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Chapter 8. Atomic nuclear structures
Appendix: Atlas of atomic nuclear structures.

The Mendeleev' s Periodical law and the pat-
tern of the Periodical table are signatures of the
nuclear building tendency of the stable elements (a
conclusion apparent at the end of this chapter).

The technological achievements in different
fields such as: biomolecular physics, nanotechnol-
ogy, new materials, transmutation of elements
(cold fusion) an so on indicate that the nuclear
structure of the atoms is still unknown mystery.
The Quantum mechanical models of the atoms, do
not provide structural features of the atomic nuclei.

8.1 The Quantum Mechanical model of the
atoms as a mathematical model only

The Bohr planetary model of the hydrogen
atom despite its problems fits to the adopted by the
Modern physics concept about the physical vacu-
um. The guantum mechanical models of the atoms
are based on the Bohr planetary atomic model, but
upgraded with with some additional rules. Asare-
sult number of workable models are defined for the
atoms with additionally restriction rules and care-
fully selected parameters of the wavefunction solu-
tions. Despite of this a pure theoretical model is
quite difficult even for the Helium.

L et describing some specific features of the
QM models of the atoms. Having in mind, that the
number of the protons in the neutral atom is equal
to the number of the electrons, the QM model uses
the number of the electrons as an identificator and
finds a rules for their arrangement in shells and
subshells. The found rules are well suited to the el-
ement position in the periodic table. The use of the
wave function with the proper set of quantum num-
bers successfully describes many spectral features
as transition between different orbits. It is well
known that the number of protons define the ele-
ment and its chemical and physical properties.
From the other hand the atomic spectrum that isthe
distinctive signature of any atom isrelated with the
electron orbits.

The nuclear radius, according the QM model
isin order of 102> m, whilethe size of the orbitsis
at least 10% times larger. Then a logical question
arises. How the protons bundled in so small nucle-
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us are able to define extremely well the position
and shapes of all possible orbits? The QM mechan-
icsis not able to provide logical (physical) answer
of this question.

The strongest experimentally related argu-
ments that QM uses for the planetary atomic mod-
els is from the scattering experiments. The
Rutherford experiment is cited as a classical one,
but many other experiments are also done. One of
the biggest confusion, however, comes from the
fact that the output results from the scattering
experiment rely on adopted scattering models,
while the models themselves are strongly de-
pendable on the adopted concept about the
physical vacuum. In order to obtain the nuclear
size (or proton or neutron dimensions), for exam-
ple, an interpretation scattering moddl is used. If
considering the Rutherford experiment, the meas-
ured output result is the angular distribution of the
scattering. The Atomic nuclear size is derived by
admitting that it has a spherical shape. But atoroi-
dal shape or atwisted torus with a proper thickness
will provide the same angular distribution.

From the point of view of the BSM it ap-
pears that the obtained results may differ signifi-
cantly from the reality because the following
considerations are not taken into account:

- the atomic nucleus is considered a
spherical with a uniform density

- the structure of the physical vacuum is
not taken into account

- the structure of the elementary parti-
clesinvolved in the scattering is not taken into
account

The above considerations indicate that for
the case of the suggested concept about the physi-
cal vacuum all the scattering experiment should be
reconsidered, because the real dimensions and
shapes of the proton and neutron (and the atomic
nuclel respectively) may appear quite different.

The QM models operate only by energy
levels, so they do not give any information about
the structural features of the atomic nuclei. In many
cases they provide correct energy levels of the ex-
cited states or the energy interactions based on the
discovered quantum mechanical rules and experi-
mentally measured constants. While the QM rules
are quite useful, the physical mechanism behind
theserules, however, has been unknown so far. Ac-
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cording to the BSM, the QM models of the at-
oms are not real models but mathematical
models only. In order to operate, the QM models
need the uncertainty principle suggested by He-
isenberg. This is dictated by the adopted concept
about the physical vacuum (while the existing me-
diais not apparent, the process of the photon emis-
sion and absorption hasto be directly related to the
position of the electron, but both processes are re-
lated with multiple electron orbital circling, so the
uncertainty principle is necessary). In the suggest-
ed vacuum concept according to BSM, the photon
emission is a result of the CL space pumping ob-
tained by the multiple orbital circling of the elec-
tron. This opens a possibility for a classical
analysis of QM phenomena without using of the
Heisenberg uncertainty principle. Such new kind of
analysis was shown in Chapter 7 for the hydrogen
atom. Additional examples of such anaysis are
provided in Chapter 9 for estimation of vibrational
energy levels of simple molecules (despite the
shown methods give approximate value, they pro-
vide a valuable information about the proton and
neutron configurations of the nuclei).

The QM models could not provide infor-
mation about the real nuclear structure due to the
missing following features:

- the material structure of the CL space
environment with its Zero Point Energy;

- the complex spatial structure of the
atomic particles;

- the structure and the oscillation prop-
erties of the electron;

- the I G forcesinside the Bohr surface;

- thedistributed E-field of the proton in-
sidetheBohr surfaceand themodified Coulomb
low

The IG field as seen from the total course
of BSM is the most fundamental physical law be-
hind the known fields (Newtonian gravitation,
electrical and magnetic). It is directly involved in
the nuclear binding energy and is apparent in the
vibrational properties of the atoms in the molecule
(as shown in Chapter 9). However, it is completely
hidden in the QM models of the atoms.
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8.2 BSM concept about the atomic structure

According to BSM, the proton has a shape
of Hippoped curve with a parameter a = /3 and a
length of 0.667x10™° m . The proton core thickness
is 7.84x10* m, whileits cut length is 1.627E-10 m.
The proton is only a twisted shape of the proto-
neutron - a primary stable particle as a result the
particle crystallization process, which has preceded
the birth of the galaxy (as discussed in Chapter 12).
The protoneutron shapeis atorus, but this shapeis
not stable in CL space. The proton and neutron
contain same types of helical structures (torus and
curled toruses), the difference between them is
only in their overall shape. All the FOHSs havein-
ternal RL latices that are able to modulate the CL
nodes of the surrounded space by their |G field. In
the shape of the neutron, the external modulation
from the RL 1G field appears symmetrical and
forms a proximity field that is locked by the 1G
field. In the shape of the proton the external modu-
lation from the RL G field is not symmetrical, so
it appears unlocked and created apositive charge as
aspatial domain of positive EQs. In both cases the
charge in the proximity is distributed around the
external shell. Thisfeature provides the conditions
of the quantum orbits. Therefore the orbital traces
of the electrons are strictly defined by the proximi-
ty E-field.

Theelectronisasinglecoil helical structure
whose external diameter isvery sightly larger than
the proton thickness 2(R_+r,) = 7.9x10™ m.

The BSM theory was able to unveil the
atomic structure of all elements as an spatialy or-
dered systems, composed of the basic particles pro-
ton and neutron. The mutual spatial positions of the
protons and neutrons in the atomic nucleus is one
of the most important atomic feature for every ele-
ment. Their arrangement is defined by the shape of
the proton and neutron, the |G fields and the dis-
tributed E-field around the proton core, inside the
Bohr surface (see the definition of the Bohr surface
in Chapter 7). Such nuclear structure defines sepa-
rate orbital quasiplanes for every proton. The elec-
trons are subordinated to occupy the orbital
quasiplanes inside the Bohr surface of the protons.
Theindividual Bohr surfacesfrom closely connect-
ed protons may combine in one integrated Bohr
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surface. The € ectron orbits of the neutral atom are
always inside the integrated Bohr surface.

8.3 Atlasof atomic nuclear structures

The nuclear configuration for the most
abundant isotopes are shown in an appendix titled:
Atlas of Atomic Nuclear Structures (ANS). In or-
der to simplify the drawings of the complex three
dimensional nuclear shapes, two dimensional
sketches are used where the basic elements (pro-
tons and neutrons) are shown by corresponding
graphical symbols. Figure 8.1 showsthese symbols
and their use for a graphical presentation of some
of the most simple elements. hydrogen deuteron,
tritii and helium.

P D T He P
Fig. 8.1
Symbols for atomic nuclear structures

The following notations are used:
p - Proton

D - Deuteron

T - Tritii

He - helium

N - neutron

8.3.1 Building rulesof theatomic nuclei, related
with Z number

Using the Z number as an argument, the
build-up trend is investigated and the following
rules are discovered. They are logical consequenc-
es of build-up process, governed entirely the natu-
ral forces (see §8.3.2).

e Chain building principle: a consecutive
building of complex structures by starting
from simple basic one and bonding addi-
tional basic structures

» End product of particular element: a com-
pact shell structure formed of basic elements
arranged accor ding to natural rules and
kept stable by the close proximity |G field
(and €electrical field) in CL space environ-
ments
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» Natural selection of the stable atomic struc-
tures. a processrelying on theradioactive
decay

8.3.2 Natural forcesinvolved in the atomic
build up process:

» External gravitational pressure

* Proton - proton repulsion

* Neutron - proton near field interaction in the
moment of neutron insertion over the proton
saddle

* 1G (Intrinsic gravitational) attraction
between protons and neutrons

* Dynamical interaction between theinternal
RL(T) of the protons and neutrons and the
surrounding CL space

» Spacelocking of the proton electrical field
by the orbiting electron and the 1 G field (for
aneutral atom only)

8.3.4 Complying to discovered naturally exist-

ing rulesand principles

e Periodicity in the atomic structurescorre-
sponding to the periodical table

* Complying to chemical valencies

e ComplyingtoHund’srule

8.3.5 Useful data for unveiling the nuclear
structure

» X-ray properties of the elementsin a solid
State.

» Laue back-reflection patterns

Relation between the nuclear bonding

energy and the X ray spectra of the elements

* Oxidation number by experimental results.
Principal and secondary valencies.

» |onization potential dependence of Z
number

» Consderationsfor orbital interactions and
pairing between the electrons from different
orbitals

» Radioactive decay of unstable isotopes

e Optical atomic spectra

» Photoelectron spectra of molecules

* Nuclear magnetic resonance of the elements

* Nuclear configuration and VSEPR model for
chemical compounds
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* Vibrational propertiesof theatomsin the
moleculesin a gas phase.

8.3.6 Type of bondsin the atomic nuclear struc-
ture

The protons and neutrons in the nuclear
configuration are kept together by different types
of bonds. The abbreviated notations of these bonds
aregivenin Table 8.1.

Bonds in the atomic nuclear structure

Table 8.1
Bond notation Description

GB Gravitational bond by 1G forces

GBpa polar attached GB

GBpc polar clamped GB

GBclp (proton) club proximity GB

GBnp neutron to proton GB

EB electron bond (weak bond)

8.3.7 Basicrulesin the process, leading to build-
up of stableisotopes.

The build-up process of the structures shown
in Fig. 8.1 is quite evident. However, it till re-
quires special external conditions. To be inserted
over the proton, the folded neutron hasto overcome
initially the repulsion forces between its proximity
near E-filed (locked by the I G field) and the proton
E-field. The build-up of He from two Deuterons,
also requires specia environments. It causes, also,
alarge amount of CL space energy to be freed asa
result of a CL space shrinkage (bonding energy).
The He atom possesses largest |G field density in
comparison to other basic structure. So it is quite
reasonable to be embedded as a He nucleus in the
nucleus of any stable element. The shape of other
basic components allow they to be attached to the
He nucleus. Following thislogic, and the consider-
ationsin 88.3.4 and 8.3.5, it is discovered that the
trend of congregation into larger atomic nuclei
leads initially to building of polar structure, in
which the He nucleus is in the middle. After such
structure is completed to some level, at which the
eguatorial radius is larger than the polar one, the
build-up trend leads to connection of such struc-
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tures in the polar regions. As a result of this, the
build-up trend leads to a polar-connected chain
structure. After the building of three polar connect-
ed structure, the build-up trend changes to mostly
equatorial growing, in order to approach more
shperical shape. The envelope of the completed po-
lar structures and their interconnection areillustrat-
edinFig. 8.2.

polar axis

polar region | He

/| completed
polarregion . shall

envelope

Fig. .8.2
a. - polar structure; b. - polar-chain structure

The detailed analysis of the build-up trend
leads to discovering the following rules:
(1) The build-up trend, following the increase of Z
number, leads to a building of congregation of po-
lar-chain structure. The first level of the congrega-
tion isacompleted polar structure containing Hein
the centre. The second level of the congregation is
achain connection of completed polar structuresin
the polar region. This trend appears valid up to
three polar structures (see Fig.8.2.b). Thethird lev-
el of the congregation isrelated with build-up proc-
ess in which basic components are attached in
equatoria regions. In such case the atomic nucleus
approaches a more spherical shape. The first level
of the congregation is completed at Ar. The build-
up phases for the second and the third levels over-
lap. The third level of the congregation is a build-
up of equatorial shells, so the nuclear shape tends
to approach amore spherical form.
(2) The building of the atomic nuclel is based on a
process of bonding of basic elements (proton, Deu-
teron, Tritii, Helium). Once bonded, every basic -
ement is kept in that position due to the I G fields
involved in the synchronization between the in-
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ternal RL(T) of all involved FOHSs. Such type
of synchronization efficiently eliminate the re-
pulsive forces between the separate protons.
This type of bonding is named gravitational (G.
bonding). Four different types of G. bonding are
distinguished: GBpa, GBpc, GBclp, GBnp (see
Table 8.1).

(3) The main bonding mechanism, responsible for
the atomic build-up isthe polar gravitational bond-
ing. It appearsin two types. - polar attached GBpa,
and polar clamped, GBcp

(4) Every GBpabonded proton (Deuteron or Tritii)
has some rotational freedom of motion in the polar
plane, but very limited freedom in the equatorial
plane. Neglecting the equatoria freedom, the pro-
ton position may be defined by the angle between
the nuclear polar axis and the the long axis of the
proton.

(5) Polar region problem: The polar electron circles
around the core of all Gpabonded protons (Deuter-
ons or Tritii). Thisis a place of increased I1G field
density and concentrated E-field lines. The protons
contributesto this |G field concentration, while the
neutrons over the proton saddle, pull up thefield to
the periphery. For the stable isotopes a correct bal-
ance between proton and neutron number exists.
Unstabl e isotopes converts to more stable elements
by g~ or " radioactive decay.

(6) The Hund's rule exhibits four type of appear-
ance: two types of orbital pairing and two types of
QM spin pairing. The different types of pairing
possess different pairing strengths.

(7) The proton shell build-up trend matches the
corresponding raw of the periodic table. The iso-
topeis stable, if the spatial arrangement of the pro-
tons fulfils the Hund’ s rule according to which the
largest possible pairing strength appears as a dom-
inant.

8) For Z- numbers larger than 23 or 28 more that
one branch of the growing trend are possible. Some
branches may pass through a zone of unstable iso-
topes and reach a stable isotope zone again.

9) The single polar structure is completed at Argon
atom. The additional nuclear growing by bondings
in the both polar regions continues to the group 10
(of periodic table), where it is interrupted. The
probabl e reason is the balance between the gravita-
tional field and EM field of externa protons. Group
11 is from another branch that has been grown in
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one pole only, but has been unstable. From groups
11 to 18 this branch is stable and the growing trend
is completed at the noble gases.

(10) The growing mechanism for the atoms after
Argon, could be based not only on abonding of ba-
sic structures but also on an attachment of smaller
nuclear structures, either with completed or not
completed shells. The attachment is also at the po-
lar region, but conditions for aclamp type of bond-
ing are required (GBpc). This may reduce the
probability of such growing.

(11) The external atomic structure that determines
the chemical valence have similarity for the groups
between 11 and 18 up to the element Rn. The Lan-
tanides and Actinides have different external struc-
tures, not matching the structures of the mentioned
above groups.

(12) For the groups 11 to 17 another weak bonding
mechanism, named electron bonding (EM), inter-
fere the main build-up mechanism, based on apolar
bonding. It is based on interaction between quan-
tum orbitals and is related with the Hund's rule.
The EB bonded protons are excluded from the
chemical bonds. Under influence of astrong chem-
ical reagent, however, they could be unbonded.
(13) Theweak EB bondings convertsto strong GB-
clp bondings at group 18. In such case, the protons
could not participate in any chemical bondings.
(14) A chain of three polar structure is completed at
Xe atom and the additional chain growing isinter-
cepted. Then atendency to equatorial growing pre-
dominates, leading to build-up of the Lantanides
(In the periodic table the Lantanides are shown af-
ter Ba, but the position of the two polar protonsin
Baare preserved in al Lantanides).

(15) The Lantanides grow by GBclp bonding of
deuterons (proton, tritii) to the equators of the two
ends polar structures. They periodically become
EB bonded in pairs due to orbital pairing (Hund's
rule). Their EB bondings behave differently due to
the different spatial positions of the protons. Such
bonded protons (D,T) become underlying shellsin
the next following elements, but they can not be
converted to strong GB bondings. They are source
of alpha particlesin the alpha radioactive decay.
(16) The nuclear structures from Hf to Rn grow by
GBcpr bonding of deuterons (tritii) to the equators
of the middle and two end polar structures, forming
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two shells (2 x 8) with arotational helical symme-

try.

(17) The Actinidies grow by GBclp bonding of

mainly tritii (proton, deuteron), to the equators,

forming another two shells between these of Hf -

Rn.

(18) All atomic nuclei exhibits a higher order heli-

city possessing the same handedness as the proton.
Additional less general features will be dis-

cussed in the next paragraph.

8.3.8 Discussion about the basic rules

Fig. 8.3 shows mechanical mock-ups for il-
lustration of the building process.

Fig 9.2

Fig. 8.3
[lustration of spatial aggregation by
bonding of basic structures

Polar angle of the polar bonded proton and its
range of freedom

The central structure to which Deuterons are
bonded by GBpaisaHe atom. This GBpabonding
allows a freedom of rotational motion in limited
angle (about 90 deg) inthepolar planeasillustrated
in Fig. 8.3. The freedom of motion in a plane par-
allel to the equator is only afew degrees. It isevi-
dent that the freedom of motion isrestricted by the
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hardware structure and the E-field inside the Bohr

surface. The electrical interaction, for example,

will not allow the free ends of protonsto be so close
as shownin case a. In one case of Hund's pairing

the free ends could approach the case shownin a,,

but little bit apart, in order to have aroom for both

circling electrons to pass between the proton clubs.

In case .b aBGclp type bond is shown. Thistype of

bond exists in the internal proton shells and in the

external shell of the inert gases.

Neglecting the equatorial freedom, the posi-
tion of the proton could be defined by the angle
between nuclear polar axis and the long axis of
the bonded proton. This angle may be defined as
a polar angle, characterised by an angular range
and boundary conditions.

e Thepolar angle approaches zero (but could
not reach), when the free proton club isfar
from the equatorial plane.

» Therange of the polar angleisrestricted
from the structural configuration and pair -
ingwith protons, bonded in the opposite
pole of the nucleus.

The polar angle and itsrange are very charac-
teristic parameters of the valence proton. The rang-
es of the polar angles of the protons are different in
the different elements.

The four types of the gravitational bonds and
onetype of the electron bond areshowninFig. 8.4

L GBpa

GBpa

Fig. 8.4
The left structure s “Li nucleus, while the right
structure is a portion of nucleus. The annotation of
the different type bondingsis according to Table 8.1
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The electron bond (EB) corresponds to one
type of Hund' s rule electron pairing. The common
electron orbits for EB and GBclp bonds are also
shown. The electron orbital planefor EB iscloseto
the polar plane of the atom, while the electron or-
bital plane of GBclp iscloseto the equatorial plane
of the atom.

Itisevident from Fig. 8.4 that when using the
Hippoped curve symbols, the drawing becomevery
complicated for elements with high Z number. For
thisreason, in the Atomic Atlas drawings, only the
He symbol is used in the centre, while the protons
are shown as a vectors (like symbols). Evenin this
way the drawings of the heavier atoms become
overcrowded. In such case, an additional drawing
simplification are used as the following:

- more complex nuclear structures are shown
by three views (projections) ; the middle projection
is a polar section; the top and bottom are polar
views.

- the polar view shows the peripheral struc-
tures from its side only and without showing the
helicity

- in the polar view, the angles between the
symbolic vectors, and the vectors lengths may de-
viate from the real perspective view, for reason of
drawing clarity

- completed and known internal structure
(like Ar), when participating in element with high-
er Z number, may be shown by dashed shaped oval
or polygon (close to the structure envelope)

- the nuclear helicity is not shown in the
drawings

- additional symbols for electron bonding
(EB), corresponding to Hund' s rule are also used.

Electron pairing and Hund’srule.

In 8§7.11 the magnetic field related to the el ec-
tron magnetic radius was discussed for the single
proton. It was emphasized, that it is kept inside the
Bohr surface. When morethan one protons are con-
nected to the polar region of the He nucleus, their
individual Bohr surfaces become connected into
one integrated Bohr surface. This surface now
closes a common volume. In such case, it is possi-
ble the magnetic fields, related to the magnetic ra-
dii of the electrons to interfere. The electrons are
still in their orbits, but their QM spins become mu-
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tual dependent. This affects the position and orien-
tation of the orbits of the different protons and
consequently the proton position (having in mind,
that the proton has some angular freedom in the po-
lar nuclear plane.)

There are number of differences between the
QM model and BSM model that reflects also to the
terminology:

(@) the electrons in QM model circulate
around a common nucleus, containing all pro-
tons and neutrons

(b) the electronsin BSM model are strongly
connected to their protons

One or more electrons according to BSM
may passto other protonsonly in special caseslike:
an Auger effect; a radioactivity decay, a mutual
alignment of valence protons, bonded to one pole.

(c) According to QM model, the atomic ele-
ment position in the Periodic tableisdirectly re-
lated to the electron orbits, defined by shellsand
subsnhells

(d) The electronic shell and subshell config-
urations, used in QM model, do not have the
same physical arrangementsin the BSM moddl,
but theionization energies are the same.

(e) The orbital quasiplanes for the valence
protons in the atoms are of similar type as the
orbitals in the Hydrogen, corresponding to its
spectral series. Lyman, Balmer, Paschen,
Bracket etc. The Lyman series, however, issig-
nificantly restricted for heavier atoms, whilethe
Balmer oneisalways available. Therestriction
of the Lyman series depends also of the aggre-
gated state.

Despite the above differences, the BSM mod-
el provides excellent match of the atomic elements
to the periodic table with clearly defined building
rules. The BSM model provides also clear physical
explanation of the Pauli exclusion principle and the
Hund's rule. The Pauli exclusion principle, dis-
cussed in 87.11 for the Hydrogen atomisvalidina
similar way for all atoms.

TheHund’ srule according to BSM model ap-
pears in two options, each one possessing two sub-
options:

- orbital pairing

- electron pairing

The orbital pairing subdivides additionally
into:
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- orbital pairing for protons attached to a
common pole

- orbital pairing for protons, attached to dif-
ferent poles

The electron pairing aso isvalid for two cas-
es of the proton bondings: EB and GBclp.

The different options of the Hund’s rule are
illustrated by Fig. 8.5.

g
Be 1 ’IB
% TII
a b, c d.
Fig. 8.5
The Hund' s rule appears to be of four
different types

The pairing in case a. and b. is a complimen-
tary alignment of the two orbits, due to their com-
mon interactions. The interactions are result of the
magnetic fields induced by the electron magnetic
radius of their orbiting electrons, but kept inside the
integrated Bohr surface. The arrows show the rota-
tional direction of the electrons.

The electron pairing in case c. has adifferent
physical aspect. In this case the free ends of the
protons are approached and their electronscirclein
a common orbit, passing through their clubs. (The
electron trgjectories are different only near the
plane of the proton club.). The electrons must have
opposite QM spin. This type of pairing provides
electron bonding (EB) between protons connected
to the opposite poles. In this type of bonding the
protons are excluded from the principal valence of
the element. This type of pairing corresponds to a
Hund' s rule applied for groups 11 to 17 of the pe-
riodic table.

The electron pairing in case d. corresponds to
acompleted proton shell. The paired electrons pass
through a pair of GBclp bonded proton clubs. The
orbital planes in this case are perpendicular to the
orbital planes of EB bondings. The drawing plane
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for the casein Fig. 8.5.d coincides with the equato-
rial plane of the atom. The orbital planesare dight-
ly tilted to the equatorial planes due to the atomic
helicity. In this case the neighbouring orbits are
paired due to their proximity. This type of pairing
will be additionally discussed in §...

Another feature for the cases shownin a. and
b. is that the both electrons may have one and a
same quantum numbers. In a first gland, it may
looks that such condition is in conflict with the
Pauli exclusion principle, but in fact it is not. The
principle is formulated in accordance to the quan-
tum mechanical model, where the electron kinetic
energy and transition moment are associated with
the emission of photon. According to BSM theory
however, the photon emission is associated with
the CL space energy around the proton. The latter
is not identical to the electron kinetic energy, be-
cause in the nuclear proximity (inside of the Bohr
surface) it redistributes much faster than the elec-
tron transition. Let to admit that both electrons of
the pairing in case a. and b. have one and same
same quantum numbers. They should have, howev-
er, different QM spinsdueto the orbital interaction.
When one electron losing an energy fallsin alower
orbit (following by a photon emission), the other
electron will profit of thisand will take a portion of
this energy before the photon is emitted. Conse-
quently the second electron now will have different
kinetic energy. So the Pauli exclusion principle is
still valid. In order to avoid some misinterpretation,
when considering the BSM model the Pauli exclu-
sion principle, could bereformulated: as: Simulta-
neous emission of two photons from one atom,
corresponding to one and a same transitions is
not possible.

Many isotopes are possible, but most of
them are not stable for different reasons. The alkali
elements starts always with a polar bonding. The
element °Li (form by He and one D) is not a stable
isotope, but °Li is a stable one. The reason is that
the |G attraction between He and D is not strong
enough in order to keep the GBpa bond between
them. Adding one more neutron over the proton
makes the |G stronger. But how the |G forces are
able to overcome the E-field repul sion between the
protons? From one side, the |G field manages to
synchronise the oscillations of the internal positive
RL(T) structures of the protons. In such conditions,
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the induced in CL space E-field is displaced to-
wards the club of the bonded proton. All polar
clamped proton clubs then posses an unit charge,
interacting with the charge of the polar electron. In
such casetherule of charge unity isstill conserved.

Polar region problem

Let considering the building of heavier atom
as continuous growing process, by adding new pro-
tons. The G field isableto control the charge unity
in the polar region, but within some limit. If this
limit is exceeded, one polar bonded proton will be
separated and the balance will be restored. The ef-
fect isaradioactive decay. We may call thisapolar
region problem. This problem may be solved partly
by adding a Deuteron or a Tritii instead of proton.
The added neutrons pull up part of the IG field to
the nuclear periphery. When adding only protons,
the |G filed concentration trend in the polar region
isstronger, than adding Deuterons or Tritii. Thein-
creased |G field causes a CL space shrinkage, that
is small, but still detectable, because it affects di-
rectly the CL static pressure and consequently the
Newtonian mass. The detectable parameter in this
caseisthe nuclear bonding energy.

» Thenuclear bonding energy isestimated by
the Newtonian mass difference between the
sum of masses of the protons and neutrons
and the apparent atomic mass

The polar region problem unveils when ana-
lysing the trend of the bonding energy in function
of proton and neutron numbers and the X-ray prop-
erties. Thisisdiscussed in §8.6

The effect of polar region problem is appar-
ent, but the mechanism is not enough investigated.
One possible explanation is that in alarge concen-
tration of proton cores, the CL stiffnessisincreased
beyond some level at which the |G field failsto re-
distribute the E-field lines and to keep the unitary
charge.

Most unstable isotopes are result of the polar
region problem. The stable elements have well bal-
anced ratio between protons from one side and
Deuteron or Tritti from the other. In the heavier nu-
clei, the polar region problem requires more neu-
tronsin order to rarefy the field. For this reason the
ratio between neutrons and protons gradually in-
creaseswith Z number. Whilethe Tritii as isunsta-
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ble as aelement, it appears stable when included in
the nuclear structure of heavier elements. So pro-
tonswith one or two neutrons provides astabilizing
effect. Morethan 2 neutrons over one proton how-
ever are unstable, and if such structure eventually
appears, may lead to an radioactive decay by a neu-
tron emission. In noble gases additional options ap-
pears for the neutrons to settle over the equatorial
GBpcl type of bonds (see Fig. 8.4). The noble ele-
ment “CAr, for example, has four such neutrons
over its equatorial externa GBpcl bonds

8.3.9. Atomic nuclear build-up trends

Let to describe briefly the build-up trends,
following the Z increase in the periodic table. We
will see, that build-up trend, following the Z
number is characterised with shell structure made
of consecutively added protons. In most cases, the
protons are with one or two neutrons over their sad-
dle. So in the build-up process, proton, deuterons
and tritii are added. For terminology ssimplicity we
will refer to protons, knowing that deuterons and
tritii structures areinferred in most cases.

The He nucleus, as a most dens basic ele-
ment, isinthe centre of the polar structure. Thefirst
shell of the protons (deuterons) is built complying
the rule for orbital pairing (one type of Hund's
rule). The free proton clubs define the principal va-
lence of the element. From group 15 to 17 the va-
lence isdetermined by the free proton clubsthat are
not EB bonded (third type Hund’s rule). In Nitro-
gen atom thereisonly one equatorial pairing, form-
ing a weak EB bond. The bonded protons are
excluded from the principal valence, so the Nitro-
gen hasaprincipal valence of 3. At the Oxygen, the
four protons obtain conditions for equatorial pair-
ing. Instead of two weak EB, much stronger GBclp
bonds are obtain, due to the perfect symmetry. The
evidence of such conclusion comes from two dif-
ferent types of experimental data: the Z depend-
ence of the first ionization potential (see §8.5 and
Fig. 8.16) and the photoelectron spectra of mole-
cules. (The latter will be discussed in Chapter 9.).
At F atom, the Oxygen symmetry is broken and the
EB type of equatorial bonding is restored. At Ne
atom all the proton clubs get GBclp type of bond-
ing and are excluded from any valence. In the same
time the Ne gets amore compact structure than any
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previous atom and the local |attice space gets arel-
atively larger shrinkage. This affects the nuclear
mass according to arelativistic considerations, ex-
plained in Chapter 10. The Ne structure gets acom-
pleted rotational polar symmetry at 90 degrees. The
transformation of GBclp to EB bondsis related to
orbital transformation too, as shown in Fig. 8.5.
The orbital planes for EB are close to the polar
atomic plane, whilethe orbital planesfor GBclp are
close to the equatorial plane. In fact the orbital
planes of the equatorial GBclp bonds at Ne inter-
cepts the equatorial plane of the atom at small an-
gles.

The second shell of protons (mostly deuter-
ons), starting in Naand ended at Ar, followsasim-
ilar build up process. The equatorial structure is
completed at Ar with anincreased CL shrinkage ef-
fect (mass deficiency equivalent to abonding ener-
gy). The deuterons in the second completed shell
are very close to the deuterons of the first one. The
most abundant isotope “°Ar gets four neutrons
symmetrically disposed over its external GBclp
bondings (in the equatorial region). The Ar struc-
ture gets also a completed rotational polar symme-
try with an aternatively arranged symmetrical
structural features (at meridian steps of 45 deg).

The next shell starting from the element K
grows initially by GBpa bonded deuterons in the
two polar regions symmetrically up to 3°Co. The
Cr atom is an exception from the ordinary growing
trend. This is evident, when examining the oxida-
tion states (O state - 70%; +2 state - 21%; +3 state
- 38%; +4 state -3%). The lack of +1 oxidation
state means, that there is not a free valence proton.
The possible nuclear configuration, shown in the
Atomic atlasis afour equatorial EB bonded struc-
ture of pair deuterons with He nucleus, polar con-
nected to Ar nuclear structure. The three polar
electrons in the two He structures have parallel or-
bitsinastrong G fields. So they may give apartic-
ular signature in the electronic spectra, which
could be misinterpreted as a signature of a single
electron in the external shell.

The build-up tendency is restored for a sym-
metrical polar growing at the element >°Mn. This
tendency is kept till Ni or Cu. It is controversial at
which of both elements ajump to Ne like structure
occurs. The correct assignment requires more de-
tailed investigation of the differences between the
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physical and chemical properties of the neighbour-
ing elements. The °°Cu atom, however, reasonably
possesses a Ne like structure, but with EB type of
bonds instead of GBclp bonds.

Following the growing trend, the stable iso-
tope %3Cu has one valence Deuteron (bonded by
GBpc to the Ne like structure. The stable isotope
64Cu has one valence Tritii instead of Deuteron. In
Zn, two valence protons are GBpc bonded to the
modified Ne structure. At Ga atom, the weaker EB
bonds of the Ne like structures are converted to
much stronger GBclp bonds. The bonded in such
way protons are excluded from the valence. The
build-up tendency after Zn, continues with bond-
ings, attached only to the poles of the Ne - like
structure. The growing trend provides valances
similar like the previous raw of the periodic table,
until the element Br. In the noble gas Kr al previ-
ous EB bonds are converted to GBplc. The orbit
plane of the two electrons with opposite spins now
is amost a parallel to the equatoria plane with a
dlight tilt due to the nuclear helicity. The external
shell and asecond Ar like structure is compl eted at
the noble gas Kr. The both Ar - like structures are
attached by GBpc bondsin their polar regions. The
clamp attachment dlightly change their equatorial
radii. The Kr atom, however contains four more
neutrons than the two separate Ar atoms. They
compensate the polar region problem, mentioned
above.

The 5th raw (Rb - Xe) follows generadly a
similar build-up tendency, but some differences ap-
pear. Oneof themisthat theaxia polar D (Deuter-
on) beginsto get replaced by He nucleus. Thefirst
replacement isin Tc, but for this element only one
polar D isreplaced by aHe nucleus. This asymme-
try is perhaps the reason for the instability (radio-
active) of the Tc. The build-up trend for Ru and Rh
adds GBplc deuterons with EB equatorial bonds. .
In Pd all equatorial bonds becomes of GBclp type
so the bonded protons are excluded from the va
lence. From Ag to Xe the process is similar. For
Ag, however, apossibility exists the D to be bond-
ed also to the Ar polar structure.

The six raw begins at Cs with a polar GBpc
attached deuteron, but after Ba, the polar bonding
tendency is intercepted for the Lantanides build-up
trend. The latter tendency isrestored after all Lan-
tanides are built, however, the bondings are not any
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more to attached to the poles but to the equatorial
points. So the growing tendency here has been
changed, from a polar chain to an equatorial grow-
ing. Thisis dictated by the balancing conditions
between the complex shape configuration, held by
the the proximity IG field (leaking in CL space)
and the distributed electrical fields of the protons.

All Lantanides grow by GBclp type attach-
ments of protons (Deuterons) between the equato-
rial GBclp clubs of the two end polar structures.
The attachment position initially follows the pair-
ing rule, shown in Fig. 8.4.b., but only up to two
protons, diametrically positioned. Then third pro-
ton (deuteron), at Pr, appears attached in the equa-
torial region of the opposite Ar structure and
makes an EB bond with one of the first two at-
tached protons. At Nd a new proton (deuteron) is
attached in a similar way and makes a second EB
bond. At Gd four EB bonds appear making the
structure completely symmetrical with arotational
symmetry of 90 deg. This may be afeature related
to the ferromagnetic property of Gd. The tendency
of growing after Gd continues with EB bonds re-
peated at any second proton (deuteron). This keeps
the principal valence between 3 and 4 (keeping in
mind that two of the valences are contributed by the
polar attached deuterons).

The structure of Gd isshown in Fig. 8.6. .

polar section polar view
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Fig. 8.6
Gd nucleus, EB - e ectronic bond

In the left projection, only the central ele-
ments, closer to the drawing plane are shown. Be-
low the polar section the positions of the EB
bonded Deurons are shown. The EB bondings of
these Deuterons are in this positions aso in the
higher Z atomic nuclear. The proton clubs are too
apart and their EB bonds could not be converted to
stronger GB bonds in the further build-up trend.
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These bonds, however, could be broken in some
chemical reactions, especially for the elements of
theraw 6 of the Periodic table after Hf. The higher
oxidation numbers obtained for Au in cases of
strong reagents could be explained by this effect.
In Lantanides, some of the EB bonds could be also
broken by strong chemical reagents. The EB bond-
ed peripheral deuterons in the Lantanides are well
axially aligned and their positions are preserved in
the elements of higher Z number.

One of the most important feature of the
peripheral deuterons in the Lantanides is that
they a responsible for the alpha radioactive de-
cay of the heavier elements.

The above made conclusion is valid for the
naturally built elements. Some artificially built ele-
ments, by nuclear collision processes, may have
very deformed or different structures. For this rea-
son they have very short lifetime (in order of msec
and sec).

The different build-up process of the Lanta-
nides determines their different properties, not
matching with the Periodic table row tendency of
the other elements. One interesting feature is that
the nuclear structure of Hf looks more completed
than the Lu structure. At Hf the eight equatorial
pairs of Deuterons are EB bonded. One feature,
that may look strange, is that Hf exhibits only oxi-
dation number of four. This could be explained if
one EB bond only is broken. After Hf the growing
tendency is by GBclp bondings to the equatorial
proton clubs of the middle and one end polar struc-
ture. At Pt one polar deuteron disappears. At Hg the
two polar deuterons disappear. They do not appear
again and at Rn the external shell becomes GBclp
bonded. One interesting growing transition appears
between Au and Hg, and despite the neighbouring
position in the Periodic table, their structures are
quite different. The weak EB bonds of the Lanta-
nides structures could be broken up to Rn and even
at Rn. This may explain some chemical composi-
tions of Rn. The polar section of the atomic nuclear
structure of Rnisshown in Fig. 8.7. Only the cen-
tral elements, parallel to the drawing plane are
shown.
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Fig. 8.7
Sectional view of Rn nucleus. For a 45° rotation
around pp axisthe sectional view isamirror image

Below the sectional view of Rn nucleus a
pair of deuterons is shown with their common po-
sitions. These deuterons are the sources of the He
nuclel obtained by alpha decay.

The seventh raw of the Periodical table starts
again with polar GBpabondingsfor Fr and Ra, but
it isdiscontinued for the build-up trend of the Acti-
nides. The growing processin the Actinidesis dif-
ferent than the Lantanides. The Actinides grow by
GBclp bondings to the adjacent two equatoria pro-
ton clubs, in the equatorial space |eft over from the
previous 6-th raw. The growing trend of the Acti-
nides and the following transuranium elements
tends to form amore spherical shape of the nuclear
structure.

8.4 Experimental data in support of atomic
nuclear structure according to BSM.

8.4.1 Thepolar region effect and a proton to
neutron ratio

The polar region effect can be investigated if
making a plot of edge levels of mass attenuation
coefficient of X-ray datain function of Z, then fit
to a polynomial and observe the residuals. The re-
siduals, obtained in this way, look differently for
theinternal and the external shells. Careful investi-
gation provides indications that: the neutrons are
added in the periphery; the neutrons and the pro-
tons affect differently the internal and the external
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shells. Such plot for K edgelevels of x-ray massat-
tenuation coefficients towards the Z number is
shown in Fig. 8.8.
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Fig. 8.8

The plot starts from Z = 10, instead of Z =0,

because the residual fluctuation depends of Z also
statistically. The statistical error, however, is of
random origin and is easier identifiable. For z> 10
it issignificantly reduced. Analysing the residuals,
we seelarger positive jJumpsin the transitions from
the group 17 to the group 18. This is due to the
compactifying the external shell, when all
proton clubs get GBclp type of bonding. The IG
field is pull out to the equatorial region, causing a
decreases of the CL shrinkage in the polar regions.
Another two interesting features are observed. The
element Pt gets a negative jump. Thisisaresult of
losing one polar Deuteron. The next atom Au, al-
though, gets a positive jump. This shows that its
external shell containing 8 protons (Tritii for
197Au) gets GBclp type of bonds and therefore
it iscompleted. Thisexplainswhy Au isa noble
metal. The Au atom still has one valence proton
that play important role in a solid state. Otherwise
it would be a noble gas. Examining the oxidation
number we see that it has a large first oxidation
state, a very small 3rd and insignificant 2nd one.
The 3rd and 2nd states comes from braking one of
theweak EB bond from the of underlying EB bond-
ed deuterons in the Lantanides shell. The Lanta-
nides type of bonds, can't be never converted to
GB bonds, because the distance between the proton
clubsislarge. Examining the spatial nuclear struc-
ture we see that these bond are below the external

eight
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shells and could be broken in very special condi-
tions. From the change of the growing tendency be-
tween Au and Hg one interesting conclusion could
be made:

Let suppose that the valence deuteron of
Au isremoved but the nuclear structure is not
refurbished. Then it will have the same number
of protons like Pt, but its nuclear configuration
will define different chemical and physical
properties. Its properties could be rather simi-
lar to those of the naoble gases. It is not sure,
however, how stable will be this element.

8.4.2. X ray propertiesof the elements

It has been considered so far (in the contem-
porary physics), that the X - crystalography is ap-
plicable for studying the structure of the solid
crystals made of atoms, but not the atoms them-
selves. This concept isaresult of the consideration
that the atomic nucleus is very small. The proton
radius, for example, has been considered to be in
theorder of 1E-15 (m). The BSM theory, however,
unveils that the proton has a shape of a Hippoped
curve (close to the figure 8) with externa dimen-
sions of (0.667E-10 x 0.1925E-10) (m), with a
core thickness of 7.841E-13 (m). Then the nuclear
structureisalso possibleto be studied by the X rays
technic including the X ray crystalography.

8.4.2.1 X ray transmission in function of X-ray
energy

A narrow beam of monoenergetic X-ray with
an incident intensity |, penetrating a layer of ma-
terial with a thickness t and a density r, emerges
with an intensity | given by the exponential attenu-
ationlaw.1 = 1 exp((w/p)pt) . The grouped parameter
pt is caled mass thickness, while p/p is known as
amass attenuation coefficient. The following rela-
tion isvalid between these two parameters

(cm?/g) (9.1)

In(l,/1)

Ip = ——p—t—

The mass attenuation coefficients are specific

for every element. A good reference source, where
the X-ray data are summarized in tables and plots
is provided J. H. Hubbel & S. M. Seitzer, (1998).
They are presented usualy as tables and plots of
u/p asafunction of the x-ray energy, together with
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experimental data. The experimental data usually
use the total attenuation. They are collected from a
large number of published experiments, provided
from the beginning of 19th century. Between the
most characteristic features of the plots are the ab-
sorption edges, characterized by a sharp change of
u/p at some particular energies. Thisisillustrated
by Fig. 8.9 showing the experimentally measured
total attenuation of ,9Cu (included in the data
source given by J. H. Hubbell, 1971).

J. H. Huhhel

Fhoton energy keV

Fig. 8.9
Experimentally measured total attenuation for ,gCu

It is evident that the edges are tightly con-
nected with some shell structure. Theoretical mod-
els for explanation of the edge effect exists. They
use multilayer modelling with a Fresnel and Bragg
reflection effects and provide good interpolation of
the experimental data. The detection of the atomic
shell structure by X-ray methods is not a discus-
sional fact. But one question arises. If the atomic
nuclear is in order of 1E-15 m, how the internal
structure will be detected with wavelengths of or-
der of half of angstrom, for example? In thiscase a
contradiction appears between QM model of the at-
oms and models relying on experiments. Accord-
ing to the QM model of the atom, the hardware
structure of the atoms must be determined by the
electron orbits. But how they are kept in very or-
dered positions orbiting with arelativistic velocity
without radiation of energy? How do they resist to
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any externa stress and the penetrating X-rays?
These are simple physical questionsfor which the
QM model does not have answers.

The explanation of the transmission behav-
iour of the solids, according to BSM, is a follow-
ing:

The observed edge zones of the mass atten-
uation coefficient are caused by the refracted
and reflected X-rays from the quasishrunk CL
space inside the Bohr surfaces. Inside of this
surface the shell arrangement of the protons &
neutrons (mostly deuterons) causes CL zones
with a different degree of shrinkage and a com-
plex shape. The additional effect of Brag reflec-
tion, which is defined by the atomic
arrangement in the crystal structure will pro-
vide additional signature, which will be super-
impose on the above mentioned effect.

The quasishrunk space exists inside the Bohr
surface, due to the E-field spatial distribution (dis-
cussed in 87.6, Chapter 7.). This space namely be-
haves as a gradient optics for the x-rays.

In order to show the edge effect, a simple
anaogy is made by using an example of two con-
centric optical layers with different refractive indi-
ces. For this reason an optical ray tracing is
provided, asillustrated by Fig. 8.10. The layers are
shown as lenses having concentric radiuses, but
different indices of refraction. Theinternal lensL1
has n = 2 corresponding to a more shrunk space,
while the external L2 has n = 1.5. An optical ray
tracing program is used and the result is evaluated
by annulus scanning aperture.

Detector

collimated

FoUrce
I

KT
Fig. 8.10
Ray tracing is provided for a case of one and

two lenses. The results are shown in Fig. 8.11,
where radiometric analysis with a scanning
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annular aperture for a case of two lenses is
also shown.

one lens twvo lenses
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Fig. 8.11
a. isaspot diagram in a case of one lens only;
b. isaspot diagram for a case of two lenses and
c. isaradiometric analysis with a scanning annular
aperture for a case of two lenses

Inacase of onelens, adeep valley appears. In
the case of two shperical lenses, the appearance of
one sharp edge is evident. In the atomic case, the
shellswill behave as optical layers with gradual in-
dex, but the edge effect could appear in a similar
way. If changing the wavelength, the index of re-
fraction will change and the edge will be shifted re-
spectively. However, this is still a spatial edge
effect. To explain the edge effect of the mass atten-
uation coefficient, additional consideration should
be taken into account. This is the atomic positions
inside the solid cell, where the atomic polar axes
may have different orientations, but following a
strictly determined order. Then in the case of sym-
metrical angular distribution (as in case of one
lens), the transmitted total flux will have symmet-
rical behaviour around the wavelength of the max-
imum transmission. In the case of asymmetrical
angular distribution, (corresponding to the example
with two lenses), the transmission in function of the
wavelength will have also asymmetrical appear-
ance. Then the analogy with two or more lenses
will bevalid for the proton shell, which getsacom-
pletion at Ar. The proton shell, however, begins to
obtain a focusing effect when getting EB bonding.
In the optical example, this shell could be associat-
ed withthelensL2. Thelens L1 will be associated
with the He nucleus.
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The analogy could give only arough impres-
sion of the picture inside the solid crystal. In the
real case the spatial ray distribution is quite more
complex because of number of factors: a gradient
index change, the proton shape and the spatial po-
sitions of the atomsin the solid crystal and so on.

Investigating carefully the X-ray transmis-
sion and the characteristic X lines associated with
the shells (next paragraph) we may conclude:

For X-ray range between 1 KeV and 100
MeV:

K edge corresponds to the shrunk CL
space around the proton shell, which shell gets
acompletion at Ar atom

L edge corresponds to the shrunk CL
space around the proton shell, which shell getsa
completion at Kr.

M edge corresponds to the shrunk CL
space around the proton shell, which shell getsa
completion at Xe.

N edge corresponds to the shrunk CL
space around the equatorial proton shell, begin-
ning at Ta.

For X-ray range between 100 eV and 1
KeV:

The edgefrequency dependson the crystal
geometry and the spatial positionsof thevalence
protons

Discussion about additional features:

Thetop of the L edge beginsto appear dight-
ly doubled from Cu. This could be explained by the
CL shrinkage, that appears for Cu as aresult of EB
bondings. The doubling increases continuously,
because the proton arrangement around the two end
polar structure and the middle one become differ-
ent.

The N edge never gets the sharpness of the
previous edges. This is an equatorial proton shell,
following different build-up principle. At Rn two
similar equatorial shells exists, but the Actinides
protons grows between them.

8.4.2.2. Characteristic linesof X ray spectrum

The spectrum of the characteristic x-ray lines
is strongly related to the transmission edge posi-
tion. Lot of experimental data are accumulated
mainly in the first half of 20th century. Following
the energy increase order, the lines are annotated as
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a, b, g and so on. For many elementsthe a lineis
measured as a doublet. The energy condition for
appearance of these linesrequiresthe activation en-
ergy to be above a specific threshold value equal to
the line quantum energy. Thisenergy islittle bit be-
low the transmission edge energy. Ordering the
line set by the wavelength, the aline appearswith
a longest wavelength, and strongest intensity.
However, one very interesting effect exists with
the following features: 1) Applied monochro-
matic X-ray radiation (activation energy) in a
broad spectral (energy) rangeleadsto emission
of spectral lineswith stablewavelengths; 2) The
increasing of the activation energy leadsto an
intensity increase of the characteristic lineswith
a preserved intensity ratio between them.

Similar effect does not existsin UV, VIS and
IR spectral range.

At thetransmission edge energy, the intensity
of the characteristic lines beginsto grow much fast-
er. This effect was observed and extensively dis-
cussed by D. Webster (1916). In his and other
discussions in that time, an energy storing mecha-
nism is thought to have place. This energy storage
mechanism works for the time the activation ener-
gy ispresent. The reason for such admittance isthe
independence of line wavelength from the wave-
length of the activation monochromatic energy. In
the same time the increasing of the activation ener-
gy does not show a discontinuity. In Webster’s ex-
periment the Rh lines: a (doublet), b and g, are
studied for a pretty large range of the activation en-
ergy (from 20to 32 KeV for aline). The plot of the
a and b lines with the fluorescence radiation is
shown in Fig. 8.12.
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The beginning of sharp intensity growing is
carefully investigated by Webster, and found to be
23.3 KeV +/- 1%. This value is very close to the
edge energy for Rh, that hasavalue of 23.22 KeV.

The physics of the energy storage mechanism
has not been explained so far.

8.4.2.3 Characteristic x-linesand energy stor-
age mechanism accor ding to BSM

For UV, VIS and IR spectra range, the pho-
ton emission and absorption is a result of electron
transitions between different quantum orbits. So
thisis atomic type of photon emission and absorp-
tion process. The weak electron system oscilla-
tions serves only to comply to the quantum type of
motion.

The mechanisms of X-ray photon emission
and absorption is quite different than the atomic
type. The photon emissionin X-ray regionisdueto
strong electron system oscillations. The electron
motion only could affect the propagation of the
emitted photon in the external CL space. The pho-
ton emission process was extensively discussed in
Chapter 3. From the analysis of the experimentswe
may conclude that:

» Theéelectron system can emit X-ray photons
duringitsorbital motion around the proton
club.

e TheX-ray radiation isnot an electronic
transition process between the shells. The
emitting electron does not change the quan-
tum orbit

Possible explanation of X -ray activation of
orbiting electrons by BSM: The X-rays are able
to penetrate inside the quasishrunk CL space
(which is inside the Bohr surface) due to their
shorter wavelengths. The characteristics lines are
located around the transmission edges. For well de-
fined sharp edges they are stronger. This means
that the activation radiation is able to penetrate in
the shrunk CL space and may affect the electron
spin momentum. Then aspecial interaction process
may occur, when the electron orbital length isan
integer number of radiation wavelength (condi-
tion A). When this condition isfulfilled for the cur-
rent electron orbit, the activation energy could
affect the SPM vector of the space swapped by the
electron magnetic radius. Then the electron has to
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fulfil ssimultaneously two quantum conditions: 1)
keeping the same quantum number (from the short
magnetic line condition (see section 7.7.1, Chapter
7); and 2) meet the new modulation of SPM vector.
Thefirst condition is related with the positron-core
oscillations, while the second one - to the electron
spin rotation. The energy causing the discrepancy
between the two quantum conditionsis much larger
in comparison to the quantum time conditions in
CL space without external energy. So this energy
causes stronger oscillations between the elec-
tron shell and positron. From Chapter 3 we know,
that such oscillations lead to emission of X rays.

X-ray energy storage mechanism

There is a second feature. The continuous
range of activation energy meansthat the described
process should be satisfied for some limited but
continuous range of wavelengths. The possible ex-
planation, isthat the different wavelengths are dis-
tributed in the quasi shrunk space around the proton
core. The Bamer model in Chapter 7 shows good
results for linear dependence of the quasishrink
factor from the distancer (between the electron or-
bit in the circular part and the proton core). There-
fractive index is a reciprocal to the quasishrink
factor and also is gradual (but not linear). In condi-
tions of gradual refractive index, the applied mon-
ochromatic radiation may be converted to standing
waves, occupying volume with finite thickness
around the proton core. Then the condition A,
could be fulfilled for a volume adjacent to the
quantum orbit, but from the side to the proton
core. Thiswaves could be able to transfer their en-
ergy to the space volume of the current quantum or-
bit, due to the | attice stiffness gradient. The energy
transfer is from larger to smaller stiffness. In such
case afinite range of wavelengths could be able to
transfer their energy to the electron.

Thiskind of energy transfer could be pos-
sible due to the non linear factor: the intrinsic
gravitational field around the proton core. We
may cal this effect X-ray Energy Transfer
Mechanism (XETM).

The spatial position of the XETM in respect
to the proton’s core is shown in Fig. 8.13, where a
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section across the quasishrunk space around the
proton club is shown.
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Fig. 8.13

Orbital range with conditions of standing waves
Therange is around the GBclp bonded protons

Thevolume, wherethe XETM could function
isshown by gray level. It is below the quantum or-
bit. The quasishrunk CL space is around the two
GBclp bonded proton clubs. The position of the
current electron orbit is aso shown.

Onequestion arises. Doesthis process pos-
sessafinitetime constant, in order to be consid-
ered as an ener gy storage mechanism?

The available experimental data does not al-
lowed adefinite answer, but the possible time con-
stant may be related with the modified CL time
constant for the range of the quasishrunk space,
where the effect may take place.

Characteristic line splitting

One important feature found in the experi-
ment isrelated with the characteristic line splitting.
Only doublets are observed. The author of BSM is
not aware of observed triplets or multiplets. To ex-
plain this feature, having in mind the X-ray emis-
sion mechanism, we will use the Fig. 8.5.d. The
drawing plane coincides with the equatorial atomic
plane and shows the orbits around the GBclp bond-
ed proton clubs of acompleted proton shell. (Every
internal shell is completed). As aresult of the orbit
proximity, they could be influenced each other.
The lowest energy they could get according to the
Hund’s rule is when they are paired. The arrows
show the electron motion for this pairing. The ap-
plied radiation penetratesinside the Bohr surface of
each proton guided by the proton helicity. While
the proton helicity is one and a same, the electron
motion in the neighbouring orbitalsis opposite, be-
cause of the orbital interaction. For this reason the
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line is doubled. Then the following conclusion
could be made:

Thefact that thelinedoublet appear sclear
and well separ ated when applying external radi-
ation meansthat:

- all orbits in the shell obtain the same
principal quantum numbers

- half of the orbits posses a right handed
and another half - aleft handed QM spin

- the above two conditions are valid only
for completed proton shells with GBclp type of
bondsin the equatorial region

From the above made conclusions, it follows
also, that the simultaneously observed different
lines come from different atoms. It aso means,
that thelinescould besplit only in doublets. This
latter statement is in agreement with the observa-
tional data, but in contradiction with the methods
for calculating the characteristic lines, that is based
on electronic transition between the shells.

Thereis alack of experimental data showing
close triplets or multiplets, while a lot of doublets
are observed. The multipletsif existing should ap-
pear very close, like the doublets. They should be
not confused with lines from other quantum orbits.
The elements after La, although, could exhibit
more complex line structures, because the condi-
tion for absence of additional equatorial bondings
isdisturbed. In such case W, for example, shows a
larger number of lines, but only one doublet is
identified (A. Compton, 1916).

Thepairing effect makesthe characteristic
lines to appear quite strong. Using this feature
and XETM effect, X-ray laserscould be built.

Discussion:

It is a question if the a characteristic line is
emitted from the the lowest or higher level orbit of
the series. When the activation energy scans from
lower to higher energies, the order of the line ap-
pearance is a, b, g. Then the a line should corre-
spond to the most external, from this set of three
orbits. But then its strength will be strongly de-
pendent on the temperature. The question could
get an answer by suitable temperature data set.
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8.4.2.4 Laue patterns

The Laue patterns are diffracted images,
when asolid structure is radiated by collimated X -
rays. The solid structure should be carefully cut on
order to match the particular crystal plane. Such
images of pure elements are of particular impor-
tance. The interpretation of the results is compli-
cated, due to the large CL shrink factor around the
proton and neutron cores. But the polar symmetry
is helpful in order to unveil some structural fea-
tures. In this case the back-reflection and transmis-
sion Laue patterns are useful.

In the back-reflection patterns the most inten-
sive spots are due to the externa shell protons
(Deuterons). But some weak patterns are from the
nearest internal shell. The polar axis of the atoms
may have different orientation even in one cell. In
a proper orientation of the crystal, when the polar
axes of group of atoms become normal to theimage
plane, the correct angles of the proton positions in
the atomic equatorial plane will give diffractional
spots.

From the Lauer Atlas, by Eduard Preuss et
a., (where for some elements the pattern only is
given), one may find that:

- The rotationa polar symmetry of 45 deg
(corresponding to 8 protons in a polar view) ap-
pears for: Ga(010), In(100), In(001), -Sn(001),
W(100), Np(001), Np(100).

- For Mg the “45 deg pattern” is missing and
thisisagood sign, because it does not have 8-pro-
ton shelf.

For elements with Z number larger than 12,
the “45 deg” pattern may appear, because only one
proton in a“45 deg” position could be able to con-
tribute to the Laue pattern (due to the different
atomic positionsin the neighbouring crystals).

The transmission Lauer patterns are also
useful. Fig. 8.14 shows atransmission pattern of Fe
under stress, provided by Wadlund (1938). The 45
deg feature has a strong appearance. The origin of
theradial lines has been in discussion in the time of
the experiment, but not reasonable explanation is
obtained. Now, havingin mind the BSM model, the
stronger appearance of the radia stripes in the
transmission pattern are easily explainable. The
stress may cause deformation of the Bohr surfaces,
but the polar symmetry is preserved.
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. Fig.8.14

| Laue photograph
' of  compressed
| ironcrystal.

| Courtesy of Wad-
| lund (1938)

Another very interesting experiment provides
the transmission pattern of aluminium, in cases of
polychromatic and monochromatic X-ray beam, at
room and at elevated temperatures. The images are
shown in Fig. 8.15.
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Fig. 8.15

Aluminium, X-rays paralel to [110] vertica
a. room temperature; b., 500° C; ¢. monochrome Ag
Ka radiation. Courtesy of G. Preston et a. (1939)

The spots whose appearanceis stronger at el-
evated temperature has been a subject of hot dis-
cussions at the time of the experiment, but without
good explanation. According to the BSM, these
spots are due to the characteristic line radiation. At
elevated temperature, the spots are quite more in-
tensive and diffused than at the room temperature.
At monochromatic radiation, the spots become
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smaller but well defined. This correspondsto anin-
creased contribution from the characteristic lines.
The fixed and symmetrical locations of the spots
arein good agreement with the BSM atomic model
and the concept of the X-ray radiation, described in
the previous paragraph.

The X-crystalography technique could be
very useful for confirmation of the unveiled atomic
structure. The diffraction image is a result of two
major factors: the focusing property of the CL
space around the proton clubs and the Bragg condi-
tions caused by the repeatable surfaces. However,
it is necessary to distinguish the spots contributed
by the proton shells from those provided be the
atomic positionsin thecrystal. A proper orientation
of the crystal isnecessary in order to makethe polar
axes of group of atoms norma to the detector
plane. One very useful feature would be the X-ray
source to be monochromatic with an option of var-
iation of the wavelength and the beam intensity. In
such case the spots contributed by the completed
proton shells could be selectively observed and
identified by the appearance of the characteristic
line radiation. The azimuthal positions of electron
orbitals aso could be identified.

8.5 First ionization potential

The trend of the first ionization potential in
function of Z number for thefirst 21 elementsfrom
the Periodic table is shown in Fig. 8.16.
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Fig. 8.16
First ionization potential of elements
for 1<z<21
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The rising trend for the elements in one raw
of the Periodic table is explainable by the increas-
ing number of the protonsin the external shell. The
sharp potential dropsfor Li Naand K elementsin-
dicate the beginnings of new shells. Proton shell
are compactified at Ne, Ar, Kr and Xe. In the same
time, all electron orbits in the completed shell be-
come closer to the central region and their orbital
planes are almost parallel to the equatorial atomic
plane. The orbital planes of the polar electrons are
also parallel to the equatorial plane. For this reason
aremoving of electron from the inert gas up to Rn
requires alarger ionization energy. For Rn the first
ionization potential is much smaller in comparison
with the inert gases with lower z number, because
the electron might be extracted from the weaker
lantanides EB bonds.

A less strong decrease of the ionization trend
appears between Zn and Ga. Thisindicates that the
EB bonds of the four previously bonded protons
are converted to GBclp bonds. The attached struc-
ture becomes identical to a Ne structure. Conse-
quently, the protons of this structure are completely
excluded from the valence of the element. A simi-
lar trends exist between Cd - In and Hg - Tl. This
means that a similar effect takes place.

In the rising trend of the ionization energy
within the first few rows of the Periodic table, the
following anomalies are observed: Reversing of
the potential trend between: Be- B; Mg- Al; N - O;
P- S, As- Se. The Be - B trend indicates, that Be
has two bonded protons at one and a same polar re-
gion, corresponding to one type of Hund's rule
pairing. (The pairing in fact is between the el ectron
orbital planes, but they influence the proton posi-
tion in the nucleus). The next bonded proton for B
is attached to the opposite pole. So it dlightly dis-
turbs the proton pairing obtained at Be. Thisfacili-
tates the removing of electron from the latter
proton at B.

A smaller reversal jump occurs between N -
O and P- S. Thismight be a'so a conversion of EB
to GBclp bonds. The possible explanation of the
ionization potential drop is afollowing:

L et to analyse the magnetic field orientations,
considering the plane of the electron orbits, for
simplicity. In Nitrogen, the plane of the three va-
lence orbitals (determined by the valence proton)
are (approximately) normal to the equatorial plane.
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The planes of the two electrons from the equatorial
EB bonds are aso approximately normal to the
equatorial plane. Due to the proton twisting the
both type of orbits are not completely normal be-
tween themselves. So some interaction could exist.
In the Oxygen atom, the two GBclp are completely
symmetrical and the valence protons also. Then the
corresponding orbital planes are also symmetrical.
The equivalent plane of the orbits of the GBclp
could be considered exactly parallel to the equato-
rial plane. The equivalent planes of the two sym-
metrical valence orbits (at the proton’s free clubs),
however, appears always at angle in respect to the
equatorial plane, so the interaction effect should be
smaller. This means, that the valence electron
should beionised by asmaller energy. The possible
configuration of Oxygen atom isillustrated in Fig.
8.16.B by two views. A and B..

Oxygen

Fig. 8.16.B

The analysis of the photoel ectron spectrum of
of the atomic oxygen, accordingto BSM, isalsoin
agreement with the shown configuration (especial-
ly the autoionization features of the oxygen ob-
tained by excitation with the strong neon line at
73.6 nm, see Fig. 9.43.A in Chapter 9 and the BSM
explanation).

The same effect should be valid for the atoms
of the same group: S, Se Te. For the group of halo-
gens (F, Cl, Br, I), the number of the equatorial
bonds are three. Three EB bonds are able to gener-
ate closed magnetic lines around the polar axes. So
the equatorial proton pairing is by EB bonds. This
means a larger ionization potential, according to
the above analysis. Thisis aso in agreement with
the plot shown in Fig. 8.16.
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8.6. Atoms at different aggregate state of the
matter

In a gas phase of the matter the atoms have a
full freedom of motion, while the external protons
(deuterons, tritii) has a limited freedom of motion
relative to the atomic nuclear core. In the liquid
phase the average distance between atoms (mole-
cules) is aconstant, but the protons still have some
freedom. It isknown that so called hydrogen bonds
play aroleintheliquid water. If taking into account
the limited angular freedom of the valence protons
(deuterons) and the orientational freedom of the
moleculesthisis completely understandablefor the
BSM atomic models.

In the solidsthe protons (Deuterons, Tritii)
lose their freedom of motion, because they pro-
vide the interconnections between the neigh-
bouring atomsin thecrystal. Thisconnectionis
different for theinsulatorsand for themetals. In
both cases the atoms are arranged in a crystal
structure.

Even the amorphous solids (like glasses) may
have a crystal structure in their not oriented do-
mains.

The crystal structure of the insulators is
different than this of the metals.

In the insulators all the valence protons of
onecrystal cell areconnected tothevalencepro-
tons of the neighbouring cell by EB. Asresult of
this, there are not free electrons in the solid struc-
ture. The distances between the atoms in this way
are usually larger and the intrinsic gravitation be-
tween the bonded protons (deuterons) issmaller. In
the space between atoms a CL exists, but with local
variation of its parameters, influenced by the atom-
ic structures. This makes a suitable condition for
free passing of EM waves and light, but with are-
duced light velocity in comparison to the vacuum
due to the dlightly changed proper resonance fre-
guency of the CL nodes.

Metals When analysing the differences be-
tween the externa proton shells of the metals and
insulators (for single elements only) we see that:

(1) There is alarger abundance of GBclp in
the equatorial peripheral range for the metals, than
for the insulators
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(2) The GBclp of the completed polar struc-
ture Ar is always uncovered by valence protons

(3) The number of completed Ar structures
increases (up to 3) with the row number of the Pe-
riodic table.

(4) The number of metalsin the transition el-
ements of the Periodic table gradually increases. So
the boundary between the metals and semiconduc-
torsin the Periodic table is not avertical line but a
diagonal: Zn In Pb (Bi).

It isevident, that the number of the equatorial
GBclp bonds play arole in the crystal cell of the
metals. These bonds possess larger |G fields and
may attract and align the neighbouring atoms. This
conclusion is experimentally confirmed by the
BSM interpretation of the observed gold crysta
structures by T. Kawasaki et al. (2000). For this
purpose the group of Kawasaki used a new devel-
oped transmission electron microscope with ares-
olution of 0.6 A (0.6E-10 m).

Fig. 8.17 showsthetransmitted pattern for 15
nm thick Au film by successive vacuum deposition
onto Ag layer (200 A thick). The commentsfor Fig
2 (from the paper) arefrom the authors. Theimages
(@ and (b) correspond to two different crysta
planes.
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FIG. 2. (200) lattice fringe (d=2.04 A) images of a Au(001) thin film: (a)
143 spacing fringes formed from { 200) and (400} reflections: and (b) fringes
formed from many high-order reflections. The Fourier transform of the mi-

crograph extends o —0.5 A

Fig. 8.17
Courtesy of T. Kawasaki et al. (2000)
BSM interpretation: Crystal (lattice) image of Au
thin film in two crystal planes

While the Kawasaki group interpretation re-
lies on the QM concept, the interpretation accord-
ing to BSM concept is different.

According to the QM concept: Theimageisa
fringe pattern contributed by the electron clouds
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According to the BSM concept: The fine
structures of the observed pattern are contributed
by the electronic configuration, which comply to
the nuclear structure, because all the electrons are
around GB type of bonds. Consequently, the fine
structure details of the observed pattern carry asig-
nature of the atomic nucleus of the Au (gold) atom.

The shape and the configuration of Au atom,
according to BSM is shown in Fig. 8.18, where a.
is the polar section and b. is one polar view. In the
polar section, only the protons intercepted by the
section plane are shown for clarity.

Fig. 8.18
Au nucleus: a. - polar section; b. polar view

The single proton (Deuteron) in the left side
of the view a. isthe valence one. The valence elec-
tron (not shown) is orbiting around the free pro-
ton’s club. From Fig. 8.18 we see, that the shape
and dimensions of Au nucleus are completely de-
termined, when knowing the proton dimensions.
This gives a possibility to explore the possible ar-
rangement of the Au atoms in different crystal
planes using a real scale. Fig. 8.19 and Fig. 8.20
provide possible synthesized images correspond-
ing to the crystal planesfor theimagesin Fig. 8.17.
The scales are in dimensions referenced to the pro-
ton length.

Fig. 8.19
Synthesized image of Au(111)
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Fig. 8.20
Synthesized image of Au (111)

Comparing the synthesized images to the ex-
perimentally observed, we see, that the dimensions
between atoms and patterns match very well, only
the plane orientation is rotated. From the image in
Fig, 8.19 we see, that the valence protons are adja-
cent, and consequently connected by EB bond. In
the opposite side of the nucleus, however, EB type
of bonds are not possible and the possible connec-
tionisonly by IG forcesor thisisakind of 1G bond
between the separate atoms. This corresponds to
one type of the Wan Der Wall forces. The aign-
ment between neighbouring rows is possible only
by the | G forces between GBclp bondsin the equa-
torial region.

Fig. 8.21 shows another image with different
resolution from the same authors (T. Kawasaki et
all. (2000)).The angle o between the line patterns
is not 45 deg, but 40 deg. The same angle appears
asoinFig. 8.17. Thisfeatureindicates, that the cell
of four adjacent atoms does not has a rectangular
shape, as shown in the synthesized image of Fig.
8.20. The cell isdlightly rhomboidal. The only pos-
sible nuclear feature that cause the rhomboidal
shape of the cell is the nuclear twisting along the
polar axis. Thistwisting, however, could influence
the shape of the cell only by the interaction be-
tween the equatorial GBclp bonds of neighbouring
atoms. Then we again come to a conclusion, that
pure | G type of bonding exits between the atomsin
the solids
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Fig. 8.21
Electron micrograph in aAu(111)
(Courtesy of T. Kawasaki et all. (2000)
Note: The angle o below theimageis
is added by the author of BSM

The GB bondings between atoms become ac-
tive, if the atoms are in enough close distance. The
EB bondings probably counteract for such proxim-
ity keeping the atoms apart, even if their polar axes
are aligned. The EB bondings starts from the group
11 of the Periodic table and their number progres-
sively increase in the halogens. The boundary of
the metal s - semiconductors however isnot vertical
from the rows 4 to 6, but follows a diagonal, be-
cause the elements of every consecutive row after
number 4 have one more additional Ar like struc-
ture with their GBclp bonds.

One additional question should be replied for
the metals. How the “gas’ of free electrons is
formed in the metals?

When the atoms are separated, like in the gas
phase, every electron is orbiting around its proton.

In the solid phase of the metals, some elec-
trons obviously should be permanently free due to
some mechanism. Using again the example with
the Au crystal structure, we see, that every four
proton pairswith EB are in close distance. The po-
lar proton (deuteron) have some freedom of angu-
lar motion. By small tilting of this proton it is
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possible every four pair of EB bonded proton to
form a cluster of closely spaced protons. Thein-
crease |G field of this cluster might be able to syn-
chronize the dynamical interactions between the
internal RL(T)’ s of the proton shells and to control
the common charge of the cluster to 2 unit charges,
for example. Then this volume will be served by
pair of electrons with different QM spin. We may
call this hypothetical effect afree electrons effect.
Asaresult, six electrons will become free, contrib-
uting to electron gas formation. So the free electron
coefficientinthiscasewill is 1.5 electron per atom.

In other metals, the free electrons effect is al so pos-
sible, when more than two valence electrons arein
proximity. The effect is possible not only for va-
lence electrons, but also for EB protons (of one at-
om). The pair of EB bonded protons are not
necessary to be unbonded. In proper orientation of
the atomic nuclei they may become close enoughin
order to form a proton cluster and to allow a free
electron effect. Thisconclusion could be confirmed
by the example with the electrical conductivity for
Fe and Cu. Their possible cell configurations are
shown in the Atomic Atlas. Fe and Cu, both have
almost the same mass density, but very different
electrical conductivity. In the same time Fe has
more valence protons, than the Cu (only one). The
copper, however, has four EB proton pairs, while
the iron does not have such pairs.

From the above made analysis it becomes
apparent that the metallic feature of the ele-
ments appear s only when they arein a solid ag-
gregate state.

For the semiconductors the external pro-
tons are closer in comparison to the isolators,
but not closer enough toform clusterslikein the
metals. When the applied field exceeds somelevel,
some electrons could migrate from a local atomic
orbitals to orbitals of neighbouring atom.

The space between the hadrons involved in
the nuclel (protons and neutrons) is a CL space.
The average internuclear distance, normalized to
the nuclear size, isalargest one for the insulators,
asmaller one for the semiconductors, and a small-
est one for the metals. The non spherical shape of
the atoms and the internuclear bondings are behind
the different properties of the different crystal
planes. Thisisapparent by their Laue patterns. Dif-
ferent metals have different hadron concentration,
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which modulates the CL space to a different level.
So the CL space inside the solids exhibit a spacial
nonuniformity even for acrystal structure from one
and a same element. Such uniformity may increase
significantly if the solid body contains impurities.
The obtained in a such way local nonuniformities
play asignificant rolein the superconductivity state
of the matter (this was mentioned in Chapter 4).
Compounds of different elements, mostly metals
may get larger local nonuniformity. They are of in-
creased interest in the area of high temperature su-
perconductors.

8.7. Nuclear magnetic resonance applied for
atomic element

The Nuclear Magnetic Resonance (NMR)
technique is applicable for the singe atomic ele-
ments and for chemical compounds. In NMR tech-
nigue the atoms are in a very strong homogeneous
permanent (DC) magnetic filed AnRFradiationis
applied at a perpendicular (axis) or at angle to this
field and the signal istaken by a sensitive magnetic
detector aligned at another axis, which is perpen-
dicular to the DC and RF axes. The RFfield caus-
estheindividual atom to rotate, but then it interacts
with the strong magnetic field. In result of thisin-
teraction, the whole atomic structure obtains oscil-
lation motion with aprecessional component dueto
the interaction of its close proximity fields (pos-
sessing a helical feature) with the external fields.

It is obvious, that the orbital planes should
plane important role in the precessional motion.
This means, that the electrons participates in the
complex motion by transitions between the energy
levels. The contribution of the external valence
protons, with its orbiting electrons should be
stronger astherelative electron speed of these elec-
trons referenced to the nuclear electrons (refer-
enced also to a loca rest frame) is larger. By
detecting the signature of the precessional motion
aspectrum is obtained, known asaNMR spectrum.
When a more precise scanning is performed, the
signature of the electron transitions appears. This
technique is known aso as an Electron Paramag-
netic Resonance (EPR).

TheNMR can be applied for elementsand for
a the molecules (chemical compounds). When ap-
plied for elements, one specific feature deserves to
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be mentioned. The detection efficiency is opti-
mal, when the RF filed is applied at 54.4° to the
strong magneticfield (instead of at 90 deg). This
effect could appear only if the atoms posses a
helicity.

The angle of 54.49 is not a twisti ng angle, of
the atomic structure. It provides only an indication
about the higher order helicity of the atom.

8.8. Giant resonance

Presently heavy atoms mostly are used for
experiments related with the nuclear giant reso-
nance. The BSM explanation of this effect is quite
straightforward. The effect is caused by the vibra-
tional motion of the neutron around the proton sad-
dle. Therefore, following the Z-trend of the
Periodic Table, the Giant resonance will become
apparent from the Deuteron and its signature will
become more complex with the increase of the Z-
number. The intensity of this type of resonance is
quite high because the large neutron mass is in-
volved. The resonance peaks in the heavier atoms
are contributed by the separate groups of the Deu-
terons and Tritii.

8.9 Scattering experiments

The shape of the atomic nucleus according to
the QM moddl is close the sphere with dimensions
much smaller, than the electron orbits. This as-
sumption came initialy from the interpretation of
the Rutherford’s experiment, provided in 1906. In
thisexperiment o particles (He nucleus) from radi-
oactive source strike one or pair of golden foils at
normal incidence. The angles of their deviation
from the initial direction are measured by large
photographic plate behind the foils. Most of the al-
pha particles passed clear through, unaffected and
undiverted, recording themselves on the photo-
graphic plate behind. There were, however, some
particles that were scattered even through large an-
gles. Since the gold foil was about two thousand at-
oms thick, and since most alpha particles passed
were not deviated, it would seem that the atoms
were mostly empty space. Since some alpha parti-
cles were deflected sharply it has been interpreted
that somewhere in the atom must be a massive,
positively charged region, capable of turning back
the positively charged alpha particles. Rutherford
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concluded, that the atomic nucleusisvery small but
containing all mass and the total positive charge.
He admitted that the atom has a planetary model
with amass concentrated in the small spherical nu-
cleus, while the electron circles around the nucleus
as planets. In the contemporary physics this con-
cept has not been change too much since the time
of the Rutherford’s experiment.

Thedata analysisthe Rutherford’sexperi-
mentsis based on the following consider ations:

A. Considerations: The following assump-
tions are adopted:

- the nucleus has a simple spherical structure
and its positive charges are located in extremely
small volume inside the sphere. (later the charges
are considered distributed in the nuclear volume);

- the alphaparticle does not have astructure;

- theinertial mass and the Coulomb force (ac-
cording to inverse square law) are valid at small
distances (below the Bohr radius)

Applying these considerations the Rutherford
experiment leadsto anuclear sizein order of 1E-15
m.

According to the BSM for the correct in-
terpretation of the data from the same experi-
ment, the following considerations, should be
used:

B. BSM considerations. Thefollowing fea-
tures must be taken into account:

- inside the golden foil the CL space is not
uniform but spatially modulated by the hadrons
building the atomic nuclei

- the shape factor of the atom of Au and the
distributed E-field inside the Bohr surfaces of the
protons

- the crystal structure formed by the Au atoms

- the shape factor of the He nucleus and its
helicity

- the complex structure of the proximity E-
fields around the individual atoms

Using the real atomic models of BSM, it is
evident that the interaction mechanism is much
more complicated and any simple model for data
interpretation is not adequate. The channel struc-
ture of the Au crystal is also one major factor. For
these reason the data interpretation according to
considerations A. may lead to a quite different
atomic model than the real one.
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The data interpretation of the Rutherford’s
experiment according to BSM theory is quite dif-
ferent. Fig. 8.22 helps to provide some qualitative
insight about the interactions between He nuclei
and the golden foil. The drawing shows only one
layer of the crystal lattice structure of Au, corre-
sponding to theleft panel of Fig. 8.17 (T. Kawasaki
et all. (2000))..

Au lattice structure

Fig. 8.22 lllustration of the scattering experiment
(Authinfoil irradiated by o particles)

The dimensions of He and Au nucle are giv-
en in one and a same scale. The width of the “pass
through” zone is annotated by a, while the deflect-
ed zone by b. Due to the helical interactions be-

Fig. 8.23
Front view of mechanical mock-up

8.11 Electron seriesin theatomsat larger Z
number

The electron orbitals of Hydrogen atom ap-
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tween the apha particles and atomic nucleus (by
their fields), the atomic crystal provides a guiding
of the alpha particles, that makes b «a. For thisrea-
son asmall amount of alpha particles are deflected.
The channelling structure of the metal crystal will
affect tremendously the propagation of the parti-
clesin such type of scattering experiments.

8.10 Three dimensional view of the atomic
nucleus

Providing an accurate three dimensional view
of any atomic nucleus is not so simple, due to the
nuclear helicity. Fig. 8.23 and 8.24 show two views
of a mechanical mock-up made by steel springs.
The upper part of the structure in Fig. 8.23 corre-
spondsto Ar atom (only four neutrons over equato-
rial GBclp are missing). The lower part is a
modified He structure with EB bonds. The same
figure shows, aso how the lower structure is
clamped to the upper Ar-like structure by GBpc
bonds. If one additional Deuteron is bonded in the
bottom of the whole structure, the shape of Cu
atom will be obtained.

Fig. 8.24
Polar view of mechanical mock-up

pear inasimilar way in other atoms, with exception
of the Helium. The two electron orbitals of the He-
lium liein two well separated planes parallel to the
equatoria plane of the nucleus. They may interact
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magnetically (by the QM spin), but any transition

between them are not possible.

The appearance of the Hydrogen-like orbit-
alsinall other atomsexhibitssomerestrictioninre-
sult of nuclear configuration. Bamer series is one
of the most important series. It appears in the free
end club of any valence proton (not involved in a
chemical bond). The orbital quasiplane of the Ly-
man series, however, has to pass through the polar
region. So this seriesisless restricted, when the el -
ement isin avapour aggregate state of the matter,
thanin asolid state.

Whilethe orbitalsin heavier atoms are subor-
dinated on the same quantum orbital rulesasin the
hydrogen (and deuteron), their energy levels are
modified due to the following additional condi-
tions:

» TheGround State (G.S.) appear sshifted and
the seriesrange spanned in aresult of redis-
tribution of theintrinsic gravitational and
electrical field inside theintegrated Bohr
surface.

» Theorbital interactions between different
protons change the conditionsfor the elec-
tron transitions

8.12 Spin orbit interaction

For the Hydrogen atom, the G.S. of all se-
ries is one and same. The valence el ectron behav-
iour of the I-st group alkali atomsisthe same. The
ions, that have lost all the electrons but one, have
also the same type of Hydrogen like spectra (only
different energy levels). It is evident, that the elec-
tron transition behaviour for al atoms having only
oneelectronintheir external shell issimilar. In oth-
er words, the levels are not split. This means, that
the electron fromthe G.S. for examplejumpsto up-
per orbit, when a photon is absorbed, and after the
elapsing of the quantum orbit time, falls back to the
G.S. Let ususetheterms*® excited” and “de-excit-
ed” for characterization of the electron behaviour
in the both states.

Theindividual electron behaviour in aneu-
tral atom with more than one electroninitsexternal
shell isnot identical to the electron behaviour in the
hydrogen. Let consider the electron behaviour in
Be atom for the case of spontaneous emission. The
configuration of the Be atom with the two valence
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protons and their electron orbits is illustrated in
Fig. 8.25.

Fig. 8.25

Spin orbit interaction in Be atom. The planes of the
two electron’ s orbits shown by dashed line arein fact
normal to the drawing.

The size of the quantum orbits shown in
Fig. 8.25 correspondsto the Balmer type series (but
the energy levels are distinguishable from the
Balmer series level of Hydrogen, because the CL
space surrounding the nucleus is shrunk). Let as-
suming the two electrons have beenin Bamer G.S.
orbit for a time long enough, that their QM spins
are paralel (matched). In some moment the first
electron, for example, isexcited and jump to some
upper orbit above the Balmer G.S.. After itsorbital
timeit elapsed, it must returnto the Balmer G.S. or-
bit. This process could not be momentary. It should
take a finite time, nevertheless, that it may be
smaller, than the orbital time. The electron has to
pass through anew region of the CL space, not pro-
cured like the orbital trace, where it also exhibits
different 1G forces and inertial mass. The latter pa-
rameter is affected by the different value of 1, ,
whereas the CL node distance isthe same (neglect-
ing the general relativistic CL space shrinkage, that
isnegligible). Theformer orbital trace contains CL
space energy pumped by the electron guantum mo-
tioninaclosed loop. Thisenergy could not be con-
tained any more in this space and has to be emitted
(asaquantum wave). The pumped energy, howev-
er, hasto overcome the Bohr surface barrier. The
reaction effect of this barrier, causes, some energy
to be reflected back. It is reasonable to consider,
that the Bohr surfaces of the paired protons are in-
tegrated. In such case, the reflected back energy
could be temporally received by the second elec-
tron due to magnetic field interaction. Let suppose,
that thisenergy issmaller in order to excite the sec-
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ond electron to higher orbit. However, it may be
enough to switch its QM spin in anti paralel state.
This change will influence automatically the E-
filed distribution of thefirst proton. Inresult of this,
the quantum condition of the GS orbit will be satis-
fied for distance from the proton core different,
than the initial one (estimated in absolute units of
CL node distance). The gradient of the IG field
near the proton coreis highly dependent of the dis-
tance, so small distance change in absolute units
meansalarge potential shift. Asresult, the GSlevel
appears shifted. It is possible the next electron ex-
citation to start from this shifted GS level. This
shift in fact appears symmetrical for the second
electron aswell. The next excitation for one of both
electrons may start from this shifted GS level.

Two additional options exist between the
QM spin of every electron and the proton handed-
ness. Their handedness may match or mismatch.
Then four combinations are possible. They define
four different GS levels. Thisisin agreement with
the spectroscopic observations. Indeed if we exam-
ine the Grotrian diagram for a neutral Be atom, we
see, that the lower energy state corresponding to a
quantum number 2 has four levels: 2(0) for ns'S;
2(1) for np'P°; 2(0) for np'Sand 2(2) for np'D.

The above described processis a QM spin-
orbit interaction in the atoms. One must keep in
mind that thisis aquantum mechanical spin, attrib-
uted to the orbital motion of the electron. It should
not be confused with the electron spin momentum
described in BSM asaclassical feature of the rotat-
ing electron.

For atoms possessing larger number of ex-
ternal shell protons, the QM spin-orbit interactions
could provide large number of level splitting and
level shifts. Large shifts are possible especially for
the elements from group 14 to 17, because the EB
bonded external protons may combine positively
their QM spins.

8.13 I dentification of orbits according to QM
notation

The calculations of the atomic and molecu-
lar spectra by the Quantum mechanical methods
are based on the electron configuration. They are
separated in shells and subshells. Without going
into details, we will show that the orbital planesin
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the BSM models have definite features to be attrib-
uted to the the classification of QM model. The
BSM models however are quite more informative
about the spatial configuration of all electronic or-
bits and their freedom. Now the BSM models do
not have a devel oped mathematical technique for a
spectral calculations as the QM model, but thisis
not their purpose. Their advantages are in the pos-
sibility to obtain the configuration and mutual po-
sitions of the orbital planes. At the same time they
possess the same energetic levels not only about
the excited electrons but also the same ionization
potentials (as the QM models).

Figure 8.25.A shows the graphs of the ex-
perimentally determined ionization energies of the
first 21 elements of the periodic table.
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Fig. 8.25.A
lonization energies of thefirst 21 elements

The trend between the different states de-
noted as 1s, 2s, 2p, 3s, 3p are quite apparent. But
thistrends clearly shows some features of the BSM
model. They are the following:

The QM orbits denoted as 1s or bits corre-
spond to the polar orbitals. The orbital planes are
perpendicular to the polar axis (the cosinesof their
normals in respect to the polar axis are equal to 1).
They are located in high gradient 1G fields. Their
guantum levels are strong and grow faster with Z
number, because every new added proton increases
the polar G field. For thisreason their QM interac-
tion are also strong and they always have an oppo-
site QM spins. For this reason the quantum level of
these two orbitals are exactly the same.
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2s and 2p orbits from sLi to gF: corre-
spondsto the Balmer typeorbitsconnected tothe
free club of the valence protons (see Balmer se-
riesmodel in Chapter 7). Having in mind that the
potentials are estimated by a photoel ectron spectral
technique, it is apparent why the trend of 2s is
above the trend of 2p. It is aresult of the Hund's
rule orbital pairing. The electron of unpaired orbit
isremoved easier, than the paired one.

2s and 2p orbits from gNe to 1gAr: cor-
respond to orbits of the equatorial GBclp bond-
ed protons (deuterons). Every orbit contains two
electronswith opposite QM spins around two prox-
imity connected proton clubs. For this reason, their
guantum energy grows much faster. The spin orbit-
al interaction between this orbitsis aso much larg-
er, due to their well fixed positions and symmetry
in respect to the polar axis. The larger QM spinin-
teractions al so contribute to the difference between
2sand 2p trends. Thisisin agreement with the con-
siderations about the strong line pairing in charac-
teristic spectral linesin X spectral range discussed
in§8.4.4.2

3s and 3p orbits from ;Nato 1Cl: cor-
respond to Balmer type of orbits connected to the
free proton clubs. They are much more peripheral
and their removal is easier. Even EB bonds
(Hund's rule pairing) are not so strong, so the dif-
ference between 3p and 3sis much smaller.

Figure 8.25 shows mostly the bottom range
of the lonization energy in order to emphasize on
some features. We may see (a good plotting accu-
racy is needed) that 2 and 3 (s and p) trends are not
very smooth at some Z numbers.

There is a change of the 2s and especially
the 2p trend for Z =7. This corresponds to oxygen
that obtains two symmetrical GBclp in the equato-
rial region. The planes of corresponding orbits
have cosines in respect to the polar axis approach-
ing 1, asin the case of the 1s orbits. The QM spin
interactions in such condition are quite strong.
Their ionization energy correspondsto the state 2s.
When one €electron is removed, the common sym-
metry is significantly deteriorated and the ioniza-
tion energy is much lower. This may explain the
ionization energy drop of the 2s trend.

There is a slop change of 2s and 2p trend
between 1oNe and 1;Na At Ne, al protons from
the previous external shell becomes GBclp bonded
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in the equatorial region. The number of these pro-
tonsis an even number and the normals of the cor-
responding orbital planes obtain a cosine close to
unity. All the electronic orbits of Ar are well
aligned, so they may obtain a common QM spin
that could be right or left handed in respect to the
proton handedness. For thisreason the QM spin
has a strong feature apparent in the electronic
spectra of argon. In ;1Na a new proton shell is
started. The 2s and 2p states for Na lie little bit
above the common trend. In such case a possible
equatoria shrink of the proximity CL space for the
two diametrically situated protons is not excluded
(thisissue may need a special discussion).

The trend of 3s and 3p shows a dlight
change at 1gAr. For this atom all 16 protons (deu-
terons) from the external shell are equatorially
bonded in 8 GBclp type bonds. The difference in
thetrendisnot large because *°Ar has four external
neutrons over the four GBclp, while other four GB-
clp does not have such neutrons. The neutron over
GBclp eases the electron removal and this contrib-
utes to the smoothness of the trend.

Another apparent change of trends 3s and
3p is between ;5P and 1¢S. This is caused by the
GBclp of two proton pairs in the equatorial region
in S. In fact the effect is similar as the described
above effect at oxygen atom.

Despite the significant change in the nucle-
ar configuration we see, that thetrends of 2s, 2p, 3s,
3p and so on look pretty smooth. This may lead to
the following conclusions:

- the Bohr surfacesof theinternal proton
shellsarewell integrated

- the smoothness of the ionization energy
curvesindicatesthat thel G field isabletoredis-
tributetheE-field in theintegrated Bohr surfac-
es to some extent, so the positive charge in the
far field lookslike a point charge

The above made conclusions are addition-
ally confirmed in the course of BSM.

Discussion: The QM model of electronic
configuration of the atoms provides information
mainly about the common orbital plane directions.
The BSM model provides the full physical picture
of the orbital planes and their common positions. It
is evident that the orbital shells and subshellsiden-
tified from QM model do not coincide with the
physical shells of the proton arrangement and con-
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nected to them orbits according to BSM models.

This discrepancies increases with the increase of

the Z number of the element.

It isworth to mention that despite the men-
tioned discrepancies both, the QM and BSM mod-
els exhibit the following common features:

» The protons arrangement in shells matches
exactly the periodic table of the elements

The BSM model additionally contributes
one useful feature, that is not apparent in the QM
models.

» Theorbital plane positions, which are the most
important factors for QM spin interactions, are
defined by the proton configurations in the
nucleus

8.14 1ons

Theions are atoms, that have lost or accepted
electrons. In thefirst case, the atom is converted to
apositiveion, whilein the second case - in anega-
tive one.

In neutrals, the electrical fields of the system
of protons - electrons are compensated inside the
Bohr surface, so outside of it the atoms appears
neutral, despite the different structures of protons
and electrons. The neutralization effect is a result
of dynamical interaction between the proton static
field and the electron’s dynamic field. In such case
in the absent of disturbing external field we may
consider that the both - the electrical and the mag-
netic field of the system are locked inside the Bohr
surface. The conclusion made for a system of one
proton and electron (H atom) should be propagated
for a system of equal number of protons and elec-
trons (any stable atom). Then the concept of Bohr
surface defined for Hydrogen could be applied for
any neutral atom. Having in mind the proton clubs
proximity in the polar bonding region, it islogical
to accept that the individual Bohr surface of the
protons for atomic nuclel with z>1 are integrated
in acommon Bohr surface. This conclusion isin
agreement with the concept of the charge appear-
ancein the positive ions, discussed in the next par-

agraph.

8.14.1 Positiveion

The lost electron might be from a valence
proton (external shell proton) or from the internal
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shell. In the second case, known as Auger effect,
themissing in theinternal shell electron isreplaced
by some electron from the valence shell. So we
may consider only the case of ions, obtained by los-
ing of valence electrons. From the experimental in-
vestigation of the structure of ionic crystals (for
example NaCl) and from the anion and cation com-
ponents in the electrolytic solution it appears in
first gland that the charged ion behaves as a point
charge. But in the same time we see that el ements
possessing a valence shell do not have completely
symmetrical nuclei. Then a question arises. how
the positiveion, for example, does appear asapoint
like charged particle? The physical explanation of
this effect is possible if admitting that:

(A) The Bohr surface of the atom is inte-
grated from the individual Bohr surfaces of the
protonsinvolved in the nucleus.

According to conclusion (A) the common
Bohr surface will sense the missing charge. Inside
the integrated Bohr surface some E-filed gradient
may exist, due to which any missing Auger elec-
tron isreplaced by some valence electron. But even
one missing electron from the external (valence)
shell is able to disturb the integrated Bohr surface.
In result of this a leak of E-field could emerge
trough it. At some finite range from the nuclear
centre, the electrical lines get a spatial rearrange-
ment, so the positive ion appears as a point like
charge in the far field. The accepted concept |eads
to the following conclusion:

(B) It is not possible to estimate correctly
the atomic nuclear radiusfrom theionic type of
bond.

A positiveion of Naisillustrated in Fig. 8.26.

Fig. 8.26

Na' ion illustrated by a polar section. The
Ne nuclear structure is shown as oval.

8.14.2 Stable negative ions

Some elements may have stable negative
ions, while others do not. The halogens, for exam-
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ple have stable negativeions. They may participate

inionic molecular bonds. Other elements, like ox-

ygen, for example, may form ametastable negative
ion.

The explanation of the stability of the nega-
tive ion is not so simple as the positive one. Why
the negative ion for some elements is stable, de-
spite the disturbance of the atomic neutrality? The
stable existence of the negative ion perhaps in-
volves some mechanism opposing the disturbance
of theintegrated Bohr surface and assuring a suita-
ble orbit of the accepted electron.

Let consider anegative ion of Cl, asatypical
representative of halogens. It is not difficult to
guess, that the accepted electron will sharethe orbit
of the valence electron, but the partial freedom of
the proton may allow it to obtain position similar as
the EB bonded protons. This case is different from
the EB bond in a neutral atom where the common
orbit is shared by two electrons. In the latter case
the position of the orbit is kept by two protons. In
the case of negative ion (CI) the valence proton,
whose orhit is shared has some angular freedom in
the polar plane. It is reasonable to consider, that
both electrons occupy the Bamer orbital quasi-
plane. The two electrons will not only neutralise
(dynamically) the positive EQ’s around the free
proton club, but will create negative EQ’sinaclose
proximity range. Then the free proton club may ap-
proach the equatorial region. In this position the
shared orbit may be oriented in a same way as
theother orbitsof theequatorial EB bonds. (No-
tice, that the pairing for Halogensis by EB bonds).
Then the electron configuration of the external
shell may obtain more completed symmetry with
the involvement of the accepted electron. This
means, that the position of the shared or bit of the
valence proton might be kept fixed by the com-
mon magnetic field from all orbitsinsidethein-
tegrated Bohr surface. This provides stability of
the negative ion. Thisis kind of quantum mechan-
ical orbital interaction.

» Thestability of the negativeion of the halo-
gens, may be aresult of the quantum
mechanical orbital interactionsinside the
integrated Bohr surface.

The possible configuration of the chlorine
negativeion is shown in Fig. 8.27.
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Fig. 8.27
A possible configuration of Cl™ ion illustrated
by asingle polar section The Ne nuclear structure,
which is embedded in Cl atom is shown as oval.
The quantum orbit in the left side is magnetically
infinite to other 3 EB orbits in the equatorial region
of the nucleus

8.14.3 Size of the positive and negativeions.

According to the BSM concept thereal nucle-
ar size size of the ions does not corresponds to the
size of the ions determined by the extension of the
charge. This is evident from the comparison be-
tween Na" and Cl™ ions. The nuclear structure of
Na" appears larger than the nuclear structure of CI°
“In the existing so far data about the ionic radii,
however, theradii of negativeionsaregiven larger.
The obtain discrepancy may have thefollowing ex-
planation:

(1) Theionic radius measured experimentally
isasignature of the integrated Bohr surface rather
than the nuclear structure. In the ions, the integrat-
ed Bohr surfaceis disturbed, when compared to the
neutral atoms. This means that the leaked E-filed
lines in ions are rearranged until obtaining some
equivalent radius, which is always larger than the
nuclear structure.

(2) The larger size of the negative ions could
be also aresult of asymmetry between the negative
and positive prisms that propagates in the CL
space.

From the provided concept, it followsthat the
nuclear radius could not be estimated from the ion-
icradius.

8.15 Some aspects of photon emission and
absor ption

The physical aspects of the quantum wave
has been discussed in Chapter 2. The mechanism of
photon emission and absorption presented by the
Balmer model in Chapter 7 isvalid for the other at-
oms but with additional considerations about the
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|G field influence and the spin-orbit interactions
discussed in §8.10.

The most accessible orbits for emission and
absorption are those corresponding to the Balmer
seriesin Hydrogen, which are physically connected
to thefree clubs of the valence protons (deuterons).
Due to the IG field, their quantum levels appear
higher than in the Hydrogen. The quantum orbits
around the equatorial EB and GBclp bondsalso are
able to emit or absorb photons. Finally the two po-
lar electrons (s electrons according to QM) also
could generate photons at much shorter wavel ength
range, due to the large concentration of I1G fieldsin
the polar region. But all of this quantum orbits are
not able to generate quantum waves (photons) in
the X range of the spectrum. Such quantum waves
are possible to be generated by the electron-
positron oscillations of the orbiting electrons.

One specific feature of the quantum orbits
connected with the valence protons is their possi-
bility to be polarized. This means, that they may
absorb a polarized photon and emit apolarized one.
This is especialy valid for the transition between
the Balmer GS and the upper quantum level.

One example of such emission is the reso-
nance scattering of Na at 689 nm. If the transition
is activated by a laser source with a strong polari-
zation, the emitted photon appear also polarized.
The polarized photon exhibits E vector modul ated
strongly in one direction. This feature is valid for
the whole length of the photon’s wavepacket. It is
guite reasonabl e to expect that the plane of the orbit
activated by a polarized laser source is tilted from
itsnormal position. Thisisillustrated by Fig. 8.28..
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Fig. 8.28

Free valence proton with unpolarized (a)
and polarized (b) orbit involved in resonance
scattering process
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The process of resonance scattering helps to
unveil the physical mechanism of the photon emis-
sion and absorption. Let analyse only the absorp-
tion mechanism for the example with Na scattering
at 689 nm. Thetilting of the orbit points out to two
features of the process.

(a) the energy distributed in the wavetrain
with transverse diameter of about 689 nm shrinks
about 20000 - 30000 times in order to dissipate in
the range of magnetic radius swapping the orbit
trace.

(b) the process of energy shrink is quite fast;
perhaps the |G field interaction process is directly
involved

(c) the energy shrink process may be regard-
ed aswavetrain winding: but with a preservation of
the spatial position of the polarization

(d) the alignment of the wavetrain shrinkage
and the long axis of the valence proton is apparent

() in the fina moment of the shrunk
wavetrain the atomic nucleus may play arole of a
reflector

The feature (b) indicates, that the process of
wavetrain shrinkage could not be regarded as a
simple winding, but more complicated processes
related with the quantum quasishrink effect. This
effect appears as static in the case of atomic spec-
tra. It appears as dynamic in the case of molecular
spectraand it is discussed in Chapter 9.

The above features could give a bare picture
how the absorbed polarised radiation (mainly by la-
ser source) could cause atilt of the orbital plane.

8.16 Ferromagnetic hypothesis

Iron isone of the very abundant elementsin
the metheorites. The main reason for thisisthat the
nuclear reactions lead to this element from both
sides: by nuclear syntheses and by nuclear deple-
tion. In the same timeiron is highly ferromagnetic,
when in solid state. The ferromagnetism appears
quite strong also for its neighbours in the periodic
table Ni and Co. In a proper mixture of them the
magnetic susceptibility even increases. The oppo-
site effect of the ferromagnetism is the diamagnet-
ism. A proper parameter characterizing the
elements for both phenomena is the Magnetic sus-
ceptibility of the elements. The magnetic suscepti-
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bility of the elements in function of the Z number
(awell known data) is shown in Fig. 8.29.

Note: The magnetic susceptibility parame-
ter isvalid when the element isin asolid state..

Magnetic Susceptibility of the Elements
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Fig. 8.29. Magnetic susceptibility of the elements

For ferromagnetic materials the magnetic
susceptibility is a positive large number, while for
diamagnetic it is a negative one.

Let analyse the trend of the magnetic sus-
ceptibility in function of Z number. It has the fol-
lowing important characteristics:

(a) the trend of magnetic susceptibility ex-
hibits periodical feature but with not a constant pe-
riod

(b) the positive peaks of the trend are much
larger

(c) the trend exhibits a steep change be-
tween some neighbouring elements of the periodic
table

In Chapter 10 the concept of a local CL
space around the FOHSs of the proton and neutron
is discussed. Different el ements have different nu-
clear binding energy, which is expressed by the
mass deficiency. According to the BSM concept,
even asingle atom slightly modul ates the surround-
ing CL space (GR effect in aproximity to the atom-
ic nucleus). In the solid state of the matter one
additional feature is added: the atoms are connect-
ed in acrystal. This factor is much stronger for the
metals where the interatomic distances are smaller.
For any macrobody in the Earth gravitational field
for which the mass is much lower than the Earth
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mass the Earth CL space (a modulation of the ga-
lactic CL space) penetratesinside the body. Conse-
quently the solid body and especially a metal solid
body could be able to modulate the penetrated CL
space. The modulation of the CL space means a
dight change of the mean CL node distance for
some domains. So the CL nodes of these domains
will obtain adifferent resonance and SPM frequen-
cy. It has been shown in Chapter 2, that one of the
basic features of the magnetic field is the phase
synchronization between the SPM frequency of the
involved nodes which is propagated with the speed
of light.

Consequently, the domain with a changed
SPM frequency will affect the propagation of
the magnetic field.

The change of the SPM frequency of such
domain obviously should depend on the number of
protons and neutrons in the atomic nuclei and the
number of free proton clubs. These two parameters
are changing simultaneously with the Z-number
and contribute to afeature (@) of the trend.

It isobvious that the changed SPM frequency
of the affected CL domainswill be higher than this
of the normal CL space. Thisisin agreement also
with the refractive index change for metals meas-
ured by X rays. Then for some Z-numbers the
changed frequency of some particular domains
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may become a har monic of thenormal SPM fre-
guency. In this case the magnetic susceptibility
could obtain alarge value.

The magnetic susceptibility may not arise
only at exact harmonics. The magnetic quasisphere
(MQ) of the SPM vector has 6 bumps and dimples
between them. The NRM vector spends more time
in the bumps, than in the dimples (thisisaquantum
feature of the CL space). This feature provides a
possibility for synchronization between neighbour-
ing domainswith SPM phase difference not only of
2n, but aso of 2n/6. (factor 6 is the number of
bumps). This of cause is related with a space-time
parameter i, and requiresfinitelength in space.
So some stroboscopic effect may appear related to
Aspw -

The above described features may explainthe
guasi periodical appearance of the magnetic sus-
ceptibility trend. The diamagnetism, however, (the
negative value) requires some additional explana-
tion. For this purpose Fig. 8.30 illustrates the 3D
shape of the magnetic quasisphere (MQ) viewed
from two opposite directions.

Back view

Front view

Fig. 8.30
Front and back view of consecutive positions
of NRM vector. Positionsin the front view are
shown as black points, while in the the back view
by red points.

The positions 1,2,3,4 are consecutive posi-
tions of NRM (node resonance momentum) vector
on two opposite bumps of MQ. So the black and
red points are time separated by half of resonance
cycle. Every consecutive position isdisplaced from
the previous in an order defined by the rotational
direction of the NRM quasiplane. If referencing the
position 1 asinitial phase position of SPM vector it
returns to it after Nrg number of cycles of NRM
vector. Then the SPM vector will pass through the
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same point after a phase of 2r or n2n, wheren is
an integer. The rotational direction of NRM deter-
mines the two different option for SPM vector re-
lated with clockwise and counter clockwise
circular polarization. In the front view of MQ, the
rotational direction is clockwise, while in the back
view it isacounter clockwise. In the real case, the
points are very close because the surface of an
equivalent sphereis obtained by Ng, = 0.8843x10°
number of resonance cycle. So there is one impor-
tant feature:

(A) (2n-1)rn odd phase conditions of the
SPM vector: For a limited number of resonance
cyclesthedirection of rotational motion may not be
distinguishable due to some threshold noise. Then
for alimited time the position of SPM vector could
appear the same not only for a phase difference of
n2r, but also for a (2n-1)x.

L et considering two cases:

Case (1): the effect (A) isignored (due to
some threshold noise) and the SPM phase synchro-
nization is at 2z or n2x. In this case the magnetic
susceptibility will exhibit a quasi periodical de-
pendence but only with positive values. When the
phase synchronization condition deteriorates for
some elements, the magnetic susceptibility de-
clines towards lower values.

Case (2): the condition (A) isvalid.

For alimited time a phase synchronization
at (2n-1)n may occur for the SPM vectors of some
neighbouring domains. For alonger time duration,
however, this wrong synchronization could be rec-
ognized due to the Zero Point Waves. The wrong
tempora synchronization will cause some energy
fluctuations tending to remove the odd phase con-
ditions of the SPM vector (2n-1)z. The time du-
ration of such event evidently should be smaller
than the time-space constant. The effective force
opposing the external magnetic field in this case
will be arepulsive one, i. e. the material will ap-
pear as diamagnetic.

Note: In case (1) the effective attractive
force could be regarded as a result of “catch and
hold” effect whose strength depends of the degree
of SPM frequency change

In case (2) the effective repulsive force
could be a result of “wrong temporally catch and
hold “ effect.
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According to the described concept the
magnetic susceptibility is directly related to the
node resonance frequency of the magnetic do-
mains. The atomic mass is one of the major factor
influencing the node resonance frequency of these
domains. Then some periodicity between the atom-
ic mass and the peak value of the magnetic suscep-
tibility should exist. In Fig. 8.29 the atomic masses
for some of the elements staying in the peak re-
gions are shown as approximate peak values. One
may identify:

approximate positive peak values. 55.85, 106.4, 157.2, 195

approximate negative peak values: 35.5, 80, 121.7, 178.5,
209

Thetrend is pretty disturbed after Gd because
of the different nuclear configuration. Although
some approximate periodicity of about 50 atomic
units is apparent. It may correspond to a phase
changewith 2r . It isalso apparent that the phase of
negative peak periodicity is shifted at about 25
atomic units. Thisisin agreement with the present-
ed concept. The variation of the period estimated
by the atomic mass might be influenced also by the
atomic arrangement in the solids, which may con-
tribute to differences in the specific gravity.

The ferromagnetic hypothesis is additionally
discussed in the Chapter 10 and 12 in connections
to the magnetic fields in the planets and stars.

Copyright © 2001, by S. Sarg

8-34



	Chapter 8. Atomic nuclear structures
	8.1 The Quantum Mechanical model of the atoms as a mathematical model only
	8.2 BSM concept about the atomic structure
	8.3 Atlas of atomic nuclear structures
	8.3.1 Building rules of the atomic nuclei, related with Z number
	8.3.2 Natural forces involved in the atomic build up process:
	8.3.4 Complying to discovered naturally existing rules and principles
	8.3.5 Useful data for unveiling the nuclear structure
	8.3.6 Type of bonds in the atomic nuclear structure
	8.3.7 Basic rules in the process, leading to build- up of stable isotopes.
	8.3.8 Discussion about the basic rules
	Polar angle of the polar bonded proton and its range of freedom
	Electron pairing and Hund’s rule.
	Polar region problem
	8.3.9. Atomic nuclear build-up trends
	8.4 Experimental data in support of atomic nuclear structure according to BSM.
	8.4.1 The polar region effect and a proton to neutron ratio
	8.4.2. X ray properties of the elements
	8.4.2.1 X ray transmission in function of X-ray energy
	8.4.2.2. Characteristic lines of X ray spectrum
	8.4.2.3 Characteristic x-lines and energy storage mechanism according to BSM
	8.4.2.4 Laue patterns
	8.5 First ionization potential
	8.6. Atoms at different aggregate state of the matter
	8.7. Nuclear magnetic resonance applied for atomic element
	8.8. Giant resonance
	8.9 Scattering experiments
	8.10 Three dimensional view of the atomic nucleus
	8.11 Electron series in the atoms at larger Z number
	8.12 Spin orbit interaction
	8.13 Identification of orbits according to QM notation
	8.14 Ions
	8.14.1 Positive ion
	8.14.2 Stable negative ions
	8.14.3 Size of the positive and negative ions.
	8.15 Some aspects of photon emission and absorption
	8.16 Ferromagnetic hypothesis

