Quantizing Einstein field equations :

the hadrons expansion lattice represent the particles behavior to form gravity
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1.Abstract:

In this paper we will show the provement of the hadrons existence mechanism. Its duo to the physical
consequences of the spinning quarks and the color charge. When we simulate the supposed situation by
mathematics we find that it's achieves the perfect understanding of the all physical interactions and all
the mysteries of the particle physics with its measurements which proved experimentally.
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2.Introduction :

There are a lots of mysterious data about the hadrons. The recent determination of the proton radius
using the measurement of the lamb shift in muonic hydrogen atom experiment startled the physics
world. The obtained value of 0.84087(39) fm is 4% smaller than the value of the CODATA which is
0.8775(51) fm. And actually that’s called " the proton radius puzzle" [1]. In this paper, we will consider
an idea that makes the obtained high-precision measured values as a dependent variables of the
Planck length in a function.

And we just modeling the idea by mathematics to reach the abstract proof step by step

3.Structure (Basic Idea):

As we know that all the baryons [ a type of the hadrons] are consist of an odd number of fundamental
particles called quarks, like a proton consist of three quarks, or maybe more than three [2], and all the
quarks have a quantization spin state with 1/2h. And now let's imagine the spacetime is a vacuum and
the Higgs field is everywhere, Higgs bosons are attracting with the quarks ( 2 ups and 1 down ), since
this attracting is the mechanism of the mass source, and the particle reaches its maximum mass by
reaching the equilibrium state of the attracting, the quarks have an Intrinsic property (the spin) that's
guantitative property consuming energy to establish a differentiation in the spacetime vacuum, and
since we know that quarks have an "excited versions", or kinetic energy by its movement and the
probability density, it's very hard to calculate [3]. furthermore, we don't know how effective this on
the Higgs field with the intrinsic property (the spin) and according to the Higgs field energy, it's energy
is unknown. this maybe causes a difference in the equilibrium state of the attracting with higgs field.
.And as we say, this difference can't be calculated.
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While imagining this case, we find that the quarks spin with its kinetic energy causes a difference in
the Higgs field, the Higgs boson those around the sphere surface area of the quark, by giving them an
amount of energy in all the directions (we will consider the kinetic energy and the spin energy as a
vectors, and since the spin causes a case in all the direction it's resultants with KE vectors will be in all
the directions).

[X37S2 + KEZ — 2|Sg ||KE4|cos6)] Eql1]

In order to understand this equation and the whole amount of energy by Eq(1),

the spin KE is exactly in all the directions. we found that the energy resultant will be in all the
.directions with a difference in the magnitude ; because the angle of the direction

Furthermore, we know that in each circumstance of a circle that it's center has a vertical distance
from the sphere center, there are two energy resultant vectors with the same magnitude. Now, we
.need to know how many circumstances are in the quark sphere

First we will calculate a ratio between the surface areas of two spheres, the sphere [S] with a radius
.(R) and the Sphere [D] with a radius of (R+n), which are R,n€ Z+

4mw(R +n)?  4mwR? + 8nRn + 4mn? 2n  n? Eal2
4Rz 47R? =t g te al2]

So, we can calculate the surface area of any sphere according to another sphere. Lets suppose that a
sphere with a radius of a Planck length €p and it’s the origin sphere.

A, =Ap[1+ 2n + n
n — fP[ PP (-FP)Z]
. . . . ) Eal3]
Now we can find the radius (n) to find the number of the circumferences in the sphere (n) by the
same radius (n) of the sphere (n) :
L Eq[4]
R = \/A*’P [1 Tt ({’P)Z]
n 41
2n n2
\/Agp [1 + E + —({’P)Z:I Eq[5]
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n=1,k=0 n=1,k=0 Eq[6]
Since the term (n+kn) is identical to (¢P + k€P):
(n+kn) = (P + k£P)

We can rewrite the above equation to:
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And now lets suppose and imagine that the difference that happens from the spin kinetic energy Eq(7)
and the KE of the quark result vector [that "push" the higgs bosons on the surface area of the quark

to collision with the others higgs bosons and lose their energy to return in the ground state of energy

on the surface of the quark] in other words, as we suppose and imagine that the higgs bosons are like

bouncing around the quark, they pushed away and return again to the surface of the quark, and

these are the only bosons on the surface of the quark, or like | would to call this " the Ground state of

higgs bosons energy" .

The higgs bosons and the higgs field are everywhere in the universe [3]. In order to determine the
ground state approximately density we need to suppose that at every point of the Planck Length
there is a higgs boson, If it's incorrect its will be relative; because as we said we can't calculate the
resultant vector and thehiggs bosons are everywhere. And we just modeling the idea by mathematics
to reach the abstract proof step by step. Now if we consider the Planck length as length unit, the higgs
field as an energy unit, then the ground state higgs bosons density will be as we said :

iy

9 4mRq
Hp

Pk. =

And ZH is higgs field energy, Vq is the volume of the quark, Hm is the higgs boson mass. Eq(8)

Where k note here indicates to the ground energy density state.

If we continue imagining we will find that the energy which transfer from the bouncing ground state
higgs bosons- will reach the next energy density state, and then transfer with a lower magnitude;
because its collision with next energy density state higgs bosons { in a spherical coordinate system}-
in the same directions.

And we figure out in Eq(2) that the surface area of a sphere with a radius (n) formula, now we need an
equation to the whole action: Eq(9)

{Exoowen} = [Z87SE + KEG — 2|Sg ||KE,|cos6] T[J [ = e

2(£P+k{P) ({’P+klP)2]
(o]
k=0

z
(—H)3
—Vq 2(6P+kfP)  (¢P+kfP)2 —Z
A“’[1+ w T (¢P)2 ]

The above equation is for the transformation from K° — (K + 1) Z is the higgs field energy,

To write the equations for the whole action :

Eq[10
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We know that the bouncing higgs bosons will reach the maximum energy state and lost all
their kinetic energy. And that takes a sphere shape. Also we know that all the quarks have
the same spin magnitude, and its not really necessary to determine the direction of the spin;
because the bouncing higgs boson are moving in all the directions. The direction of the spin
actually doesn’t make any difference.

Now that’s leaves us with two cases; because the quarks properties are the same and the difference
of them doesn't matter:

Case 1:
The kinetic energy of the quarks are the same.

Case 2:

The kinetic energy of the quarks are not the same.

Now lets take the first case, we know that the bouncing takes a spherical shape: because its
movement is in the all the directions and all the quarks properties that makes a difference in this case
is the same. That’s mean that all the bouncing higgs bosons reach the same energy density state in
the same time. And furthermore, their spherical bouncing is in a hadron, let's take an example, the
proton is made of three quarks; two up quarks and one down quark. If we want to put three identical
spheres in one sphere and simulate it by the geometry we find that the radiuses of the three spheres
are equal to half the radius of the proton.

Now after all the hypothesizes, here is the abstract proof of all the above, by returning to the eq[3]
we find that :

Eq[11]
2(0P+KkfP)  (¢P+kfP)2
Agp [1 Tt T (¢P)2 ]
Rie = 4
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And actually Rk is the distance between the original sphere centerA,pto any sphere with the radius of
Rk.

(n+kn) = (P + kfP) = R,

And we can actually rearrange the equations from eq[2] to eq[5] by the formula :

2
2 2
ZEP\/[I 4 20P+keR) ({’P+k€2P) ] {’P\/[l 4 20prier) (£’P+k£’2P) ] Eq[14]
Ag = Agp[1 + = “p ep )
K= 2ep £P (£P)2

And now, the most exciting part; finding the value of the proton's radius by using the functions above
about the circumferences or the surface areas of the spheres sequences [ the bouncing transform the
energy between the supposed states in a spherical shape] . As we said the bouncing bosons reaches
the highest energy density states when its spherical shape got a radius that is half the radius of the
proton, so :

2
[ 20P \[ [1 + 2D (“)(::ff ) ] £p? [1 L 2eprkeR) (€P+kf21>)2”
R, =+¢P |1+ P (£P)
s | £P (¢P)2 |
| | Eq [15
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When we graph this function we find that when k = 5.430458*10/19

Rp = 8.77562*10"-16
And 8.77562*107-16/1.616*107-35 = 5.43007*10”19

That’s mean the equation above is a function describes the distance that the bouncing higgs bosons
moving in the spacetime and attracting with the others higgs boson, this function prove that the
proton is just a continuoushiggs field spherical waves that emitted by the spinning of its structure
particles; which are the quarks. Since the gluons doesn’t attract with the higgs field. And this idea is
also explain the proton's mass and spin because these spherical waves duo to the spinning of the



quarks so its got a rotation, furthermore, it might be crazy idea but its also describes the radius of the
proton and its not invariant but change according the function above. | think this is the best physical
explanation for the function which matching the reality.

Now, we should continue to model the whole idea by the mathematics. As we say, the spherical
shape of the bouncing is identical of all the three quarks when its radius reach half the radius of the
proton, we don’t actually know the position of the three quarks exactly, we just sure about their
bouncing higgs bosons spherical shapes. The three identical spheres are actually doesn’t full the
protons volume. Approximately the three empty volumes in the proton faces the quarter of the
surface areas of two spheres. . Since the bosons are keep bouncing, two bosons will confluence and
they will push by their resultant energy in all the directions to the empty volume of the proton
sphere and fill it.
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The black vector is equals to the total energy resultant and it’s the sum of all the energy
resultants of the bouncing higgs bosons in the empty volume space in the proton. All the three
vectors can be described mathematically as:

ky=m—6 AE- 2(6P+kfP) | (£P+kEP)?
’ cos[G + k,] Agp [1 Tt T w2 ] Eq[16]
LIS o
0s6 T
kz=0 AEmax k=0
The term Hﬁg:nax AE- |E|n is actually sequence of the different transformer
w
energies between the energy density state using a ratio between every two continuous states until
the last one.
Now, we are finally got the formula of the proton total energy (mass) using the equations [9] and
[15]:
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We can write the rest energy of the three spheres of the spherical waves no matter what the distance
between any two spheres at any time even when its identical and mathematically the formula of the
volume by using a ratio between the spherical waves distance :

Eq(18)
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QcCD:

In quantum chromodynamics, when a quark emits a colorless gluon, in this case the colorless gluon
can convert to another colorless gluon according the super-position property. and separate into two
gluons which absorbed by the quarks, and we can write the probabilities of this action as.

1 1 1 1
Saction = % [¢gg2e + ¢gg3e] + % [|¢gg2| % [ggZ + ggz] + |¢gg3| % [gg3 + ggS]]

Lately we considered that the energy (mass) of the proton is just an energy spherical waves
fluctuations duo to the quarks spinning . Now, let's consider something which show us the subject
associated and better for understanding. Let's imagine and consider that the color charge as a
guantity, the gluons field is a spherical wave that collision with other gluon spherical wave by the
color charged spinning quark. for imaging the action that we already talked about, the colorless gluon
by the spherical waves concept we find that the model is actually explains the emiting of the pion
(meson) to keep the nucleons valence and that because the model consider the the gluon field is
actually carried by the bouncing Higgs bosons (making spherical waves) as we show mathematically.
the quark-antiquark in the meson are emoted by the bouncing carring charge Higgs boson after the
action in rest of hadron mass when the bouncing spherical waves of the spinnnig quarks reaches its
maximum limit by the case of the colorless gluon eq () :

kp=m—0 AE. 2(£P+kLP) ([P+klP)2]

Koo
cos[@ + k Ap |1+
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And since the Higgs bosons carried the charge while bouncing in SW (spherical waves) we found

kp=m—6 AEo k 2(6P+kfP)  (£LP+kfP)2
_ : COS[Q + kz] o Agp [1 + P + (fp)z
Saction = Z 1_[ AE: lEl% cosO z 4m i
k=0 AEmax k=015 kgp
kp=m—6 AE- k 2(fP+kfP) = (£P+k¢P)2
: cos[6 + k;] N Agp [1 Tt T (¢P)2 ]
1_[ AE: lEl% cos6 [Saction] Z 4 i
k2=0 AEmax k=035 kgp
= 4.8%53MeV

And that’s actually the down quark mass

Eq(19)

Eq(21)¢

Ea(22)



In special relativity, the stress-energy tensor for a non-interacting isolated particle is
given by (4):

E 8
T, = c—zv ®VP()(x —x(t))

And also we can find a tensor for the four-velocity vectors:

dy“ oyP
Teg(y) = 3T Ix° U

s.r

And we can actually rewrite the trajectory term (with Dirac delta function) by the
shortest possible trajectory amount of a particle according to the Compton

wavelength.
hc
Ty = 5 Tap ()8 5

mini

And the dirac delta function of a function is written by (5):

8(g(x) = Z

8(x — x;)
g(x)dx

le ‘ za[x k]

Thus,

And finally rewriting the stress-energy tensor as :

6[x—k
TﬂV c2 Ta[} (y) Z [[hi] dk]
k 2Ek

And by rearranging the equation we can find that :

T, = Ex ZT()S k
W= £, dKE; e ap(y)0[x — k]

And by using the Dirac delta function properties we find that :

fo |dekE h3 Topg(¥)8[x — k]|dk = Ry



By completing the the calculation we find :

Ey
—T = 2.043 « 107
In{Ek} (XB(y) *

Ry |Eg[?
1

_7.219%10" -5

E, = W

2
T = RyExl? FT(,(,,(y)a[x — k] =2.268 x10"1568[x — k]

= 2.043 =107
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And replacing the equation by the multiplied sum rule of the Dirac delta function we
get (6):

T,y = 1+zi ( 2mxke )
W= 2 268+10015 | £,°"\2 268 107 |

And now when we know that Dirac delta function is equals to zero at every possible
value for x expect when x=0.

So when we graph this function we find that when x=0 the stress energy tensor is
equal to .......

And we can calculate the right hand side of the EFE using the value of the stress
energy tensor.

The resultant value will be in terms of acceleration; which we may "possibly" can
define it as the classical mechanics affecting the quantum level of the space-time.

Is that all true? We can check that actually using the divergence theorem of the
Newtonian force acting on spatial coordinates.

Since all the particles of the same type are identical and the natural systems got
symmetrical every time we quantize it more and more. we can calculate the final
effective resultant of the particles on the space-time by some simple calculations.

We can take any substance. Calculating its own quantize effectiveness by the
equations we have derive. And see if it's representative enough on the quantization
behavior.



For example, lets take the hydrogen atom. We can calculate its classic gravitational
effect with its quantum properties and the equations we have already derive.

And now lets suppose that :

8nG E 8nG _26 A
R‘x = T#VFZC_ZT“B(}I)S(X_R)FZ 5.21019 %10 m/s 2

Which is the acceleration of a particle .
3 Kk=Rp 3 K-1 3
R,(X t) = (;) T [Xe%@)] + kzo [(;) T [Xe%] - G) T [Xe"f’(("‘l)”)] l
=2.8294 10"
And that is the spatial simulation of the particle with the value of Rk=
5.43045*10719 for the proton in the hydrogen atom. Since the stress energy-

momentum tensor is depending on the mass (pure energy) of the particle, we can
say that its equal to its value when Rk= 5.43045*10719.

G

:m:l

RaNA103 =

2

2[tRaX ON410°)

31.3809747 ... = 31.38097437 ...

Which means the equations above is correct. And this equation representing the particles's natural
behavior to from gravity in the classical level with respect to the hadrons expansion lattice and
according to the Einstein field equations.

4. References:



[1] J. ). Krauth,1,2 K. Schuhmann,3,4,5 M. Abdou Ahmed,6 F. D. Amaro,7 P. Amaro,8 F. Biraben,9 J.
M. R. Cardoso,7 M. L. Carvalho,8 D. S. Covita,10 A. Dax,11,4 S. Dhawan,11 M. Diepold,1 L. M. P.
Fernandes,7 B. Franke,1 S. Galtier,9 A. Giesen,6,5 A. L. Gouvea,7 J. Go tzfried,1 T. Graf,6 M. Guerra,8
J. Haack,2 T. W. Ha'nsch,1 M. Hildebrandt,4 P. Indelicato,9

L. Julien,9 K. Kirch,3,4 A. Knecht,4 P. Knowles,12 F. Kottmann,3 E.-O. Le Bigot,9 Y.-W. Liu,13 J. A. M.
Lopes,7 L. Ludhova,12 J. Machado,8 C. M. B. Monteiro,7

F. Mulhauser,12,1 T. Nebel,1 F. Nez,9 P. Rabinowitz,14 E. Rapisarda,4 J. M. F. dos Santos,7 J. P.
Santos,8 L. A. Schaller,12 C. Schwob,9 C. I. Szabo,9 D. Taqqu,4 J. F. C. A. Veloso,10 A. Voss,6 B.
Weichelt,6 M. Willig,2 R. Pohl,1,2 and A. Antogninil,3,4,a, 2017. The proton radius puzzle.
arxive.org PDF. 2 June.

https://arxiv.org/pdf/1706.00696.pdf

(Accessed 2017-06-02)

[2] Veritasium, Pr. Derek leinweber. 2013. "Your Mass is NOT From the Higgs Boson"
https://m.youtube.com/watch?v=Ztc6QPNUqls ( Accessed 2013 / 05 / 08 )

[3] Jerzy Michal Pawlak, 2014. Are quarks able to obtain kinetic energy? quora.com

https://www.quora.com/Are-quarks-able-to-obtain-kinetic-energy

(Accessed 2014 / 02 / 19)

[4] Red Act." Stress energy momentum tensor" https://en.m.wikipedia.org/wiki/Stress-energy

[5] WolframMathWorld. "delta function" mathworld.wolfam.com

[6] Functions.wolfram. "Dirac delta functions: Summation" functions.wolfram.com


http://arxive.org/
https://arxiv.org/pdf/1706.00696.pdf
https://m.youtube.com/watch?v=Ztc6QPNUqls
http://quora.com/
https://www.quora.com/Are-quarks-able-to-obtain-kinetic-energy
https://en.m.wikipedia.org/wiki/Stress-energy

Conclusion

In this paper we achieved mathematically that the excistence of the hadrons duo
to the physical consequences of quarks spin in the higgs field for creating spherical
color charged energy as higgs bosons waves. This real model explains and predict
all the physical interactions between particles, the proton radius and the proton
spin. It's able to change the world vision of the renewable energy and the all the
energy industries in the world; because its simulate the process of creating an
energy in our universe that we can obviously use.

And show us the process of creating the hadrons which are the most familiar
family of particles that particles physics deal with. A new concept will help us
improving the standard model of particle physics; because it's solve one of the
most theoretical physics problems of all the time: The Proton Problem, The Proton
Spin Crisis and the behavior of a valence quarks.



Recommendation

This is a brand new discovery in the world of the renewable energy; it's show us
the process of creating energy that the particles are made of. It can change our
understanding about the energy in the future by controlling the process of creating
the existence itself.

And also help us to solve most of the mysterious problem in theoretical physics.
using this research as a brand new gate to a new theoretical & industrial physics
will help the world.

Its open a new gates in physics, engineering and a lot of applied sciences.

And also this module which give us a lots of facts about the behavior of the quarks
give us the opportunity to simulate the whole existence by the basics of
mathematics starting from this model and that obviously help us to explain,
predict and control chemical reactions in the nature & human body and the shapes
of the existence in the universe.



