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Abstract

This paper supposes that Feigenbaum constants should be rational numbers in the
world of nuclides, gives their formulas in fractional number format and exhibits the
physical meanings of the factors in the formulas, especially their relationships with
nuclides, the fine-structure constant and 2zt. This paper also supposes that there would
be the third Feigenbaum constant and gives its two possible approximate values.
Formulas of the fine-structure constant a;, Feigenbaum constant & and 2z are also
given, briefly to be 028%(2n)~=1, and their relationships with nuclides are illustrated.
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1. Introduction

Feigenbaum constants are characterizing constants in chaotic systems, it is
assumed by scientific community that they would characterize chaos just as 2z stands
for periodicity. The nuclei of nuclides except proton should be multiple-body systems
and hence chaos should be the common state in the world of nuclei. So Feigenbaum
constants should express some functions in nuclides.

There are two Feigenbaum constants, i. e., 6=4,6692... and a=2.5029..., and
mathematically they should be irrational numbers with infinite digits.

In our previous papers™?**

, we had already given formulas of the fine-structure
constant and given two values of it, i. e, 0;=1/137.035999037435 and
a=1/137.035999111818 which are rational numbers with 15 digits. The values and
formulas of the fine-structure constant show strong relationships with nuclides, and

hereby some relevant examples of these relationships are listed as follows. And it
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shows that the values of the fine-structure constant express as integer numbers of 136,
137 and 138 in the world of nuclides.
82,83,84,86 85,87 86,87,88 8 136,137,138 208 209 *
36 Kr46,47,48,50 37 I:2b48,50 38 Sr48,49,50 39'50 56 Ba80,81,82 82 I:)blZ6 83 BI126
209 * 210 * 222 * 223 * 226 * 227 * 285 * 344,2173,348 ie
84 I:)0125 85 At125 86 Rnl36 87 Fr136 88 Ra138 89 AC138 1lZCnl73 136,137,138 I:y208,209,210

1234

In our previous paper , we also exhibited the relationships of 2z with nuclides,

for example, 2n~6.28=(4 X 157)/100 relates to nuclides as follows.
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In this paper, we suppose Feigenbaum constants should also be rational numbers

in the world of nuclides, give their formulas and exhibit their relationships with

nuclides and hence with the fine-structure constant and 2x.

2. Formulas of Feigenbaum Constants in Fractional Numbers
It is supposed that Feigenbaum constants should be rational numbers with 15

digits and have the following fractional formulas and relationships with nuclides.

Note: 136=8-17, 138=6-23
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3. Formulas of Feigenbaum Constants in Continued Fractional Numbers
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4. The Third Feigenbaum Constant
There would be the third Feigenbaum constant y, and we could only give some

guesses at present stage as follows.
Note: 136=8-17, 138=6-23
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Formula of a in fractional number format contains the factors of 2, 3, 17, 23 and
11, Formula of 6 in fractional number format contains the factors of 2, 3, 23 and 11,
so it is supposed that there would be the third Feigenbaum constant y which should

relate to factors of 2, 3, 17 and 11.

5. Bifurcation Diagram and Feigenbaum Constants
There are three features in a typical bifurcation diagram, which are “point”, “tine”
and “gap”. These three features should correspond to three Feigenbaum constants 6, a

and y (Fig. 1), so there should be three Feigenbaum constants.
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6. Integrated Formulas of a3, 6 and 2z
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The Fine-structure Constant: ¢, =1/137.035999037435
o, =1/137.035999111818
The Speed of Light in Vacuum in Atomic Units:
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