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1. Abstract

The Femtoscope explains the holographic
principle and the alpha decay through the Navier
Stokes equations. The surface of the atomic nucleus
stores all the codifiable information of the
incompressible nuclear fluid; it is constituted
exclusively by Z protons in equilibrium with the N
neutrons of the inner sphere. This equilibrium creates
the nuclear viscosity and is represented by the
conservation of angular momentum at the boundary
of the proton layer and the neutron sphere. We
demonstrate two outstanding facts. That the nuclear
cavitation produced by the atypical variation of the
nuclear pressure is responsible for the formation of
alpha particles for the 670 isotopes with this decay
and that the atomic nuclei of Cr, Tu and Xe detect
dark matter. In addition, the minimum entropy
manages the dynamics of the formation and emission
of helium nuclei that maintain nuclear stability,
rebalancing the variation of nuclear pressure. Finally,
the dominant force in the alpha decay is neither the
nuclear nor the electric decay but the force of Navier
Stokes, which explains why the alpha decays, might
not be produced by tunneling. The holographic
principle is fundamental in the superstrings and
quantum gravity theories (Gerard t Hooft and
Leonard Susskind). It postulates that all the
information contained in a certain volume of a finite
space can be known from the codifiable information
that remains in the border of said region. The
Bekenstein border or upper limit to theSentropy, is

the maximum amount of information necessary to
perfectly describe a physical system up to the
quantum level[1-3]. The Navier Stokes equations are
a problem of the millennium that has not been
resolved yet in a generalized manner. We present a
particular solution that logically meets all the
requirements established by the Clay Foundation.
This solution coherently explains the incompressible
nuclear fluid and allows calculations of the nuclear
viscosity and nuclear pressure that are key elements
of nuclear cavitations. Theory of Quantum Games.
Widely used and accepted in its mathematical
formalization and in its applications in Information
Theory [4,5].The alpha particle is one of the most
stable. Therefore it is believed that it can exist as
such in the heavy core structure. The kinetic energy
typical of the alpha particles resulting from the decay
is in the order of 5 MeV. Its speed is 15,000 km/s.
Applying the holographic principle we can explain
formation and decay of these helium nucleus [6].

The study of the atomic nucleus has been
successful through two well structured visions (layer
model and drop model), which however leave some
unexplained topics, such as. Alpha emissions, nuclear
viscosity, angular moments and the circular
trajectories of the nucleons. Could it seem that there
is maximum entropy in its structure and geometry?
[3,6,7]. The layer model tries to capture part of the
internal structure reflected in its angular and spin
moment; it tries to explain why the nucleus with a
"magic number" of nucleons turn out to be more
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stable. The explanation of the model is that the
nucleons are grouped into "layers”. In an abstract
way, each layer is formed by a set of quantum states
with similar energies. The drop model in an analogy
with a mass of fluid, tries to describe both the bond
energies between neutrons and protons and some
aspects of the excited states of an atomic nucleus,
which are reflected in the nuclear spectrums. We will
present nine theoretical and/or experimental
evidences that show that the holographic principle is
fulfilled in the atomic nucleus and that the alpha
decay is a phenomenon of nuclear cavitations [6, 8].

The atomic nucleus is formed by two layers, an
internal one populated by N neutrons and an external
one constituted by Z protons that rotate collectively
around the neutrons, defining a nuclear viscosity.

e The incompressible Fluid model integrates the
two previous models, because, on the one hand,
it predicts the existence of two totally defined
spherical trajectories. That of neutrons formed
by a sphere with a radiuso < r <1.2~n**and the
proton layer with a radius
1.2(N)" <R <1.2(Nn +z)**.The nuclear stability

evaluated for all the atoms and isotopes, allows
us to find the radius of the proton

r,<1.2(N+2)" -1.2(N)"-

e The only way to place Z protons at maximum
distance between them, but at a minimum
distance (contact) with the neutrons, is to
collectively rotate around the neutron sphere.
This architecture of the nucleus, respects the
Pauli Exclusion Principle. In this way, the
distance between proton-proton is maximum
the distance between proton-neutron is
minimal, and the distance between neutron-
neutron is minimal.

e The spins of the protons and neutrons are paired
separately, exclusively protons with protons
and neutrons with neutrons. Indicating that
there are two totally defined zones of protons
and neutrons.

e The Classic Physics is still valid. Since, the

angular moments of protonsL, and neutrons
L,are the same in the basic state:
L=1,w, =1,w,.

e There is a nuclear viscosity between the neutron
sphere and the proton layer, which rotate one
respect to each other.

e A system with an ordered and optimal structure
must have minimum entropy.

e The formation of alpha particles is the result of
nuclear cavitation.

e The emission of alpha particles is a result of a
cooperative equilibrium between protons and
neutrons.

e All the atomic nucleus of the isotopes comply
with the Nash equilibrium in mixed strategy,
which is of minimum entropy.

The holographic principle allows obtaining the
entropy of a black holes, and quantum systems. For
the atomic nucleus it is demonstrated that the entropy
value is minimum, which fits the game theory. Until
now, dark matter is totally invisible and hidden for
us, it does not look like anything seen and studied on
planet earth. The standard model of cosmology
indicates that the total mass energy of the universe
contains 4.9% ordinary matter, 26.8% dark matter
and 68.3% dark energy [9-11]. The most widely
accepted hypothesis on the form for dark matter is
that it is composed of weakly interacting massive
particles, WIMPs that interact only through gravity
and the weak force. Because WIMPs are so "weakly
interacting” that is, they cannot interact with normal
matter via the electromagnetic, strong or weak forces
[9], says main researchers of dark matter such us.
NASA's Chandra, the SNOLAB underground
laboratory at Sudbury, the Gran Sasso National
Laboratory, the Canfranc Underground Laboratory,
the Boul by Underground Laboratory, the deep
underground science and engineering laboratory, the
China Jinping Underground Laboratory and Alpha
Magnetic Spectrometer (AMS) [10]. In the AMS,
direct evidence of the collision of two dark matter
particles is sought. Saul Perlmutter, Nobel Prize in
Physics 2011, showed that the expansion of the
universe is accelerating, and matter and dark energy
play an important role.

The direct detection of Dark Matter can take
place through their interaction with nuclei inside a
detector. The nuclear recoiling energy need to be
measured or secondary effects such us. lonization on
solids, lonization in scintillators (measured by the
emitted photons) or Temperature increase (measured
by the released phonons).Direct methods seek the
unmistakable revelation of dark matter and the
measurement of some physical parameter such as the
cross section or energy; these are performed in
particle accelerators and in underground tunnels.
With these methods we also try to create dark matter
and study its properties [11-13]. Indirect methods
seek the measurement of physical parameters in
secondary phenomena produced by the action and
presence of dark matter. In addition, direct or indirect
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effects are sought in the environment surrounding
dark matter [11,13]. One of the results that agree
between research with X-ray Femtoscope and X-ray
telescope has to do with low-energy X-rays, which
have aroused interest in several laboratories including
the NASA's Chandra X-ray Observatory, the
Japanese-led X-ray telescope known as Hitomi and
the European Space Agency s (ESA) XMM-Newton,
textually it is said "Mysterious X-Ray Emission May
Reveal Nature of Dark Matter, researchers have
found it nearly impossible to explain why that
particular wavelength (3.5KeV) is being emitted and
absorbed, and because previously-seen astronomical
objects don t seem to reveal clues about the
wavelength emission, they suggested dark matter
could be the cause"[10]. It has been accepted to
consider the atomic nucleus as an incompressible
fluid and nevertheless there is no attempt to prove it
neither experimentally nor theoretically. During the
last century some theoretical models were proposed
in terms of the nuclear viscosity by using Navier
Stokes equations but they did not answer the question
of nuclear incompressibility [14,15]. The nuclear
stability and surface structure have been
experimentally studied using scattering theory but
many questions still need to be answered such as.
What happened to the nuclear surface during nuclear
disintegration and what is its influence inside the
nuclear volume? The nuclear surface and volume can
be correlated if we consider the nucleus as
incompressible fluid. On this way, anything that
happens at the surface can be discovered inside the
nucleus and vice-versa. It is similar to action and
reaction law, [16-18]. Femtoscope  measurements
are related to atomic K-edge resonances which in
turn are related to nucleon cross sections at nuclear
surface. This last, allow us the calculation of several
parameters such as nuclear viscosity or nuclear force
inside the nucleus. In summary, the Navier Stokes
equations are the bridge between physical processes
at the nucleus surface and inside of it (Figures 1, 2
and Tablel).

Figure 1: Cross section excess measure presence of
dark matter for 24Cr and 69Tm. B.-Evolution of
nuclear stability P, depending on the ratio of the cross
sections. We obtained the probability P (X, vy, z, t)
which is the fundamental solution of the Navier
Stokes equations, measures the Nuclear stability and
represents both the behavior of the atomic nucleus in
equilibrium and out of equilibrium such us gamma or
beta decay C.- Calculation of the Rydberg constant
using Navier Stokes model. D-Mass excess. For Cr,
we can see the resonance in mass.

A 262

Figure 2: From the information of 81 galaxy clusters,
it is observed that the logarithmic derivative of the
luminosity causes the dark matter to behave as a
catalyst or as an inhibitor of the nuclear reaction,
(RED).
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Me m m2 m2 % GEA 1- % Ln(M/( Ln(oy/
\Y/ NT4 (c1/62)2.5 G- G,)
031 G1))
11 1 2 106 1165 90 91 883 0.101 0.997 0.0 3489 (2.290
2 3 E-O03 3E-09 6E- B8E- % 009 7 1)
25 26
12 1 2 129 9577 93 76 112 0.082 0.998 0.0 3464 (2.503
2 4 E-03 B8E-10 7E- 6E- 2% 007 7 2)
25 26
13 1 2 155 7999 70 6.1 105 0.087 0.998 0.0 3475 (2.445
4 7 E- 5E-10 3E- O0E- 3% 009 8 0)
03 25 26
14 1 2 183 6780 55 52 956 0.095 0.997 0.0 3484 (2357
4 8 E-03 7E-10 OE- 1E- % 007 8 5)
25 26
15 1 3 213 5819 42 42 916 0.098 0.997 0.0 3494 (2318
6 1 E-03 B8E-10 B8E- 2E- % 009 9 1)
25 26
16 1 3 246 5048 35 36 877 0102 0.997 0.0 3499 (2.278
6 2 E-03 4E-10 5E- 4E- % 007 8 8)
25 26
17 1 3 280 4420 28 29 837 0.107 0.996 00 3510 (2.237
8 5 E-03 3E-10 OE- 9E- % 008 9 5)
25 26
18 1 3 318 3901 21 24 810 0.110 0.996 0.0 3523 (2.208
8 6 E-03 8E-10 9E- OE- % 007 4 7
25 26
19 2 3 358 3460 20 22 79 0.112 0.996 0.0 3520 (2.192
0 9 E-03 1E-10 OE- 4E- % 008 3 3)
25 26
20 2 4 4.02 308 17 19 763 0.116 0.995 0.0 3524 (2.155
0 0 E-03 OE-10 2E- 9E- % 007 9 8)
25 26
21 2 4 447 2776 13 16 747 0.118 0.995 0.0 3536 (2.136
4 5 E-03 3E-10 8E- 3E- % 010 3 9)
25 26
22 2 4 494 2509 11 14 726 0.121 0.995 00 3544 (2112
6 8 E-03 5E-10 6E- OE- % 011 1 0)
25 26
23 2 5 544 2279 98 12 712 0.123 0.995 0.0 3550 (2.094
8 1 E-03 3E-10 8E- 2E- % 012 6 4)
26 26
24 2 5 596 2081 87 11 695 0.126 0.994 0.0 3554 (2.072
8 2 E- 1E-10 3E- O0E- % 011 2 9)
03 26 26
25 3 5 651 1904 76 96 691 0126 0.994 0.0 3558 (2.067
0 5 E-03 3E-10 3E- 5E- % 011 8 9)
26 27
26 3 5 7.08 1750 6.9 88 678 0.129 0.994 00 3560 (2.051
0 6 E-03 3E-10 OE- 7E- % 010 8 2)
26 27
27 3 5 768 1614 59 78 663 0.131 0.994 0.0 3567 (2.032
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2 9 E- 2E-10 7E- 3E- % 011 3 2)
03 26 27
28 3 5 830 1493 55 73 656 0.132 0.99 0.0 3566 (2.023
0 8 E-O03 3E-10 6E- 5E- % 009 9 1)
26 27
29 3 6 894 1386 46 63 631 0137 0.993 0.0 3577 (1989
4 3 EO03 4E-10 7E- 9E- % 011 3 8)
26 27
30 3 6 962 1288 42 58 631 0137 0.993 0.0 3579 (1.989
4 4 E-03 5E-10 7E- 3E- % 010 1 6)
26 27
31 3 6 103 1200 37 51 623 0.138 0.993 0.0 3586 (1978
8 9 E-02 1E-10 1E- 3E- % 012 2 5)
26 27
32 4 7 111 1120 33 46 612 0.140 0.993 0.0 3590 (1.962
1 3 E02 3E10 3E- 7E- % 013 5 9)
26 27
33 4 7 118 1048 30 42 600 0.143 0.992 0.0 3594 (1945
2 5 E-02 1E-10 OE- 9E- % 013 4 5)
26 27
34 4 7 126 9825 26 38 598 0.143 0.992 0.0 36.00 (1.943
4 8 E-02 2E-11 5E- OE- % 014 3 0)
26 27
35 4 7 134 9228 24 36 581 0147 0.992 0.0 36.02 (1918
4 9 E-02 4E-11 6E- 1E- % 013 1 7)
26 27
36 4 8 143 8682 22 32 569 0149 0991 0.0 36.07 (1.901
8 4 E-02 3E-11 OE- 9E- % 014 4 1)
26 27
37 4 8 152 8178 20 30 564 0151 0.991 00 36.09 (1.893
8 5 E-02 O9E-11 3E- 5E- % 014 8 4)
26 27
38 5 8 161 7716 18 28 558 0.152 0.991 0.0 36.13 (1.884
0 8 E- 7E-11 S5E- 1E- % 014 2 1)
02 26 27
39 5 8 170 7293 17 26 549 0.154 0991 0.0 36.14 (1.870
0 9 E-02 2E-11 3E- 6E- % 013 7 2)
26 27
40 5 9 180 6.902 15 24 537 0.157 0.990 0.0 36.18 (1.851
1 1 E-02 6E-11 8E- 9E- % 013 1 9)
26 27
41 5 9 189 6543 14 23 532 0.158  0.990 0.0 3620 (1.844
3 4 E-02 4E-11 7E- 3E- % 014 1 2)
26 27
42 5 9 200 6210 13 21 529 0.159 0.990 0.0 36.24 (1.839
4 6 E-02 1E-11 4E- 2E- % 013 8 6)
26 27
43 5 9 210 590 12 20 518 0.162 0.990 0.0 36.26 (1822
5 8 E- 7E-11 5E- 2E- % 013 9 0)
02 26 27
44 5 1 221 5613 11 18 509 0.164 0.989 0.0 36.30 (1.806
7 0 E-02 4E-11 5E- 9E- % 014 5 2)
1 26 27
45 5 1 232 5346 10 17 501 0.166  0.989 00 3632 (1.793
8 0 E-02 2E-11 7E- 8E- % 013 9 6)
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3 26 27
46 6 1 243 5097 98 16 49 0.168 0.989 0.0 36.37 (1.784
0 0O E-02 8E-11 OE- 4E- % 014 2 6)
6 271 27
47 6 1 255 4864 92 15 496 0.168 0.989 0.0 36.38 (1.785
0 0 E02 2E-11 2E- 5E- % 013 6 8)
7 27 27
48 6 1 267 4645 84 14 482 0.172 0.988 0.0 3643 (1.760
3 1 E02 7E-11 2E- 5E- % 014 6 8)
1 27 27
49 6 1 279 4440 78 13 474 0174 0.987 0.0 36.46 (1L.747
4 1 E-02 5E-11 6E- 7E- % 014 2 2)
3 27 27
50 6 1 292 4248 72 12 467 0176 0.987 0.0 3650 (1.734
9 1 E-02 4E-11 4E- 8E- % 016 3 6)
9 27 27
51 7 1 305 4067 6.7 12 464 0.177  0.987 0.0 3653 (1.730
0 2 E-02 B8E-11 5E- OE- % 015 O 3)
1 27 27
52 7 1 318 3898 6.1 10 466 0.177 0.987 0.0 36.57 (1.733
6 2 E-02 3E11 6E- 9E- % 018 9 7)
8 271 27
53 7 1 332 3738 59 10 45 0.181 0.986 0.0 3658 (1711
4 2 E-02 5E-11 3E- 7E- % 016 O 8)
7 27 27
54 7 1 346 3587 55 10 449 0.182 0.986 0.0 36.61 (1.702
7 3 E- 9E-11 1E- OE- % 017 4 2)
1 02 27 27
55 7 1 360 3445 51 96 438 0.186  0.985 0.0 36.63 (1.682
8 3 E-02 4E-11 9E- 4E- % 017 8 8)
3 27 28
56 8 1 374 3310 48 90 433 0.188 0.985 0.0 36.67 (1.673
1 3 E02 B8E-11 1E- 2E- % 017 6 4)
7 27 28
57 8 1 389 3183 45 85 432 0.188 0.985 0.0 36.69 (1672
2 3 E- 7TE-11 5E- S5E- % 017 2 1)
9 02 27 28
58 8 1 405 3064 43 81 429 0.189 0.985 0.0 36.70 (1.666
2 4 E-02 7E-11 2E- 6E- % 016 7 3)
0 27 28
59 8 1 420 2951 41 79 418 0.193 0.984 0.0 36.71 (1.645
2 4 E-02 3E-11 4E- B8E- % 016 8 8)
1 27 28
60 8 1 436 2843 38 75 412 0195 0.983 0.0 36.74 (1.632
3 4 E02 9E-11 B8E- 9E- % 016 7 2)
3 27 28
61 8 1 452 2741 37 73 406 0.198 0.983 0.0 36.75 (1621
4 4 E-02 O9E-11 2E- 5E- % 016 6 8)
5 27 28
62 8 1 469 2644 34 68 401 0199 0.982 0.0 36.79 (1.612
7 4 E-02 9E-11 5E- 8E- % 016 9 0)
9 27 28
63 8 1 486 2552 32 65 398 0201 0.982 0.0 36.81 (1.604
8 5 E-02 B8E-11 8E- 9E- % 016 5 9)
1 27 28
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64 9 1 503 2464 30 6.0
3 5 E-02 7E-11 5E- 9E-

7 27 28

65 9 1 521 2381 29 59
4 5 E-02 6E-11 1E- 4E-

9 27 28

66 9 1 539 2301 27 57
7 6 E-02 9E-11 5E- I1E-

3 27 28

67 9 1 557 2226 26 54
8 6 E-02 OE-11 1E- 9E-

5 27 28

68 9 1 576 2153 24 52
9 6 E- S5E-11 9E- 8E-

7 02 27 28

69 1 1 59 2084 23 50
0 6 E-02 2E-11 7E- 8E-

0 9 27 28

400
%

390
%

381
%

375
%

371
%

367
%

0.200  0.982 00 36.85 (1.609
017 2 4)
0.204  0.981 00 36.87 (1.589
017 0 0)
0.208  0.980 00 3689 (1571
018 8 0)
0210  0.980 00 3691 (1.558
018 8 8)
0213  0.979 00 3693 (1.548
017 7 7)
0214  0.979 00 3695 (1.540
017 3 6)

Table 1: Data and Information of Geant4 and NIST. Resonance energies of each of the atoms of the periodic table.

The Yukawa model gives us information about
the nuclear potential and it has been successfully
proven in nuclear reactions, electricity production
through nuclear energy and also allowed the advance
of Nuclear Theory [18,19]. The spatial Fermi Dirac
distribution allowed us to find the nuclear radius as a

function of the Atomic Mass A, namely, R = 1.2 A*"®
, but it is unable to distinguish protons from neutrons.
The following question arises, if the proton and
neutron masses are different, what happen to their
respective radii? The structure of condensed matter or
atoms can be studied through scattering of X-rays,
neutrons, and electrons. We are interested in the low-
energy region where the nucleons hardly get exited
internally. In this energy region we can treat the
nucleons as inert, structure less elementary particles
and we can study nucleon-WIMPs interactions. We
also consider the nucleons as non relativistic so their
interactions can be described by a potential. The
approach we use is phenomenological since we
extract the nucleon interactions from atomic K-edge
data and, by applying Navier Stokes equations to
nuclear fluid, considered as incompressible, we made
predictions for the nuclear many-body system and
dark matter detector[9,10,15]. In light of modern
quantum theory, the boundary of compact support of
the mass distribution of a particle, just like the
location of an proton, neutron or electron cannot be
specified precisely. However, it is still advantageous
to conceptualize an atomic system in classical terms,
especially for specific cross section environments
wherein best-fit classical parameters are measured
(NS). The electrons in the atomic K-shell orbit much

closer to the nucleus than other shells. At low energy
(up to 0.116 MeV), it is well known that the
photoelectric effect is more important than other
effects for most elements on the periodic table. We
can see different peaks of photoelectric absorption
being the strongest ones due to electrons located in
the K-shell. Somehow, the system formed by
electron, photon and nucleus interacts strongly in the
K-shell when compared to other shells. The data base
at the National Institute of Standards and Technology
(NIST) and GEANT4 simulation contain the
tabulated photoelectric peak cross sections (K edge)
for every element on the periodic table [7,8,19].

2. Model

2.1. The Atomic Nucleus Is a Cooperative System
of Minimum Entropy

Letr = (1,S,v) represent a finite game in
strategy form, with 1 as the set of players (protons
and neutrons) of cardinalityn e N ,then every player
is notedn e 1. The finite sets_ of cardinality

m, e N is the set of pure strategies of each player

e S

nj n’

nel,s i=1,..., m ands:H s,

designates the set of profiles in pure strategies of the
game withs « s an element of that set. The function
v:S — R"associates every profile se s the
vector of utilitiesv(s) = (v,(s),..., v (s)), Where

v (s) designates the utility of the player n facing the
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profile s . If the mixed strategies are allowed then we
have.

A(Sn)_{pne R™:> p,, _1}

jes,

the unit simplex of the mixed strategies of player
nel.Wewillnotep =(p, ), eSS, .Thesetof

profiles in mixed strategies is the polyhedron A with
A - H nel A(SI)
where p = (p,,....p,),and p, = (P, P, pn-n) -

andpe A one point ofA,

The functionu : A — R associates with every

profile in mixed strategies p € A the vector of
expected utilities
u(p)=(u,(p,s;;) U, (PS,;)), where

u_ (p) is the expected utility of the playern e I .

Every(u, (L, p_,,s,;),ou (m ,p_,s.))

represents the player’s preferencesn e | . The triplet
(1,A,U) designates the extension of the game T to
the mixed strategies.If the function of payments is

defined byui(p)zzsgs p(s)u,(s),

p(s)=1],, pi(s) and ifp=(p,...p)eA
,then we get Nash s equilibrium if, and only if,
vne l,andvp, e A(S ), the next inequality is

where

respectedu (p ) > u,(p,, p ) .The sets ofZ

protons and N neutrons are the players who interact
strategically in pairs through the potential of Yukawa
and the forces of nature. The fundamental
interactions occur through the orbital, the spin and
the Navier Stokes forces.

» Theorem 1: The game entropy is minimum
only in Nash S equilibrium

(min(H,)) < (o,(4) = 0).

» Proof: In the Nash equilibrium, the utility
function obeys the following properties.

u(j,p_)=u(p)viel,¥j=1,..m
G =Y 9, Y Y (pkpeep, k) (K,
j=1 k=1 j=1

1

Outside of Nash’s equilibrium, we can measure
the standard deviation: o (2)=0. If the

probability density of a variable X is normal:
N (u,o), then its entropy is minimum for the null

standard deviationo, = 0

o
S:In(\)2;m)+—2:(l+ln 2r)+Ino

a

If the probability functions of: u,(j, p_,) is a

multinomial log it of parameter 4 , then its entropy is
minimum and its standard deviation is null for

A —> ©.

The nature of the barium matter has the following
structure of isotopes, for a total of 3179,
https://www.nndc.bnl.gov/nudat2/ and we can
represent it as:

Z /N |[odd |even

odd 749 | 782

even 816 832

T T T TN

N——

In this game the probability of having 749
isotopes, with odd-protons and odd-neutrons is

(p=0.4815,9 =0.4922) .Giving us an
equiprobable scheme, or maximum entropy.

749 3179 782 3179 816 3179 832 3179
§ = ——In(—) + —In(—) + —In(—) + —1In(—) =1.3855 -
379 7490 3179 7820 3179 816 3179 832
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For the case of isotopes with alpha decay we have a
total of 371. Given the next game in the matrix form
for the proton and neutron spins represented by

( Z /N odd even |

| .
odd 60 02 |,whlchhavean

|

|

| |
even 61 198

N )

experimental probability structure of
(p=0.3018,q = 0.3261) . While the probability
values depend on the spin matrix

Z /N odd :q | even:1-q

(

|

I odd : p -1 +%

|

L even:l-q + % 0 J
(p=1/4,q =3/4) that maintain an appropriate

correspondence, showing that the universe is built in
an optimal way, and with minimum entropy
60 371 52 371 61 371 198
S =—In(—)+ —In(—)+ —In(—)+—1In (—):1 202
371 60 371 52 371 61 371

is

\
|
\
\

» Theorem 2: The energy of an alpha particle
Q, = S:S:j, is a cooperative balance of

neutron energy S > 0and the proton
energys, >0 where:

O<a<l O0<b<l a+b<1.

> Proof: The Hessian of Q , have the form

a(a-1)s*’s’ | abs®'s®t )

p n p
abs® st b(b - 1)sas“J

n p

TN

The determinant of the Hessian determines that the
functionQ is convex for

ab(l-a- b)S

zz >0 and is concave for
b 2

ab(l-a- b)S
and neutrons act cooperatively.

< 0. In this way protons

This theorem is determined by the joint action of
protons and neutrons. Therefore, the energy of the
alpha particles is determined by the energy of the
protons and neutrons emitted.

2.2. Spherical Trajectory of Nucleon Layers
» Theorem 3: An action on the nuclear

surface produces a reaction in the nuclear
volume and vice versa.

» Proof: The volume and the nuclear surface
are connected through the Gaussian
divergence theorem and the Navier Stokes
equations. For an incompressible Fluid,

whose velocity fieldu(x,y,z) is given,

V -0 = 0 s fulfilled. Logically, the integral
of this term remains zero, that is:

J' J' J‘%-dedydz:o

Writing the
[[u-nds = [[[V-Udxdydz =0, the first term
must be equal to zero, that is:

Divergence theorem.

- - - /A
j j’ J’u-ndS:I J'"u""n"cos(a)dS:O—)a:;

The only possible trajectory is circular, because
in this case the vectorn is perpendicular to the
surface of the sphere. In this way the equation of the
outer sphere corresponding to the surface is:
¥ Within the nuclear Fluid

there are layers of nucleons that move in spherical
trajectories.

X+ y2+z2 =1.2A

» Remark 4: The information in the volume
of the inner layer that contains the neutrons

[ 10 v -Gdxdydz s equal to the
information of the outer layer that contains
theprotonsj [ [ u-Ads -

» Theorem 5: In the atomic nucleus, the
angular moments of the neutron sphere and
the proton layer are canceled
I w, - Ipwp =0.

The angular momentum in a classical way is

given byL =1 w, —1,w,_, where

N

I ==@1.2)’N""m_ is the angular momentum of

n

(&}

the neutron sphere with its respective angular
velocityw ~ while  for  protons we have

I = Emp(l.Z)Z [(N +z)"* - N 5/3] .Clearing
5

P
w, /w of the equationt w -1 w_ =0 yougeta
theoretical result given by
w (( N +2Z \5/3 Im b

w, |ITv ) e

P

n
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It is easy to obtain an experimental result based
on the measured energies of the protons and neutrons
that leave the atomic nucleus,  where:

Wo _ [Sa™s n this relationw, /w, we take

w S m
p p n

into consideration that the protons and neutrons that
are in contact leave the same place because of the
action of the nuclear viscosity and the centrifugal
force.

» Remark 6: Protons, neutrons and alpha particles
leave the atomic nucleus by joint action of
nuclear viscosity and the centrifugal force. The
escape energy of protons s and the neutrons s

are respectively the maximum allowed by the
nuclear viscosity, in such a way that when an
alpha particle comes out, it must have an energy
functionally defined by the energies of protons
and neutrons.

2.3. Maximum Number of Protons Z *, On The
Nuclear Surface

The radius of the proton appears naturally, when
all the elements of the periodic table are analyzed,
under the model of two fully established physical
layers, subject to the following restriction.

1.2A" >1.2N" + r,

The nuclear surface houses all the protons, which
are at a maximum distance from each other, filling
the following inequality.

1/3\2

Aaz@Q.2A) = Z22(r)°

When the previous inequalities are transformed
into equalities, we obtain the maximum number of
protons on the nuclear surface and the average radius
of the proton. The study of the whole periodic table
shows that

Z
3.4<—<4a5forz = 20.
z

» Proposition 7: Minimum energy implies
maximum entropy in the probability of spins.

» Proof: Bex the probability associated with the
spins =172 and @ - x) the probability
associated to the spins = —1/ 2 we can define

entropy as
H =xIn@/x)+@-x)In@/@-x)) the
maximum value max(H ) = In(2) has to be

calculated for x = 1/ 2 .Which indicates that the
spins in pairs are always annulled independently
for protons and neutrons.

2.4. Connection Between The Holographic
Principle and The Navier Stokes Equations

» Theorem 8: The atomic nucleus fulfils the
holographic  principle, for the minimal
Bekenstein-Hawking entropy.

» Proof: The entropy of a black hole is maximum

3
and equal tos_ - ekt
4 Gn
Shannon, the maximum entropy of the atomic
nucleus is given bys = (N + z)In(2)to
harmonize these two formulations we can

represent the area of the event horizon A by the
number of neutrons plus the number of protons

According to

(N + Z) ,getting: M oaen

Using the spherical trajectory theorem given by the
incompressibility of a fluid, we know that the
information in the external layer of protons represents
the total information of the atomic nucleus, with
which the entropy of the atomic nucleus represents
the minimum entropy under the formulation of
Bekenstein-Hawking  and has the  form:
s., - 2252y [L.23]this give us.
4 Gnh

1ck 1ck
Z <

4 Gnh 4 Gn

(N +2)

2.5. Navier-Stokes Force

The atomic nucleus is an incompressible fluid,
justified by the formula of the nuclear radius,
R =1.2 A"%, where it is evident that the volume of
the atomic nucleus changes linearly with
A=2Z+ N, giving a density constant. All
incompressible fluid and especially the atomic
nucleus comply with the Navier Stokes equations
(1,2,3,4,5,6). We present a rigorous demonstration on
the incomprehensibility of the atomic nucleus, which
allows to write explicitly the form of the nuclear

fOI‘CE[:N =_QL(A_1)p(1_p)v.—, which
87

facilitates the understanding of alpha decay [12,13].
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For our demonstrations, we will use strictly the
scheme presented by Fefferman in
http.//www.claymath.org/millennium-problems,
where six demonstrations are required to accept as
valid a solution to the Navier-Stokes 3D equation.
[14, 16, 17].

The velocity defined as u = —2v ¥= witha

radius noted as r = (x* + y* + z%)*?, where
P(x, v, z,t) is the logistic probability function

, and the expected value

Kt—ur

P(x,y,z,t) =
1+ e

E(r|r = 0) < C exist. The term p is defined in

((x,y,2z) € R3,t > 0), where constantsk > o,
x>0 andp(x,y,z,t) isthe general solution of

the Navier-Stokes 3D equation, which has to satisfy
the conditions (1) and (2), allowing us to analyze the
dynamics of an incompressible Fluid.

6—u+(u»V)u=vV2u—V—p ((x,y,z)e[a,tzo) (l)

ot P,

With,u e 0 *an known velocity vector, 5 |
constant density of Fluid, » dynamic viscosity, v
cinematic viscosity, and pressure p = p_ P in
((x,y,2) € R3,t = 0).

Where velocity and pressure are depending of r
andt. We will write the condition of
incompressibility.

V.u=0((xyz2) €R?t>0) @)

The initial conditions of fluid movement
u®(x,y,z),are determined fort = o . Where speed

u® must bec “ divergence -free vector.

u(x,y,z0) =u’(x,y,2) ((x,y,2) € R?)
@)

For physically reasonable solutions, we make
sureu(x, y, z,t) doesnotgrow large asr — « .We

will restrict attention to initial conditionsu ® that
satisfy.

<C_ . (@+r) " on R3for any o and k

(4)

a 0
o,u

The Clay Institute accepts a physically reasonable
solution of (1), (2) and (3), only if it satisfies.

p,u € C*(R3 x [0, 00]]) ©)

and the finite energy condition(Clay Mathematics
Institute, 2017; Leray, 1934).

u(x.,y.z,t)| dxdydz < c for all

I

t > o (bounded energy). (6)

The problems of Mathematical Physics are solved
by the Nature, guiding the understanding, the scope,
the limitations and the complementary theories.
These guidelines of this research were: the
probabilistic elements of Quantum Mechanics, the De
Broglie equation and the Heisenberg Uncertainty
principle.

2.6. Definitions

e Nuclear Cavitation: Formation of helium
nucleus (cavities) within the nuclear fluid.
Cavitations occurs when the pressure at one
point of the fluid is lower than the average
pressure of the fluid.

e Nuclear viscosity: It is created by the friction
between the layers of protons and the sphere of
neutrons that make up the atomic nucleus.

e Fullerene architecture: It allows explaining
how protons are placed symmetrically in the
outer layer of the atomic nucleus. All the magic
numbers are in accordance with the fullerene
architecture demonstrated, for
Z =8,20,28,40,50,70,72,82 . Neutron
numbers depend on the number of protons with
the ration —1.6567z —12.697 Wwith a
statistical adjustment of (R?) = 0.9953.

= Attenuation Coefficient

We will use the known attenuation formula of an
incident fluxi ,for whichy = 1 e “". Where, |

0

initial flux and ;, attenuation coefficient of energetic
molecules that enters into interaction and/or
resonance with the target molecules, transmitting or
capturing the maximum amount of energy [18].
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=  Growth Coefficient

We will use an equation analogous to
concentration equation of Physical Chemistry

C =cC,e", wherex = 2=, is growth coefficient ,
p, is the initial pressure of our fluid,, the dynamic
viscosity and c  the initial concentration of energetic

fluid molecules. It is evident that, in equilibrium state
we can write 4 r = kt, however, the Navier-Stokes
equation precisely measures the behavior of the fluids
out of equilibrium, so that: ,r = kt .

Fortunately, there is a single solution for out-of-
equilibrium fluids, using the fixed-point theorem for
implicit ~ functions, —— — =2, the proof is

1+ ur

demonstrated in Theorem 1.
= Dimensional Analysis

We will define the respective dimensional units of
each one of variables and physical constants that
appear in the solution of the Navier-Stokes 3D
equation.

Kinematic viscosity, v = pl,[ms—z]

Dynamic viscosity 7,[pa.s], where pa represents

Pascal pressure unit.
Initial Pressure of out of equilibrium.

p,.[pal
Fluid density p,,[-%], wherekg is kilogram and
m* cubic meters.
Logistic Probability function,
1
P(x,y,z,t)=————it is a real number
1 ekt—ur
0<P<1.
Equilibrium-condition,
k
r=—t = Po t_|uet, [m]
y7; w o ,vu
Fluid velocity in equilibrium, |ue | [m/s].
Fluid field wvelocity out of equilibrium,

u=-2vu(l-P)vr. [m/s].

Position, r = (x> + y> + z)"*.  [m]

Attenuation coefficient, zz, [1/m].
Growth coefficient , k = Py . [17s]
2p,V
. 1-P
ConcentrationC = C, —.
P
= Efficient Frontier
Spherical surface of an implicit function
f(t,r) =0 of timet and radius

r=(x*+y>+z%)"*, which represents the solution

set of the Navier-Stokes 3D equation. Every moving
particle or fluid has energy measured with some

—_ 12
standard deviation<(E —E)? >1 .By the Heisenberg
principle of uncertainty we know that there exists an

—_ 1/2
unavoidable uncertainty in time<(t -t )2> given

by<(E - E_)2>U2 <(t - t_)2>1/2 > Where h s
Planks Constant.

» Theorem 9: The velocity of the fluid is
given byu = —2v <=, where P (x,y,z,t)
is the logistic probability function

1
P(x,y,z,t) = ,and p pressure
1+

kt—pr
e
such that p = p,P ,both defined on

((x, y,z) € R3,t > 0). The function P
is the general solution of the Navier Stokes
equations, which satisfies conditions (1) and

).

» Proof: To verify condition (2),V -u =0
,we must calculate the gradients and
laplacians of the radius.

Vr = (x,+,5, and

vzr -V .Vr = (y2+22)+(x2+zz)+(x2+y2) _
(x2+y2+22)%2

V.u=-2vV . == -2vuv(1-P)Vr)

(")
Replacing the respective values for the terms:
vir and|V r |2 in the equation(7).
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V.-u=-=-2vuV((1-P)Vr)
=-2vuV(1-P)Vr)
= —2vul-u(P-PY|Vr[ +@-P)v’ri
8)

Where the gradient
VP =u(P-P*)Vr, has the form

modulus of

Ve[ = u*(P-P*Y V[ = u?(P-P?).
[ 2
V-u=-2vu@A-P) —pubP + —
| r

©)

—|—0
|-

Simplifying for (1 - P) = 0, we obtain the main
result of this paper, which represents a fixed point of
an implicit function f (t, r) where

f(t,r)y=pP-=2=0.
In Nuclear Physics,r, < r <1.2A".

pP= ! = 2 ((x,y,2) ER3,t>0)

T
()c2+yz+zz)i 'u(x2+y2+zz)i

1+ekt—#
(10)

Equation (10) has a solution according to the
fixed-point theorem of an implicit function, and it is a
solution to the Navier Stokes stationary equations,

which are summarized in:v*P =2v*()=0

.Furthermore, it is the typical solution of the Laplace
equation  for the pressure of the fluid

v?p=p,V’P = 0.Kerson Huang (1987).

To this point, we need to verify that equation (10)
is also a solution of requirement (1),
vp

Ly (u-Vyu=vwiu-—=. We will do the
o Po

equivalenceu = vV @ = after we replace in equation
(1). Taking into account that¢ = —2vIn(P), and

that VvV @ is irrotational,V xV @ =0, we have:
(u-V)u=(VO-V)V0=2V(VE-V6)-Vox(VxV6)=V(V0 V),
and

ViU =V(Vu)-Vx(Vxu)=V(V-VO)-Vx(VxV8)=Y(V0)

Simplifying terms in order to replace these results in
equation (1) we obtain

1 2 ‘VP‘Z
(U-V)u= =V (VO -VO)=2v V(P—z)

2
Viu=V(V-u)=V(V?9)=0

- -2vv (5= (352)) - 0

P

The  explicit form  of velocity is
u=-2uv(@l-P)vr .Next , we need the partial

. .. ou
derivative —

ot
ou
— = —2u4uvkP (A - P)Vr,
ot
\Y%
i_p: 7&p(17 PV r.
2o 2o

After replacing the last four results (u -V )u, V’u,

ou Vp. . .
— and - —in equation (1) we obtain(11).

ot £

2 (|VP|2\ up
—2uvkP(1-P)Vr =2v VL—Z J- :
P

P(l-P)Vr
Py

(11)

The equation (11) is equivalent to equation (1).

vl

After obtaining the term from the

p?
incompressibility equation
[vef

V(V?i0)=-2vV (— -+ %) =0 and replacing

in equation (11).

) (vip) “p,
-2uvkP(1-P)Vr=2v'V| — |- ——P(l-P)Vr
\PJp
(12)

Equation (10) simultaneously fulfills
requirements (1) expressed by equation (12) and
requirement (2) expressed by equation (7), for a

constant, - _Po_ Po . Moreover, according to

2p,v 273

equation (10), the probability p - _2_ which allows
ur
equation to  be

the  Laplace satisfied:
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2 2 (1) .
V°P = —V° | —|=0.In other words, the Navier-
PR

Stokes 3D equation system is solved.
= Implicit Function

An implicit function defined as (10),

1

2
f(t,r)= e 0, has a fixed point

l+e ur
(t,r)of R ={(t,r)|0<a<t<b,0<r<+w},

wherem and M are constants, such as: m < M
.Knowing that the partial derivative exists.

o,f(t,r)=vP(1-P)+-% we can assume that:

ur
O<m<o f(t,r)sM™M .
If, in addition, for each continuous functiong in

[a,b] the composite functiong(t) = f (t,p(t)) is
continuous inf[a,b], then there is one and only one
function.r = ¢ (t) Continuous in[a,b], such that
f[t,p(t)] =0 foralltin[a,b].

» Theorem 10: An implicit function defined
as (10) f (t,r) = ——— ﬂ%: 0 has a fixed

kt
1+e 4"

point(t, r) of
R={(t,r)|0<a<t<b,0<r<+w}.

In this way, the requirements (1) and (2) are
fulfilled.

» Proof: LetC be the linear space of
continuous functions in[a, b], and define an

operatorT : C — C by the

> equation: T (t) = ¢ (t) - = ft,o(t)]
M

Then we prove thatT is a contraction operator,
so it has a unique fixed pointr = ¢ (t) in C . Let us
construct the following distance.

flt,o(t)]- f[t, t
T Ty (1) = p(0) - (1) - ‘/’()]M [ty (O]

Using the mean value theorem for derivation, we
have

flt.o (O] - flty (D] =0, z(t)[e () -y (V)].

Where ¢ (t) is situated between ¢ (t) andy (t) .
Therefore, the distance equation can be written as:

To®-Ty (1) = [(/’(t)—l//(t)][l_%”h;&}

Using the hypothesisO <m <o f(t,r)<M
we arrive at the following result:
0, t(t,4(1)) m
<l-———<1 - —
M

With which we can write the following
inequality.

To®-Ty )= Iqo(t)—w(t)l{l—Mle alo-v|

(13)

Wherea = (1—&). Since O0<m<M ,we

have 0 < o < 1. The above inequality is valid for all
t of[a,b]. Where T is a contraction operator and
the proof is complete, since for every contraction
operatorT : C — C there exists one and only one
continuous functiong inC , such thatT (¢) = ¢ .

Using equation (10), which represents the
fundamental solution of the Navier-Stokes 3D
equation, we verify equation (2), which represents the
second of the six requirements of an acceptable
solution.

» Proposition 11Requirement (3). The initial
velocity can be obtained from:

u(x,y,z,0) =-2v<-where each of the
componentsu, u andu, are infinitely derivable.
1)

U(X,Y,Z,U) = UD(X! y‘Z) = ‘ZV#(I‘ PD)[?%]:J] ((X\ y,Z) € Z)

(14)

» Proof. Taking the partial derivatives of
2,(%), a5 (%) and 8} (%)
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o7 (X =nol" 1 +x6:(£j
r
o7 (2 =no" % +y6"y[%j
R O n (10
a7 (X =nol" - +ZaZLI’J

(15)

Recalling the derivatives of special functions
(Legendre), it is verified that there exists the

derivativeC ” .

Physically, this solution is valid for the initial
velocity, indicated by Eq. (4), where the components
of the initial velocity are infinitely differentiable, and
make it possible to guarantee that the velocity of the
fluid is zero whenr —» « [14].

» Proposition 12Requirement (4). Using the initial
velocity of a moving fluid given by

u(x,y,z,0)=u’(x,y,z)=-2vu (1- P, )& > %)

it is evident that
<C_ @+

0
0%u
X

on R3for any

a and K

» Proof: Using the initial velocity of a moving

fluid given by
u’(x,y,z)=-2vu(l- PO)(f,%,f), we can
find each of the componentsafu,, o%u’ and
ou,
(6'1 1\2—(a0a_1(£\+ xa“(lwaa“‘l(lh xa"(lﬂ
SR S U U R O A 1)

For the three components x, y, z the results of the
partial derivatives are as follows:

e8] werfar ) sammr ]

R Bt

i) el o]
(17)

Replacing equation (17) with the explanatory
form of the Legendre polynomials, for the following

afll a 1
termso’  — ando| —.

r r
(a+1)
o1 « 0yl 2 2y X
0, == al(x +y +127) Pa(2 ; 21/2)
r (xX"+y +127)
111 a i X
== () M@ -y ) PP ()
r (x"+y +27)

(18)
Also, knowing that for eacha >0, the
maximum value ofP_(1) =1..We can write the
following inequality

2( a(l\\z 2 2 -2(a+1)
X“|1 0, | — <X (al)'r
7))
2a %0t =0 is 2xa (a ) (a —1)1(=1)°" 2t
r
NGRS

a Lax L_U <a’((a -1)NHir

2
Grouping  terms for{a“ i} ,{ajl

r
(

z .
Laj —j we have the next expressions.

JZ and

r
r
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2
2

0 K@)’ 2x@y el -

(20)

The module of‘aju °lis given by

- ’ Yy 2 . ) 1/2
=((e5 ) +(e53) +(272) )
Simplifying and placing the terms of equation (20)
we have

0
0%u
X

[ 2x+y+2)(ah)’ |
ofu’|<r LB(a!)2+a2((a _pyyr o 20yl
r
Taking into consideration that
<1, |*<1, |4[<1 the last term|0%u’|can be

easily written that.

Lol 2(an?T x| |yl |z]|1

. < - 24 |—|+|—|+|—
r L r r rJ

. o] 10(al?

8XU Sz—a

r

It is verified that there existsC _ =10(«a N? such

that ifr — 0 ,then

a 0
o,u

— 0 .Thus, we proved

requirement (4). According to Mathematics, and
giving an integral physical structure to the study, we
need to prove that there are the spatial and temporal
derivatives of the velocity and pressure components,
satisfying the requirement (5).

» Proposition 13: Requirement (5). The velocity
can be obtained from: u(x,y,z,t) = -2v >
and each of the componentsu ,u andu,are
infinitely derivable.

xyz)

u(x,y,z,t =—2v2(—,—,—

((x, y,Z) € IR3)
1 2

Px,y,z,t) = ———=—
1+emt ™ HI

@1

» Proof: Taking partial derivatives  for

(), 0 (%) andol ().

r

o) =0 () 20l )

or(F)=nal (F)+ 20 ()
Recalling the derivatives of special functions, it is

verified that the derivativeC * exists. These
derivatives appear as a function of the Legendre
polynomialsP_(.).
X
5: (%) =D Pyt )y Pl———F)
' (x"+y +27)

N n 2 2 2\ -(n+1) y
2, (£)= D"y + 7))

y\r

01 (%)= (0 M syt 2ty VR ()
(X +y +1°)

(23)

There are the spatial derivativesn and the time
derivative which is similar to equations (25).

» Proposition 14: Requirement (5). The pressure
is totally defined by the equivalence

p(x,y,z,t) = p,P(x,y, z,t)and is infinitely
differentiable in each of its components.

p(x,y,z,t) = p,P(x,y,z,1),
(24)

» Proof: Taking partial derivatives for and
0,(D). 2, (Nanda; (1),
derivatives of special functions of equation (16),
it is shown that the derivative C “ . We only have
to find the time derivatived; (p,P) = p,d, (P).
Using equation (21) for P , we have.

recalling the
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' = (k) (L-2P)P(1-P)
P=(-k)(-6P+6P)P(L-P)

t
2
t
3
t
0P = (-k)'(1-14P +36P" - 24P")P(1- P)

0P = (~K)’(L-30P +150P" - 240P" +120P*)P(L- P)

n-1

0P =2,(2""(P))
(25)

It is always possible to find the derivative o P as
a function of the previous derivative, since the

resulting polynomial of each derivativen —1is of
degreen .

Proposition 15: Requirement (6). The energy must
be limited in a defined volume and fundamentally it

must converge at any time, such thatt > 0.

Jrelu(x,y,z,t)|?dxdydz < C forallt >0
(bounded energy).

» Proof: We will use the explicit form of velocity
given in equation (21)
u(x,y,z,t)y=2vu(l-P)Vvr, to obtain the

luf = aviu’a-pry.

Rewriting equation (21), and applying a change

vector module:

of variable in: dxdydz = 4z r’dr .

flRa lu(x,y,z,t) |2dxdydz
_ 2,2(%..2 2
= 16mv?u® [, r?(1— P)*dr

(26)
Making  another  change  of  variable
dP = uP(1-P)dr. Using (10), replacing
2
, (2
r-=| —— | wehave
L#PJ

2

) (uLP) (- P)z w?ip)

P

_[ 3|u(x, y,z,t)|2 dxdydz :167rvzyzj

sand 0 1p
bt (P gp
u -[P p?

@

Where radiusr - o, whent>0, we have

i . 1
lim _P=Ilim  ————=P =1.

—>® exp(kt) ®
exp(ur)

Moreover, physically ifr - r, ~ 0thent - 0 we

] ] 1 1
havellmHo P = |Imr%0 oot P, = ;
exp(ur)

Here, a probability < represents maximum entropy.

64nv? .4 1-P

fm{glu(x,y,z, t)|?dxdydz = —fl/z po
64mv? 2P —1 |
= u [ 2p2 Tis2

2
[ s lul2dxdydz < 32%" forallt >0 (28)

In this way the value of the constantC isC = 3%

Verifying the proposition (6) completely. In general,
equation (20) can be written

f(t,r+r0)=1 1 - —2 __ -0 and in this

LektH (i) g (r+1y)

way discontinuities are avoided whenr — 0, but
this problem does not occur since in the atomic

nucleusr, < r <1.2 A" is satisfied.

» Lemma 16: The irrigational field represented by
the logistic probability functionP (x, vy, z,t)

associated with the velocityu = —2v <%, can
produce vortices, due to the stochastic behavior
of the physical variablesp,,7,x. These
stochastic variations are in orders lower than the
minimum experimental value.

» Proof: The implicit function representing the
solution of the Navier-Stokes3D equation,

1

s
—;l(rfﬂ t)

2
= — depends on the values of
l+e ur
initial pressure p,, viscosityv and attenuation
coefficient ,, . Due to Heisenberg uncertainty

principle, these parameters have a variation when
we measure and use them, as is the case of the
estimate of& =r — g (t,k, ). The function

ot k,u)= ft expressly incorporates these

results, when-o < & < +o . The physical and
mathematical realities are mutually conditioned
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and allow for these surprising results. For a
definite t there exist infinities (x, y, z) that hold

the relationshipr = (x> + y* + z2°)"?.

Moreover, for a definite r there is infinity’s t
that respects the fixed-point theorem and creates
spherical trajectories. When the physical
variables k, u vary, even at levels of 1/100 or
1/1000, they remain below the minimum
variation of the experimental value. We could try
to avoid the existence of trajectories on the
spherical surface, for which we must assume that
the fluid is at rest or it is stationary, which
contradicts the Navier-Stokes 3D equation
where all fluid is in accelerated motion<- = 0 .

In short, if there are trajectories in the sphere as
long as it is probabilistically possible, this is
reduced to showing that the expected value of
the radiusE[r |r > 0] exists and it is finite.

Derivation of E(r | r > 0) .

The logistic density function foré when
E(¢)=0and Var(&)=o’is defined by

h(e) = <22 \where L = O'x/?:/zr is a scale
[1+exp(-&)Tf “

parameter. Given thatr = ¢ (t, p,,7, u)+ ¢

function forr is then f (r) = —=2200l g
r[1+exp(—(r—¢(s))/z]

facilitate the calculations we put

p(e)=g(t,k,u)= ,k_,t . By definition, the

truncated density forr whenr > 0 is given by

f(rir=0)=so>for r=0. Given that the
cumulative distribution function for r is given by
F(N) = o it follows that
_ o exp(4(s)) 1
P(r=0)=1-F(0) = 050y = Tonson .The

derivation of E (r | r > 0) then proceeds as follows:

o 1 p

explkt- ur
E(r[r20)= prf(r|r>0)dr= pIkt- pr]
0

J,# :
P(r>0)" {l+exp[kt- xr]}

2
| —(uP(t-P)
v yp P(L-P)

(29)

E(r|r>0)=

P(r>0)

We replaced in equation (29)dP = 4P (1- P)dr

andr? = (ﬂip)2 of this manner we obtain

L2 P 12
j —(uP(1-P —log(2)
P(r>0)12 P PU-P) P(r20)u

(30)

E(rir>0)=

Where we have used the fact that

P(r>0) :—exp(kt)
1+exp(kt)
2 2
E(rir>0)= —log(2) < —log(2) forallt>0
P(r20)u I
(31)

where the last equality follows from an application of
the L’Hopital’s rule P (r > 0) = lim ol __ 1,

t—>o l+exp(kt)

2.7. The Nuclear Force and the Navier Stokes
Force are the Same

Firstly, we will use the concepts of Classic
Mechanics and the formulation of the Yukawa

potential, @ (r) = L(A -1)e " to find the
Adrr
nuclear force exerted on each nucleon at interior of

the atomic coreF, = -V @ (r) . Also, replace the
terms of the potentiale “* = =>and* = 5P by the
respective terms already obtained in equation (10).

9(A-1) . _gu(A-D)
Adrr 8
(32)

O (r) =

The general form of the equation (32), is a
function of (x, vy, z,t) .

@ (r,t) = Mekpm _ M

Adrr 8
(33)

@-P(r,t))

Secondly, we will obtain the Navier-Stokes force
equation given by:

P[]

du du ou
J ~2uvkP(1-P)Vr

(v
—=—+(-V)u :—+2vV
dt ot
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» Theoreml17: The Nuclear Force and Navier
Stokes Force are proportional inside the atomic

nucleusF, = CF .

» Proof: Equation (34) rigorously demonstrated by
theorems and propositions 1 through 8, represent
the acceleration of a particle within the atomic
nucleus. According to Classical Mechanics the
force of Navier Stokes applied to a particle of
mass m , would have the form:

du
Fyvs=M—=-2muvkP(1-P)Vr
dt
(35)
» Proof: The nuclear force on its part would

be calculated as followsF, = -V @ (r) .
F,=-vao(r)=-2a-1vp
87
(36)
Replacing the termV P = 4 (P - PHYVr of equation

(7), we obtain
2

gu

F =-V®(r)=-

N

(A-1)P(1-P)Vr
T

(37)
It is possible to write nuclear force as a function of

speed.
2

F,=-vao(r)=-2£

N

(A-1)P(L-P)Vr .
T

Finally, we can show that the nuclear force and

force of Navier-Stokes differ at most in a constantC .
Equating (35) and (37), we find the valueg as a
function of the parameters nuclear viscosityv ,
attenuation 4 and growth coefficient of the nuclear

reactionk , nucleon massm and C = 1.

16m vk
-———¢

g = (38)
u(A-1)

3. Results

3.1. Theory and Experiment A Dynamic
Relationship

Theory or experiment? This question was until
the last century, today is two paths of knowledge of
physical reality, which complement each other,
interact and are intimately related. The one serves the

other and vice versa. Successful theoretical models
have been validated experimentally. And they have a
strict mathematical representation. On the other hand,
the experiments with a high degree of precision do
not need theoretical verification but rather foundation
and explanation with predictive character.

3.2. Theory and Experiment Two Complementary
Elements

When the theoretical formalization of a physical
phenomenon, such as the total absorption of low
energy x-rays in the K-edge[11] is well defined and
can be reproduced by the simulation path with a
minimum error, it is said that simulation is equivalent
to experimentation. This is the case of the GEANT4
software [16]. When the experimentation is carried
out with a high degree of precision and control of
variables that could alter the measurement, it is said
that there is a value of one variable with maximum
confidence and minimum error. And the laboratory
that presents the best standards becomes a world
reference laboratory; this is the case of NIST. The
maximum excess mass and the maximum excess
effective section are correlated with dark matter.
Analyzing the figures 1, 2, 4 it is concluded that the
elements chrome and thallium detect dark matter, for
the following reasons:

e Itis no coincidence that the NIST and GEANT4
data differ only for two elements of the periodic
table, while for the rest of the elements the match

is perfect, R* — 1.

e It is verified experimentally that only the
maximum value of excess mass interacts with
dark matter at the nuclear surface. Therefore
only resonances of interaction between baryonic
matter-dark material for chromium and thulium
are present.

e For the study of dark matter and its interaction
with the excess of nuclear mass, it is necessary to
start the Femtoscope that is obtained by the
interaction of low energy x-rays with the atomic
nucleus. The Femtoscope involves the
discernment and differentiation of each atom. In
addition, the quantification of the nucleons
present in the atomic nucleus, the measurement
of the proton and neutron radii, the nuclear
stability and the variation of the cross section by
the presence of dark matter. This equipment
increases the level of accuracy in atomic and
nuclear measurements of nanometers
characteristic of the atom to the order of
femtometers characteristic of nucleons. Theorem
1.2, Lemma 3.
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3.3. Dark Matter, Invisible or Hidden is
Synonyms

The name dark matter refers to matter that does not
interact directly with electromagnetic radiation. It is
also called invisible matter because we cannot see it.
We will call it hidden matter because it hides
between the nucleons of the nuclear surface. It was
proved theoretically and experimentally that the
strong nuclear force maintains the quasi-spherical
shape of the incompressible atomic nucleus, while
the Navier-Stokes force controls both the circular
trajectories of the nucleon layers in the atomic
nucleus and the interaction with dark matter (hidden,
invisible). The strategic variable of the movement of
the nuclear layers is the nuclear viscosity, which
coincides  with  previously obtained values.
Categorically in the scientific community of dark
matter it is accepted that it obeys only the weak
nuclear force and the gravitational force. In this
sense, it is necessary to deepen the knowledge of the
weak interaction in the vicinity of the nuclear surface
and inside the atomic nucleus. This objective is
fulfilled by the solution of the Navier Stokes
equations, which is one of the three cornerstones of
this research. Excess ratio of resonance cross section

1 o1

((_)GEANT4 - (_)NIST ) . The difference of values

T2 2

of the relationships of effective sections between the
GEANT4 simulation and the NIST results. The
GEANT4 simulation works with high precision and
takes into consideration the physical processes of
baryonic matter. The NIST experiment delivers
results of effective sections of baryonic matter and

dark matter. Excess Energy ( E - Eysr ) The

difference in energy values of the x-ray used in the
GEANT4 simulation minus the energy value of the x-
ray used in the NIST experiment. This difference
appears for Xenon. Excess mass

(zZm_ +Nm_ —-M(Z;N)). It is the theoretical

GEANT 4

mass difference of an atom(Zmp+ Nmn)with

respect to the experimental mass measurement of that
same atom M (Z; N ) . The most notorious values of

the nuclear mass deficit occur for the atoms Cr, Mn,
Fe, Co, Ni. However, the maximum value occurs
only for Fe, which has been used as a reference for
nuclear stability. The mass deficit is correlated with
the excess effective section for the Cr and the Tm.
The question is what implications do this excess mass
have? A viable answer has to do with the presence of
dark matter.

The equations that allow the calculation of the excess
of cross section are the following:

800071 A 25031
—— =R, (7)

(0, ~0))

Last equation with aR®=0.9935  was
demonstrated and constructed using the elements of
the solution of the Navier-Stokes equations.

(”—1) =0.0021Z + 0.00696

T2

This equation was obtained with aR* = 0.9939
, and indicates that the ratio of the effective sections
fully explain each element of the periodic table.

E=2%10°2%-0.0003Z +0.004

This equation obtained for aR® = 0.9996 ,
complements the system of equations that allow to
know the simulation values as a function of z for

0,(Z);0,(Z)and E(Z).

3.4. Discussion of Results

A priori, it is thought that dark matter WIMPs do not
follow the traditional mechanisms of particle
interaction with matter. However, all experimentation
has embedded the interaction of baryonic matter and
dark matter. The pertinent question is: What should
we do to separate the two types of interactions?
Separating dark matter from barium matter is
impossible in our days. A second idea would be to

use a 100% reliable mathematical modelR* — 1,
which describes the unique interactions of barium
matter in a clear way, in order to compare it with
experimental results that logically incorporate dark
matter and barium matter. Does dark matter obey the
laws of physics applied to protons, electrons and
neutrons? The answer is yes, and it can be obtained
as subtraction or comparison between the 100%
reliable mathematical models (Theoretical or
Simulation), as opposed to the experimental results of
the same phenomenon. We will demonstrate the
demonstration through the variation of the energy and
the effective sections between a 100% reliable model
of barium matter and the respective experimentation
(baryonic matter and dark matter).We will present
five experimental evidences and four theoretical
evidences, of the presence of dark matter in the

20 | Vol. 2018, Issue 01

Inte Jr Pharm Scie An Chem. 1JPSC-105



Citation: Jimenez E (2018) The Femtoscope: The Missing Link between Nuclear Physics and Game Theory. Inte

Jr Pharm Scie An Chem. 1JPSC-106.

vicinity of the atomic nucleus. Especially, the
resonant interaction of dark matter and atomic
nucleus for the chromium, Xenon and thulium atoms.

3.5. Theoretical Evidences

e Measurement of the cross section of prescient
dark matter in the vicinity of the atomic nucleus.

e Measurement of Nuclear Viscosity in alpha
decay and concordance with experimental
results.

e Magnitude ranges for strong interaction
compared to Navier-Stokes strength.

3.6. Experimental Evidence

e Variation of energy and effective section
between simulation and experimentation only for
two elements of the periodic table. From the
graphics 5. For the NIST data corresponding to
the experimental measurement of the effective
sections, while the GEANT4 data are the result
of Montecarlo simulation, it is shown that there
are two totally differentiable peaks in a range of
elements of the periodic tablel1<Z <92.
This peak corresponds to xenon.

e Defect of mass relevant to thulium and
chromium.

e Impact of the presence of dark matter in the
vicinity of the atomic nucleus.

e Concordance of magnitude ranges between the
gravitational interaction and the strength of
Navier-Stokes Nuclear.

e Nuclear Viscosity responsible for nuclear
stability [19].

From the theoretical and experimental evidence, it

can be inferred that Navier-Stokes force represents

gravitational interaction.

4. Nuclear Disintegration Evolution

At timet = 0 , before disintegration, the probability
equation is stationary.

For example, in case of Uranium and Torium, the
probability  isP =0.90184 and  concentration

C =0.10884C,.

1 2 .
P = = , the calculation

6.84025480r
14 o 6.84025480r
100

using exact values are —a = 0.90184

l+e

2
and—— = 0.90176 here we note a variation

6.8407*3.2422
10

equal t08.8708 x 10 ° which is less than 0.001% .

Attimet =t , , during natural disintegration

The probability value isP =1/ 3 and the parameters

can be written as follows: kt,,, — ur,,, = In(2) and

MYy =6
On the other hand, the concentration isC = +C,

which holds the correspondence with classical
definition.

At time interval 0 <t<t
disintegration process

The probability evolution interval is given by:
L<P(t,r)<0.90184

The concentration evolution interval is given by:
0.10884C, < C(t,r) < +C

2 0"

before the natural

1/2?

The corresponding figure (r(t) Vs t) for this
process is analyzed when we discuss the results.

5. Solution Algorithm

e We define a value of the initial pressure p

and of viscosity in atomic nucleus. These
variables are determined by instruments
with a certain degree of accuracy. However,
the measurement of a physical variable
always has an uncertainty independent of the
accuracy of the instruments. Intrinsic
uncertainty is determined by Heisenberg s
uncertainty principle.

e The function that solves the Navier-Stokes
3D equation is a logistic probability density
(Fermi Dirac probability function). The
attenuation coefficient of incident molecules
is 4 which has a positive value, while the
coefficient that weighs the evolution in time
depends on nuclear pressure and dynamic

viscosityf—;. P(X,y,z,t) =
l1+e

Poy
2y LTHT

(Figures 3).
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Figure 3: The energy of an alpha particle
Q, = S:SZ' is a cooperative equilibrium of

neutron energy S, > 0 and the proton energy

S, >0where: 0<a<1l; 0<b<l 0<a+b<l.

e For each time valuet there exists a fixed point
r(x,y,z,t) that allows to fully comply with
the Navier-Stokes 3D equation. Where
“1<f<+1; —1<-<+l;and-1< £< +1

o If we determine experimentally the value of
variation of the parameters p, v, # , we find the

average value of r and the standard deviation of
r, determining a spherical cap in which the
Navier-Stokes 3D equation are satisfied.

o We calculate probabilities P (x, y, z,t) ,
concentrationsC (x, y, z,t), pressures
p = p,Pand the velocity fieldu = —2v **of

fluids. Also, when we apply the respective
algorithm, we clearly see how for a definite
radius r that we find an interval with infinite
time values

te {t_—<(t—t_)2>u2 <t<t+ <(t—t_)2>m],

even for variations of less than 1% in the

Po
2pov’

parametersk = 4 . Turbulent flows and

vortices in atomic nucleus explain nuclear
instability. The necessary condition for the
existence of turbulent flows occurs when the

Po
2np

velocity of the nuclear quid|u|> |ue|: is

greater than the equilibrium velocity

u

el

obtained as a function of the parameters of the
medium such as: initial pressure p,, dynamic
viscosityn and  attenuation coefficient ., .The

sufficient condition for the existence of vortices
is given by the fixed point theorem in implicit
functions and by the expected value theorem of
the  logistic  density  function,  which
complemented the requirement (6).

e The atomic nucleus, due to its incompressible
nature, complies with a rigorous solution of the
Navier-Stokes equations. This solution is a
generalization of the Fermi Dirac distribution
and measures the nuclear stability (Figures 3).

e The statistical equilibrium of a physical system
such as a uid is obtained for the maximum
entropy corresponding to the probability value of

P =2 and physically it is equivalent to

kt — ur=0.
e The functionr = ¢ (t) that appears in the fixed-

point theorem and in the expected value theorem
needs to be generalized to respect the Heisenberg
s theorem, which involves the intrinsic variation
ofx,y,z, tand energy, as follows:

r= ¢ (t, k ) ﬂ) :
Stochastic fluctuations of the parametersk = 2”—‘;
and x .

The evolution of pressure and velocity also
depends on the stochastic fluctuations of the
parameters, which are local and not global. We
obtain a dynamic and probabilistic solution of the
Navier-Stokes 3D equation, which represents a fixed
point. This function corresponds to a spherical
boundary, defined for the solution of the Navier-
Stokes equations. This spherical surface is the
macroscopic solution domain, and it is a vortex. At
the macroscopic level, turbulence centers are also
resonance centers where energy is efficiently
deposited or captured. Turbulence is where and when
all random effects cancel out and only cooperative
effects of order and apparent coordination are
manifested, creating minimal entropy.

5.1. The Tunnel Effect Associated With The Alpha
Emission Must Be Revised According To The
Navier-Stokes Equations

At the theoretical level we should expect that by
the action of the electric and nuclear forces present in
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the atomic nucleus, the following inequality in the
emissions of protons, neutrons and alpha particles is
met.

Q, >28p > 25,

However, the reality is different as we can show
for all isotopes with alpha decay and positive
energies

Sp>0, Qa>O,Sn>O.

$,<Q, <S5, 100<(N+2Z)<230

Q, << 2§, (N+2Z2)>231

On the other hand, according to electromagnetic
considerations, the energy that an alpha particle

: 1 q2zqe’ 2Zahc :
should have isQ, = [ =15 = Toazy® = 35108
equivalent to 35MeV, those after deeper
considerations it should be 30 MeV. Reality states
that the energy of an alpha particle is in the range

5MeV <Q_ <9MeV : Due to these evidences,

the scientific community has assumed that there is a
tunnel effect in the emission of alpha particles.

Our results show that the emission of protons,
neutrons and alpha particles is produced by a
combined effect of centrifugal force and nuclear
viscosity and there is no tunnel effect in the alpha
emission. In addition, with the considerations
established by the different theorems shown here, we

can prove withR® = 0.994 , the accuracy of our
models.

«» Considerations

e Theorem An action on the nuclear surface
produces a reaction in the nuclear volume
and vice versa.

e Theorem In the atomic nucleus, the angular
moments of the neutron sphere and the
proton layer are cancelled.

e Theorem. Nuclear cavitations appears as a
function of the solution of Navier Stokes
Equations.

5.2. Nuclear Cavitations is Responsible for the
Formation of Alpha Particles

The variation of the nuclear pressure forms the
alpha particles inside the atomic nucleus. The energy
of the protons and neutrons determine the energy of

the alpha particles, with a coefficientR* = 0.994

.The energy of the alpha particles allows the
calculation of the nuclear viscosity.

5.3. Increasing Neutrons is Easier than Increasing
Protons in Any Atom

When we increase the number of protons in an
atom, the size of the nuclear surface increases
immediately due to the force of electrical repulsion.
While if we increase the number of neutrons, these
are rearranged, even decreasing the size of the atomic
nucleus, due to the action of the nuclear force.

Using the previous equations, to find the sensibility

of the radiusR in function ofz and N , where

2 zz(ry)°

R®=—2—andR =1.2N" + r, .Taking the

derivatives respect toz and N , we calculate the
sensibilities of the external radio.

dIin(R) 1  dIn(R) 1
_ =
dz 27 dN

3 ( N +-2N 2’3)
Taking into consideration that there is a functional

relationship betweenz and N ; using the inequality

R>12N" +r weseeclearly&=12+N "7,
p dN 3

5.4. Excess of Angular Momentum

Using Wigner s matrix and the Hamiltonian of
the atomic nucleus, we can evaluate the energy for
two different geometries of the atomic nucleus and
contrast it with the existing theory. In main
components, where the moments of inertia of the

atomic nucleus are represented byl ,1,,1,.The
Hamiltonian has the form:

- 1l p2 P P2
H 5 —l X 4 4 Z |

2 1, 1, 1. |

For the spherical casel, = 1, = I, = 1 and for the

case of an ellipsoidl, =1, = I,.The action of

P*=P’+P’+P’above Wigner s matrix gives
us:

P'D) (a,B,y) =r"j(i+1)D. (a.B.7),

. n*i(i+1)
With a degenerate value of energy E, = —,—. If

the protons rotate exclusively around the neutrons,
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then the moment of inertia has the form

1/3\5 1/3\5

2 ((L.2A")° = (1.2N )% )
l,=—2Zm, T 5 'Whereas if
5 (@.2A7) —@.2N "))
the protons and neutrons rotate the Moment of inertia

changesitsvalue |, = 2Am_(1.2A"%)%.

)
5
For heavy atoms the nucleus is deformed
I, <1, =1,;and it takes the form of an ellipsoid.
.oaler T 2l
H=—]—>+P | —=—|]|
2 | I, L1, I 1]
We can also obtain the values of the projections on
the z axis, when a magnetic field acts on this axis.

2 j * 2. 2 i *
P'D. ) (a,B,7) =h'k'D, (a,B.,7)

Withanenergy E, = hz%ﬁLhsz[ 1 _21_'1]

N 21,

6. Conclusions

The atomic nucleus is an incompressible fluid,
which complies with the Navier-Stokes equations and
has two physical layers. The inner sphere formed by

N neutrons and the outer layer formed by z
protons. The angular moments of the layers are
opposite and are cancelled in a classical manner. In
addition, it is verified, using Game Theory and
Experimental Information, that the alpha particles are
formed by cavitation in the nuclear frontier that from
the point of view of geometry has analogy with the
Bekenstein - Hawking frontier. Finally, black holes
have maximum entropy but atomic nucleus has
minimal  entropy (which equals  maximum
information).The holographic principle is applicable
for general systems, be they quantum or galactic.
Therefore, the difference between a black hole that
has maximum entropy and an atomic nucleus that has
minimal entropy is only the order. The atomic
nucleus is constituted by two physical zones that are
totally ordered and distinguishable. The layer of z

protons that form the nuclear surface and the N -
neutron sphere that forms the inner zone. The
external surface stores the information of the entire
nucleus that has minimum entropy is calculated with
the Hawking-Bekenstein equation. For 3D, the
holographic principle is nothing more than the
application of Gauss’s Divergence Theorem, and
explains that everything that happens on the surface
is equivalent to everything that happens inside
(volume).

The nuclear cavitations that completely explains
the alpha decay is produced by the atypical variation
of the nuclear pressure very well represented by the

solution of the Navier-Stokes equations, which has a
probabilistic foundation equivalent to Quantum
Mechanics. In addition, the electrical and nuclear
forces form an incomprehensible and complex fluid
between protons and neutrons. However, this fluid
has minimal entropy. With the appearance of
complex fluids like the nuclear fluid, we must get
used to explaining new phenomena through the
Navier-Stokes equations that have the advantage of
having a probabilistic foundation in their exact
solution, which we have applied creatively. The
Information Theory has been enriched by Game
Theory. With this mathematical support we have
been able to demonstrate that the energy of the alpha
particles is formed as a cooperative balance of
protons and neutrons represented by the conservation
of angular momentum. Moreover, baryonic matter is
the result of the collective equilibrium of proton and
neutron spins and is a generalization of the known
mating. The nuclear and electrical forces contribute
20% to the emission of the helium nuclei, while the
force of Navier-Stokes explains 80%.There is already
a mechanism to detect dark matter in different parts
of the earth using X-ray Femtoscope and the
universe using X-ray telescope. The effective
location of dark matter detectors using chromium,
thulium or xenon in several places on the planet earth
and in the space station, must be done under the
following premises: Chromium and thulium samples
should be installed together with an x-ray equipment
to measure the total absorption of photons, ie k-edge,
and find the three fundamental parameters: resonance
energy E (Z), effective section at the beginning of

the resonance o, (Z ) and cross section at the end of

the resonance o, (Z ) .The corresponding theoretical

values and corresponding to the Monte Carlo
simulation can be obtained with GEANT4. You can
find the cross section and the energies of dark matter
present in the planet earth. Other characteristics of
the behavior and interaction of dark matter can be
measured.

7. ANEX Al. Navier-Stokes Equation and
Cross-section

The speed needs to be defined asu = —2v -

where P (x, vy, z, t) is the logistic probability

function
2\1/2

P(x,y,z,t):leﬁ, r=x"+y +z%)
defined in((x,y,z) e 0 °,t > 0). ThisP is the

general solution of the Navier-Stokes 3D
equations, which satisfies the conditions (A1)
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and (A2), allowing to analyze the dynamics of an
incompressible fluid.

ou Vp s
—+(u-Vu=-— ((x,y,2)eD ",t>0)
ot P,

(A1)

Where,u e 1 * an known velocity vector, p,

constant density of fluid and pressure p = p,P € [

With speed and pressure dependent onr andt :
We will write the condition of incompressibility
as follows.
V.-u=0 ((X,y,Z)e[3,tZO)
(A2)
Theorem 18: The velocity of the fluid given by:
vP

u=-2v-—, whereP(x,y,z,t)is the logistic

probability function
P(x,y,z,t) = ——————; defined in
1+e

Kkt—p (x24y2az? )12

((x,y,z)e ] °,t>0) is the general solution
of the Navier Stokes equations, which satisfies
conditions (A1) and (A2).

Proof. Firstly, we will make the equivalence
u = V @ and replace it in equation (Al). Taking
into account that VvV @is irrotational,
V xV 6@ =0,wehave.

(qu)u:(V9~V)V9:lV(Vﬂ-V@)—V@x(VxV(J):EV(W)-V@)

2 2
We can write,
(06 1 3\
VL—+—(v9-ve)J:V(—p)
ot 2

It is equivalent to,

00 1 Ap
— (VO -VO)= - —

ot 2 o
Where Ap is the difference between the actual

pressure p and certain reference pressure p .

Now, replacingg = —2v In(P) ,Navier Stokes
equation becomes.

oP AP
ot £,
(A3)

The external force is zero, so that there is
only a constant force F due to the variation of
the pressure on a cross sectiono . Where o is the

total cross section of all events that occurs in
nuclear the surface including: scattering,
absorption, or transformation to another species.

F =po,=po,

(o, )
Ap=p-p,=|—-1|p,=-(L-P)p,
o, )

(A4)
Putting (A3) in (A4) we have

oP
— = —uk(1-P)P
ot

(A5)

In order to verify equation (A2),V -u =0; we
need to obtainvr = (— z A)

rlrtr

2 2 2 2 2 2
+2)+ (X +z2 )+ (x + 2
NS 1 RS L LA W

(xX+y +127) r
V.u=-2vV - = 2vuv((1-P)Vr)

>
(A6)

Replacing the respective values for the terms: r’P

and jrPj® of equation (A6). The Laplacian of P

can be written as follows.

VP =u(-2P)VP -Vr+ u(P-P)V'r
=pu’(1-2P)(P - Pz)‘Vr2‘+ u(P-PHV’r

= (1-2P)(P - P+ u(P-P)E
(A7)
Using gradientVP = x (P - P°)Vr modulus

Ve[ = u*(P-P*)’|vP| andv P in (A7)

[ve  foel]_
7

Replacing equations (A6) and (A7) in (A8) we
obtain the main result of the Navier Stokes equations,
the solution represents a fixed point of an implicit

function f (t,r) where f (t,r) =P - ==

ur
1 2
P- =

ktfy(xz+yz+zz)l“z
1+e

(x,y,2)e0’ t20)

212!

2+z)

(' +y
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