isotopes of even stable elements also in-
creases little by little and reaches a maximum (10 isotopes) at Z = 
50. Behind Z = 50 the number of isotopes of even elements grad-
ually decreases with the advancing atomic number. With that the 
whole row of stable elements in the periodic table is divided in the 
ratio 32 : 50 = 0.640. The last value differs from the "g. r. "-value 
by 0.022 and 

4. The recent (1957) discovery of parity non-conservation at "weak" 
interactions showed that: 
a. The ^-decay of polarized neutrons is a process with an asym-

metrical feature. The result of an experiment decisive for vio-
lation of the parity principle at the "weak" interactions was as 
follows: [1] 

m Intensity of /3-emission parallel to neutron spin -
' Intensity of ^-emission antiparallel to neutron spin" 

This ratio lies in the range of the "ga r. "-value. 
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b . Var ious types of the hyperon-decay a r e also p r o c e s s e s with an 

a s y m m e t r i c a l feature . A s e r i e s of exper iments was pe r fo rmed 

at some l abora to r i e s in o rde r to invest igate the dis tr ibut ion of 

emi t ted p a r t i c l e s . Thereby i t was found that upward emiss ion 

p reva i l ed over downward emiss ion . 

In the following table , some data of these exper iments (colums 2, 3) and out of 

that computed values (columns 4, 5) a r e given: 

Table 2 

Exper iment 
No. 

1 f 2 ] 
2 [ 3 ] 

3 [ 4 ] 

The Emit ted P a r t i c l e s 

Number in the direct ion 
down 

138 

81 

105 

up 

215 

129 

158 

Ratio of 
d /up 

(roughly) 

0.642 

0.628 

0.665 

Divergence of 
the Ratio of 
d/up F r o m 
n g . r . f T-value 
by (roughly) j 

0.024 

0.010 

0.047 

Final ly i t would appear that a Nobel Pr ize -winning English chemis t and phys ic i s t 

F . W. Aston [5] probably was the f i r s t who showed the appearance of the 

Fibonacci number s in the world of a toms . He observed that al l the a toms with 

atomic number Z in the range 1 to 30 have the gaps r ep resen t ing the m a s s 

number s of a toms which e i ther ent i re ly a r e non-exis tent in na ture o r too r a r e 

to be found. If one takes the r e c u r r i n g s e r i e s 2, 3 , 5, 8, 13, 2 1 , 34, 55, — 

then the f i r s t 7 of these t e r m s co r respond to the miss ing m a s s n u m b e r s , but 

the re la t ion b r e a k s down at Mn55 and again at Y89. 
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