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Abstract

In our previous papers, we predicted the 119-173th ideal extended elements, and
illustrated the 126th element 126Ch314 should have the best relative stability among
them and should be worthy to be synthesized preferentially. In this paper, we define the
natural number axis (NNA) and the natural number coordinate system (NNCS), and
suppose that in the world of nuclides, NNA and NNCS would be applicable, so in the
world of nuclides the square root of 2, the square root of 3 and m would become rational
numbers of 1.41, 1.73 and 3.14. Their relationships with nuclides and with the formula
of the speed of light in atomic units are exhibited to demonstrate this effect, the relative
stability of U238 and U235 and the fission mode of U235 are explained, and finally we
design a synthetic route to the 126th element, which is “Ba"141 + Yb173 = Ch314”. In
addition, some synthetic routes to 119-128th elements are supplemented.

Keywords: natural number axis, natural number coordinate system, rational
number and irrational number, elements and nuclides, the speed of light in atomic units,

Uranium stability, fission of U235, synthetic routes, the 119-127th elements.

1. Introduction

We know modern sciences were derived from ancient Greek, which not only had
the seeds of sciences, but also made the seeds sprouted. So its original philosophy and
scientific concepts should not be negligible. A central belief of Pythagoreans was that
"everything is number (rational number)". However, they found the square root of 2

which couldn’t be expressed as a rational number, this led to the first crisis of



mathematics, and later generations of mathematicians gave the solution of irrational

number and real number. Here we give a real practical way to solve this problem.

2. Principles

Principle 1: Definition of the Natural Number Axis (NNA)

A natural number axis (NNA) is defined to be an axis with natural numbers
sequentially located on it, but a specific natural number on it stands for a specific length

of a line as follows (Fig. 1).
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Fig. 1 A natural number axis (NNA) and a 10-parts divided natural number axis (NNA-10)

On a NNA, a specific number such as 2 stands for a length from 1 to 2 or 0 to 2.
Most importantly, NNA is continuous with no need to add any irrational numbers on it.
And the length between two adjacent natural numbers on a NNA is called a unit of the
NNA. For example, a unit of the above NNA has a length of 1.

Every unit of a NNA can be divided to a number of sub-units, for example, 10 or
100 equal parts. And hence the corresponding divided NNA can be called NNA-10 or
NNA-100. A unit of a NNA-10 has a length of 1.0 and a sub-unit of 0.1. A sub-unit of
a NNA is defined as a dot of the NNA. A dot of a NNA has a length and even a width,
and it can’t be divided further. So if a place is located within a dot of a divided NNA,
its value on this NNA must be the value of this dot no matter where it is exactly located
in the dot. If a NNA-10 is amplified 10 times, its sub-unit will become a unit of a new
NNA. So a dot with a length and a NNA with continuity are equivalent to each other.

Principle 2: A Square in a Natural Number Coordinate System with a Diagonal
length of Rational Number

Use divided natural number axis x and y to compose a rectangular plane coordinate

system which is called a natural number coordinate system (NNCS), and a square is
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located in this coordinate system. The line length of this square (1) is 1, and the line
width of this square (dl) is the sub-unit such as 0.1 or 0.01. Then the diagonal length of
the square would be 1.4 or 1.41 in the form of rational number especially in these natural
number coordinate systems as follows (Fig. 2 and Fig. 3).
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Fig. 2 A square in a natural number coordinate system (NNCS-10) with diagonal length of 1.4
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Fig. 3 A square in a natural number coordinate system (NNCS-100) with diagonal length of 1.41
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So in a natural number coordinate system (NNCS), the diagonal length of a square
should be a series of rational numbers according to the ratio of width to length of the
square line (dI/1) as shown in Table 1.

Table 1 The diagonal length of a square in a natural number coordinate system (NNCS)

NNCS di/l Diagonal Length Number Rationality Irrationality

NNCS-10 0.1 1.4
NNCS-100 0.01 1.41 rational . . .
decreasing  increasing
NNCS-1000 0.001 1.414
NNCS-o0 1/c0 1.414...... irrational

We can define the following series numbers as J2 sequence:
V2 (1.4, 1.41,1.414, -, 1.414 )

dl/l increasing ~/2 {14, 1.41,1.414, -, 1.414---} dI/l decreasing

micro world +/2 {14, 1.41,1.414, -, 1.414---} macro world

rationality increasing J2 {1.4, 1.41,1.414, -, 1.414---} irrationality increasing

3. The Square Root of 2 and its Relationships with Nuclides

We found that a 100-parts divided natural number coordinate system (NNCS-100)
should be the applicable coordinate system in the world of nuclides because in the micro
world the dl/l value of a line should not be too small or too large. It seems that the
centesimal system is also applicable in the world of nuclides. And these are rules of
nature or stipulated by God. So in the world of nuclides, the square root of 2 must be a
rational number such as 141/100 or its good approximate rational ratios such as 140/99
or 82/58. The relationships between the square root of 2 and nuclides are shown as

follows.
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4. The Square Root of 3 and its Relationships with Nuclides

According to the above same reasons, in the world of nuclides, the square root of 3
must be a rational number such as 173/100 or its good approximate rational ratios such
as 13/15 or 84/97. The relationships between the square root of 3 and nuclides are

shown as follows.

3 2 2 2100 15 97 112
f; All4 1351P16 2566 FeSO 1?27M055 69’37]?Ga38,40 géKr48 ?SZYSO lffRUSG lnghSS lj;SZCd64
505Ny 5o Ndgs eDYer ‘ssEfioo 70Ybios 75 Reuiours ‘aHia a4 POLs
9B 10sLhso 112CNs “12sCligy 130Ching “157 FYae 17aChes
2021/12/18
5. 2m and its Relationships with Nuclides
According to the above same reason, in the world of nuclides, 2n must be a rational

number such as 4x157/100 or its good approximate rational ratios such as 44/7 or

10x71/113. The relationships between 2w and nuclides are shown as follows.

2ﬂ=6_28=ﬂ, zﬁzgzﬂ’ 27[:2-355=10.71
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6. The Formula of the Speed of Light in Atomic Units and its Relationships with
the square roots of 2 and 3
In our previous papers [1, 2, 4, 7], we gave the formula of the speed of light in

atomic unites as follows, and we found that there were 141=3x47 and 173 factors in the

formula which should correspond to the square roots of 2 and 3.

¢ =S hioxaes-tit L ) =137.035999074626
3 1247 14.112-(2.173+))

c: the speed of light in vacuum
v, : the line speed of the ground state electron of H atom in Bohr model

e
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7. Explanations to the Relative Stability of Uranium (U238 and U235) and the
Fission mode of U235
We know that the 92th element Uranium has two main relatively stable isotopes,
i.e., U238 with radioactive half-life of 4.468(3)x10° y and U235 with radioactive half-
life of 7.04(1)x10® y. Their half-lives are close to the age of the earth, so there are U238
and U235 naturally existing in the earth with natural abundance of 99.28% and 0.71%
respectively. U235 is important for both nuclear reactors and nuclear weapons because
it is the only isotope existing in nature to any appreciable extent that is fissile, i.e., can
be broken apart by thermal neutrons. U238 is also important because it can absorb
neutrons to produce a radioactive isotope that subsequently decays to Pu239, which is
also fissile and hence important to nuclear reactors [13]. We here try to explain the

relative stability of U238 and U235 and the fission mode of U235 (Fig. 4).
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Fission of U235 and its Explanations

Fig. 4 Fission of U235 and its Explanations



Some stable numbers in the world of nuclides:

56=2-28=4-14=8-7: the most stable number in nuclides;

136 137 138: the numbers related to the fine-structure constant «,

S0 136 137 138 are called the fine-structure constant numbers,
136=8-17, 138=6-23, 17 23 are called the inner prime fators of 136 138;
92=4.23, s0 92 is related to the fine-structure constant number 138;
238=14-17, so 238 is related to the most stable number 56 and

the fine-structure constant number 136;

85=5-17, s0 85 is related to the fine-structure constant number 136;

141: the number related to +/2 or sin£=£= 141 _3-47 :
4 2 2100 2-100
47 is called the inner prime factor of J2;

235=4-47, so 235 is related to ﬁ, but should be less stable than 141;
36: a number related to the fine-structure constant « because:

o, = 36 ! =1/137.035999037435;

2 2 2 2
72 & & & e gy, 1
GGy dy By P
1" 2" '3 112
48=2-24=2-8-3, so 48 is also a stable number;

144 =4.36 =3-48, so 144 is also a stable number;
146: J2Chy,, 146=2.73, 224=2.112=4-56, so 146 is also a stable number.
40 =8-5 and 82 are also stable numbers.

Explanations to the relative stablity of U238 and U235:

U, with three stable numbers: 92=4.23, 238=14-17 and 146=2-73;
U, with two stable numbers: 92=4.23, 235=5-47

the stability of these numbers should decrease in the above sequences

Explanations to the fission of U235:

WUus +N > GUn > 5K + g Bag +3n

in the first step, 144 is more stable than 143, and 236=4-59 with relative stability,
so there is energy releasing and make the nucleus of U, in metastable state;

in the second step, the first step released energy brokes the nucleus of °2U.,,
to two pieces along with 3 neutrons;

S Kry, has stable numbers 56, 36 and 92;

s Bag; has stable numbers 56, 141 and 85=5-17;

so they are relatively stable products.

This should be the total and exact image of the fission U235.
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Naturally existing radioactive elements Uranium (U235 and U238) and Thorium
(Th232) in the earth decay to Lead (Pb) finally and release energy, and this is very
important for the core of the earth to maintain high temperature, convection and

production of the magnetic field of the earth, and hence to protect the life on the earth.

8. A Synthetic Route to the 126th Element “Ba"141 + Yb173 = Ch314”

In our previous papers [1-12], we predicted the ideal extended elements from 119th
to 173th, and illustrated the 126th element would have the best stability among these
elements and should be worthy to be synthesized preferentially. So based on our
analysis for the stability of some key numbers such as 141, 173 and 314, we design the

following synthetic routes to the 126th element 126Ch314.

235 1* 92 * 141 *
92U143 +n — 36 Kr56 + 56 Ba85 + 3n

“WBag + 'NYb,, — 2.Chf,  (Note: 141=3-47, 188=4-47)

Total reaction:

WUue + ToVBios + 1 > o Krg + 5 Chg, +3n

2022.1.24

Or other routes:

WUus + 258, — 1Chigg

2022.6.4

wUis + 5K, = [55Chig] = 56Chygs + JHe, ([155Chig,]: transcient state)
WUis + wSes = 1Chigg

‘WUie + 2Kl > [26Chig] — 5aChigs + ;He,

"ol + 3Krg — 5iChig,

"ol + ST = [1:eChig] — J5Chig, + JHe,

2022.8.23

However, U™ and Th™ are easy to break, so the first route should be the best.

A Series of synthetic routes to J<Ch/s,:

Bay, + LYb, > SChi,

1347153: Ba78782 180*1;gyb1*107106 - 1321:31(: iZB

UBay, + Tofbis o HChl,

140_1546288‘;4—86 + b104—102 - fZlgC i§8
Intotal: . Ba+ ,.Yb = 24Ch,

+

174-172
70Y

2iChis, should be produced in the supernova explosions but soon decays out.
2022/8/5-7
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and 1.41+1.73=3.14, 7~3.14, 50: \2+\3~ 7

However, in the world of nuclides, especially when a centesimal natural
number coordinate system (NNCS-100) is applicable,

the above ~ should become =, So in the world of nuclides:

or sin%+sin % :% (its geometric meaning is shown in Fig. 5)
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Fig. 5 In the world of nuclides the square root of 2 plus the square root of 3 is equal to &

9. Discussion and Conclusion

It seems in sub-atomic world such as the world of nuclides, God (or the natural rules)
prefers the natural number axis (NNA), the natural number coordinate system (NNCS)
and the centesimal system, and hence some typical irrational numbers such as the
square roots of 2, the square root of 3 and m become rational numbers 1.41, 1.73 and

3.14 respectively in the world of nuclides. One typical proof of these preferences is that
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the most relatively stable isotope of the 100th element Fm has 157 (157=314/2)
neutrons in its nucleus. And we apply these principles to design a synthetic route to the
126th element: Ba"141 + Yb173 = Ch314, which corresponds to the formula of the
square root of 2 plus the square root of 3 being equal to « in the world of nuclides.

How about the situations in our ordinary world? The floors of a room or a road or a
plaza paved with tiles are examples of NNA and NNCS. A road in the eyes of taxi
drivers is a NNA because he can only take fees according to the natural numbers of
kilometers or miles, he can’t take fees according to the irrational numbers such as the
square root of 2 or m. If we analyze more intensively, we can put a 1 km milestone on a
road and assume the milestone itself has a length of 1 meter, then if we put 1000 such
milestones within the distance of 0-1 km, this distance will become a continuous natural
number axis with 1 m unit. In addition, we should remember that a milestone stands for
a distance and there should be no milestone with no length itself or every dot must have
a size and even a shape.

So, we can conclude this paper with the following statement which is reported to be
said by German mathematician and logician Leopold Kronecker (1823-1891): God

created the natural numbers, all the rest are work of man.

10. Supplements
Supplement 1: Research Methods Concerning 126Ch314
(1) Synthesis of 126Ch314
B8 + o¥bg = Ch
or
Ui + 7oVl + 1 > K + 5iChig +3n
or other sythetic routes
(2) Investigations of the Abundances of Pr and Yb in the Universe
A recent paper [14, 15] reported the element YD in stars is mainly originated from
the supernova explosions. If future investigations also reveal the element Pr mainly has

the same origination and the abundances of Pr and Yb in the universe are correlated.

Then it hints they should have a mother element such as 126Ch314 as follows.

10



12sCligs = 56Bags + oYy

141Ba‘85 141La84 + IB - 15481(:e83 + ﬂ - lg; Pr82 + IB_

Intotal: 2iCh%, — '&Pr, + “Yb, + 38

And

MUl — > By + K +3n > '9Pr, + £Zr, +3n + 75
2sCligs = Ui + 3158 — "GPy + 70, + £Br, + 30 + 85
2 Chigs + 2HE, = QU + Ky

n 141 92 83 -
—> G Pr, + o2, + K, +3n + 78

Table 2 Abundances of Pr and Yb in the sun and in the solar system [16, 17].

Abundances
Elements
In the sun In the solar system
59Pr141  1.4x107 1.7x107
70Yb173 5.5x10°8 4.0x108

Note: Atom mole fraction relative to Si =

It should be reasonable that the abundance of 59Pr141 is a little more than that of
70Yb173 in the sun and in the solar system (Table 2), one reason should be that there
are more routes to produce 59Pr141 than 70Yb173 as shown above, and another reason
should be that 70Yb173 is heavier than 59Pr141.

(3) Investigations of the Amounts of Yb and Pr in the Minerals

If Pr and Yb have a mother element 126Ch314, their amounts in their relevant
minerals should be correlated or even there is still 126Ch314 remained in the minerals.
Supplement 2: Synthetic Routes to the 119-128th Elements

Referring to the above synthetic routes to the 126th element, we give some similar
synthetic routes to the 119-128th elements as follows.

Synthetic Routes to the119-128th Elements:

141 157 298 ie
Ba85 + 64Gd93 - 119C 79

wBay, + 645, - BCH,
Ba, + 2T, > WO, > HCH, + 4

Ba, + Dy, > O, > ICNS, + {He,
Ba, + FHo, - O > FCHE + e,
B, + En, > MO, > BCHS, + {He,
141Ba85 + lgngZLOO - fZlgc i85 - 13214?C 86 +ﬁ+

Ba, + STy, > O, > 2N, + {He,

11



141

* 171 312~ e 312~ e +
56835 + 7oYby —> 15Chige = 1,5Chyg, + 8
141 o * 173 314 pie 310~ ie 4
56B3s T oD = 15Chyy, = 5,Chg + ;He,
181 o * 175 316~ e 312~ e 4
56 B35 + 7LUg, —> 1,Chygy — 55Ch, + ,;He,
141 o * 177 318~ pie 314~ pie 4
56835 T pHf — 5Chgy — 5:Chgs + ;He,
11 * 179 320~ e
55Bags + 7, Hf, — 55Ch,
141 * 181 322 ~ e 322 e +
56Bds T aldigg > [120Chigg] = 155Chg, + B
2022/26-28

Among the above elements, the 126th, 120th, 128th, 124th, 125th and 119th
elements should be synthesized preferentially because they should have relative
stability, and their stability order should be 126th > 120th > 128th > 124th > 125th >
119th. So we also give some synthetic routes to these elements based on relatively stable
radioactive elements Uranium and Thorium as follows.

Other Synthetic Routes to the 119th Elements:

wUus + 2C0; — 1sChigg

2:28U1*46 + SSSisz - [f§’§C igs] - ffgc igg + 3"

‘WYis + 55k — [0Chi] > — 1Chig + ;He, +
"0l + 02N = [120Chiz] — 55Chi + 7

"ol + 66y — [1Chig] — 1Chygy + He, + 7
Other Synthetic Routes to the 120th Elements:

Uus + 25k = 120Chigg

Vs + 22N = 2Chg, = 5Chig + ;He,

‘WUis + 25CUs — [1Chizg] — 5pChig, + 4

"0l + 02N, — 1Chig,

"ol + 3G = 5Chig, — 5Chigy + ;He,
Other Synthetic Routes to the 124th Elements:

Vs + %G8, — Chy,

2§§U:46 + ;j‘s% - [132162Chllgﬁ] - fgfc i§4 + ;Hez
‘WYie + 2Ge; — 1Chi,

WVus + 256 > [Chig] — 5:Chyg, + ;He,
"0l + 2Se, — 15Ch,

0l + 3Kr, = [55Chig] —> 5/Chig, + ;He,
Vs + 2680 = 1Chigg

23217 I* 78 310 ie
90Th142 + 348642 - 124C 86

12



Other Synthetic Routes to the 125th Elements:
Wi + wAS, = 5sChg — 5.Chg + '
‘WUis + 1Bl = 5 Chg — 55Chg + ;He,
‘WUis + mBls = 1 Chgs — 5sChig + ;He,
Other Synthetic Routes to the 128th Elements:
WU + K = 5Chg,

WU + w9l — [i5Chig,] — 53Chig, + JHe,
0T, + 35t = 53Chg,

o + wZr, — [Chg,] — ZChy, + ;He,
‘WU + 5Kl — 5Chyg,

‘Ui + 55 = [55Chige] — 2Chyg, + ;He,
o + w02y — [3Chig] — 5:Chg, + ;He,
2022/10/27-28
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