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Abstract:
The mass of neutron is slightly greater than18&®8tedns. So it is argued that neutron
contains 919 electron-positron pairs and that &nowosis slightly heavier than electron. It
can be shown that the minimum number of electrasitpn pairs required to create a
spherical structure with minimum imperfection is99thus validating the argument. A
similar logic is applied to arrive at the structafeelectron/positron. Based on these, it is
argued that the natural choice of elementary gastic deterministic, and not random.
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I ntroduction:

The masses of elementary particles like electrentop and neutron are determined
experimentally. Why these particles have the gim@&sses cannot be explained based on
existing concepts. The alternate concept that mettmade up of identical basic ufits
(fundamental particles) implies that electron, proand neutron have internal structures.

Step by step integration:

The proposed fundamental particles move at spégdrid exist as pairs. The individual
particles in a pair remain separated by a distanbe whereA, is the Compton wave-
length of neutron (so, d= 4.2004x0m). The pair rotates as it moves forward; so the
paths of the individual particles in it are helicBlectromagnetic radiatiofisare streams

of such pairs; the actual integration of pairststarth the formation of spherical shells
(radiusAn/T). These shells integrate into electron-positromspavhich integrate further
into neutrons. Neutrons change into proton- electgystems (hydrogen atoms).
Hydrogen atoms fuse together giving rise to heaatems.

Packing of spheresinto spheres:

As heavier particles are formed from spherical Ishehe integration is a process of
packing smaller spheres into larger spheres. Mizia single layer of closely packed
spheres. Taking any sphere as the centre, and negnall spheres that are beyond a
given distance, we get the central layer of thgdasphere. Layers can be built on both
sides of this to complete the larger sphere of rigiralius. The distance of any particle
from the centre of the sphere can be ascertairiagd tiee relation, t= x*+y?+z%, where X,

y and z represent the position coordinates froncémtre.

Though it is impossible to create a perfect spifien@ smaller spheres, the imperfection
will be the least in some cases, and the matheat@ionstantt decides this. The smallest
whole number fraction fortis 22/7, implying that 22 spheres can be arramgéage form



of a nearly perfect circle of diameter 7 spheresinyy the same logic, we can say that the
minimum number of spheres required to form a laggpérere with minimum imperfection
will be such that the radius of the larger sphenegarly 7 times the other.

Thecriterion for integration:

Theoretically, any number of shells can integrate a heavier particle, thus giving rise
to a variety of heavier particles. Buthé natural choice will be the one that will hahe t
maximum perfection with minimum number of constifsieSo the constant decides the
natural choice. The structures of electron androawudre proposed, based on this view.

Structure of electron/positron:

Arranging shells as explained above, the centya@rlaf electron/positron can be obtained
(fig.1). Here the diameter contains 7 shells. # thstance between shells in a line is 2
units, then the distance between the lines3isunits. The next layer can be built by
placing shells in the troughs in each line (not&tween the lines), taking any set of
parallel lines. So the distance between the |laydtslso bev3 units (exactly the same as

the distance between the lines), thus giving symmé&ompleting the sphere, there will

be three layers on either side of the central |eayed it will contain 155 shells (ref. table).

Layer No. of shells
Central 1x37 37
I 2x30 60
Il 2x19 38
1] 2x10 20
Total 155
Fig 1:Centrallayel of electroi/positror Table 1: Number of shells ileachlayel

The structure is symmetrical and the topology hsthat if the maximum radius (along
the shaded diameters) is taken as one unit, thieata@3 (both in the given plane and in
the perpendicular plane) at8 units. It can be seen that the classical radiuslexftron
lies in between these two values (the maximum mdi7x4.2004x18° m). At the time

of formation of electron-positron pair, positrorgates some extra fundamental particles
at the expense of electron. Thus, positron is gligheavier, though both contain the
same number of shells. Both have the same energ§/2nwhere ‘m’ is the average
mass), but positron being slightly heavier, hastsige of energy, and electron has excess
energy. So positron and electron have oppositegeldar

Note: Packing of shells around the central layer canldrge in different ways and the number

required will vary. Initially, as a possible aveeaghe number of shells was taken to be 150; the
physical constants of the fundamental particle miire my earlier pap&t are based on that.
However, considering the symmetry and topology,aheve arrangement with 155 shells seems
to be better. In my subsequent papers, physicatants based on this will be used.




6. Structure of neutron:
Based on the same argument, the central layerutfareshould contain electron-positron
pairs closely packed in the form of a circle ofrdeder 7 pairs. But symmetry requires
that neither the electron nor the positron shoeidain at the centre; so the centre will be
vacant, and the diameter will be 7.5 pairs. Sudhyar contains 168 particles (fig.2).
Here, the particles are arranged such that thardistbetween particles in any line is 2
units, the ‘maximum-radius’ of electron taken ag omit; so the thickness of the layer is
V3 units, the radius of electron in the perpendicdieection. The corners can be slightly
rounded by rotating the last particle througtf,3nd thus the maximum radius of the
layer is 14.732 units. Placing similar, but ceriiited, layers above and below the central
layer in such a way that the vertical arrangeméngaaticles is linear, and removing all
particles beyond 14.732 units, we can complete Sleere. Here also, the distance
between layers ig3 units (the same as the distance between the lilbg) sphere will
have seven layers on either side of the centraklagd will contain exactly1838 particles
(refer table). The mass of neutron is slightly ¢gedhan the mass of 1838 electrons
(my/me=1838.63). The small difference can be attributepdsitrons.

Layer | No. of particles
Central | 1x168 168
I 2x163 326
Il 2x163 326
1 2x151 302
v 2x127 254
\Y 2x109 218
VI 2x85 170
VI | 2x37 74
Total 1838

Fig 2: The centralayer of neutron Table 2: Number of particles in each le

The central layer of neutron represents a plansyofmetry. In addition to the central
layer, it has another nine ‘planes of symmetryinich the arrangement of particles is
layer like (a set of three layers at°%nhd a set of six layers at 6t the given plane,
passing through the marked diameters). The strudias thus perfect symmetry, and is
nearly spherical. Thus neutron contains the minirmumber of particles required to
form a ‘nearly spherical structure with perfect syatry’, and hence neutron is the
natural choice for the integration of electron-pasi pairs.

7. Structureof proton and nuclei:
In the above structure, remove one electron ahthél centre with the unpaired positron,
and we get a proton, the nucleus of hydrogen afidma.nuclei of other atoms also have
similar structures. They contain electron-positpairs (not protons and neutrons) with
unpaired positrons distributed uniformly. The pasis remain in a set of six planes
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around a common diameter. The electrons remaitirmghthe nucleus in such a way that
the number of electrons is equal to the numbeositpns in any of these planes.

Interactionsinside the particles:

The above structures agree with the alternate pdnafeforce”: Force is reaction to
motion, and so force is equivalent to energy, ake énergy, force is conserved. The
proposed shell moves at speed ‘c’, the natural spéefundamental particles; so its
energy and force are equal toac(in energy units). Here, gravity is the onlyder and

G is such that the force calculated using it isaéda the energy possessed, when two
shells moving at speed ‘c’ touch each other; thafarce is completely used when two
shells stick together. G varies with speed andirscdy proportional to % When an
electron-positron pair is formed from shells, hak energy remains inside as vibrations
and so the speed is onlye/ For this speed, G of shells is just half andaod used is
half. So inside electrons/positrons, the shells fmam closed chains using the whole
available force. Since half the energy remainsnaglé vibrations in electron/positron,
half the force manifests as electrostatic force. dectron and a positron can stick
together either by using the whole gravity or bingshe whole electrostatic force; that is
they can form closed chains with alternate grawitetl and electrostatic bonds, using
their whole force.

In symmetrical packing, the particle at the censresurrounded on all sides by other
particles, and so using Gauss theorem, there wilhd net force on the central particle.
So the central particle will not be exerting anyc® on the rest. Naturally, the whole
available force of the central particle will remainused. That is, centre filled structures
will have unused force. Electrons and positronseh@entre filled structures. The force of
the central shell remains unused; the rest ofhileissform a closed chain.

The proposed structure of neutron has a vacantecefie electron-positron pairs in it
form a closed chain using their whole availablecéorSo a neutron has no fields and
cannot interact. However, the motion of neutronatge an inertial force towards its
centre, and so the structure is unstable. So nmeutnarn into proton-electron systems.
Proton has a more stable structure with a posatdhe centre. The force of one positron
is available for the proton to interact.

As pointed out, a positron has shortage of enenglyn@nce a positive chafjeln atoms,
the electrons acquire some extra energy to revateend the nucleus. Naturally, the
positively charged nuclei should have a correspandhortage of energy. So, at the time
of formation of atoms, electromagnetic radiatiosiseams of fundamental particles) are
released. So the mass and internal energy of efepwsitron pairs in protons and nuclei
are slightly less, compared to those in neutrons.

Conclusion:

(). Natural choice:
This paper puts forward the hypothesis that métdear only one type of fundamental
particles, which can integrate into a variety cavier particles; but the natural choice



depends on symmetry and structural perfection ta@@ne with minimum number of
constituents is preferred. This is found correcthia case of neutron, thus providing
theoretical evidence for the hypothesis.

(ii). Step by step integration:

The step by step integration from shells to newrdras been mathematically
explained based on internal structures. Simildnlyproposing suitable structures for
electromagnetic radiatiofisthe step by step integration from fundamentatigles to
the shells can be explained. Based on these, warcar at the physical constants of
the fundamental particle from the known values ngmthe ‘mass of neutron’
‘Compton wavelength of neutroand Speed of light’ Thus the picture at the particle
level will be complete.

(iif). Meaningful physical structures:
This is for the first time that clear ‘physical’rsttures are proposed for electron,
proton, neutron and nuclei. The proposed sizeseotran, proton and nuclei are
proportionate to the size of electron. (The preseethod of calculating electrostatic
force, using charge, has led to the wrong notian e sizes of proton and nuclei are
not proportionate to that of electron. The alteznebncept of fordd proposes that
mass should be used for calculating all forces.)

(iv). Minimum arbitrariness:
The Standard Model proposes the internal structofegutron and proton in a very
complex manner; an entirely new concept namely octo-dynamics’ has been
introduced solely for the purpose of explaining ithteractions within these particles.
In contrast, the structures proposed in this pagpernot require any exclusive
concepts; the forces and interactions that we @bsat the normal level alone are
required. Thus there is minimum arbitrariness.
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