BSM Chapter 2. Matter, Space and Fields

2.9 Dynamical property of the Cosmic L attice

Let consider domain of uniform Cosmic Lat-
tice (CL) space, not disturbed by mass particlesand
external waves. The average node distance for such
lattice is a constant. The factors, that could influ-
ence the dynamical property of the lattice are only
two: the intrinsic gravitation and the internal ener-
gy. The latter will cause some oscillations of the
lattice nodes. Such lattice obvioudly will have a
proper resonance frequency. Thisfrequency will be
determined by the mean distance between the
neighbouring nodes and the average value of the
intrinsic gravitation between them. We can consid-
er, that in a steady state, the nodes will oscillate
with their proper resonance frequency, that for uni-
form lattice will be a constant: v, = const .

Let find out, how the motion of the node
prism contributesto theinertial factor of thelattice.
For this purpose we will use the twisted prisms
model presentation of the real prisms (in the real
prisms the twisted component of |G field isinside
the whole volume of the prisms, due to its lower
level structure, thisisdiscussed in Chapter 12, Cos-
mology). The average velocity contribution from
the axial oscillations from the central part of the
twisted prism (inscribed cylindrical part of the
prism) will be eliminated according to the conclu-
sion 2.4.1.in 82.4.1. Thiswill cause elimination of
the first term in EQ. (2.7). The prism rotation al-
though will contribute to the inertial factor caused
by the IG interactions from the twisted peripheral
part. The angular momentum from this rotation is:

L = mpervperrper (2'11)

where: m,., istheintrinsic mass of periphera
part of the prisms (averaged value for left and right
handed prisms)

v, ISaperiphera velocity

roer 1S @ peripheral equivalent radius

The angular momentum divided by the rota-
tional period of the prism t, gives the work that de-
termines the interaction energy. Substituting Eq.
(2.11) in Eq. (2.7) we get the inertial factor I

My Vperl

I = LE“E el (2.12)

g ]

where: Eg - isthe |G energy, that is constant
for asteady state CL space
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Let accepting that the velocity of the periph-
eral part of the prism has an upper limit value:
Vper = Vi - BUt thisvelocity and the prism rotation-
a frequency f, are connected. Then f, will have
upper limit constant value fj;,,. It is equivalent to
say that theprismsin thelattice have upper lim-
it of their angular frequency. The latter could be
defined by the intrinsic time constant of the intrin-
sic matter, (mentioned in 82.3), the prism shape
factor and the distances between neighbouring
prisms. So if the peripheral velocity has alimit, the
inertial factor also will have an upper constant val-
ue, according to Eq. (2.12). The inertia factor of
the twisted part is a predominant. Consequently it
will define the interaction energy. Then the limit-
ed value of theangular frequency will determine
thefinitevalueof thenoderesonancefrequency.

Conditions for stable lattice in empty
space without boundary:

According to the stability rule, formulated in
82.6, the return forces should be conservative for
any axis passing through the equivalent geometri-
cal point. They should return the displaced node in
a range of stable positions. The stable positions
may not coincide with the geometrical equilibrium
point. From the energetic point of view, the stable
lattice should have point with low potential. Only
stable gravitational lattices could really exist.

In the simplified model of twisted prism
we admitted that they have a freedom of axial
rotation within the CL node assembly influenc-
ingin thisway each other. Thisisconvenient for
simplifying of the analysis. In reality, arotation
of thereal prisms combined in CL node or any
other gravitational lattice is not necessary. In
thereal prismstheinternal modesof thel G field
arein fact in rotational interactions. They are
pure energy rotational modes, discussed in
Chapter 12 (Cosmology) and they namely pro-
videthetwisted |G component of the |G field of
the prisms.

2.9.1 Node configuration of CL structure

Fig. 2.20 illustrates a geometry of a single
node in position of geometrical equilibrium, and
the axes of symmetry.
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Fig. 2.20
CL node in geometrical equilibrium position
The two sets of axes of symmetry are: abed
and xyz

The thicker lines designate the four prisms of
the node, each one at angle of 109.5 deg from the
others. The ends ABCD forms a tetrahedron AB-
CD. The four axes, at which the prisms are aligned
are a, b, c, d,. But the node has also another three
axes of symmetry X, y, z, which passes through the
middle of tetrahedron edges. This axes x, y, z are
orthogonal each other. The x,y,z axes intercept the
axesof a,b,c,d at 54.75 deg.

If we not take into account the twisted part of
the prisms, the x, y, z component does not have +
and - direction. If taking into account only the
twisted parts, the same axes may get + or - depend-
ing of the direction of the spin vector.

2.9.1.1Conditionsfor a stable lattice existence.

Analysing the return forces of cosmic lattice,
according to the stability rule, formulated in §2.6,
itisfound that:

- applying gravitational law proportiona to
inverse power of two (for distance) leads to unsta-
ble lattice along the axes a,b,c,d.

- applying gravitational law, proportional
toinverse power of threeleadsto a stablelattice
along a,b,c,d.

- the return forces along x,y,z axes has valley
symmetrical in respect to the geometrical equilibri-
um.

Thereturn force of asingle node of CL along
the axes x,y,z is derived, by considering that the
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neighbouring nodes are in fixed position. For a
node distance of few prism lengths, we may accept,
that the centre of massisawaysin the node centre.
Then the return force, normalized to the product
G,m2 isexpressed by Eq. (2.14).

(2.14)

X+ dcos(g)
2 _ d./0.5(1 + cos(8)) —x
[xz +0d2+ 2xdcos(9)}2 [xz +d2- 2xdcos(9n2
2 2

where: G, - isintrinsic gravitational constant; my, -
Is the node intrinsic mass (equivalent mass for left
and right handed node); d - is the distance between
neighbouring nodes of CL, 6 - isthe angle between
prisms axes in geometrical equilibrium.

The plot of equation (2.14) is shown in Fig.
2.21, where the displacement is normalized to d,
and d = 1 isused.

CL node displacement along x,7,% axes
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Fig. 2.21
Return force for displacement
aong x, y, z axes

The return forces plot shows, that two stable
points exist along x,y,z axes, at both sides of the ge-
ometrical equilibrium point 0.

Let investigate now the return forces along
a,b,c,d axes. The node geometry for displacement
along a,b,c,d axesisshowninFig. 2.22. The prisms
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in the geometrical equilibrium are shown black,
while for a displaced node they are shown grey.,

Fig. 2.22
CL node displacement along abcd axis

If not taking into account the node geometry
and centre of mass change for small displacement,
the return force for left displacement according to
Fig. 2.22 isgiven by Eq. (2.15), whilefor right dis-
placement - by Eq. (2.16).

_ 1, 3(x +dcos(6g)) (2 15)
(d+x)3  (d?+x2+ 2dxcos(6))? ’
3(x—dcos(8,)) 1 (2 16)

- (d? + x2 —2dxcos(6,))? - (d=x)3

The plot of the return forces for left and right
displacementsis shown in Fig. 2.23. The displace-
ment is normalized again to d.

CL twode displacement along ab,c,d axes
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Fig. 2.23
Return force for displacement
along a, b, c, d axes
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The return forces along the axes a,b,c,d, does
not appear symmetrical in respect to the geometri-
cal equilibrium. It is evident from the plot, that the
reaction forces for left and right displacement are
quite different. Although, avalley existsin the left
side of the geometrical centre O, corresponding to
point O'. Thisvalley denotes a stable point for mo-
tion along a,b,c,d axes.

If investigating the motion in the intermedi-
ate axeswe will see, that it is also stable. Then the
CL lattice can be considered a stable without
boundary holding conditions.

Thevalley shown in Fig. 2.23 was obtained,
when applying | G force proportional to inverse
power of 3. If applying inverse power of 2, the
valley along a,b,c,d axesismissing. Consequent-
ly a Cosmic type of lattice is not possible if 1G
forceisproportional toinverse power of 2. This
result isin agreement with the accepted inverse
power of 3for |G forcein empty space.

Despite disregarding the slight node geome-
try and centre of mass change, the simple equations
(2.15) and (2.16) demonstrate the valley existence
along a,b,c,d axes. In order to investigate more ac-
curately the return forces and stiffness aong the
different axes, the two mentioned features has been
also considered . Inthiscasetheequationsare pret-
ty long and will be not given here, but their plots
aresimilar. For derivation of this equationsthefol-
lowing considerations are made:

- the movable node is regarded as a group of
four prisms, attached in their common end and al-
ways aligned to the neighbouring nodes, that are
considered fixed;

- the forces between any one of neighbouring
nodes and the centre of mass of anyone of the node
prisms are applied;

- the centre of mass correction is applied

The centre of mass of the prism, presented as
a mass bar depends of both - the distance and the
angle. This dependence for inverse power of three
low islarger than for the inverse power of two. Be-
sidesthelong equations, some small correctionsre-
quire graphical solving, fitting and iterations. The
problem solving was focused on this displacement
along a,b,c,d axes, for which a stable zone exists.
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Fig. 2.24 shows a plot of return forces along
the stable zone in a,b,c,d and x,y,z axes when the
above mentioned factors are considered..
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Fig. 2.24
Node energy diagram for cosmic lattice

The left scale shows return forces referenced
to the geometrical equilibrium point of the node.
But thisis not a point of gravitational equilibrium.
The gravitational equilibrium in fact is a three di-
mensional surface, centred around the geometrical
equilibrium point. For displacements along inter-
mediate axes, not coinciding with the two axes set,
the valley will have different height. In the right
side of the plot an energy scale for estimation of the
node energy is shown. The energy scale is for ref-
erence only and is not proportional. The following
energy levels are defined:

0-isazerolevel corresponding to the bottom
of the valley, but from displacement in al possible
directions, multiplied by the probability to vibrate
in these directions.

E,. - isthefirst critical level corresponding to
the zero level for motion along and around the
a,b,c,d axes.

E,c isthe second critical level. Energy above
thislevel will lead to node destruction, because this
is upper point for displacement along a,b,c,d axes
(see Fig. 2.23). E, determines the full energy well
of the CL node (maximum energy). It is equal to
the sum of two energy wells, artificially separated
and annotated in the figure, by 1 and 2. The energy
well 1iscontributed by x,y,z axesand ismuch larg-
er than the energy well 2.
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E4 is the superconductivity critical level. It
will be discussed later.

The energy levels are very important features
of the cosmic lattice. While the importance of Ep
isevident, therole of E.; and Eg; are not so evident
in afirst gland, but it is very important for the EM
field propagation and play important role for un-
derstanding the superconductivity state of the mat-
ter.

Thefull energy well is contributed mainly by
the light gray area, but taken from a solid angle
around x,y,z axes. The dark grey area 2 contributes
to the node energy only above the level E.;. The
energy quantity (E., - E.1) isasmall fraction of the
node energy well, because it is contributed only of
small solid angle around 4 axes (instead of 6) and
with smaller deepness.

It is evident also, that the stiffness for dis-
placementsalong x, y, z axesismuch lower that the
stiffnessalong a, b, ¢, d axes.

Fig. 2.25. shows the return forces in a,b,c,d
displacement, normalized to forcesin x,y,z for two
node distances.
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Fig. 2.25.
Return forcesin case of node distance change

From the plot of the return forcesin Fig. 2.25
one can make conclusion, that the energy ratio of
{(node well)/(E.>-E1)} is dlightly affected when
the node spacing is changed. This is due to the fi-
nite dimensions of the prisms.

Analysing the return forces and stiffness for
displacement along the both set of axesand all pos-
sible axes between them, it is obvious that the node
will be able to vibrate in a complex way. It will be
able also to store akinetic energy due to its energy
well. Thisisthe zero point energy (ZPE) of the
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node. The ZPE of the CL is mostly contributed by
the valley deepnessfor x,y,z displacement, because
it is symmetrical and deeper than the valley in
ab.c,d displacement.

Let to analyse the node oscillation for two
Cases:

A case: The node energy is between zero
and ECl'

2.9.2 Node oscillations described by vectors

The dynamical properties of the lattice could
be studied by the analysis of the single node dy-
namics and the dynamical interactions between the
nodes. This process is very complicated, but it can
be simplified, if proper vectors are introduced.

The stiffness aong the x,y,z axes is smaller
than along a,b,c,d axes. The nodes tend to oscillate
between the opposite valleys of x,y,z, but the trace
curve could not be flat. The trace of oscillating
node will not pass through the geometrical point O.
It will bypassit, becausethe stiffnessin the vicinity
of this point is higher. The trace is a three dimen-
siona curve, but its projection on a plane xy is
shownin Fig. 2.26.

Fig. 2.26
Trace curve of the resonance cycle
of the oscillating CL node

Thetrace curve of asingle cyclewill not pass
also through the same initia point, as shown in the
projection curve. Despite of this we can formulate
aperiod between pointsA and B. Thetraceperiod
is a time between two adjacent traces, at arbi-
trary chosen closest points. This period deter-
mines the CL node resonance frequency. The
nodeinertial factor isvery small, so the resonance
frequency isto be very high. The nodes of lattice
domain with constant node distance will have a
constant resonance frequencies.
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If considering consecutive periods, the
nodetrace curvewill not passthrough the same
point traces. For multiple periods, thetrace will
circumscribe a three dimensional surface. This
surface will have a shape of deformed sphere
with six bumps along x,y,z axes, and four deeps
along a,b,c,d axes. We can call this surface a
nodetrace quasisphere.

In any moments, the node have intrinsic iner-
tial momentums with directions coinciding with
the instant velocity vector. If integrating this mo-
mentums per one resonance period, we get node
average momentum, that could be expressed also
by vector, but passing through the geometrical
equilibrium point of the node. We can call thisvec-
tor a node resonance momentum vector, or ab-
breviated: NRM. It is more convenient to operate
with such vector, normalized to its maximum val-
ue.

The node resonance momentum is a three
dimensional vector, ex-
pressing the integrated
intrinsic inertial  mo-
mentum of the node for
one period of the reso-
nance oscillations. The
origin of the vector isat
the geometrical equilib-
rium point of the node.

Analysing the node
resonance  momentum
behaviour for large number of consecutive cycles,
we will find that it has larger density in a cone
along x,y,z axes, than along a,b,c,d axes. Then we
can introduce the node density momentum vector.

The node density momentum vector is a
product of the node momentum vector for many
cycles multiplied by its differential angular
cross section and average to its maximums at
X,Y,Z axes.

The behaviour of the density momentum vec-
tor is described by a node density momentum
quasisphere. It also have six bumps and four
deeps, but their shape is not the same as the node
trace quasisphere.

The shape of the density momentum quasi-
sphereis shown in Fig. 2.27.

In order to investigate the features of the node
quasi spheres and introduce other vectors, afew en-
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ergy dependent cases of the node oscillations will
be analysed.

A. Case: The node energy is between zero
and E;.

If considering a single node dynamics, anode
momentum along a,b,c,d axes should not exist.
However the influence of the neighbouring nodes
will cause some small fluctuations along this axes.
In a longer period of time, the node momentum
vector will oscillate in a spherical coordinates, but
spending more time around the x,y,z axes. The
node quasispheres can be defined, for some large
number of oscillations, but circumscribed in aran-
dom way. It will be still symmetrical, but the sur-
face density could not be uniform.

B. Case: The node energy is between E
and E,. SPM mode of operation.

In comparison to the case A, the node stiff-
ness near the axes a,b,c,d will be affected. In result
of that, the node momentum vector will be affected
by small force, tending to change the vector direc-
tion continuously. This will cause a precessional
momentum, that will control the direction of node
momentum vector in a definite way. In the same
time the node momentum will flip from cone to
cone around x,y,z, but more uniformly, thanin case
A. The consecutive cycles of the node momentums
will define again quasisphere, but more systemati-
cally. The momentum vector for every consecutive
cycle will be aligned in different directions, but
with tendency of preserving the momentum of pre-
cession. In this case avector of precessional mo-
mentum could be defined, whose period will
contain a large number of node momentum peri-
ods. For one period of this vector, the node density
momentum quasisphere will be completely de-
fined. We can call this vector a spatial precession
momentum vector or SPM vector, and the opera-
tional mode SPM mode.

The SPM vector isa spatial precession mo-
mentum of the node momentum oscillations.

In SPM mode of operation the node densi-
ty momentum quasisphereiscompletely defined
for one period of SPM vector.

If agradient of gravitational or other field ex-
ists across the CL space domain, the node equilib-
rium may be biased, so for correct SPM mode of
operation the node energy should belittle bit above
Eqp-
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We could accept now, and provelater, that
the CL node in normal conditions (supercon-
ductivity is excluded) has a capability to accu-
mulate and preserve the full well node energy.
Thisis the nominal ZPE of the vacuum. It will
be shown in Chapter 7, that therelict radiation
is manifestation of the ZPE of the CL space
(BSM interpretation).

The node resonance and SPM frequency are
related by the expression:

VR = NrgVspm (2.17)
where: v, - is the CL node resonance fre-
quency
vem - ISthe CL node SPM frequency
NRq - isthe number of resonance cycle
for one period of SPM

The coefficient Ng is a constant of the CL
space and may have pretty large value. For now it
is unknown, but some guess will be made in the
next paragraphs. The accurate knowledge of this
constant does not affects the results obtained by the
BSM theory.

The SPM effect is essential feature of the
lattice space. It helps to under stand some basic
properties of the space in which we live. These
propertiesinclude: the quantum features of the
space, the electrical and magnetic fields, the
light velocity, the conductivity and supercon-
ductivity states of the matter.

2.9.3 Resonance frequency stabilization effect

The trace of the node is very complicated
curve. Some quantitative analysis although could
be done, in order to show that some stabilization ef-
fect of the resonance frequency exists. Wemay dis-
tinguish two stabilization mechanisms: weak and
strong stabilization.
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2.9.3.1 Weak stabilization mechanism

L et to consider two cases of CL node energies
E, and E;, lying in the range between the Eg; and
the nominal ZPE level, as shownin Fig. 2.28.a.
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Fig. 2.28
NRM frequency stabilizing effect

Fig. 2.28.b. shows the projection of the trace
of the node for one period of the resonance fre-
guency. The projection is not of the classical type,
but made in a way to preserve the path length and
distance from the centre. Due to the centripetal ac-
celeration the trace will tend to pass through the
more distant points from the geometrical centre.
For energy E; it will passthrough the points A, and
B4, while for energy E, respectively through A,
and B,. Then the internal trace projection 1 will
correspond to the lower energy E; and the external
trace 2 to the higher energy E,. The ratio between
real traces|engthswill be approximately preserved.
The dlop of return force in any point of the dis-
placement curve gives the stiffness. From Fig.
2.28.b we see, that the return forces and stiffness
for trace 2 are larger than for trace 1, and the stiff-
ness of x,y,z curve is larger. Then the larger stiff-
nessfor trace curve 2 will tend to reduce the period.
Consequently the change of the node stiffness of
the two displacement curves exercises some kind
of stabilization effect on the node resonance fre-
guency. Therefore we may conclude that:
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For CL nodeenergiesin therangebetween
Es. and nominal ZPE, aweak stabilization effect
of the node resonance frequency exists.

2.9.3.2 Strong stabilization mechanism.

In the paragraph 2.11.3 the derivation of the
light equation is provided. It will become evident,
that the constancy of the light velocity is directly
related to the resonance frequency. Then the reso-
nance frequency should be stable in the same order
that the constancy of the light velocity. Evidently a
well defined and self regulated stabilization mech-
anism should exist.

One of the necessary condition for the strong
stabilization mechanism is to work in conditions,
where, the resonance frequency dependence of the
ZPE is a continuous function. In this aspect the
weak stabilization mechanisms fulfil this condi-
tions. In the following analysiswe will see, that the
increase of the ZPE in the allowable limit, leads to
a continuous increase of the resonance frequency.

Let analyse the frequency of not disturbed
NRM quasisphere. In §2.10.3 we will see, that such
nodes are associated with continuous fluctuations,
forming a so caled magnetic protodomains. In
such aspect the nodes with not disturbed NRM qua-
sispheres are smply referred as magnetic quasi-
spheres (MQ). Let initially suppose, that the ZPE
of the MQ is below the normal level. If it gets ad-
ditional energy the oscillation amplitude and its
frequency will get increase. But the amplitude in-
crease may lead to overpassing the limit, corre-
sponding to the E., level of ZPE (see Fig. 2.24).
This could lead to destruction, but the CL has an
ability to transfer the excess momentum to the
neighbouring node. Due to the very small inertial
factor of the node, the transfer of the excess mo-
mentum occurs for time less, than one resonance
cycle. Consequently the average oscillating ampli-
tude could not exceed the value corresponding of
Eco. In the same time, due to the zero point waves,
(discussed later), every node has a possibility to
support its nominal ZPE. Thisis confirmed by the
background temperature of 2.72 K of the CL space.
(A detailed discussion, calculation and comparison
of this CL space parameter is presented in Chapter
5). Consequently the accuracy of the nomina ZPE
determines the accuracy of the resonance frequen-
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cy. Thereisasecond factor, that also contributesto

the stabilization. This is the mutual synchronisa

tion of the MQ in result of their participation in
magnetic protodomains. Consequently we may
summarise, that:

» Thestrong stabilizing mechanism of the CL
resonance frequency is controlled by the two
factors: thenominal ZPE of thenodeand the
node participation in magnetic proto
domains.

Note: The magnetic protodomains will be
discussed later. They are directly related with the
permeability of the vacuum.

2.9.3.3 Analytical presentation of thefrequency
stabilization effect.

Here only a simple and aproximative anal yti-
cal model will be presented. However it will givea
basicsfor correct interpretation of the datafrom the
Quantum Hall experiments in Chapter 4, from
where the frequency stabilization effect becomes
evident.

We will use two approaches, valid only for
MQ node:

- node oscillations as a spring system

- node oscillations as an conical pendulum

A. Node oscillations model as a spring system

This option is only for a simple illustration
without showing the strong stabilization mecha-
nism. The resonance frequency is given by:

-1k
2m\m,

VR (2.173)
where: k - isastiffness, m,, isthenodeinertial
mass.

In the QHE experiments we will see, that the
node distance is unchanged, and we may consider,
with a first approximation, that my, is slowly de-
pendent or almost a constant. We may determine
the stiffness, by differentiating the return force
along x,y,z axes (equation (2.14)) on the displace-
ment, for anode distance normalised to unity. Then
the stiffness is given by:

0 —cos(®
K = A2_2_8(X+ (;0382(2)) + EZE_'_SC(X BC:S(Z)) (2.17.b)
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)

A=x2+1+ 2XCOS(§) 0

B=x2+1— 2XCOS(§)

C = 8(,/0.5+05c0s(8)) —x

Due to the reversible direction of the return
force, the stiffness curve obtains a negative part,
but this is artifact, due to the reference to the geo-
metrical equilibrium point. To correct this we shift
the curve up by the max negative value. Then sub-
stituting in (2.17a) and normalising to (,/m,)/2n , we
get the resonance frequency dependence of stiff-
ness change.

vg = Jk(x) + 133 (2.17.c)

The plot of Eg. (2.17.c) is shown in Fig.
2.28.A. The node displacement x could be consid-
ered as aradius, corresponding to alattice with de-
fined stiffness.

fix)

Fig. 2.28.A

B. Node oscillations model as a conical pendu-
lum

In this case, the node oscillation properties,
are simulated by a circular conical pendulum. The
simulation is approximate and valid only foraMQ
type of node. In thistype of simulation the effect of
the strong frequency stabilization will be shown.

The parameters of the circular conical pendu-
lum (the trgjectory is a circle) are shown in Fig.
2.28.B.

Fig. 2.28.B
Conical pendulum
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We will associate the node displacement with
the parameter r of the conical pendulum, the node
distance - with L and the node energy - with the po-
tential energy of the pendulum. Then for auniform
CL domain the oscillation period will depend only
of the parameter r. The oscillation frequency of the
conical pendulum is given by the equation

:l g: 2_ 2_0'50'5
f 2mﬂ1 [glL=—rs] ]

We areinterested of the node operationin the
zone from the right side of point A,, where the
smallest trace curve radius is determined by the
curve 2 and the larger radius from the curve 1. We
may approximate the node trace curve with an
equivalent circle, whose radius vary in the range
between 0.23 to 0.29 of the node distance (see Fig.
2.24). Then the parameter r in eq. (2.17.d) will be
substituted by (x+0.23), where X is the new argu-
ment that we may relate to the ZPE.

In order to simulate the loss of energy, when
the node overpasses the ZPE level at large dis-
placement, we will introduce a change of the L pa-
rameter of the pendulum. This change will begin
when the argument x overpasses some threshold
value. So we will define a continuous function with
akink. Wemay call thisfunction an energy dump-
ing function. For this purpose the following expo-
nential function is used.

_ x—0.03)7?

L(x) = [1+o.0106epoéWJ ﬂ (2.17.e)

The parameter L from Eq. (2.17.d) is substi-
tuted with L(x) of Eqg. (2.17.€). In order to adjust
the frequency span and frequency normalization to
unity, we must select also a value for g, and offset
the frequency f with some constant value. Thefinal
frequency simulation equation takes aform:

(2.17.d)

05
217%%1™° _ 1504

f = [22000[(L(x))2—(x—0.23) (2.17.1)

The energy dumping and frequency simula-
tion curvesare plotted respectively in Fig. 2.28.C a,
b. Thefrequency stabilizationisat x = 0.06. For the
real conical pendulum model the dumping energy
will stop to grow at the point of the stabilization,
and the frequency will get a fixed value. For this

reason the frequency down dlop is shown as a
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dashed line. We see, that the stabilization effect is
very sensitive to the energy dump. From the micro-
scale point of view, the frequency uniformity be-
tween the CL nodes depends only of two factors:

- prisms uniformity

- node ZPE equalization

The high degree of prisms uniformity is ac-
cepted a priory, but its physical concept and analy-
sisis presented in Chapter 12.

The second factor is self regulated by the zero
point waves. The prove of thisis the Cosmic back-
ground temperature uniformity.

05 L | L L |

Fig. 2.28.C
Conica pendulum model for demon-
stration of the
resonance frequency stabilization

The demonstration of the stabilization effect
here, does not take into account the appearance of
the quantum stabilization processin CL space, and
a possible change of the node inertial momentum
for the range of x below the maximum. In the real
case, the frequency dependence of the node dis-
placement may not be so linear. The presented sim-
ple model, however, is helpful for interpretation of
some results obtained by the Quantum Hall exper-
iments (see Chapter 4.) In such aspect it helps to
understand the dynamics of the CL node oscilla-
tions.
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2.9.4 SPM vector affected by external electrical
field

A. Case: The node energy is between Eg.
and nominal ZPE

In a presence of external electrical field, the
node resonance momentum vector will be affected
by the vector of electrical field. The NRM will get
preferential distribution along the filed. From one
side, thiswill cause deformation of the node quasi-
sphere, transforming it to prolate spheroid with
bumps, aligned with the vector of electrical field.
From a second side, the SPM frequency will be
changed but the amount of this change will depend
of the quasisphere deformation. In one of the next
paragraphs, where the energy transfer is discussed,
we will see, that the change is in direction of de-
crease the SPM frequency. While the NRM fre-
guency is still stable, this means, that the SPM
guasisphere is circumscribed by smaller number of
resonance cycles.

The decrease of SPM frequency of node
guasispherein external electrical field isimpor-
tant feature of CL space.

The above mentioned feature helpsto explain
the electrical interactions between charge particles
in CL space. This will be discussed later in this
chapter.

The shape of the CL node quasi sphere, affect-
ed by electrical fieldisshownin Fig. 2.29. Thedis-
tance between the points could provide impression
about the density of the node momentum vector in
the particular direction

_—
TY
by
Fig. 2.29

Node density momentum
guasisphere affected by electrical field
E - direction of thefield

B. Case: Thenodeenergy isbelow Eq

In this case the asymmetrical stiffness along
ab,c,d axes will be iminated and will not control
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the node momentum vector. The external electrical
field above some threshold level could be able to
affect the vector, but random or controlled preces-
sion conditions do not exists. So a normal SPM ef-
fect here does not exist. The node momentum will
define a node quasisphere, but severely deformed.
The cross sectional momentum quasisphere will
approach the shape of prolate spheroid with not so
sharp bumps. Its shapeis shown in Fig. 2.29.a.

Fig. 2.29.a
Node density momentum quasisphere
in external electrical field
for node energy below Eq

The deformed quasisphere will lead to in-
creased propagation of the external electrical field
in comparison to the case A. Thisisvalid for sub-
critical node energy but not much below E.,. For
energy lower than some level, the propagation of
the electrical field will start to decrease in result of
alack of node motion. In normal conditions, how-
ever, the CL lattice tend to keep its ZPE.

From the analysis of this case, it is apparent
that:

* Incaseof subcritical node energy a SPM
effect does not exits

» Thepropagation of theelectrical field in sub-
critical node energy isenhanced

» Themagneticfield isnot ableto propagatein
a lattice domain with subcritical node
energy.

The last statement will be proved in Chapter
4.

The three features cited above are important
factorsin the superconductivity state of the matter.
They are discussed in Chapter 4.
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2.9.5 SPM frequency for node ener gy between
Eq and Eg

When the node energy is below Eg., the slop
of the return force along ab,c,d is gradualy, but
significantly reduced in comparison to the slop of
X,y,z force (see Fig. 2.24). This causes diminution
of the SPM frequency stabilization effect, dis-
cussed in the 82.9.3. The change of stiffness along
ab,c,d below Eg. leads to decrease of SPM fre-
guency even for the normal quasisphere (i. e. at ab-
sence of external electrical field). This effect plays
important role in the superconductivity state of the
matter.

Summary of introduced vectorsand their pres-
entation

* Nodetrace
» Node trace projection
* Node trace quasisphere
* NRM (node resonance momentum) vector
* NDM (node density momentum) vector
» SP (spatial precession) effect
e SPM (spatial precession momentum) vector
The SPM vector is obtained by the spatial
precession effect applied on NRM vector. This
could be expressed by the operator SP{}.
SP{NRM} => SPM
The control functions of the SP operator de-
pend of the node energy conditions, discussed in
the previous paragraphs.
The SPM vector can be presented by the fol-
lowing components and subcomponents as shown
inFig. 2.29.B.

direction
resonance momentum
SPM magnitude
. i angular resolution
spatial density
direction
Fig. 2.29.B

The bold text is used for vector components,
while the plane text is for the scalars. The node
quasisphere isaconvenient way for graphical pres-
entation of the NDM or SPM behaviour. The SPM
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quasisphere is distinguished by the NDM only by
its surface uniformity, dueto the SPM effect. Inthe
future analysis, where the conditions are implicitly
known, the name node quasi sphere will be used.

The quasisphere is a surface in spherical co-
ordinates, circumscribed by a radius vector with
components shown in the Fig. 2.29.C

node quasisphere

magnitude: product of the node re-

radius vector

spatial density

direction of the node resonance
momentum

Fig. 2.29.C

2.9.6 Method of separation of intrinsic interac-
tion processes contributed by the central or
peripheral twisted part of the prisms.

When theinteraction processin alatticeisan-
alysed in a lowest level, the level of the twisted
prisms, any interaction could be regarded as contri-
bution of two prisms interactions. interaction due
to the cylindrical core of the prism, and interaction
due to the twisted peripheral part. The |G athough
could not distinguish the interaction between the
cylindrical parts of right handed from left handed
prisms. Then in stable lattice space, we could sep-
arate the interactions due to the cylindrical part of
the prism from those due to the twisted part. A sta-
ble lattice space is this one, whose lattice, isin a
steady state. There are processes of CL lattice de-
struction and rebuilding, where transition time
phase exists (nuclear test explosion, for example).
During such a process, the CL space is not in a
steady state phase.

For IG interactions in which the cylindrical
part of the prismsisinvolved, thefollowing simpli-
fication could be applied.

* From thepoint of view of theinertial factor,
the G interaction of the central part of the
prisms of the opposite nodes are equivalent.

» For domain of stable lattice space, contain-
ing large number of nodes, the integr ated
result from theinteractions between the
cylindrical part of the prismsfor one SPM
cycleisequal to zero.
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The integrated result from the peripheral
twisted part for prisms for one cycle of NRM or
SPM, however, is not equal to zero.

* |G interactionsfrom theright handed and
left handed prisms have different spatial
momentum.

» Theintegrated resultsfrom interactions
between thetwisted part of the prismsin the
neighbouring nodes of CL space are not
equal to zero.

We could apply the method of interaction
separation in most of the cases related with the
analysis of the electrical and magnetic fields. But
when analysing the mass deficiency effect of the
charged particles, for example, the interaction sep-
aration could not be applied.

In some other cases, like estimation of charg-
es from extended helical structures, the symmetry
of the lattice field beyond some critical radius
should be checked.

We may apply the method of interaction sep-
aration for the NRM and SPM vectors. For this pur-
pose we attach the following attributes to the
vectors:

CP - standing for: cylindrical part

TP - standing for: twisted part.

Then the node vectorswill have thefollowing
two components:

NRM(CP); NRM(TP);

SPM(CP); SPM(TP)

Some parameters of the CP and TP compo-
nents of the vectors are equivalent, for example the
period (frequency), the normalized quasispheres
and so on. In the analysis, where this is implicitly
understood, we can dismiss the attribute TP in the
vector notation.

The method of interaction separation greatly
facilitates the field analysis in a lattice space. It
helpsto provide definition and physical analysis of
electrical charge, electrical field and magnetic
field.

2.9.6.A Oscillating velocity distribution of the
CL node

Let consider only a not disturbed CL space
whose SMP quasisphere is symmetrical along xyz
axes. For a given node distance, the quantum wells
are filled and the zero point energy is a fixed pa-
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rameter. We may assume that the acceleration is a
linear. Then we may determine approximately the
oscillating velocity distribution in the oscillating
volume. In order to simplify the model, we may
consider that the volume is equivalent sphere. Di-
viding this sphere in small unit volumes, we may
estimate the instant velocity in each volume and
build a histogram of the velocity distribution. The
derivation of the expression giving the envel ope of
the histogram is quite long to be shown here, so
only itsplot isshown in Fig. 2.29.D
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Fig. 2.29.D
Approximate shape of CL node velocity
distribution in the oscillating volume

The velocity histogram is shown as a veloci-
ty density distribution in relative units. Despite the
accepted simplification the obtained histogram ap-
proaches the shape of the distribution of population
among the rotational states of the molecules. This
feature will be additionally discussed in Chapter 9.

2.9.6.B Fine structure constant as one of basic
features of the twisted prisms

The fine structure constant, denoted as o is
one of very basic physical parameters. It appears
everywhere from the quantum mechanics to any
other theory. Its value is estimated experimentally
with very high accuracy. Inthe BSM, it is also ex-
tensively used. In Chapter 10 theoretical equations
for o are presented, allowing its determination
with accuracy exceeding any observationa value.
One of theimportant conclusion of theBSM, isthat
o IS an intrinsic common feature of both type of
prisms. Thisfeature will become apparent in Chap-
ter 9, where the molecular oscillations are ana-
lysed. The final understanding of the fine structure
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constant will become more apparent in the Chapter
12 (Cosmology), wherethe internal structure of the
prisms, called a low level, will be discussed. For
now we will show only some relations between CL
space parameters in which o appears as embedded
ratio.

Thefine structure constant is dimensionsless.
So it isaratio of one and same type of parameters.

L et determine the amount of the gravitational
energy, E, in empty space, between two equal
prisms of sametype at distancer,, It isequal to the
work done, when we separate them to infinity.

oo m2 m2 p2V2
E = ~[Gos = Gos—% = Gos— (2A17.A)
; 2r, Mo

where: my istheintrinsic mass, p, - isthein-
trinsic density and V the prism volume.

We may estimate theratio of e for the cen-
tral part and twisted part of the prism, as aratio of
their volumes quadratures:

Erp/Ecp = Vip N cp (2.A17.B)

The twisted parts is this portion of the prism,
that isleft when removing the inscribed cylinder. If
considering twisted prisms without spherical edg-
es, the above shown ratio is a constant, that does
not depend of the prism radius or length. It'svalue
150.0105386. If considering, however, thetwo edg-
es in shape of semispheres, the ratio E;p/Ecp, be-
comes dependable of the length to radius ratio L/r
(r - isthe radius of the inscribed cylinder). For L/r
ratio in the vicinity of 6.484, the energy ratio
E.p/Ecp DECOMES exactly equal to the fine structure
constant o« = 7.29735x10°. The corresponding L/r
ratio, could not be accepted as real and seamsto be
asmall. But we haveto keep in mind, that the twist-
ed prism is distinguished by the real twisted rods,
mentioned in the beginning of Chapter 2. Inthereal
twisted rods, the twisted effect is not so much ex-
ternal but internal feature of the intrinsic matter
structure from which the prismisbuilt. Thiswill be
discussed in the Chapter 12 (Cosmology).

When analysing the ratio of e;-/E., in CL
space, however, we have to take into account the
feature, that the vectors IG(TP) and IG(CP) does
not obtain equa propagation. The interaction in-
volving IG(TP) vector propagates from right and
left handed prisms, so the effect is additive, while
thoseinvolving |G(CP) vector does not posses such
feature.
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If the E;, energy, propagated in CL space
from theright and left handed prismsis denoted re-
spectively as ENg(TP) and E'i(TP), then the prop-
er |G energy balance will be achieved at ratio:

ERL(TP) + EXo(TP) _ Eg(TP) _
E,o(CP) E,o(CP)

20 (2A.17.C)

where: the energy E,¢(TP) is just the energy
related to twisted part (without referring to the right
and left handed fractions), and g,;(CP) = E.p iSthe
energy related to the central part of the prism mod-
el.

The ratio given by Eq. (2.A.17.C), matches
quite well with number of calculations, related with
the electrical field, charge unity and atomic vibra-
tions in the molecules. These problems are ana-
lysed in Chapter 9.

The fine structure constant shows its signa-
turein many equations derived by BSM. It isrelat-
ed also with one basic parameter of the FOHS - the
ratio between the confine radius and the second or-
der helical step. So we may conclude:

» Thefine structure constant determinesthe
ratio of theintrinsic energy transmitted by
thetwisted and the central part of the
prisms. In CL space environment theright
and left handed fractions contribute addi-
tively.

» Thefine structure constant is exactly one
and a samefor both type of prisms

* Thefinestructure constant might carry a
signature of the internal structure of the
prisms.

2.9.7 Summarized features of the cosmic lattice
space

We can summarize the following features
related to the dynamical property of the cosmic
lattice.
 TheCL Spaceisableto handleintrinsic
Kinetic energy, that isthe zero point energy
of the vacuum. Its measurable parameter is
the absolute temperature of the CL space

* Theoscillating at resonance frequency CL
nodes exhibit a spatial precession momen-
tum (SPM) effect

* Therotation of the node resonance momen-
tum is caused by the non symmetrical stiff-
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nessfor node displacementsalong x,y,z and
a,b,c,d axes.

» Thedynamical propertiesof the SPM vector
arewell characterised by the shape of the
node quasisphere

» Thevector SPM isdirectly involved in the
unidirectional propagation of the photons

e TheCL space can propagate two type of
waves. quantum waves - involving equally
mixed energy between the both type of
nodes; and quasiparticle waves - involving
not equally mixed energy

» Thedynamical property of the gravitational
lattice could beinvestigated mor e effectively
if using the angular velocity asan argument
against which the lattice parametersto be
determined.

» TheSPM effect helpsto explain thequantum
features of the spacein which welive.

2.9.8 Static and dynamical features of rectangu-
lar lattices

The rectangular lattices inside the helica
structures are kept due to the concentric and radial
configuration. They have much larger stiffness due
to the larger prism density. They have symmetrical
return forces. The valleys along the orthogonal
axes at 54.7 deg relative to prisms axes are deeper.
Conseguently the oscillating node will exhibit also
guasisphere behaviour, but with smaller bumps.
The lack of asymmetrical return forces as for CL,
however, means, that they not have stable preces-
sional momentum. Consequently:

The rectangular lattice does not exhibit
SPM effect and does not propagate a magnetic
field. But it can propagate electrical field quite
well.

The above mentioned feature is important
factor in the trapping effect of the rectangular lat-
ticein cylindrical space.

2.10 Disturbance of thelattice space around the
helical structures.

2.10.1 Electrical charge and electrical field

The prism is extended solid object with an-
nisotropic |G field aligned with the prism’ saxis. So
the vector of aligned IG field according to the in-
verse cubic law is.
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where: 1'lfs the directional unit vector.

If a huge number of prisms are ordered in
some spatia configuration their effective compo-
nent in CL spaceisalsoincreased. If the prismsare
of same type (right or left handed) the effective
component also gets the same handedness. The in-
ternal twisted rectangular lattice [RL(T)] of the
first FOHS are exactly such configuration. So the
RL(T) isableto provide a strong modulation of the
CL space. How this modulation affects the dynam-
ical behaviour of the oscillating nodes?

Due to ZPE, the CL nodes oscillate with
their resonance frequency that is much higher than
the SPM frequency. Then the spin of the node
prisms has also significant value. In 8.. we will see,
that in the absence of external disturbance (includ-
ing for helical structure), the CL nodes are synchro-
nized in protodomains at SPM frequency. When a
FOHS isin such environment, a strong interaction
appears between its RL(T) from one side and the
mentioned above domains. While the ordered
structure of RL(T) has afixed spatial position, de-
termined of the helical structure, the NRM and
SPM phases of the mentioned above domains are
free to be adjusted. In fact the phase of NRM vec-
tors are adjusted to the RL(T) field dueto aprism -
to prism interaction. The domain synchronized at
SPM frequency however increases the speed of the
AC (alternative current type) type interaction.

The phase synchronization obtains also a
spatial configuration, determined by the distur-
bance field of the RL(T). In result of this the CL
node quasispheres obtain simultaneously elonga-
tion and spatia orientation. The node quasisphere
obtains a shape shown in Fig. 2.29. The elongated
shapes means, that larger number of resonance cy-
cles are involved in the cones of elongated part of
the quasisphere. The resonance cycle athough is
still stabilized. The kinetic energy of such quasi-
sphereislarger, but SPM frequency islower. There
are two important features in this interaction proc-
€ess.

a) If one FOHS isinside of another external
FOHS, the RL(T) of the externa structure only
modulates the external CL space

b) only the same type of node quasisphere
are affected
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Thefeature @) isexplained by the lack of in-
terface between thetwo internal RL(T), dueto their
different handedness. The referring to this feature
isequivalent toarule, that theinteraction hand-
edness is determined by the external helical
shell.

The feature b) is a result of the parallel
prisms interaction. In fact the opposite type node
can get partially complimentary motion due to the
induced interaction between the neighbouring
nodes having different handedness

According to the above made considera-
tions, we are able to provide the following defini-
tion of electrical charge and field:

(A) The electrical chargeis a spatial re-
gion of CL space where the CL nodes obtains
EQ type of node quasisphere arrangein partic-
ular order

(B) Theelectrical field isa CL spacedis-
turbance, that affects the spatial parameters of
the NRM vector of CL nodes.

(C) The eectrical charge elongates the
nodes quasisphere, alongitsfield lines.

(D) Theelectrical chargecould beof stat-
ic or dynamical type:

- (@)Thestatic chargeisinvoked by one
or group of helical structures whose charge is
not compensated in proximity.

- (b)The dynamical chargeisa quasip-
articlewave or part of neutral wave propagated
asaquasiparticle wave or quantum wave (pho-
ton). It appearsasa spatial structureof running
EQs.

Itisevident, that in normal CL space, a stat-
ic (not moving) chargeis an attribute only of parti-
cles containing a matter. It is also evident, that in
the higher order structures, containing FOHS, only
the external helical shell may exhibit electrical
field. This is the case of the structures shown in
Fig. 2.10.b and Fig. 2.13.a.

Fig. 2.29.E shows the near filed electrical
linesfor theradial section of FOHS, whoseinternal
RL(T) terminates by hole where another FOHS of
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opposite prism type has been., during the crystalli-
zation process.

CL space y \
™~

E field lines

Fig. 2.29.E
Radial section of near E field of FOHSwith
internal RL(T)

The external filed lines follows the trend of
theinterna linesin the near field. In afar field of a
static charge, however, they become radial, due to
the Zero Point Wavesthat triesto equalise the ZPE
of the CL nodes.

Some helical structures could exhibit near
electrical field, but locked in space around the par-
ticle. The 1G potential propagated the handedness
(interaction due to twisted part of prism), must
overcome some critical value, that depends of the
neutral 1G field of the helical structure (due to the
cylindrical part of the prisms). Otherwise the hand-
edness field will be locked by the neutral 1G field.
In thiscase, we can say, that the structure has anear
field, but not a far field. The condition for “far”
field may depend, also, of the overall geometrical
shape of the helical structure, because different
shapes can provide additional bending of the exter-
nal near E field RL(T).

Stated in different words, afar electrical
field is obtained, when the 1 G filed propagated
the handedness, is able to escape from the local
neutral |G field.

In this context, the structures shown in Fig.
2.11 and Fig. 2.14.awill have a near, but not a far
electrical field. Although, when in motion, the
structure of Fig. 2.14.a (neutron shape) can gener-
ate a weak magnetic field, and consequently, the
near electrical field in this case becomes unlocked.
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When the same structure is arranged in a configu-
ration, shown in Fig. 14.b, it obtains afar electrical
field even in astatic position (proton shape), dueto
agpatial realignment of the lines of the near E field.

2.10.1.A. Graphical rulefor a particle charge

In order to determine if the structure may
have a far field for a lattice disturbance, we could
apply the following graphical rule:

Draw tangent lines to every equidistant
point of external FOHS of which the complex
structure is made. Use equal line lengths lar ger
than the size of the structure. If the endpoints of
thelines are distributed not uniformly in a sur-
face of sphere outside the structure, this helical
structurewill havefar electrical field. If they are
uniformly distributed, the structure will not
have such field. Perform the checking proce-
durefor a set of linewith different lengths.

2.10.2 Interaction between particles, possessing
acharge.

According to the definition of the previous
paragraph we may use the term “charge particle”
instead of helical structure possessing aFOHSwith
RL(T). A single charge particle elongates the qua-
sispheres of the CL nodes of same handedness and
align themto the vector of electrical field, dueto |G
field, propagating the handedness. The shape of
distorted quasisphere was shown in Fig. 2.29.a. In
the same time the electrical field decreases the
SPM frequency of affected nodes.

Due to the handedness attribute of the par-
ticle's FOHSs and the CL nodes the right handed
type of interactions are distinguished from the left
handed type. We may consider that the interaction
between FOHS IG(TP) field, from one side and the
same type nodes, from the other isbased on aprism
to prism interactions (see 82.5). These type of in-
teraction between the enhanced field from RL(TP)
of the FOHS and the CL space, however, is quite
stronger in comparison to prism to prism interac-
tions in empty space.

The IG field of the charge particle could be
regarded asaglobal synchronization field for every
node. In this case every node could be consid-
ered as oscillator, whose frequency is adjusted
totheglobal IG(TP) field with the samehanded-
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ness, provided by the charge particle. For sm-
plicity, however, we will consider that the charge
synchronizes the nodes. Or in other words, the
charge synchronizes the node momentum vectors
of the same type nodes. This case is schematically
shown in Fig. 2.30.a,, where arectangular latticeis
shown for smplicity.

+ == - a.
D=GP=D=

+ e D+ =‘:CED—:» + b
RO+

+ - N N — — [

Legend: + Mot synchronised node momentum

= Synchronised node momentum

+ Left handed nodes

-+ FRight handed nodes
Fig. 2.30 Interactions between charge
particlesin lattice space

Fig. 2.30.b illustrates the nodes behaviour
between two charges with a same handiness (polar-
ity). In this case, the nodes are influenced by two
global fields, generated by the two charges and
they are confused from which field to get synchro-
nization at the resonance frequency. In such way
the node momentum vectors are almost aligned in
the direction of the external field but their phases
are not synchronized. Considering only the TP
component of the node momentum vectors, the
random phases will bump and provide forces of re-
pulsion. This forces will push the charges away.
The pushing force is active even if the charges are
in motion with opposite direction. Thisis possible,
because, the passed nodes gets readiness quite fast,
due to their small inertial factor.

Fig. 2.30.c illustrates the node behaviour
between two charges of opposite polarity. In this
case every node get synchronization from the glo-
bal field corresponding to its polarity (handedness).
There is not conflict of synchronization. The posi-
tive nodes gets node momentum synchronization
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provided by the positive charge, and the negative
nodes - by the negative charge. The both charges
athough are not synchronized between them-
selves. How the node momentum phase can be ad-
justed in order al the nodeto be in phase and to get
attraction force? The explanation is the following:

The propagated TP NRM reaches the
mor e distant nodes of same type with some de-
lay (determined by the light velocity), but the
phase differ ences between the neighbouring op-
posite nodes will have some stable value. This
constant phase difference could be eliminated,
by suitable displacement of the nodesfrom their
geometrical equilibrium points. In result of this,
the node momentums of all the nodes appear
synchronized and the charges get attractive
force dueto the | G(TP) attraction.

Let to analyse the dynamics of the attrac-
tion forces, when the opposite charge particles are
in motion. The neighbouring quasi spheres, are both
synchronized by the external field. They eliminate
the constant phase difference between themselves
by proper geometrical displacement. Consequently
the neighbouring nodes obtain absolutely compli-
mentary motion. As aresult of this, they tend to
become closer, creating forces of attraction. The
mean node distance although could not be changed,
aswill be seen from the photon propagation analy-
sis. The attraction forces become applied to the ex-
ternal charges, that generate them. If the opposite
charges are not fixed they will move under the at-
traction force. The motion, although could not di-
minish the attraction force effect, as the phase
propagation of TP NRM is much faster, than the
velocity of the moving charge particle.

Inasimilar way, it can be considered, that the
CL space between same type of charges createsre-
pulsion forces, applied to the charges.

In acase of single charge, the opposing inter-
actions of the opposite nodes are missing, because
they do not have spatial reference point in order to
resist.

Summary:

* Thesign of the electrical chargeisdeter-
mined by the handedness of the prism, from
which the external shell facing the lattice
spaceis built.

* Internal helical structure (shell) can be con-
sidered asa hidden electrical charge, whileit
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iscompletely inside of another helical struc-
ture. Onceit appearsin open CL space, its
charge also appears.

* Thechargeparticlesare ableto interact
between themselves due to the ZPE of the
lattice nodes.

» Theattractive and repulsive electrical forces
arereactions of the CL space, applied to the
charge particles

» Electric and magnetic interactionsare
impossible at lattice temper atur e of absolute
zero.

If afinite amount of atomic matter in some
particular conditions is at temperature of absolute
zero, it does not mean, that the surrounding CL
space is at the same temperature. The ZPE in open
space is equalized very rapidly due to the Zero or-
der waves

2.10.3. Node quasisphere behaviour in a perma-
nent magnetic field

Let consider CL domain away from any static
or dynamic electrical charge. The common syn-
chronization of the CL nodesin thisdomain require
finite time. We may accept apriory that thistimeis
larger than the resonance period of CL node. This
will become apparent later. Having in mind also,
that the EQ CL has a larger energy than MQ node
we may conclude:

In not disturbed CL space the CL nodes
can not get spontaneous EQ synchronised at the
resonance frequency because this will means a
spontaneous creation of electrical charge.

Let investigate the possibility for spontane-
ously synchronized normal quasispheres nodes in
not disturbed CL space domain but at SPM fre-
quency, that is much lower than the resonance one.

In order to propagate an external magnetic
field, the CL node energy should be above the Eg.
level. In this case every node exhibits stabilized
resonance and SPM frequency. Analysing the node
fluctuations in this energy conditions, we find two
antagonistic processes:

1) The system try to keep uniformity energy
level

2) The system try to keep the lowest state by
minimizing the interaction energy between the
nodes.
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From the point of view of the neighbouring
node interaction, the lower interaction energy cor-
responds to commonly synchronised nodes. Thisis
illustrated in Fig. 2.31 in two dimensions, but it is
valid for three dimensional space, aswell. In are-
sult of this effect, it is very probable, that CL may
contain commonly synchronized domains compris-
ing of large number of nodes. Any such domain
will exhibit acommon SPM field, that is afeatures
of magnetic field, if they are connected in close
contour. So the field of this domains has a feature
of local magnetic field, but with open lines. If their
lines recombine in closed magnetic line, an energy
will start to circulate and this will change the CL
energy uniformity. For this reason the mentioned
magnetic protodomains, continuously fluctuate
and recombine the mutual node synchronization.
When an external disturbance with the same SPM
frequency is applied, the magnetic protodomains
readily accept this synchronization and organize
themselves in loops, that become closed in the CL
space. Depending of the strength of the external
field it may pump the ZPE energy of the nodes. The
mutual synchronization of the magnetic protodo-
mains, that become part of the magnetic field lines
isillustrated in Fig. 2.31.
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Fig. 2.31

Magnetic protodomainsin CL space
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The figure shows, the two type of nodes in
one projection plane. The arrows show the confine-
ment between the direction of the SPM vectors of
the neighbouring nodes. Their directions are con-
fined in a three dimensional space, but with one
very important detail. The phase between same
type of nodesis zero, but between the different type
of nodesisequal to n/2. In result of thisawave mo-
tion is possible in two opposite directions, as
shown in Fig. 2.31.A. These two directions in fact
define the direction of the vector magnetic field.

Field direction: N - 3
/JW\/\
\M §

Field direction: 3 - N

Right handed
SPM vector

Left handed
SPM wector

Eight handed
SPM wector

Left handed
SPM vector]

Fig. 231.A
Direction of the magnetic field vector,
defined by the phase difference between
the SPM vectors of both type of nodes

If analysing the interaction energy transfer
between the nodes, we could find, that some por-
tion of energy really circulate in the closed magnet-
icline. If thislineisintercepted by aconductor, the
circulated energy dissipates in it in a form of in-
duced electrica field, pumping the nodes of the
conductor space. If the conductor is a closed loop
an electrical current is generated.

If the node quasi spheres are distorted by elec-
trical filed, their directional property will be dis-
turbed and the spatial synchronization between the
neighbouring nodes will be also disturbed. If the
condition for the phase difference of =/2 has some
tolerance, the distorted quasisphere aso will have
some critical value, beyond which the magnetic
filed propagation is not possible.
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The existence of magnetic protodomains may
explain the magnetic constant of CL space, known
as apermeability of the free space y, .

The rectangular |attices does not have afre-
guency stabilised SPM effect, and consequently,
could not propagate magnetic field.

Knowing the property of the not distorted and
distorted quasisphere of the SPM vector, in the fur-
ther analysis we may refer to them ssimply as elec-
tric and magnetic quasispheres. From this point of
view it is convenient to introduce the following ab-
breviation:

EQ standing for Electric Quasisphere
MQ standing for Magnetic (not disturbed)

Quasisphere

Summarizing the analysis, we can provide a
definition of the magnetic field in CL space:

» Thepermanent magneticfiledin CL spaceis
composed of closed magnetic contours
formed of magnetic field linesin which
excess energy iscirculated.

* Thefield lineisformed of spatially aligned
node domains, connected in closed loop. The
SPM vectorsof left and right handed nodes,
along the magnetic line, are spatially syn-
chronized, whilethe relative phase differ-
ence between them isequal to r/2.

* A nodequasisphere, that isdistorted beyond
some point, could not beincluded in a mag-
netic line. Such distortion isan attribute of
electrical field.

» Therectangular latticeinsidethe FOHS
can’t propagate a magnetic field.

2.10.4 Quantum electromagnetic wave

2.10.4.1 Energy propagation between neigh-
bouring nodes

In the return force analysis, the neighbouring
nodes were considered fixed only for simplicity. In
fact the oscillation of any one single node could not
be isolated from its neighbour.

The dynamical model for this exchange is
very complicated, although an aproximative analo-
gy could be made with asystem of elliptical conical
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pendulums, attached to a common spring. A con-
figuration of such systemiisillustrated in Fig. 2.32.
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Fig. 2.32
System of conical pendulumsin a common spring

The common spring is attached to fixed pads
5 by set of other strings 4 with equal lengths. The
pendulums, having equal length and mass, are
mounted equidistantly. All pendulums have one
and a same oscillating frequency. Let to induce, in
first, a conical oscillation of the left most, pendu-
lum, but without precessional motion of the long
axes 2. For enough long time interval, a steady
process will occur and the neighbouring pendu-
lums will get complimentary motion, also without
precession. Let then invoke a continuous preces-
sion in the left most pendulum i, with direction
shown by the arrows b-b. A continuous energy for
the precessional motion of this pendulum could be
supplied by a magnetic field below the pendulum
mass. In result of spring stiffness the neighbouring
node also will get such precession, but in opposite
direction and with some delay. This precession will
be propagated with delay to the next pendulums.
The delay depends of the spring stiffness and
lengths, from one side and the pendulum mass and
length from the other. After many periods, we will
find that the precession axes of (i+n) pendulum is
in asame position asthe pendulumi. Following the
black reference point 6, we see that in our case the
pendulum (i+4) gets delay of =/4. Then for this ex-
ample we have n=16, and the precessional phase of
thelong axeswill be repeated in distance nd. In the
same time all pendulums will have one and a same
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precessional period, but their phases will differ by
a constant value. So a wave like motion of energy
occurs with a spatial wavelength A = nd.

The provided model could be used for better
understanding the property of the CL in wave like
energy propagation. The following analogy can be
used:

Pendulum model CL node dynamics
oscillating frequency <=> node resonance
frequency

long axes momentum <=> NRM vector
long axes precession <=> SPM vector

When the lattice is in a steady state, it has
only proto- magnetic domain fluctuations, whose
energy isapart of its ZPE. In this case we may con-
sider, that the energy isequally distributed between
the both type of nodes. The amount of ZPE, al-
though, could not pass the upper critical level Ec,,
because this will lead to a lattice break. The CL,
however, has ability to react fast enough: the ex-
cess energy of the node is propagated to the neigh-
bouring node.

L et suppose that one node gets excess energy
above E,. We have to analyse the node motion
during one resonance cycle. When moving in ade-
struction direction, the node will affect the four
neighbouring nodes whose prisms are of opposite
handedness. While the intrinsic interaction from
the CP of NRM vector leads to node deviation to-
ward the destruction a,b,c,d zones, the TP of NRM
vector try to keep the node motion away from these
zones. Inresult of this, the neighbouring nodestake
part of the excess energy. Thisenergy isthen prop-
agated to their neighboursin asameway. Thereare
two node distances in CL lattice, considered as a
neighbouring node distance: distance along a,b,c,d
axes, and distance along x,y,z axes. The second one
isabout twicelarger. Let to analyse the momentum
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transfer between two neighbouring (by X,y,z axes)
nodes, asillustrated in Fig. 2.33.
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Fig. 2.33

Two neighbouring (by X,y,z axes) nodes (i)
and (i+1)are shown in the upper part of the figure
for four consecutive time moments. The motionsas
apart of resonance cycle are shown by arrows: the
big arrows arefor motionsalong x,y,z and small ar-
row - along a,b,c,d axes. The energy between (i)
and (i+1) nodes is transferred through the two
arms, formed of nodes. While the arrow direc-
tions indicating the motion of thetwo armsare
symmetrical, the prisms spin rotation due to
prisms interaction are not symmetrical. This
will reflect to the balance of the momentum. The
trace of motion and the momentum transfer are
shown below. We see, that the momentum from
node (i) transfers to node (i+1) in the position,
when they are closer. The most important fact is
that the condition for momentum transfer occurs
ones per resonance cycle. Consequently we may
accept that:

The excess energy in CL is propagated
with velocity of one node distance along x,y,z
axes per one cycle of NRM vector. The reso-
nance cycle for the electrical quasisphere, how-
ever may be different, than the magnetic one.

The above rule is ssimply expressed by the
equation:

v = dxyz/tR = deZvR

(m/s) (2.17.A)
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where: dy,, - isanode distanceinx,y,z direc-
tion, t, and v, - arerespectively the resonance time
and frequency for EQ.

According to the analysis of the previous par-
agraph, the nodes of the CL in steady state are con-
nected in temporally magnetic protodomains with
synchronized SPM vectors. This condition favours
the start of wave energy propagation. In the steady
state of wave propagation, the phase difference of
the SPM vectors of neighbouring nodes is very
small, and their quasispheres are aligned. So the
propagation of the excess energy between the
nodes is in a moment when their bumps are
aligned, with avery small phase difference. In such
conditions, the efficiency of the momentum trans-
fer is maximal. Then we may conclude, that the
propagated excess energy, will influence the phase
of the SPM vector.

The excess energy is carried by the EQ nodes
(electrical quasispheres) and is propagated with a
speed of one node distance per resonance cycle. It
ismor e convenient to analyse the process of the
energy propagation by considering a running
EQ, instead of the stationary one. The resonance
frequency of the EQ nodes may be different than
the MQ nodes and could depend of the EQ polari-
sation. The excess energy may involve alarge, but
finite number of running EQs. So in some point
they have to contact with MQs, having different
resonance frequency. In proper spatial configura-
tion of the running EQs, the frequency difference
between the EQs and M Qs may be spatialy distrib-
uted along a large number of EQs with gradually
reduced polarization (eccentricity). This means
that the major axis of the eccentricity between the
neighbouring E’ swill have small spatial deviation.
The MQs do not carry excess momentum. Conse-
quently:

» thegspatial energy distribution should termi-
natewith MQs.

This condition is very important for the con-
servation of the excess energy in afinite volume. It
provides the boundary condition of the propa-
gated wave.

The boundary conditions are very important
isolating factor. The above defined condition, how-
ever, isvery restricted for quantum waves with dif-
ferent energies. The possible solution of this
problem is the assumption, that the boundary con-
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dition could be any subharmonic of the SPM fre-
quency. In such conditions the separation between
the nodes involved in the wave propagation, from
those, involved in the magnetic protodomains is
optimal. This consideration become more evident,
if we analysing the SPM vector behaviour of the
stationary boundary nodes. Let define a reference
point of the wavetrain, for example, when the E
vector passes through its maximum in one fixed
gpatial point. We have to estimate the SPM vector
of a stationary node residing in a plane passing
through the above selected point and normal to the
axis of the wavetrain but in distance corresponding
to the boundary conditions. We have to estimate
how many SPM cycles the boundary stationary
node will pass between two consecutive maxi-
mums of the E vector. The results are given in the
TableA.

Tablel: A
Number of SPM
Subharmonic Wavelength cyclesof the
number boundary

stationary node

1 }\‘SPM 1

2 2hsp 2

3 3hspu 3

n Nspwm n

From the view point of the quantum wave,
the boundary conditions are provided by the run-
ning MQs that are at the boundary, but from the
side of the wavetrain volume. Their SPM vector is
also asubharmonic of the SPM frequency. Thereis
also a second condition for the quantum wave, that
assures itsintegrity.

Consequently, the quantum wave is char-
acterised by two basic conditions. boundary
conditions and quantum wave integrity.

The two basic conditions can be formulated
as.

* Boundary conditions are provided of run-
ning M Qs whose phase of propagating SPM
vector issubharmonic of the SPM frequency.

2-51



BSM Chapter 2. Matter, Space and Fields

* Theintegrity of thequantum waveisrelated
with the synchronization conditions between
therunning quasispheresinvolved in the
guantum wave volume.

The integrity of the quantum wave will be
discussed in the next paragraphs.

According to above considerations it appears,
that the shortest quantum wave corresponds to
SPM frequency. From the point of view of termi-
nology consistency with the quantum waves, that
are subharmonics, this quantum wave is often ref-
erenced as afirst harmonic of SPM frequency. For
the Earth local field its wavelength is equal to the
Compton wavelength. This is the shortest wave-
length generated by the electron system (discussed
in Chapter 3) and defines the limit of the X spec-
trum. Periodical motions of helical structures in
steady state CL space generate waves, whose fre-
guencies are subharmonics of SPM frequency.

Here a question may arise about the gamma
rays, that posses larger energies, than the X rays.
Thisis discussed in one of the next paragraphs.

The SPM vectors behaviour of the nodes, in-
volved in the energy propagation for first and sec-
ond subharmonics are shown respectively in Fig.
2.34.aand b. The node quasispheres are shown by
their envelopes. The circular shape corresponds to
node quasispheres, whose SPM frequency are af-
fected, but their shapes are not. The ellipse corre-
sponds to quasispheres for which the both
parameters. the SPM frequency and the quasi-
sphere shape are both affected. The first one fa-
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vours the magnetic-like field propagation, while
the second one - the electrical.

hhmmes

R
RARE

Fig. 2.34

The case a. shows fragment of aEM wave, in
which the excess energy propagates in one direc-
tion at distance equal to the SPM wavelength for
one period of SPM vector. In case b. the excess en-
ergy propagates in distance twice the SPM length,
but for two periods of the external (not involved)
nodes SPM frequency. In the second case, the SPM
frequency of the participating nodesistwice lower.

In reality, the node quasisphere, involved in
the wave motion, may have large range of distor-
tions between sphere and prolate spheroid. Al-
though, we could not expect, that they have asharp
transition between their possibility to propagate
electrical or magnetic field. Some extended ranges
with partial overlapping between them are more
probable.

The aboveillustration, still does not uncov-
er the full features of the quantum wave propaga-
tion, but put alight on it.

One particular feature of the neighbouring
nodes, that are of opposite handedness is that, the
coordinate system of their x,y,z axes are rotated at
90 degrees each other, but they are completely
equivalent because they do not have (+) and (-) di-
rectional features. So it appear sthat the x,y,z co-
ordinates of all the nodes are aligned and their
axes pass trough the bumps of the node quasi-
spheres. This fact leads to a guess that the EM
waves propagate in directions determined by X,y,z
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coordinates, but having in the same time rotational
features caused by the ab,c,d axia interactions
(SPM effect). Then the induced wave will have a
helical momentum. This momentum will keep the
energy propagation in a straight direction. The EM
waves are wavetrains with many repeatable cycles
of SPM vector of the running quasispheres, in-
volved in the wavetrain.

2.10.4.2 Quantum wave configur ation.

The propagated wave occupies a region
around the propagated axes with gradually but fi-
nite drop of the energy at given radius. Knowing
that the vectors E and H are orthogonal each other
in any moment, we can build configuration of the
EM wave. It iseasier in first to illustrate the node
configuration for a standing wave, where the run-
ning nodes might be regarded asfrozen in the time.
Fig. 2.35 shows only the central parts of such
waves fore two cases a. not polarized wave, and b.
- polarized wave.
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Fig. 2.35

Central part of standing quantum EM wave

The peripheral part of the quantum waveis
not shown for simplicity. In order to satisfy the
boundary conditions, the elongated shape of the
guasispheres in a radia direction gradually trans-
versesto a spherical one (EQs gradually transfer to
MQs). The direction of wave propagation coin-
cideswith the horizontal axis. The spherical shapes
in the standing nodes correspond to H,,. Their SPM
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frequencies although are subharmonics of the ex-
ternal not affected CL nodes, according to the
quantum EM wave rule. The quasi spheres between
the standing wave nodes (do not confuse with the
CL nodes) have intermediate distortions.
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The configuration of CL nodes quasi-
spheresin the central part of normal EM wave, fro-
zenintimeisillustrated in Fig. 2.36.

direction of wave propagation

0 " 7 (3410
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N s
E" —y “i - etrvelopes of not distorted node quasispheres,
| O O | providing magnetic field lines
[T -envelopes of distorted node quasispheres,
2 _@j providing electrical field lines
Fig. 2.36
CL node quasispheresfor not polarized EM
wave

The shown mutual positions of the node
guasi spheres, allows the vectors E and H to be per-
pendicular each other in all spatial pointsand for all
time moments. Note that the left and right handed
guasispheres are equally affected by the EM wave
propagation. The radial extension of the EM wave
is not shown in this figure. This type of EM wave
inwhich theright and left handed nodes are equally
polarised is aneutral quantum wave.

We see that the node quasispher es affect-
ed only by frequency providesthemagneticfield
vector H, while the quasispheres affected by
both: the frequency and the shape, providesthe
electric field vector E. So the first type of quasi-
sphere could be referred shortly as magnetic and
the second type as electrical.

If following the trace of the magnetic qua-
sispheres along the z axes according to the figure,
we see that it circumscribes a helical trace. But we
haveto confirm that thisistrue. Let to consider two
options: a) the magnetic quasispheresarealignedin
astraight line along the axes z; b) the magnetic qua-
sispheres are aligned in a helical curve centred
along the z axes. The both cases are shown in Fig.
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2.37.aand b. respectively, where 1 is atrace of the
electrical quasispheres and 2- a trace of the mag-
netic quasispheres.
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Fig. 2.37

In the steady state process of wave propaga-
tion, the neighbouring magnetic quasispheres
should have enough time in order to combine in
proper SPM phase difference, that will be much
less than the SPM quasi sphere bumps width. Then
we may consider, that the PP (phase propagation)
of NRM vector propagates through the maximum
points of the bumps. The light velocity can be de-
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termined by the ratio between the propagated dis-
tance for one SPM cycle, divided to the time of this
cycle.

If considering that the magnetic quasi-
spheres in EM wave have configuration shown in
case a. of the figure, then the wave velocity will be
completely determined by the parameters of the
magnetic quasisphere only. But we know that the
light velocity depends by both: the magnetic and
dielectric property of the vacuum according to the
equation:

c= —L (2.18)

Juoto

where: y, isthe permeability and ¢, isthe
permittivity of the vacuum.

The acceptance made above for casea. isin
conflict with Eqg. (2.18), so the case b. should be
valid. Inthis case the electrical quasispherewill in-
fluence the curvelinear path L. However, it will
affect also the linear direction, that is adirection of
the wave propagation. In other wordsthetrace of
any one magnetic quasisphere involved in the
guantum EM wave, is a helix centred around
the axis of the wave propagation.

From the feature of the CL space in electri-
cal field, we found, that the space between charge
particle providesinteraction force, and thiseffect is
caused by the synchronized neighbouring quasi-
spheres. But the arrangement of the electrical qua
sispheres in the photonic wave is completely
similar. Consequently a same effect could be ex-
pected. In result of thisthe photonic wave, contain-
ing positive and negative quasispheres should
exhibit also attractive Coulomb forces. Theintegri-
ty of the photonic wave is due to this forces. This
will be further discussed in the next paragraphs.

2.10.4.3 Boundary conditions of the quantum
wave

Let consider now one very important fea-
ture of the photon propagation. A single photon can
pass enormous distances in the Universe - billions
light years without any energy loss. Evidently its
energy loss is practicaly zero. How is this
achieved? Obvioudly, the photon carry itsenergy in
narrow space with diameter about its wavelength,
that is perfectly isolated beyond some radius. (The
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classical wave function does not provide this fea-
ture of the photon).

The photon wavetrain contains equal
number of electrical and magnetic quasispheres.
The magnetic quasispheres are not connecting in a
loop like in a permanent magnetic field. Conse-
quently the magnetic quasispheres could not carry
any excess energy. Even more, operating in re-
duced frequency, they should have less than a nor-
mal ZPE. Their operation in subharmonics will
alow them to match well with the external nodes
without much interaction. The both featur es, low-
er ZPE and frequency matching in subharmon-
ics, make the magnetic quasispheres perfect
isolators of the electrical quasispheres from the
external nodes.

Accepting the condition of magnetic quasi-
spheres as an isolators, means that they provide a
boundary condition of the photonic wave. Then the
transverse dimension of the wavetrain should reach
alimit value (thiswill be discussed in the next par-
agraph). From the accepted case, shown in Fig.
2.37.b, we see, that we may define two types of the
light velocity: one helical and onelinear. They both
have one and a same frequency, but are referenced
to different paths. The velocity of the quantum
wave propagation appears as a linear velocity,
while the path of the energy momentum propaga
tion follow helical traces. Consequently the helical
light velocity should be defined for a definite radi-
us of the wave. Following the same logic, we will
distinguish two types of wavelengths for a given
guantum wave: linear wavelength, referenced also
as longitudinal and a helical wavelength. The use
of helical wavelength is very convenient for the
analysis, because it is aligned with the path of the
momentum propagation. The helical wavelength
should be defined for a definite radius from the
central axes.

Unfolding the trace for one helical step we
have: L2 = L2, +n%2, where L}, and L,;, are respec-
tively the helical and linear paths. Then therelation
between the linear and helical wavelengthis

A = JAZ+4n2r2 (2.20)

where: 2
length

We may regard the involved quasispheres,
asrunning quasi spheres with aconstant light vel oc-

- is the longitudinal wave-
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ity. In this way we may study some of their fea-
tures. The running electrical quasisphere,
appear to haveenergy aboveE,, whiletherun-
ning magnetic quasisphere will have an energy
equal E» So the photon energy is carried by
therunning electrical quasispheres.

Following the above considerations we can
configuretheradial extent of the photon wavetrain.
Fig. 2.38 illustrates this configuration in simplified

way.

radial
energy distribution

Fig. 2.38
Boundary conditions and momentum propa-
gation
of the quantum wave

It is useful to determine the helica wave-
length at the boundary radius. If accepting that the
transverse wavelength is a same as the longitudinal
one, then r = a2 and the helical path will be /1 + =2
timeslonger than thelinear one. In Chapter 2, when
discussing the electron, and its quantum motion, it
is shown that the boundary condition become satis-
fiedat: r = 0.61641,.1n82.9.5and §2.9.7.3 it will be
shown that the transversal width isincreased twice
during the detection process, dueto disappearing of
the Coulomb forces, that keep the quantum wave
integrity. So the full width of the detected wave be-
comes equal to 2.328. This value is pretty close to
the Airy disk diameter of the monochromatic wave
pattern obtained by diffraction limited optics:
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2.44% . In such case the coefficient for the bounda-
ry conditionsis:

Knp = ~/1+412(0.61642) = 4 (2.20.9)

The above calculated value should be con-
sistent with the boundary conditions of the quan-
tum motion of the electron. This is discussed in
Chapter 3. Despite the accepted value of 4, we will
continue to use explicitly the boundary coefficient
in al the equation for two reasons:. to show itsin-
volvement in the equations and to give apossibility
for eventual correction of its value.

The linear light velocity expressed by the

path of the first harmonicis:

>

o

cC =

A C
= oo = L = (2.21)
o sPMKnb hb

—

Where: veoy, = vo i tepm = o

v,and A, can be called respectively: funda-
mental frequency and fundamental wavelength.

C - islinear velocity;

Ch - isahelical light velocity.

In Chapter 3 we will show that, in the
Earth local field, the fundamental frequency
and wavelength are equal respectively to the
Compton frequency and Compton wavelength.
So in our calculations in the next chapters we
will refer this SPM parameters to the Comp-
ton’s parameters, that are known with a high
degree of accuracy:

Veem = Ver tspm = Lo

Important note: While vg,, = v., and
tom = tor Aspm > A, DECAUSE they are referenced
to different velocities (helical and linear veloci-
ties).

In Fig. 2.38, the shape of the electrical qua-
sisphere is shown as for not shrunk radial space.
The photon is propagated in a cylindrical volume,
whose boundary are defined by properly oriented
peripheral magnetic quasispheres. The SPM vec-
tors of these quasispheres operate at subharmonic
of Agy - The value of this subharmonic defines
completely the photon energy. The electrical quasi-
spheres inside the cylindrical volume have their
axes normal to the axis of the wave propagation.
The opposite pairs are equaly deformed. The gra-
dient of their deformation, discussed in the next
paragraph, should provide an energy density simi-

2-56



BSM Chapter 2. Matter, Space and Fields

lar like the Lorenzian function, with an exception
of the tails. The tails fall to zero at the radius, de-
fined by the magnetic quasispheres, due to the
mentioned above transverse wavelength compact
effect. The ratio between the longitudinal and
transverse wavelength is a finite value, expressed
by the factor ky,,.

It isevident from the node configuration, that
the energy iscarried by the central part of thewave-
train, where the deformation of the electrical quasi-
spheres is larger. The figure 2.38 shows also the
both vectors for electrical filed E and magnetic
field B. The equivalent magnetic filed vector is
formed of multiple distributed vectors like B, and
B,, that keep the rotational helical features of the
photon. Thevector E and distributed vectors B4, B,
are equivaent to two vectors E and B perpendicu-
lar each other, with common origin lyingin theaxis
Z. By sguaring the E vector we can obtain the ener-
gy in any moment. In such case the both vectors
behaves in a same way as in the wave function
used in the QED (quantum electrodynamics), but
possessing in the same time boundary condi-
tions.

The photonic volume appears well isolated
from the external CL space, but only for the quan-
tum wavelength, defined by the v, subharmonic.
For wavelengths with different quantum numbersit
is transparent.

2.10.4.4. Radial energy distribution of the
quantum wave

It is evident that the integrity of the photonic
waveispossibleif SPM vectorsof all neighbouring
nodes - magnetic and electric are synchronized. It
hasbeenillustrated in Fig. 2.37, that theline of syn-
chronization of the magnetic quasispheresformesa
helix centred along the axis of the wave propaga-
tion. Then the electrical nodes also must posses
SPM phase synchronization along a helical trace.
In the photonic wave, the degree of polarization of
any EQ depends of its radial distance from Z axis.

Unfolding the helical trace of the energy
propagation of one electrical node at distance r
from Z axes, for time equal to tg,, We have.

Ay(r) = A2 +4n2r2 (2.22)

Dividing the trace path by the time we get the
helical velocity.
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vy = %ng +4n2r2 = v A2+ 4n2r2 (2.23)

Eqg. (2.23) provides the conditions for syn-
chronization of the electrical quasispheres along a
helical trace with radiusr. Its plot is given in Fig.
2.39.

o
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I
Fig. 2.39

Thehelical velocity at r = 0 approachesthe
value of the light velocity. This radius corresponds
to the largest elongation of the electrical quasi-
spheres. The helical light velocity isproportional to
the oscillations along Z axes. The more polarised
quasispheres, corresponding to smaller radius r,
have less number of resonance cycles aong the Z
axes. Consequently the linear change of the elonga-
tion with the radius satisfies the synchronization
condition according to Eq. (2.23).

According to the boundary wave conditions,
the electrical quasi spheres obtain minimum polari-
sation or practically are degenerated to magnetic
quasispheres, at the boundary radius. Then the hel-
ical velocity should obtain a constant value, deter-
mined only by the harmonic number. It islogical to
expect, however, that this change could not appear
abruptly. It may influence also the shape of the ra-
dial velocity distribution.

We may find the shape of the radial velocity
distribution by analysing the radial dependence of
the propagated momentum. For this purpose we
may use the photon mass equivalence for the first
harmonic wave.m, = hvic®, but referenced to asin-
gle node. Then the energy dependence from thera-
dius could be described by the equation:
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E = (1111)1)2 = (lﬂlvg)(k§+4n2r2) (2.24)

2 nrx 2n

where: the factor 1/r, gives the radial distri-
bution. (In the next paragraph the photon mass dis-
tribution is discussed in details).

Fig. 2.40 shows the plots of Eq. (2.24), nor-
malized to
the product %Elﬁ , for the following values of x: 1,
3/2, 2, 3. Thé Rorizontal scaleisone and samefor r
and .

Fig. 2.40

The portion of the plots for x =1 and x=2 fall
below the level of r = 05 and 1. This means too
large negative energies and consequently is not ac-
ceptable. The plot for x = 3 is aso not acceptable,
because at radial distance of 12 the energy is till
too high.

The plot for x = 2 only gives areasonable en-
ergy distribution. Only this plot has a shape closer
to Lorenzian shape of line. This correspondsto dis-
tribution law proportional to inverse square of the
distance. It is not difficult to guess, that this is
caused by the interaction forces between the posi-
tive and negative electrical quasispheres, that are
Coulomb likeforces. Consequently the effect that
keepstheradial integrity of the quantum wave
is caused by the Coulomb forces between the
positive and negative electrical quasispheres
(EQs).

Now let to make connection between the ra-
dial energy distribution and the line shape for spon-
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taneous emission. The spectral shape of line,
corresponding to a spontaneous emission is given
by the Lorenzian function. Expressing the Loren-
zian function by wavelength, and applying it for the
first harmonic we get.

9(An) =
el (5. + ()]

C

(2.24)

where: Ax - is the wavelength change, sa is
the spectral line width.

Fig. 2.40.A.a shows a plot of the radial ener-
gy distribution with the accepted inverse square
law. Fig. 2.41.b gives the normalized Lorenzian
line shapefor different values of the spectral width,
but in function of the transverse wavelength.

1 &h=h¢i2
2 Bh=hcig
3 Bh=he/g
4 Bh=hc/i6

| |
DD 01 02 03 04 035 DD 01 02 03 04 035
r Ad

a. h.

Fig. 2.40.A

Comparing the plotsin Fig. 2.40.A aand b.,
wefindthat theenergy distribution correspondsto
atransverse width of a/16. Thismeansthat at dis-
tance r = a/16, the node excess momentum falls
approximately to half of its value. Comparing to
the detected line width this value appears narrower.
But this line width is valid only for the quantum
wave before the detection. During the detection
process the Coulomb forces between EQs are de-
stroyed and the line appears wider.

There is one important consideration about
the Coulomb forces effect. The node distance
should not been changed for two reasons: first one
- it could affect the synchronization conditions and
second one - the space occupied by a quantum
wave with longer wavelength is completely trans-
parent for a shorter wavelength quantum wave. So
it appears that the Coulomb forces interaction af-
fects the angular momentum within the resonance
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cycle. Thisisequivalent to regarding the space of
the electrical quasisphere as shrunk along its major
axis. We will cal thisaquasishrink effect of the
lattice space.

t
—_— =
=
N
s
b
- =

Fig. 2.40.B
Electrical quasisphere affected by a
guasishrink effect of the CL space

This is illustrated graphicaly by Fig. 2.40.B,
where: a. - shows the envelope of the quasisphere
without shrinking, b. - showsthe same quasi sphere,
shrunk by the Coulomb forces F.

2.10.5 Boundary conditionsfor the wave equa-
tion

The provided analysis about the quantum wave
configuration allowsto define boundary conditions
for the E and H vectors, when used in the classical
wave eguation, for vacuum and air environment.

The radia trend of the electrical field vector E
could have ashape of thecurve 4in Fig. 2.41.b, but
not so sharp at the zero radius, because the EQ
could obtained a finite elongation. It has to fall to
zero at the boundary defined by the boundary coef-
ficient (2.20.a). Practically, however, the EQ could
not convert abruptly to MQ without some addition-
a oscillations beyond the defined above radius.
This is confirmed by the small concentric rings
around the central maximum obtained by a diffrac-
tion limited optics. The oscillating energy beyond
the boundary level, could not be part of the photon
momentum, because its energy is independent of
the path it has passed before the detection. Conse-
guently it can be a reactive energy exchanged be-
tween the photon and the CL space. In other words
it isan energy borrowed by the CL space, and used
to provide zero isolation of the photon momentum.
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During the detection processthis energy isreturned
back to the CL space. Practically thisis possible if
the slightly deformed quasispheresin the boundary
domain, (whose shape is closed to MQ shape),
have proper phase differences of their SPM vec-
tors.

From the above analysis, it become evident,
that when considering the energy distribution only,
the E vector could be considered as dropping to
zero at the boundary radius. When we are interest-
ed of the intereferometric conditions, however, the
extended boundary radius for the reactive energy
exchange should be considered.

The same boundary conditions are valid for the
magnetic field vector H (or B), but having in mind,
that it has a constant value. So, when we are inter-
ested of the energy only, the magnitude of the H
vector obtains a constant value. In case of interfer-
ometric conditions it has a fluctuation component
added to its constant value.

For simplified calculations, the E vector could
be replaced with a constant value at the half maxi-
mum of the quantum wave.

The discussed above boundary conditions are
valid for vacuum and air, but not for a transparent
media as glasses. The CL space in this media is
highly modulated by the EQ around the protons,
that are aligned in awell defined order. The abso-
lute frame analysis of the photon shape in this con-
ditions is not convenient. The amazing fact,
however is that the photon preserves its integrity
and momentum, when passing through a homoge-
neous optical media. The polarization of the E vec-
tor athough could be affected by the media
properties, that arein fact properties of the internal
CL.

2.10.6 Propagation of quasiparticle waves

Another important feature of the cosmic lat-
tice, isthat the x,y,z axes of the right handed nodes
does not intercept the x,y,z axes of left handed
nodes. In result of this awave propagation only by
left handed or by right handed nodes is possible.

In al cases of neutral EM waves, including
the photons, the energy is emitted due to amultiple
oscillations of helical particle. In this case the ener-
gy iswell mixed between the right handed and left
handed nodes.
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In case of short and strong aperiodic oscilla-
tions, caused usually by change of the external ge-
ometry of the helical structure, the picture is
different. In Chapter 6, is shown, that such kind of
oscillations occurs, when the neutron transformsto
a proton or vice versa. The transformation in this
case is related with unlocking or locking of near
field and respectively with birth or death of electri-
cal charge. The process is aso accompanied with
aperioding structure motion, complimentary to a
charge oscillation. The process is faster, than the
CL relaxation time, so the invoked wave energy
does not have a time to be equally distributed be-
tween both type of nodes. It propagates aswave ex-
hibiting an electrical charge. We can call this type
of wave aquasiparticlewave, or virtual particle.
There are few important characteristics of this
waves.

- they may reach energies, higher than the

energy of thefirst harmonic,

- they are deflected by electrical and magnet-
icfields,

- their motion do not exhibit sharp quantum
features like the moving electron

The first feature is possible, because the mo-
tion of this wave does not involve transmission of
any intrinsic matter.

The second feature is obvious.

The third feature is explained by the differ-
ence between the quasiparticle wave and the quan-
tum wave. While the quantum wave has an
excellent isolation by the synchronized magnetic
guasispheres, the quasiparticle wave does not have
such one. The lack of such isolation excludes the
transverse packing of the electrical charge, thatisa
major condition for a quantum wave formation. So
the transverse radius of the wave does not have
sharp boundary, but depends of the energy. The
guasiparticle wave behaves as a high energy elec-
tron or positron. In the process known as a positron
moderation, the positive quasiparticle wave inter-
acts with an electron, in result of which, alow en-
ergy real positron particleisextracted. (see Chapter
6).

The quasiparticle waves, perhaps propagates
with alight velocity, but the BSM theory does not
have enough experimental data about such conclu-
sion.
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The lack of quantum effect means a lack of
synchronization of the running MQ'’s involved in
the wave volume. But why such synchronization is
missing? The neutral quantum wave has one im-
portant feature: the neighbouring positive and neg-
ative (left and right handed) quasispheres have
complimetary interaction of their resonance mo-
mentums. The complimentary interaction is sup-
ported by the carried energy momentum. In the
quasi particle wave, such interaction are missing. If
the wave is a positive, for example, every neigh-
bouring quasisphere is a magnetic, and not syn-
chronized to it’s neighbour EQ’s. In such way, the
amount of the not synchronised magnetic quasi-
spheres in the volume is quite large in comparison
to the neutral wave. Then aformation of boundary
magnetic quasispheres, synchronized to external
SPM frequency is not possible. The strong quan-
tum effect defined by the external boundary condi-
tionsis disturbed.

One question arises. How theintegrity of the
quasiparticle wave is kept? The possible explana-
tion isthe following.

The EQ eccentricity in the wave cross section
has aradia dependence. If assuming, that it issim-
ilar asin the stationary E-filed of the electron (see
Chapter 3), it ishigher in some intermediate radius
value. Thisis illustrated in Fig. 2.41.A, where a.
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shows the radial E field of the electron and b.
showsthe radial E field of a quasiparticle wave.
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Fig. 241.A

When the radius approaches zero, the E-field
also tends to zero. This is reasonable for the elec-
tron. From the interaction between the electron and
guasi particle waves leading to emission of gamma
wave or extraction of the internal positron, we may
conclude that the quasiparticle wave has a similar
configuration. In such case the central axis zone of
the quasiparticle wave should be occupied by
MQ'’s. Then they could be synchronised by SPM
frequency. So the quasiparticle wave may have a
central core of MQ'’s synchronised to the Compton
frequency. Thiscore could keep the integrity of the
wave. It could serve as a quantum feature, assuring
in the sametime motion of thewavewith alight ve-
locity. This feature may appear as an energy mod-
ulation condition for waves with different energies.
Despite the relative weakness of this quantum fea-
ture, it may play arolefor thewaveintegrity. A sig-
nature of such feature appears in the spectra of the
guasiparticle waves, obtained from a g radioactive
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decay. Fig 2.41.B, shows spectra of g “particles’
from decay of ®*Cu.

Number of B particles per unit of energy

20w,

Fig. 2.41.B
Spectra of p decay of %*Cu. The quantity W
is the total beta-particle energy in the units of the
electron rest energy. (C. P. Parker, 1993), courtesy
of L. M. Langer et a., 1949)

From the analogy between the quasiparticle
wave with the electron we seeg, that it'sradial con-
figuration is different than the neutral quantum
wave. From the spectra plotin Fig. 2.41.B we also
see, that the limit value of the negative QP wave
approaches a quantum feature of energy modula-
tion at 2.1 MeV. It is approximately 4 time the en-
ergy of the neutral first quantum wave (energy of
the electron). Thismay lead to guess about the pos-
sibleradial configuration of the QP wave. The pos-
sible configuration is presented in Fig. 2.41.C by
Eq's, where case a is for a neutral quantum wave
and case b. - for a QP wave.

Fig. 2.41.C
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Fig. 2.41.C (a) shows a wavetrain cross sec-
tion of aneutral quantum wave of first harmonics
wherethe E-field vector isshown asaligned EQs of
both type. Fig. 2.41.C. (b) shows the possible ar-
rangement of EQs for a case of quasiparticle wave.
In this case only onetype of aligned EQs existsand
the boundary conditions are absent. But the ar-
rangement of the EQsarenot likeintheneutral first
harmonic wave, but asin the E-field of the electron
shown in Fig. 2.41. In such the internal core of
aligned MQ'’s in the centre may assure a quantum
feature at SPM wavelength, that could allow keep-
ing of the charge integrity. But this integrity may
exist only if the wavelike structure is moving with
the speed of light. The IG conditions that keep the
charge unity however are missing, so this quasipar-
ticle structureis most probably to absorbed at once.
The absence of boundary conditions also does not
put alimit on thelimit the radial extent. So we may
accept that the structure shown in Fig. 2.41.C (b)
(one diameters of aligned EQ of same type) carry
an energy of 511 KeV. Then a second arrangement
of similar structure with two diametrical EQ align-
ment a 90 deg should carry energy of
2x 0511 = 1.022 Mev . The right angle between the
two cords might be and optimal arrangement corre-
sponding to the observed maximum in Beta decay
illustrated by Fig. 2.41.B. The cut-off about 2 MeV
may corresponds to four diametrical arrangements
4x0511 = 2044 Mev . The continuum of the Beta
spectra could be explain with the feature that the
charge unity isnot preserved (missing IG field asin
the static charge). Some continuously decrease of
the electrical charge may give effect of electron
moving with different velocities.

Quasiparticle waves are emitted in the radio-
active decays, where the proton-neutron (and neu-
tron-proton) conversions are involved. Additional
discussion about the process of their generation is
presented in Chapter 6.

2.10.7. Gamma raysas a bunch of quantum
waves

From the two basic conditions for the bound-
ary conditions and the integrity of the quantum
wave, it follows, that the SPM frequency of the CL
space puts an upper limit for the wavelength (and
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frequency) of the quantum wave. Then quantum
wave with shorter wavelength than the 1o, could
not exist. This means, that the quantum wave con-
figuration described so far is valid for the subhar-
monics of SPM frequency (including thefirst one),
but not for harmonics. But how to explain the gam-
ma photon, whose energy can be below and above
the energy of the first harmonic quantum wave?
The only possible configuration of the gammapho-
ton is to be an entagled packet of SPM quantum
waves.

The photon entaglement is proved to exist in
thelight produced by the lasers. The physical shape
of the entagled photon could be inferred from the
point of view of BSM considerations. The entagled
photons could be consisted of two and more quan-
tum waves.

Let to consider initially photon energy below
the energy of the first harmonic. We may distin-
guish two types of entagled photons. parallel and
serial. The seria entagled photons should be exact-
ly with the same subharmonic number. The parallel
entagled photons, when their number is above two,
may contain photons with different quantum num-
bers. Let pay attention especially on the last case.
The physical conditions allowing the entaglement
obviously are related with the keeping of the pho-
ton energy in compact space, that however is not
stationary but moving with the light velocity. But
for the stationary nodes this means a reduced inter-
action between the surrounding CL space and the
photon space. The only possible way for thisis to
reduce the common boundary surface between the
entagled photon and the surrounding space. Ac-
cording to these considerations, the possible con-
figuration of the parallel entagled photon is a
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“rope” like structure. Such configuration is shown
inFig 2.42.

Fig. 2.42
Cross section of parallel entagled photon
structure

From the shown configuration, we see, that
the boundary structure if the entagled photon is
smaller that the sum of the boundary structures of
theindividual photons. In the real casethe individ-
ual circlesinthe cross section could be dlightly sep-
arated. In such case the individua boundary
conditions still could be satisfied, due to the reac-
tive energy exchange, that was mentioned in
8.2.10.5.

The paralel entagled photon could include
individual photons with different wavelength. In
this case, they are twisted around the central core
wavelength. This gives to the entagled photon not
only compactness but additional stiffness. So they
aredifficult to be separated. The photon includedin
the centre of the structure iswith the shortest wave-
length. This is the core photon of the entagled
structure. The core photon in the structure, shown
in Fig. 2.42 is shaded black. The surrounding pho-
tons whose centre in the cross section is peripheral
in respect to the central one posses larger wave-
lengths. The wavetrain cross sections of the pho-
tonswith the sasme wavelengths, shownin Fig. 2.42
are shaded with a same gray level. The common
wavetrain structure could be regarded as a group.

The configuration shown in Fig. 2.42 does
not cover the diversity of the entagled photons.
The wavetrain length of the short wavelength pho-
tons from the first harmonic to the near infrared
range is much longer, than their wavelength The
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entagled photons are proved to exists in the laser
light in the VIS and near IR range. According to
BSM analysis, the photons in the ultra shot laser
pulses (known as “femtosecond pulses’) contain
large number of parallel entagled photons. Soif en-
tagled photons are able to exists in the visible and
near IR range, they are even more likely to exist in
the range near to the Compton wavelength.

Let introduce an index of “basic order” cor-
responding to the number of radii passing through
the centre of the wavetrain with equal wavelength.
The basic order number of the configuration shown
in Fig. 2.42 is 3. Let suppose, that the basic order
number reaches sum limit, that is intrinsic of the
CL space. The group in such case is completed.
Then it could be possible to get a second order
bunch comprised of such groupsin a similar way,
astheindividual photons of the group. We may use
theindex “group order” inasimilar way asthe* ba-
sicorder” Thetota energy of such entagled photon
will beasum of the energy of all contained individ-
ual photons. If the energy of the entagled photon is
much larger than the first harmonic, the photon
structure could be a parallel entagled photon con-
taining bunches of groups. Now we arrive to the
possible configuration of the high energy gamma
photon.

It is obvious, that the connection between the
individual wavetrains within the group is stronger,
than the connection between the groups, due to the
different interspaces in the radia section. Then a
parallel entagled photon of group order higher than
one will exhibit one specific feature. The groups
may be displaced along the wavetrain length. This
displacement could be influenced by the CL relax-
ation time. Then the phase of the entagled photon
regarded as a pulse of light could exhibit curled
features in the front and back ends. Such features
are observed in the ultra short laser pulses in the
near IR region,. Such pulses are achromatic. Their
specific features show that parallel entagled pho-
tons are possible aso in the much shorter quantum
waves. Thisisoneindirect indication that the gam-
ma quant is abunch of entagled photons.

We may summarize:
e Thegamma quant isa bunch of parallel
entagled quantum waves, arranged in
groups.
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* The gamma quant is achromatic, comprised
by individual photonsthat are harmonics
and subharmonics of the SPM frequency.

» For high energy gamma quant, the central
photon of any one of thegroup isafirst har-
monic wave.

* Thelower energy gamma may contain only
one group and the central photon may be a
subhar monic of the SPM frequency

2.10.8 Trapping mechanism of rectangular lat-
ticeinsidethe helical structures.

When afirst order helical structure does not
contain internal structure its modified rectangular
lattice forms an axial trapping hole. Such configu-
ration was discussed in 82.6.5 This type of lattice
does not possesses SPM effect, and consequently
does not propagate a magnetic field. The radial
stripes, however are excellent propagator of the |G
TP field of the helical shell. So we may consider,
that the electrical field of this shell is propagated
without losses and focused on the central hole. If
the first order helical structure is built by right
handed prisms, anode of |eft handed prism aligned
to the axiswill be attracted, then folded into a core
of four prisms and trapped by the hole. If number
of such nodes are folded and trapped, they will be
connected together, forming a straight core struc-
ture, consisting of one central and six peripheral
prisms. So we see, that the CL folded nodes can
built along core, that is not distinguished from the
core the helical structures are built of.

The process of prism to prism interaction in
the hole is enhanced due to two factors: 1) The
gravitation of the central part of the trapping whole
serves only to align the prism. Therefore the
trapped node of prisms appears weightless in the
centre of the hole, and only the twisted part interac-
tion is effective. 2) The lattice configuration pro-
videsafocusing of the helical core handednessinto
the space of the trapping hole. This enhance the pe-
ripheral interaction between the focused 1G field
and the trapped prisms, of the folded node.

According to BSM theory the trapping mech-
anism shows its signature in some of the processes
in the particle coliders. The regeneration of K.
from k2, for example, known asaCPT violation, is
explained by BSM theory as a central core genera-
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tion by the trapping mechanism. Thisis discussed
in Chapter 6.

The trapping mechanism is important effect,
helping to explain some of the processes during the
phase of particle crystallization. This phase pre-
cedes the birth of the galaxy.
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