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Chapter 2. Matter, space and fields

2.1. Alternative concept about the physical vac-
uum and material structure of the sub-elemen-
tary particles.

The main objective of the BSM thesisis a
building of afunctional basefor Unified theory op-
erating in areal three-dimensional space and unidi-
rectional time. In such aspect the BSM thesis
adopts approach in which the principles of real ob-
jectivity, causality and validity of the human logic
are strongly observed. Consequently, the BSM ap-
proach differs from the approach adopted by the
Modern physics, where some of the above princi-
ples could be violated.

One of the main difference from the exist-
ing so far theories, however, is the concept about
the space in which we live and observe, known as
aphysical vacuum. BSM thesisisbased on an orig-
inal aternative vacuum concept that has not been
explored so far. Such concept requires reformula-
tion of some of the adopted by the Modern physics
postulates and laws, however, it leads to analytical
methodsin which the guiding role of thelogical un-
derstanding is extremely powerful. The benefit is
that tough physica phenomena from different
fields can be analysed with unbelievable success.

The alternative vacuum concept admits that
the space is not void but containing underlying
structure of distributed hidden matter of some more
primary form than the known elementary particles.
These structure is quite distinctive from the con-
cept of ideal gas or the Ether models, which domi-
nated before the 20th century.

The new approach puts the matter existence
as a primary fundamental concept, while the ener-
gy is aways its attribute. The matter may exist in
hierarchical levels of formation and it is quite rea-
sonable to admit that some lower levelsin amicro-
scale range is beyond the present technological
limit of detection. Then some destruction of struc-
tural formationsto alevel below the detection limit
may seam for us as a matter annihilation.

The above considerations requires broader
formulations of some fundamental concepts about
matter, space and energy, in accordance of the
adopted principles of real objectivity, causality and
understanding:
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* definition of absolute space in a classical way,
free of relativistic considerations

» definition of structured space as a three dimen-
sional grid, whose properties are defined by the
gpatial order and properties of some basic sub-
elementary particles.

» alogicaly expecting option that the elementary
particles also possess a structure in which the
same sub-elementary particles are including as
building blocs

The introduced definitions must provide a
bases for the following:

* an understandable logical explanation of the
Quantum Mechanics, the relativistic phenom-
ena and the space-time features of the space and
matter as interactions between the atomic sub-
structures and the structured space

* an understandable logical explanation of the
basic physical parameters as mass, inertia, and
field properties as interactions between a struc-
tured space and the elementary particles pos-
sessing an underlying structure.

In some level of matter organization lying in
the hierarchy below the known stable elementary
particles (proton, neutron, electron, positron) we
may expect a common sub-elementary particles
that could be building blocks for both - the struc-
tured space and the elementary particles. In search
for such particles it is a reasonable to expect that
they should posses features for explanation of the
field property of the matter and the quantum fea-
tures of the space. Extensive analysis of phenome-
na from different fields of physics allowed to
formul ate the search criteriafor the possible phys-
ical model of this structure. Its properties must ex-
plain the basic physical effects in the complex
relation “matter - energy - space - time - gravita-
tion - fields’. The search for the correct model took
also into account number of recently published
theoretical articles about the vacuum properties.
They are related with some features, such as the
Zero Point Energy, the quantum fluctuations and
the polarizability of the vacuum. Number of theo-
retical works in this field are provided by T. H.
Boyer, H. E. Puthoff, A. Rueda, M. lbison, B.
Haisch and others.

The defined criteria allowed to narrow the
range of search, so one of the most promising mod-
el issuggested. According to thismodel, the vacu-
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um space possesses a underlying grid structure
of sub-elementary particlesarranged in nodes.
The most promising candidates for such sub-
elementary particles appeared to be apair of pro-
filed rods with shape close to hexagonal prism,
mader espectively by two differ ent substances of
intrinsic matter, possessing gravitational anisot-
ropy and embedded hélicity in their lower level
structure. The possiblelower level structure of the
suggested profiled rods and how they areformed is
discussed in Chapter 12. For simplicity of thevis-
ualization and analysis, the suggested profiled
rods are replaced by three-dimensional models
of right handed and left handed hexagonal
twisted prisms. These models are convenient for
visual presentation of the unveiled structure of the
vacuum space and the elementary particles. For
this reason we will use the concept of the twisted
prisms during the course of BSM theory. The cho-
sen model of twisted prism is suitable for under-

standing the very basic matter properties in a

structured space without an initial knowledge of

underlying structure of the basic particles. Howev-
er we need to know some of the basic properties of
these particles in order to understand the physical

processes of their interactions. So we will define a

priory some of their properties with the presump-

tion that they will be confirmed later in the course
of the theory.
The shape of the twisted prisms are shown in

Fig. 2-1.

Some of their basic properties are the follow-
ing:

* Themodel of the basic particlesin the
observable Universe are left handed and
right handed twisted prisms, made of two
substances of intrinsic matter.

» Theleft handed prism hasa scaled mirror
image similarity with theright handed one.
Thedimensional scalefactor between theleft
and right-handed prismsis 3/2.

» Theattraction forcesin empty space
between two prisms of same handedness (a
same intrinsic matter substance), isnot the
same as between two prismsof different
handedness (different intrinsic matter mat-
ter substances)
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* Thelength to diameter ratio of both prisms
hasa minimum acceptable value dependable
of twisting angle.

» Thetwo ends of the prismsarerounded

* Therearebumpson any surface of the hex-
agonal rods (prisms) asshown in theFig. 2.1,
obtained during the phase of their forma-
tion.

Fig. 2.1.a shows sketches of left and right
handed twisted prisms, that are accepted models of
thereal prisms. Fig. 2.1.b. showsthe external shape
of thereal prismswith

cylindrical e phera)
portion portion
a.
Eight handed prism
butmps Rz /3L L
E1
| SEEIL
L
Fig. 2.1

a. Model of twisted prisms (with external twisted shape)
b. Real shape of the real prism (with interna twisting)

The approximate length of the longer prism
(estimated in the following later analysis) isin a
range (1~ 10)xE > (m)

2.2 Basic definitions and physical laws.

2.2.1. Adopted terms and definitions

Using the suggested model of twisted prismsiit is
possible to present models of magjor formations: the
structured space and the stable el ementary particles
from which the atomic matter is built.

BSM relies strongly on the principles of
real objectivity and causality. Thisleads to the fol-
lowing considerations. All physical processes are
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in threedimensional space and thetimeisunidi-

rectional. This allows using a classical physical

approach in the analysis of any kind of physical
phenomenon. For this reason two types of spaces
are defined:

* Empty space (or not structured space) - the
space properties are not influenced by the mat-
ter

» L attice space (structured space) - the space
properties are influenced by the matter

The lattice space contains gravitational |at-
tice structure. The space properties are defined by
the parameters of this structure.

The lattice space and the atomic matter
(whose lower level is the level of the elementary
particles) are both built by the basic particles - the
prisms.

The adopted above definition of two type of
spaces provides apossibility to study the properties
of the structured space (the vacuum), and the ele-
mentary particles. For this purpose two types of 3-
dimensional frames are used:

» Latticeframe

* Absoluteframe

The lattice frame corresponds to the space
known in our world with its quantum properties
and relativistic features.

The absolute frame is introduced for con-
venience. For thisframe the classical definitions of
gpace and time are valid. Physically it isaclassical
3D empty space but usualy it isfilled with a Lat-
tice - the unique vacuum structure. Theoretically
we may investigate the phenomena of the struc-
tured space if having two absolute etalons. for
length and for time. Let initially define the follow-
ing etalons for length and time:

- absolutelength unit - the stable length of
one of the prisms

- absolute time base - amode frequency of
the intrinsic gravitation of the prism.

The meaning of the absolute time base that
isan attribute of the Intrinsic Matter (discussed lat-
er) could be understood in the final chapter, asitis
difficult to be explained here. During the analysis
in this and following chapters, however, we will
find many signatures of secondary time bases. One
such useful secondary time base isthe Compton
frequency that appears to be a signature of
both: a specific oscillation property of the space
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lattice structure and the oscillation property of
the electron. Theelectron structureisunveiled and
discussed in Chapter 3, where it is shown that it is
a 3 body structure with two proper frequency. The
first proper frequency, namely, is the well known
Compton frequency.

According to aBSM approach the structure
of the vacuum and the matter are always regarded
as placed in an absolute frame. The definition of
lattice frame and absolute frame provides the op-
portunity to separate the time-space parametersin
theanalysis. Thisisimpossibleif the vacuum struc-
ture is unknown as in the present state of Modern
physics. Once this structure and its properties are
unveiled, the quantum mechanical and relativistic
phenomena could be analysed and physically un-
derstood.

2.2.1.A Level of matter organization

It will become apparent in the following
chapters that the intrinsic matter possesses a broad
range of organizational complexity in which hier-
archical level could be clearly distinguished. In
such space it is useful to introduce aterm level of
matter organization. The suggested model of
twisted prisms does not belong to the lowest level
of matter organization, athough, it is convenient
for analysis the structure of the space and the ele-
mentary particles using the present knowledge
about their properties. The possible lower level
structure of the prismsis discussed in Chapter 12.,
after some important features in the upper level
structures become apparent from the analysisin the
previous chapters. It is useful at this stage to list
some features about the matter organization in dif-
ferent levels, while they will become apparent in a
later analysis.

» Theformations belonging to any lower level of
matter organization are implemented in the
upper higher level with their restricted freedom
of vibrational modes and energy exchange.

* Any lower level formation possesses higher fre-
quency Vvibrational modes in respect to the
upper one.
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2.2.2 Adopted postulates and basic physical
laws

One of the main goals of BSM theory isto
reduce the number of postulates to a minimum.
From the other hand, the structural pyramid of mat-
ter organization isso big that it is not convenient to
refer always the complex processes to the vary ba-
sic postulates. One good feature of the BSM ap-
proach is that many postulates accepted by the
contemporary physics (for example the constant
light velocity) appear derivable. In order to smpli-
fy the analysis while keeping a close link to the
present knowledge, in the same time, two type of
postulatesareadopted in BSM: basic and deriv-
able.

The validity of the adopted basic postul ates
comes partly from the accumulated scientific
knowledge and partly by the following later BSM
analysis.

The derivable postulates, rulesand laws are
result of the adopted basic postulates. They are not
so apparent in the beginning but are derivable from
the analysis.

2.2.2.1 Basic postulates and parameters

A. The energy conservation principle

B. The energy could not be separated from the
matter

C. Thegravitation isa form of energy exchange
between intrinsic matter objectsinvolved in the
total energy balance of the system.

D. Basic physical parameter: Thefinestructure
constant o

2.2.2.2 Derivable postulates, rules and laws

A. Valid for the both types of space (later de-
fined as an empty and lattice space)

« Themost efficient and fast energy exchange
between the separ ate systemsis by multiple
oscillationsin afrequency rangecloser tothe
system resonance frequencies

» Theoscillation frequency of the energy
exchangeisquitedistinctivefor the different
level of matter organization. L ower level for-
mations exchange ener gy at higher frequen-
cies

B. Valid in lattice space only
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* Thelattice space containsdistributed matter
connected by a static and kinetic ener gy (two
types of the Zero Point Energy)

» Thevalidity of number of postulatesadopted
by the contemporary physicsispreserved (a
constant light velocity, the equivalence prin-
ciple, therdativistic phenomena)

» Thevalidity of the basic laws adopted by the
contemporary physicsispreserved: New-
ton’sgravitational law, the laws of inertia,
therulesin Quantum mechanicsand so on.

« Thevalidity of thebasic physical constantsis
preserved, for instance: y,, ¢, h, g, ., G, Mg,

Mp

» Thedifference between the parameters of
both type of intrinsic matter substances
leadsto a complex ener gy exchange between
theformationsin higher level of matter
organization

C. Laws, valid in empty space only
Some of the physical lawsin empty space are
different from the laws in the lattice space.

* Thelaw of intrinsic gravitation isamodified

version of thelaw of universal gravitation.

* Theinertial interactions between matter
objectsin empty space are different than in
the lattice space.

The gravitation between intrinsic matter
will be called an intrinsic gravitation (IG) and
the corresponding forces of attraction, respec-
tively, intrinsic gravitational (1G) for ces.

The main difference between the Newton's
law of gravitation and |G law isin theinverse pow-
er degree of the distance. The attraction forces ac-
cording to the Newton’s gravitational law (known
as universal) are inverse proportional to the square
of the distance. Theattraction Intrinsic Gravitation-
al forcesin an empty space (classically pure void)
areinverse proportional to the cube of the distance,
according to Egs. (2.1)

m,,m
Fig = GO—O:'3 02 (21)
where: m, istheintrinsic gravitational mass
of the particle made of intrinsic matter; F, -isin-
trinsic gravitational forcein empty space; G, isthe

intrinsic gravitational constant in empty space;
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r - isthe distance in an absolute frame

It is assumed that the |G force is related to
the theoretically known physical parameter called
Planck’s frequency, op,

Op = J%

In the article “ Gravity as a zero-point fluc-
tuation force”, H. E. Puthoff (1989) begins from
the equation of the Planck’s frequency and using
one hypothesis of Sakharov successfully derives
the Newton’slaw of gravitation. Thisresult is used
asavaluableinitial pointin BSM concept. Relying
on the Planck’sfrequency asareal physical param-
eter isa step in aright direction in the process of
building the BSM concept. The confidence about
thisisincreased by the results obtained latter from
the analysis of the derived models and their consis-
tency with known physical parameters and experi-
mental results.

The intrinsic gravitational constant G,
could be different from the known gravitational
constant G. The latter is measured and valid for a
| attice space.

The intrinsic gravitational constant may
also have two different values for the objects of the
two substances of the matter:

G, - for |G force between objects made of
same intrinsic matter substance

G,q - for 1G force between objects made of
different intrinsic matter substances

The following relation between the two
gravitational constants is accepted initially, but its
validity becomes apparent later.

Gos> Gog (2.1.9)

The relation (2.1.8) becomes apparent in
the analysis of some properties of the two types of
prisms in Chapter 6 and the lower level structures
involved in the prismsin Chapter 12.

The application of the law of inertiafor the
objects made of intrinsic matter like prismsis dif-
ferent from the objects in the macroworld. The ob-
jects in the macroworld are complex formation of
prisms, that could be referred as ordered structures.
The ordered structures operate in a lattice space,
wherethe gravitational latticeisresponsible for the
inertia and for which the Newton’ sfirst law isval-
id. However, single prisms and simple formations
of prisms put in empty space, interact differently.

(2.0)
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The gravitational and inertial properties of
material objects are different for:

- formations of different level of matter or-
ganizations

- formation of same level of matter organi-
zation but put in different space environments:. (a
pure empty space or alattice space).

In order to distinguish the above mentioned
differences, the following terminology is intro-
duced:

* intrinsic gravitational mass - according to the
law of the intrinsic gravitation given by egs. (2-
1)

» apparent gravitational mass (or Newtonian
mass) - the mass of ordered structuresin alat-
tice space (the mass we are familiar with)

* intrinsicinertial mass - definesthe inertial
property of the intrinsic matter in empty space

e apparent inertial mass (or inertial masswe
are familiar with) - for the ordered structures
in lattice space

In order to give some preliminary vision for
the mentioned differences, Fig. 2.2 illustrates two
objects of same level of matter organization but in
two cases: in a pure empty space and in a lattice
space.

nbjects

Ernpty
Space

space with gravi-
tational lattice

lattice
structure

Fig. 2.2
Objects of rarefied matter in empty space
(case @) and immersed in alattice space (case b)
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In case a. two objects of rarefied matter are
placed in empty space. In case b. the same objects
are placed in alattice space (immersed in agravita-
tional lattice). In the first case we have intrinsic
gravitational interaction between two intrinsic
masses. In the second case the gravitational lattice
will change significantly the gravitational attrac-
tion between theimmersed two objects. Inthe same
time the inertiawill be aso affected. Theinertiain
case b. will be much larger, thanin casea. dueto
the increased interaction between the rarefied sys-
tem from one side and the lattice from the other.
The two objects may have own lattice configura-
tions. So they may be regarded as body systems
with own properties. The two body systems may
affect the surrounding lattice, forming a local lat-
tice space. In such case, the interaction between the
body system with itslocal field and the global sys-
tem may involvefolding and unfolding of thelat-
tice nodes (these unique features of the lattice node
will be discussed later). The folded lattice nodes
are ableto pass through the normal | attice space, so
their interactions with the rarefied objects may de-
finethe inertial properties of that object in alattice
gpace. The inertial properties of the particles and
macrobodies in lattice space are theoretically ana-
lysed in Chapter 10.

2.3 Guessed property of theintrinsic matter

The guessed property of the two substances
of theintrinsic matter are envisioned by analysis of
selected geometrical structures in a lattice space
leading to logical explanation of fundamental
physical processes. The criterion for validation of
the apriory accepted propertiesisthe agreement be-
tween the theoretically derived results and the cor-
responding results from observations and
experiments. This has been an iterative process un-
til the correct model and properties are unveiled.
The correctness of the presented here features as
“apriory properties” will become apparent during
the course of BSM presentation.

Apriory accepted properties of the in-
trinsic matter:

time constant and asaresult - different 1G
constants

* ThelG attraction law for object of intrinsic
matter in empty spaceisinverse propor -
tional to the cube of distance between them.
Thel G constant for object of same substance
iIsoneand a same, but for objectsof different
substancesis different and could even
reversethe sign of the 1 G forces

* Theshape of the basic particlesis obtained
under enormous pressure during a phase of
formation (a hidden phase of a galaxy exist-
ence, discussed in Chapter 12). Their low
level structure could not be changed even in
the high temperature processesin the stars.

The assumption for different specific 1G of
both substances comes from number of considera-
tions that will be mentioned in the course of BSM
presentation. The mentioned above possibility for
inverting the |G forces are discussed in Chapter 12.

During the course of the BSM theory, an
evidence will be provided, that the length ratio, be-
tween the two prisms is 2/3. This is the ratio be-
tween the left and right handed prisms (if the
assignment of the handedness is correct).

Le/L, = 3/2 (2.2

The sameratio between their circumscribed
radii is accepted. The analysis of the atomic parti-
cles shows that the physical dimensions of one of
the prisms have to be larger than the other. The
same consideration is necessary for the existence of
the gravitational lattice structures and the explana-
tion of the crystallization process of the subatomic
particles. While accepting adimensional similarity
between the both type of prisms, their volumeratio
isnot asame as their length ratio.

VeIV, = 27/8 (2.2.9)

From these considerations, an initial guess
for the specific weight ratio of the two substances
could be obtained.

The intrinsic forces between a pair of |eft
handed and pair of right handed prisms in empty
space are given respectively by Egs. (2.3) and
(2.4).

m2 _ G VEp?

« Two substances of intrinsic matter exist. FL = Coss = Gos3 (2.3)
Their lower level structuresare not mixable
dueto their different parameters, such as o2 VZp
specificintrinsic density, different intrinsic Fr = Goez = Gy st (2.4)
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where: m_and m; are the IG masses of the
left and right handed prisms;

Vv, and Vg aretheir volumes, p, and p, arethe
specific 1G weights of the two intrinsic substances.

Making a ratio between both forces and
having in mind Eq. (2.2) and dimensional ratio
R/Rs = h /hg, We arrive to the expression for the
ratio between their intrinsic matter densities.

PL_ 8 PL_ 8
p_; 2= p_,: * (2.5
where: R and Ry arethe equivalent radiuses
of the two prisms, regarded as cylinders, p, and p,
are their intrinsic matter densities
The |G force between two prisms of differ-
ent matter substancesis:

Vepr(VLPL)
r3

Fr L = Gog (2.5.9)

FL/Fg = 1/4. (2.5.b)

This difference allows selectiveness in the
attractions between prisms. Prisms of same sub-
stance (and handedness) ar e attracted stronger.
Thisfeature is very important factor in two impor-
tant cases:. the self creation of the lattice space from
free prisms and in the phase of particle crystalliza-
tion. (Additional possible differences based on 1G
interactions between the two intrinsic matter sub-
stances become apparent in the hypothesis of the
mechanism behind the |G interaction, discussed in
Chapter 12).

In EQ. (2.5.b) the distance parameter r is
eliminated. But in the further analysiswe will need
this parameter. We must keep in mind also that the
two type of prisms have a length ratio of 2:3. Ac-
cording to the definition of absolute frame in
§2.2.1 we need areference length, so we must se-
lected one of the prism as an absol ute etalon length.

In 82.6 the underlying structure of the vac-
uum is presented. We live and observe phenomena
only in alattice space and we operate with alength
unit. According to the Modern physics, the length
unit isrelated to the light velocity. From a point of
view of BSM it is not a primary but a secondary
etalon for length, however, itisinvolved in al our
physical measurements. So we must use acommon
etalon for length in order to analyse and determine
the vacuum structure parameters. The common
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length reference in a prism’s level is discussed in
Chapter 6. It givesabridgeto thelength unit we use
in the Modern physics today. Following the adopt-
ed concept that the sameintrinsic matter substances
are attracted much stronger means that for a com-
mon unit length the following relation is valid:

Gos > God (26)

The above relation may obtain a logical
sense if accepting that |G force between two ob-
jectsof intrinsic matter are related with some super
high intrinsic frequencies of the low level struc-
tures contained in the prisms. These frequencies
could come from some intrinsic features of the two
intrinsic matter substances related al so to their spe-
cific intrinsic density. The both substances should
have different intrinsic frequencies. In this case the
|G attraction between same substances could bere-
garded as interaction based on asameintrinsic fre-
quency. In the case of different substances the IG
interactions are characterised with different intrin-
sic frequencies. In Chapter 12 some insight about
the possible explanation of 1G forces is discussed.
A model of IG interactionis presented (related with
a resonance type of energy interactions at super-
high intrinsic frequency).

The assumption of super high intrinsic fre-
guency automatically leads to existence of intrin-
sic time constant. This constant is intrinsically
small aswe will find in Chapter 12, but it is a nec-
essary factor for explanation of the inertial interac-
tion processes between objects of intrinsic matter
in empty space.

The existence of super high intrinsic fre-
guency and intrinsic time constant of the intrinsic
matter will become more apparent through the
course of the BSM.

The provided below results of calculations
show how the mentioned above conditions are sat-
isfied for a proper relation between the 1G con-
stants. The calculations are made for diameter to
prisms peripheral length ratio 1/6, and for G con-
stant relation G, = (2/3)G,, The rounded ends of
the prisms are also included as hemispheres. If as-
suming aratio of pn/p, = 1/3, and keeping the prism
dimensions unchanged, we get the following force
ratio for the three combinations of prism pairs.

Fright pairs)/F(left pairs) = 1.265
Fright-left pairy/ Fright pairs) = 0.5927
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F(right-1eft pairy F(eft pairs) = 0.7493

One useful parameter isthe |G massratio be-
tween the both type of prisms:

mg/m; = 1.125

where: mg and m_ are respectively the IG
masses of the right and left handed prism

The |G (intrinsic gravitational) masses obtain
mathematical meaning according to 1G law in emp-
ty spacein asimilar way as the massesin the New-
ton’s gravitational low (valid only for a structured
space). They could be considered as attribute of 1G
matter. The possibleinternal structure of the prisms
isdiscussed in Chapter 12.

One important parameter of the externally
twisted prisms (asamodel) isthe ratio between the
volumes of the twisted peripheral part and the in-
scribed internal cylindrical core. For prisms with
above mentioned length to diameter ratio, this pa-
rameter is 0.09239. This ratio appears close to
someintrinsic ratio of the real prisms (discussed in
Chapter 12).

The application of the twisted prism as a
model simplifies of the real prisms provides a pos-
sibility to denote one parameter based on a simple
geometrical feature, which is common for both
type of prisms parameter of the both twisted prisms
by a pure geometrical relation. This is the ratio
between the volumes of the twisted peripheral part
and the internal cylindrical part of the hexagonal
prism. For this purpose the following abbreviations
are introduced.

CP - the central part of the prism: the cylin-
drical part inscribed inside of the hexagonal sec-
tion of the prism plus two semispherical ends

TP - the peripheral twisted part of the prism

24 Inertia of objects made of intrinsic matter
in empty space.

Our every day perceptions does not give us
enough indications that we may live in a world of
structured space. We accept the inertia as a some-
thing natural in the nature. We never ask ourselves
why the heavier objects need more energy for ac-
celeration.

Let consider a smple example of pair fly-
wheels possessing same external dimensions, but
thefirst oneisasolid body, while the second oneis
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hollow. The solid one exhibits a larger inertia
When calculating the moment of inertia of a fly-
wheel we reference velocity of the every mass
point of the wheel to a fixed not rotational frame.
Despite the fact that only the points lying on the
surface are in touch with the external rest space, all
the mass points in the solid flywheel contribute to
the moment of inertia. Logically thinking it seams
that these mass points move through some media.

According to BSM concept, we areimmersed
in fine structured space with a node distance much
smaller than the physical dimensions of the ele-
mentary particles. Our experimental environments
could never provide conditions for empty space.
Therefore, our natural perceptions are based on the
observations provided only in thisenvironment and
the derived laws are valid also for a structured
space environment. Consequently, they can not be
automatically transferred for an empty space con-
ditions. For this reason we must define amore gen-
eral criterion for inertia to be valid for low level
structures in empty space. Later these criteria will
be apply for the el ements from which the structured
spaceisbuilt. Theinertial criterion in empty space
could be defined by introduction of a new term
caled inertial factor.

Theinertial factor between simple objects
of intrinsic matter, involved in repeatable mo-
tion, is equal to the ratio between their interac-
tion energies and the mean gravitational energy
aver aged per onecycle.

I = .E.' (2.6.9)
g
where:

|g - istheinertial factor, and E, istheinter-
action energy normalized to one cycle of repeatable
motion.

E, = F;/d iStheaverage |G energy (or poten-
tial), calculated for the distance d between their
centres of repeatable motion and normalized also
per one cycle.

The interaction energy can be expressed as a
work. The gravitational energy also could be ex-
pressed as a work for moving of one particle from
its position, corresponding to a distance d, to infin-
ity.

The inertial factor in empty space does not
appear so simple asthe inertia of a Newton’s mass
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in structured space. Firstly it could not be defined
for a single object. Secondly, even for simple ob-
jects the inertial factor depend of the shape of the
objects, their mutual space positions, the type of
motion and the relative velocity between them.
Theanalysisof possible simple casesof inter-
acting intrinsic matter objects in empty space pro-
vides the following results for the inertial factor:

(a) one object with any shape: theinertia
factor could not be defined. There is not intrinsic
interaction.

(b) two spheres. When rotating around
their centres or around acommon center, but keep-
ing a constant distance between them, their inertial
factor is zero. If the distance between them chang-
es, theinertial factor obtains some finite value.

(c) two cylinders at fixed distances. 1) If
they perform an own axia rotation about a com-
mon axis, their inertial factor iszero. 2) If they per-
form rotation or motion in result of which the
common geometrical position changes, their iner-
tial factor will have some finite value.

(d) two axially aligned twisted prisms,
with fixed axial distance but with oscillating mo-
tion along their axes: The interna part of the
prisms, regarded as inscribed cylinder (CP), will
exhibit zero inertial factor for a case of rotation but
some finite inertial factor for a case of axial vibra-
tion. The periphera twisted part (TP) will exhibit
non zero inertial factors for both : arotational mo-
tion and an axial motion. Thetotal inertial factor I
could be expressed as a sum of two factors, one for
the axial vibrations E,;;, and a second one for the
rotational motion E, .

I = EEf*%j 27)

(e) a set of left and right handed twisted
prisms arranged alternatively, but with a con-
strain that the distance between the centers of
vibration of the sametype of prismsiskept con-
stant.

The prisms will exhibit axial and rotational
(spin) interactions. The axial interaction is contrib-
uted mainly by the inscribed cylindrical part (CP).
For case e. the following conclusion can be made:

Conclusion 2.4.1: The momentum interac-
tion from axial vibrations, contributed by in-

scribed cylindrical part (CP), has one and a
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same sign for theright and left handed prisms.

The net algebraic sum of interaction energy for

axial vibrationsfor a volume containing alarge

number of ordered prism pairs could become
equal to zero.

The momentum interaction from the axial
and rotational motion, due to the twisted pe-
ripheral part (TP) of the prisms has different
sign for the right and left handed prisms. The
net algebraic sum from the (TP) interactions
will have a finite value different than zero.

The energy conservation principle requires
the motion invoked by intrinsic interactions to be
performed for a finite time. This is valid aso for
two intrinsic matter bodies|eft under |G forces. Ev-
idently some intrinsic parameter of the intrinsic
matter should be defined. We can call it an intrin-
sictimeconstant. It will determine how fast thein-
teractions between simpl e shape objects of intrinsic
matter in empty space will be performed if they are
suddenly left in a condition of free motion due to
the IG between them. This parameter could not be
zero, because in such case the interacting objects
will get infinite velocity that leads to violation of
the energy conservation principle. The intrinsic
time constant is related to the intrinsic super high
frequency of the intrinsic matter, discussed in the
previous paragraph. In the course of BSM it will be
shown that the structured space also possesses a
characteristic time constant, but the intrinsic time
constant of the intrinsic matter is much smaller.

Finally we may define some of the basic
properties of the accepted basic particle and their
representative model: the twisted prisms.

* Any prism looks one and a same, when view-
ing from both ends, although, the both type
of prisms are always distinguishable by the
direction of their twisting.

 When turning around axis per pendicular to
their cylindrical axis, the prisms obtain the
same spatial position for rotational after a
rotational angle of 180 deg. Then mathemat-
ically the spatial orientation of the prisms
could be described as opposite but not van-
ishing vector s, possessing a common origin
point.

* ThelG fied of thetwisted prismsis aniso-
tropic and characterized by a vector possess-
ing two components: axial and rotational
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Some of the last feature signatures will be-
come more apparent during the later analysis and
especialy in the analysis of the lowest level struc-
turesin Chapter 12.

2.5 Dynamical interactions between spatially
ordered prisms

Let analyse some simple interactions be-
tween aligned prismsin empty space. In Fig. 2.3.a
the left and right prisms are aligned in their com-
mon cylindrical axis. If theprismsL1and L3 rotate
synchronously with variable speed, the middle
prism L2 will tend to rotate with the same speed
and direction, without getting any trandlational mo-
ment. From the other hand, the prisms R1 and R2
will get atrandational moment due to the peripher-
a 1G interaction, caused by the different helicity
(handedness). The distances d will be not affected,
but the distance x will be affected by the peripheral
|G interactions. We can call thistype of interaction
an axial interaction. The interaction effect is the
sameif the prisms L1 and L3 arefixed and R1, R2
are free to rotate and trand ate.

L1 El L2 RZ L3
e (T ———— ) (T _
d

- ===
S

b. radial interaction

Fig. 2.3
Interaction between spatially ordered prisms
inaclassical void space

In Fig. 2.3.b. apair of right and left handed
prisms are parallel each other. If both prisms get
angular momentums in a same direction, the inter-
action will cause momentums with axial compo-
nents in opposite direction, so they will tend to
separate. If the angular momentums are in opposite
direction, they will tend to stay together. If instead
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of right and left handed, we have pair prisms of

same handedness, the interaction will keep them

together. We will call thistype of interaction ara-
dial interaction.

We could refer to the both effects of inter-
action, simply as, apair prism interaction.

From the analysis of the dynamics of interac-
tionsit becomes evident that agroup of moving and
spinning prisms will have enhanced common iner-
tial properties. This will lead to some preferable
gpatial distribution for the prisms of such group.
For example: asingle left handed prismsin a bun-
dle of right handed prismswill get relative momen-
tum with direction in order to escape the bundle. In
the same time, the spinning prisms with a same
handedness, in abundle, will exhibit common iner-
tial interactions that will keep them together.

We can summarize the following basic iner-
tial properties of a group of spatially ordered
prisms.

e Group of spatially separated prisms of same
handedeness with common axial alignment,
moving and rotated in a samedirection, will
have common interactions tending to equal-
izetheir velocities. Theintrinsicinertia of
such bundleislarger than the product of
inertial interaction between pair prisms mul-
tiplied by the number of pairsin the bundle.

* An uniform spatial lattice structure formed
of prismswill have a constant inertial factor.
(thisconclusion is provided in 82.6.2)

2.6. Gravitational latticesin empty space.

2.6.1. Typesand general propertiesof thegravi-
tational lattices

The gravitational lattice is an ordered 3 di-
mensional spatial structure, composed of prisms,
held only by intrinsic gravitational forces. Ignor-
ing firstly the boundary conditions, the basic re-
quirements to the lattice is to be a stable. This
means that the return forces acting on a unit cell
should be conservative. In other words a displaced
single node should have atendency for returning to
the range of stable positions. Some types of lattices
are stable if proper boundary conditions exist.

Let consider the following three types of
gravitational lattices whose existence exist in emp-
ty space could be possible: a mono rectangular
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lattice (RL), a mixed rectangular lattice and a
cosmic lattice (CL). Anyone of these structures
containsaunit cell that we may call alattice node.
It isformed of exactly defined number of prisms of
same type hold together only by the IG forces. The
inverse cubic law (about distance) dependence of
the of these forces becomes apparent from the fol-
lowing later analysis.

Rectangular lattice composed of same type
nodes is illustrated in Fig. 2.4. It could be refer-
enced also as a monorectangular lattice.

E
-~
oA

Mono rectangular lattice
(only one layer is shown)

The mono rectangular lattice is dependable
of the boundary conditions. They may cause a de-
viation of the lattice cell from a cubic shape. The
mono rectangular lattice is able to exist inside of
long cylindrical space. In such casethe unit cells of
therectangular | attice can get ashape closer to trap-
ezoid or twisted trapezoid. Despite of this, we may
still refer al type of such modification to a rectan-
gular lattice (RL). The distortion of RL could be
considered as an additional feature.

In the mixed rectangular lattice, the nodes
formed of the shorter prisms are in the center of the
rectangular cell, formed by the nodes of longer
prisms. This type of lattice also requires boundary
conditions. Fig. 2.5 shows configuration layer of
mixed rectangular lattice. The both type of nodes
does not lie in one plane.
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Fig. 2.5

Mixed rectangular lattice
(both type of layers are in different planes)

One specific feature of the rectangular lat-
tices is that the gaps between neighbouring prisms
may become zero. In case of mono RL in cylindri-
cal space (with cylindrical boundary conditions)
thisoption is possible only for the prismswith ara
dial alignment, but not for tangentialy aligned
prisms. In case of mixed RL in spherical space
(with spherical boundary conditions) the gaps be-
tween the longer size prisms are amost zero, while
the gaps between the smaller size prisms are not.
Consequently, the smaller size prisms have much
larger freedom in this case

The least dense lattice is the Cosmic L at-
tice (CL). It has arrangement similar to the crystal
structure of the diamond, but with alternatively ar-
ranged right and left handed nodes. Each node is
formed of 4 prisms of sametype held by I1G forces.
The CL structureis more difficult to be drawn, than
the rectangular one. For this reason only the com-
mon positions of two neighbouring nodes are
shown in Fig. 2.6.
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left handed  prism

right handed prism
————0

Fig. 2.6
Common position of pair nodes of CL structure

A two dimensional sketch of thin lattice
layer of CL structureisgiveninFig. 2.7, wherethe
right and left handed nodes are shown as black and
white rectangles.

Fig. 2.7
Plane projection of Cosmic lattice layer

The drawing shown in Fig. 2.7 is a projec-
tion of one layer of the cosmic lattice. The hexto-
gramsinthisdrawing in fact are projection of quasi
hextogram formations of the lattice that do not lie
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in one plane. So the white and black nodes shown

in the figure lie on different tilted planesin respect

to the drawing sheet. In such case the apex angles
are projected as 120 deg angles, while in the real
lattice they corresponds to angles of 109.5 deg

(This angle is valid only if not considering vibra-

tional motion of the flexible CL nodes).

One very important feature of the CL type
of latticeisthe finite gap between the prisms of the
neighbouring nodes, as shown in Fig. 2.6. While
this feature is initially accepted and used in al
BSM analysisitsexplanationis provided in the last
chapter 12, where a possible explanation of 1G
forcesis provided.

The Cosmic L attice can be formed around
object, containing large matter quantity. It may ex-
ist without external boundary conditions and at
very low temperature. Itsown stiffness hasafinite
value that is related to a DC type spatialy distrib-
uted zero point energy. The cosmic latticeis spread
throughout the visible Universe and penetrates
even inside of the atomic particles, such asthe pro-
ton and the neutron. Put in avolume of empty space
the cosmic lattice provides a structured space re-
ferred asa CL space.

The existence of mono rectangular lattices
requires external boundary conditions. Such type
of lattice existsinside the structures of the electron,
positron and some subatomic particles, as pions
and kaons.

Criterion for stability of the gravitation-
al lattices

The gravitational lattice is not amomentary
formation but a stable one. Based on the discussed
so far conditions for stability, a stability rule can
be formulated for the presented three type of grav-
itational lattices.

e The return forces for any axis passing
through the neighbouring node prisms
should be conservative.

The stable existence of the gravitationa
lattice and especially the CL type requires addi-
tional self repairing mechanism from distur-
bances caused by some external conditions. For
CL type of lattice the self repairing mechanism
could be of same origin as the lattice creation
mechanism. So it could be the following:

Dueto the difference of |G constants of the
two substances, the different volumes of both type
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of prisms, and the |G anisotropy (including twist-
ing) the prisms of same type are selectively
attracted. This leads to formation of two type of
nodes: right handed and left handed. The cosmic
lattice (CL) nodes are formed of four prisms,
whose axes in geometrical equilibrium position
are at 109.5 deg, each other. The rectangular lat-
tice nodes are formed of six prisms, whose axesin
geometrical equilibrium position are at 90 deg
each other (not considering a possible distortion
from the boundary conditions). After first parent
domain of the lattice is formed, the additional
growing is facilitated by the spatially ordered IG
forces, the |G anisotropy and their dynamical
interaction.

The empty space provide conditions for
formation of CL type lattice only. The two rectan-
gular lattice require different environment condi-
tion, that will be discussed later (such conditions
exists only in the hidden phases of particle crystal-
lization).

Summary about the general features of
the gravitational lattices:

1) The cosmic lattice contains nodes of
four prisms

2) The both types of rectangular lattices
contain nodes of 6 prisms

3) Every CL nodeof right handed prisms
have symmetrical neighbouring CL nodesof |eft
handed prismsand vsversa.

4) The prisms of any one of the CL node
possesses a freedom for their orientation to the
neighbouring nodes but they are always at-
tached to their own nodes.

5) The CL node formation and lattice
building is a self sustaining process, govern by
the |G energy balance between the two type of
intrinsic matter from which the prismsand CL
nodes are built.

6) The IG interactions between the
prismsare characterised with axial gravitation-
al anisotropy and handedness. When using the
twisted prism model, thefirst featureisassociat-
ed with theinscribed cylindrical core, while the
second one - with the twisted peripheral part.
ThelIntrinsic Gravitation is undetectablein CL
space, but it isbehind the Newtonian gravitation
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that may exists only in CL space between or-
dered structures composed of prisms.

7) The IG forces may leak through CL
space in two cases: (a) close atoms or molecules
(some of the Wan der Walls forces); (b) highly
polished solid objects in a close proximity
(Casimir forces)

8) The rectangular gravitational lattices
have much larger stiffness than the cosmic lat-
tice.

9) The interconnection between the CL
and the RL formationsisvery weak.

10) In CL space the motion of left (or
right) handed prism from one CL node of the
lattice invokes an opposite motion of right (or
left) handed prism of neighbouring CL nodedue
tothetwisted attribute (handedness) of their IG
fields.

11) The lattice nodes could oscillate
around their central points, but the prism axes
of the neighbouring nodes are always aligned
dueto the I G forces. This alignments are accu-
rately kept even during the node resonance os-
cillation, due to the intrinsically small time
constants of theintrinsic matter substances.

12) The kinetic energy distributed be-
tween the oscillating nodes of CL structure pro-
vides the AC type Zero Point Energy (ZPE) of
the vacuum.

13) The two basic types of gravitational
lattices (CL and RL) have different oscillation
properties, stiffness and resistence to destruc-
tion.

14) A Massive object, containing a large
quantity of prisms, causes geometrical defor-
mation of the surrounding CL space, known as
a space curvature. In this aspect every massive
object is surrounded of modulated CL space.
The gravitational field is propagated by the cy-
lindrical part of the twisted prisms (used as
model) from which the CL nodesareformed. In
ensemble of few massive bodies, every one has
itsown local gravitational field and locally mod-
ulated CL space.

15) The atomic matter (the matter we
know) isbuilt of elementary particles (arranged
in atoms) containing fine structure which con-
tains RL type of lattice. Assuming a constant
motion in the galactic CL space the fine struc-
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tureof RL typeisobstaclefor the CL lattice, so
the CL nodes are separated, partially folded, d
deviated and then returned and reconnected to
the CL space. Thisprocessesisbehind theiner-
tia of the atomic matter, whose inertial factor is
much larger than the inertial factor of the
prismsinteractions.

16) Themassdensity in any macr o obj ect
isnot uniform. It isdistributed in more or less
dens zones which modulate differently the CL
gpace in which they are immer sed.

17) Dense formations (structures) of
prisms of same handedness placed in CL space
affectstheboth typesof CL spacenodesin adif-
ferent way. The non symmetrical behaviour in
this type of interaction leads to appearance of
field effect. (The electric and magnetic field are
discussed later in this chapter.)

18) A CL disturbance caused by the mo-
tion of denseformationsof highly ordered struc-
turesbuilt of prisms of sametype appearsasan
energy flow, exhibiting a complex spatial and
time variable pattern (the magnetic energy is
discussed later in this chapter).

19) The CL space allows propagation of
diversity of waves. zero point (or order) waves,
EM waves, virtual particle waves, shock type of
waves.

20) The Cosmic Lattice exhibits two
types of energy wellsrelated to a Zero Point En-
ergy of thevacuum - a DC type (like direct cur-
rent) and AC type. Presently only the AC type of
ZPE isrecognized in Modern physics, duetothe
adopted concept of the physical vacuum. The
DC type of ZPE, envisioned by BSM, is the en-
ergy holdingtheintegrity of the CL space. Some
of itsmajor physical parameters(derived in this
chapter) are the Static and Dynamic Lattice
Pressures. The Static pressure of CL space is
exercised only on structures containing RL
structures, because it is not penetratable even
for folded CL nodes.

Featur e explanation:

Thefeaturesfrom 1) to 4) are obvious and
don’'t need any explanation.

Features (5): The intrinsic gravitational
force between prisms in empty space is given by
Eq. (2.1) discussed in 82.2.2. Thevalidity of thein-
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verse cubic law will become more apparent
through the course of BSM theory.

Feature (6): The gravitation we know is a
far field propagation of the intrinsic gravitation be-
tween ordered system in lattice space. It is propa
gated mainly through the cylindrical part of the
prisms (twisted prisms model). In this case the ef-
fectiverangeisextended. The gravitational forcein
such conditions appears proportional to inverse
power of second order of the distance between ob-
jects. Detailed prove will be not presented here, but
only someinsight about thisfeature. For thisreason
a smple example will be demonstrated by using
iron rods and permanent magnet. If we make con-
secutively seria connections of one, two and 3iron
rods to a magnet (even with small gaps between
them), the field range is extended along the direc-
tion defined by the rods. If we make consecutively
parallel connections, with the rods between a mag-
net and iron, the effective force become propor-
tional to their number. If the rods are arranged in
equal distances, the attractive force appearsinverse
proportional to quadrature of the rod distance.

In the provided example the set of rods
could be spatially ordered in order to simulate the
prisms arrangement in CL nodes. The guided mag-
netic field through the rods simulated partly the an-
isotropic propagation of 1G forces by the prisms. In
the case of CL space, however, the gaps between
the prisms of the neighbouring nodes are also im-
portant.

Feature (7): ThelG forces between objects
containing intrinsic matter and put in a void space
IS proportional to inverse cubic power of the dis-
tance. When two particles or smooth massive bod-
ies are in very close distance in CL space, the
leaking 1G forces are strongly dependable of the
distance. In this case, the resultant attraction force
Is a combination of the leaked 1G forces, the nor-
mal gravitational forces and EM field forces. Then
for a small distance range the resultant attractive
force, becomesinverse proportional to the distance
at higher power. Fig. 2.8 a. and b. shows the prox-
imity 1G filed in function of distance respectively
for empty space and for CL space. While in the
empty space the |G forceis proportional to inverse
cubic low of the distance (case a.), in CL space the
degree of the inverse power law becomes larger.
Practically it could appear detectable only below
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some critical small distance (case b.) that will de-
pend also of the shape of the proximity objects.

Empty space Lattice space
I I I
______________ -
o 3
& = _
& B
g
| &%
0" Range (abs. units) 0 Range (abs. units)
a. b
Fig. 2.8

Proximity | G forces between two objectsof intrinsic
matter: a. - in empty space; b. - in lattice space

The Wan der Wall forces, depending on the
distance and are known as a retarded and not re-
tarded forces (for closer distance), according to the
London theory (F. London, 1930), (D. Langbein,
1974). The pure attractive forces at close distances
are demonstrated asa Casimir effect Casimir itself
regarded the attracted forces as aretarded Wan Der
Wall forces. The theory of Lifshitz additionally
treats the problem. The Casimir forces are experi-
mentally confirmed, and even a change of the pow-
er law of the attractive forces at closer distance is
observed. The explanation of this change as atran-
sition between retarded and not retarded Wan Der
Wallsforcesisnot very convincing. The change of
the power law isobserved by J. Israelashvili and D.
Tabor (1972), by experiment with two crossed
mica cylinders. The transition occurs between 12
nm and 50 nm. R. Forward (1984) cites the ob-
served effect and writes: “The data show good
agreement with the 1/a* Lifshitz law from 30 to 20
nm with a break in slope at 15 nm changing to a
1/a> London - Van der Waalslaw from 10 down to
1.4 nm” (aisthe separation distance). The 1/a> law
from the provided experiment becomes pure appar-
ent below 10 nm.

According to BSM, the IG forces are in-
volved in the Wan der Waals attraction. While in
the larger separation the |G forces are dimmed by
the EM effects, a smaller one they become pre-
dominant. The IG forces apear as Casimir forces
but with inverse cubic power low. The proton, ac-
cording to the BSM analysis, has a shape of Hip-
poped curve with dimensions: 0.667 A - length;
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0.193 A width, and 8.85E-15 m thickness. It con-
tains number of helical structures with internal rec-
tangular lattices. This is significant amount of
intrinsic matter. In the experiment of crossed mica
cylinders, having in mind that the distance between
oxygen and Si atoms in SiO, molecule is roughly
about 3 proton lengths (see the Atomic nuclear at-
las), the distance of 10 nm at which the inverse cu-
bic law is detected corresponds to about 50 nuclear
diameters. So we may expect, that the measured
forceis aleakage of |G force in CL space at close
distance.

The features from (12) to (20) are related to
the dynamical properties of the gravitational lattic-
es. They are more complicated and require detailed
analysis. This is done in the next paragraph de-
scribing dynamical property of the lattice space.

2.6.4 Boundary and interface layers

2.6.4.1 Boundary layers

The boundary layer is the last layer between
the lattice and the empty space. Every type of lat-
tice may form aboundary layer, if the stable condi-
tions for existence are met. The boundary layer is
formed by the same nodes, but some of the prisms
are deviated from their usual positions.

In the case of cosmic latticefacing an emp-
ty space, no any prism should be pointed out to
the empty space. If welook at the drawing shown
in Fig. 2.7, the boundary layer nodes will bein the
same positions, but the upper level nodes (white)
will berotated 180 deg to the normal of the drawing
Then thefree end of the prisms of thisnodeswill be
directed toward the internal part of lattice space
and pretty away from other node prisms. The lower
level nodes may go lower and its prisms may even
touch the prisms of the neighbouring nodes. The
node angles of black and white nodes of the layer
will also be deviated from 109.5 deg. The neigh-
bouring layers below the boundary layer also might
be distorted. Thiswill cause severe deviation from
the normal oscillation properties of the nodes. For
this reason we may consider that the CL ends to-
wards the empty space with aboundary zonewith
finite thickness. The oscillation property of the CL
node bel onging to the boundary zone are disturbed.
Such zone could not reflect properly the radiated
energy it gets. The lattice stiffness of the boundary
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zone should be much larger than the stiffness of the
normal CL space. The importance of the boundary
zone and its features are additionally discussed in
Chapter 12 Cosmology, 812.B.5.5.

The mono rectangular lattice also may con-
tain a boundary layer if the conditions for a stable
lattice existence are met. The boundary layer of
first order rectangular lattice isshowninFig. 2.8.a.
The left and right handed nodes and prisms are
shown as black and white.

BRI
S e
ook
e

Baundary layer af first arder cubic lattice

Fig. 2.8.a

The nodes of the rectangular lattice contains
6 prisms. Every four nodes of the boundary layer
have one prism deviated by angle. The free ends of
these prisms from four neighbouring nodes form a
connection node. Two rectangular layers with dif-
ferent node distances could be interfaced by their
connection nodes.

2.6.4.2 Interfacing layers

Theinterfacing layers connect two lattice do-
mains with different parameters: We may distin-
guish four types of interfacing conditions:

(1) between mono rectangular lattices in a
cylindrical space

(2) between mixed lattices in a spherical
Space

(3) between CL and rectangular latices

(4) between two CL spaces made of prisms
with dlightly different dimensions

Thefirst typeof interfacing appearsinthein-
ternal lattices of first order helical structures
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The second type of interactions appears in
hypothetical conditions of particle crystallization
discussed in chapter 12.

The third type of interfacing is very week,
due to the lattice mismatch.

Theforth type of interfacing appears between
the CL spaces of the neighbouring galaxies (Chap-
ter 12).

The configuration of the rectangular interface
layer is similar as the boundary layer but with the
difference that the deviated prisms become points
of connections between the two RL structures.

2.7. Helical structuresand ordered systems.

The atoms are composed of protons, neu-
trons and electrons. These are the basic stable
atomic particles. All the atomic and subatomic
particlesarecomposed of helical structures. The
helical structuresitself arebuilt by theboth type
of prisms. Their configuration, however is not
simple. They are distinguished by a helical or-
der, by the type of internal rectangular lattices
they posses and their common spatial arrange-
ment.

The helical structures and ordered structures
are built in a process similar to a crystallization.
Such conditions exist only during the incubation
process of the protogalaxy. Two basic physical
laws are essentially important during this process:
the low of intrinsic gravitation and the energy -
matter balance. The process is not ssimple, but in-
volves a number of phases and mechanisms, the
natural conditions for which exist only during a
particular phase of the matter evolution. The proc-
ess of particle crystalization is self regulated and
leadsto thefinal result with avery high probability.
A possible scenario of this process is described in
chapter 12 of BSM. The crystallization process and
the phases of matter evolution take place in aspace
of Universethat isinvisible during this phase. Uni-
verse. They could be inferred only if the form of
matter organization in thevisible Universe are well
understood. For this reason the analysis of the hid-
den evolutional processes of the matter is left for
the last chapter 12. In such aspect, the configura-
tion of the helical structures, without discussion
of the process of their crystallization, is presented
in the next paragraph.
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The term “ordered system” is used for a
more general category the helical structures that
appear as building blocks of the elementary parti-
cles. The ordered system may include stable and
not stable particlesbuilt of helical structures. While
any static configuration of helical structures posses
a charge, the charge of composite ordered system
could be dynamically compensated in order to
apear as neutral in afar field. In such aspect any
single atom or molecule could be considered as an
ordered system.

2.7.1. Elementary helical structure

The elementary helical structure is a helix
built of prism of same type (substance and handed-
ness). The radia section of the wire of such helix
contains 7 axial sections of prisms of sametype. In
any helical structurewe may identify ahelical core
element (or core node element) comprised of seven
prisms as illustrated in Fig. 2.8. The thickness of
the helical coreisequal to three prism’s diameters.
Any one of the prisms in the helical core element
has an equivalent spatial position in respect to its
neighbouring prisms. The helical core element
shown in Fig. 2.8 is comprised of right handed
prisms.

Core node from prisms of same type
(building element of the helical structure)
Note: The twisted prisms model is used

Fig. 2.8.B

The basic geometrical features of the core
node element and the assembly of such nodes
arethefollowing:

a. The prisms of the node are stacked to-
gether along their length and touch themselves
by the hexagonal corner edges.

b. Any prism of the node has longitudinal
displacement to its neighbours at 1/3 and 2/3 of
the prism’slength.

c. Thelittle bumps in the peripheral part
of the prism shown in Fig. 2.1 facilitate the cor -
rect attachment of theprismsduringthe process
of crystalization.
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d. In order to form a stable node, the fol-
lowing condition has to be met: The common
length between two attached prisms (2/3 of the
prism length) should be larger than the prism
diameter.

e. The neighbouring nodes are stacked to-
gether along their axisforming a node assembly
without axial gaps between their prismsends.

f. A stable node assembly can be formed
only by prisms of same handedness (substance)

g. A long node assembly can be twisted in
a clockwise or counter clockwise direction and
kept stablein such arrangement by thel G forc-
es. Thetwisting of such long assembly ispossible
dueto thedlight axial disalignment between the
prisms. In such way a helical structure is
formed.

The above mentioned features are obvious
from a geometrical point of view.

2.7.2 Typeof helical structures

We can distinguish few types of
structures by the following attributes:

- by the type of prisms, they are made of: left
and right handed

- by their common position: internal and ex-
ternal

- by the helical order: first; second; third

- by the overall shape: straight, twisted, toroi-
dal

- by the number of repeatable turns. single
turn (or coil), multiturn

The combination of the above mentioned
structures, are included in the atomic particles: pro-
ton, neutron, electron. (positron). All they are built
during an unique crystallisation process.

Figure 2.9 shows first order straight helical
structures. The radius of right and left handed first
order structures is determined by the size of the
prisms and the condition expressed by Eq. (2.8),
discussed later in §2.8.1. The ratio between prisms
lengths is equal to the ratio of the structure radii.
The first order left handed structure can be freely
inserted inside the first order right handed structure
asshowninFig. 2.9.c. Thehelical cores of the both
structures, however, do not touch, because every
first order structure has its internal rectangular lat-
tice. Inside of the left handed (smaller envelope di-
ameter) structure only a straight core of right

helical
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handed prisms could be inserted. According to the
core node formation, the core diameter of the struc-
turesis equal to three prisms diameters.

If the structures shown in Fig. 2.9 are long
enough, they will be bent by the intrinsic gravita-
tional forces. The bending of the structure core is
possible, because the prisms are held only by IG
forces. If bending of enough long first order struc-
ture occurs, a second order helical structure is
formed. The radius and the step of the second order
structure is more dependent on the external lattice
parametersthan thefirst order structure. It isequiv-
alent to say that the stiffness of the higher order hel-
ical structure is lower. The stiffness, however, is
not defined by the helical core stiffness, but by the
internal modified rectangular lattice. The structure
core provides also aboundary conditionsfor thein-
ternal rectangular lattice.

Figure 2.10.a shows a second order helical
structure of left handed prisms, inside of whichisa
core of a first order structure from right handed
prisms. The stiffness of this structure is defined by
the stiffness of itsinternal rectangular lattice.

Figure 2.10.b shows a compound structure
formed by two second order structures, one inside
the other. In this case, the second order handedness
may be dominated by the external right handed
structure if the stiffens of its internal rectangular
lattice is stronger.

|I‘1{§| |’;|0|}|'J|EI:‘|'I.’:|:: rlght handed a

(D left handed b.

.....................

left-handed with a
central coreinside c.
of right-handed

Fig. 2.9 First order helical structures

Fig. 2.10
Second order helical structures a. - single with
a central core, b. - combined

Fig. 2.12
Second order helical structure with a
central core and smaller second
order helical step
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Fig. 2.13
Single turns of second order helical structure

This structure could be obtained from multiturn
second order structure in a “burning process’ in-
volving continuous destruction of the internal RL
structure. It might be obtained also by increased vi-
bration of the second order structure when passing
through CL environment with different parameters
(change of node distance). In number of experi-
ments a “burning” process takes place, according
to BSM, and the obtained single turn structure is
trimmed to exact length and radius. The radius is
defined by the structure interaction with the CL
Space.

Fig. 2.14

Higher order helical structure in three different
overall shapes
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Figure 2.13.a shows a compound single coil
structure made of one turn of right-handed second
order helical structuresin which one turn of second
order lefthanded helical structure is inserted in
which one single turn of right-handed structure is
inserted. In some conditions the single turn struc-
ture may loose itsinternal structure asin the cases
b. and c. The core stiffness of asingleturn structure
becomes a dominant factor, and the handedness of
the structure, shown in Fig. 2.13.c isdefined by the
core handedness. The handedness of the single
turn structuresin case b. is defined by the internal
rectangular lattice that has amemory from the case
a. Consequently, the structures, shownin casea, b,
¢ have one and a same second order handedness.
This means, that the structures b. and c. are able to
recombine again into a structure a.

A second order structure with alarge number
of turns will bend and may form athird order heli-
cal structure. One turn of the third order helical
structure with connected ends may form a toroidal
structure.

In Fig. 2.14 a possible overall shape of high
order toroidal structureis shown.

Based on simple mechanical properties we
can formulate the following static features of the
helical structures.

» Heélical structuresof first order without
internal core posses the handedness of the
prismsthey are built of.

» Thestiffnessof the helical structureis
defined by the stiffness of itsinternal rectan-
gular lattice.

e Thelower order helical structures have
larger helical stiffnessthan the higher order
structures.

» Thehandedness of a compound higher order
helical structure containing structures of
both type prismsis determined by the hand-
edness of the lowest order structure (because
it possesses a higher helical stiffness).

e Structures composed of a few helical sub-
structuresoneinsideanother arebuilt by the
prisms whose handedness follows therule:
right, left, right (in direction from insideto
outside). The central coreif existingis
always from right handed prisms (if the
right hand prism isthelarger one).
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* Thesmaller radiusand step of structures of
different prisms have different dependence
on thelattice parameters.

» Different types of external lattices should
influence the helical step and radius of the
helical structureto adifferent degree, dueto
the different coupling between the external
and internal lattice parameters. For thisrea-
son, along second order helical structures
may have different step and radiusin RL
and CL type of lattice space.

2.7.3.2 Symbolic notation of the helical struc-
tures.

Simple symbolic notation are introduces for
notation of the different types of structures (or
shells of acomposite structure). L ater we will see,
that the prism handedness is related to the
charge polarity. This does not mean, however,
that the handedness and the charge is one and a
same thing. The charge is a kind of modulation of
the CL space parameters from the helical structure.
It is discussed later in this chapter. In order to an-
notate the handedness, however, we need to associ-
ate onetype of prism with the positive and the other
with the negative charge. I n this approach the prob-
ability of correct assignment is 50% (if additional
considerations are not a priory present). Therefore,
we may provide two systems of symbolic notation
for formations of helical structures: by handed-
ness or by charge. The first one is more descrip-
tive, but the second one is more convenient if the
assignment of the handednessis not correct (in fact
some considerations about the assignment exists,
but they are discussed later).

Let to select:
right handed prisms- related to the negative
charge
left handed prism - related to the positive
charge

Note: The selected notations by charge do
not mean that the prisms itself posses a charge.
However they become associated to the selected
charge when the helical structureisput in aCL
space environment.

In Fig. 2.15 the both systems of notation are
shown (by handedness, and by charge notation).
For ahandedness notation, if the handedness deter-
mination later appears wrong, al the symbols for
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handedness hasto bereverted. The charge notation,
however, will be not affected from a possible
wrong assignment of the handedness.

ext. sub

hell hell
order e S

X, Notation by
Y.;I;IZ' R(L(]-:i) prism type
structure burn core
type patatn eter
ext. sub
ghell shell
order\ \
X, Notation hy
Y_I,__IZ - T (+ (_ charge
structure hin Core
trpe param eter

Fig. 2.15
Notation systems of complex formations of helical
structures

Notation parameters:
H - ahelical structure of twisted prisms
X - order of the structure (0 to 3):
Y -typeof the structure:
S- straight type
T - torustype (Fig. 2.11)
FT - folded torus (Fig. 2.14.a)
TT - twisted torus Fig. 2.14.b)
CT - curled torus
Z - turn parameter: S- single cail
m - multiturn
# - number of turns
R - right handed prisms
L - left handed prisms

Table 2.1 provides examples of complex for-

mations of helical structures by using the two types
of notations.
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Notations of formations of helical structures  Table2.1

Notation Notation Description

by prism by charge

type

H R Hppli- Zero order structure of right prisms
(straight core)

SHLR() HpL-() First order structure without core

(Fig. 2.13.9)
SHLR(L(R) Hpb-(+(-)  First order structure with core
(Fig. 2.9.0)

Second order structure with ext.
shell of L prisms (positive charge)
with core of R prisms (Fig. 2.10.a)

SHWZL(R)  HpZ ()

SHZR(L(R) Hp2:-(+(-) Second order structure with ext.
shell of R prisms (negative charge)
with core of R prisms (Fig. 2.10.b)
SH,%R(L(R) SH;%-(+(-) Oneturn of second order
structure (Fig. 2.13.8)

SH,2L(R) Hpy:+(-) Thirdorder structurewith positive
external shell and negative core
THELR)  TH3H+() Torus structure made of one

turn of third order helix with core
TTH.3L(R) TTH,3+(-)  Twisted torusfrom third order
structure (shape as Fig. 2.14.b)
FTH3L(R) FTH 3:+() Folded torus from third order
structure (shape asFig. 2.14.a)

2.7.A ldentification of the atomic and suba-
tomic particles

2.7.A.2 Primary particles. Identification of
atomic and subatomic particles.

Ones the galaxy is born, the crystallisation
process of the atomic particlesisover. Consequent-
ly, two major particles are product of the crystali-
zation: a torus shaped particle with a positive
external shell: TH;3:+(-), named by BSM as a pro-
toneutron and a negative particle Hll:-(+(-) that is
the electron system (known as electron).

The primary atomic and subatomic particles
in the end of crystallization process with their
structuresare givenin Table 2.1.A
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2.7.A.2.1 Electron system

The electron system H,:-(+(-) is composed
of external shell, made of negative prisms and con-
taining inside internal shell of positive prisms. The
latter oneisthe external shell of the positron. So the
positron structure is H 11:+(-). Both, the electron
and positron shells have internal rectangular lattic-
es(RL). Any one of thislattice contains much larg-
e number of prisms than the helical shell.
Therefore, the structure of internal lattice keepsthe
stiffness of the structure, while the external helical
core provides the boundary conditions that is nec-
essary for the existence of theinternal lattice. Inthe
same time, the internal lattice is able to modulate
the external CL space dueto the highly ordered ra-
dial aligned prisms, possessing anisotropic axial |G
field with aleft or right handed twisting.

Table2.1.A

Name Notation External shell Internal structures

electronsystem e Hyt-(+() e

positron e’ Hyb+() H1%()
degenerated electron Hib-() missing

pion (+) o CHm2:+(-)

pion(-) - CHm2:-(+(-)

Kaon K. SHmL-(+(-)

protoneutron TH,3+(-)  #pair pions, kaon
proton p TTH3+(-) #pair pions, kaon
neutron n FTH13:+(—) # pair pions, kaon

The both types of internal RL structures of
the electron aso allow the positron to vibrate. In
some extreme conditions the positron may even
come out as a free positron. In such case, the elec-
tron system converts to a degenerated electron. It
still posses anegative charge, but does not have the
oscillations properties of the normal electron. The
positron ismore difficult to loseits core, but if itis
lost, it could be regenerated by the trapping hole ef-
fect if suitable external conditions exist.
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When the composition of the helical structure
is not needed to be mentioned, we may use the fol-
lowing simple notations:

FOHS - standsfor: First Order helical Struc-
ture

SOHS - stands for:
Structure

Second Order Helical

2.7.A2.2 Protoneutron and itsinternal struc-
ture. Conversion to proton or neutron.

The protoneutron has a shape of torus. It's
external shell is a TH,3:+(-) type structure. The
overall shape of the protoneutron was shown in
Fig. 2.14 c. The third order torus structure is
formed of second order structure (shown intheFig.
2.12) containing alot of number of turns, while the
latter is formed of curled FOHS of positive prisms
with a central core of negative prisms. In such as-
pect the external shell of the protoneutron contains
a positive FOHS with internal mono rectangular
lattice and one central core of negative prisms. The
external shell forms the envelop of protoneutron
core. Inside of this envelope, there are pions and
one central kaon. The analysis, provided by BSM
and the calculations in Chapter 6 show that the
most probable number of pions are two: one nega-
tive and one positive. The pions are curled FOHSs.
The negative pion, however, contains inside a pos-
itive FOHS. The central kaon is a negative FOHS,
but contains inside a positive FOHS. Every FOHS
contains own mono rectangular lattice. The radial
section of the protoneutron core with two pions and
one central kaonisshowninFig. 2.15.A., whilethe
axial core section isshown in Fig. 2.15.B.
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B RLF RL™
Fig. 2.15.A
Radial section of a protoneutron core

The internal pions, having second order heli-
city, are centred around the central kaon. The core
section of the protoneutron in Fig. 2.15.A is ap-
proximately in scale. The proton and neutron, both
have one and a same internal structures and conse-
quently the same core section. Two question may
arise from afirst gland:

- how the internal pions and kaon are kept in
their positions?

- why the FOHS diameter is so small in com-
parison to the core envelope?

The replies of these questions are not so sSim-
ple, but the complete understanding of the problem
becomes apparent after the reader is acquainted
with the BSM theory.

The pions and kaon structures are fixed in
their positions by their electrical fields.

The FOHS diameter seams small, but it is
kept by the internal rectangular lattice, that is
much more dense, than the CL structure.
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Fig. 2.15.B.
3D axial sectional view of aprotoneutron structure show-

ing the two internal pions and the central kaon (The proton
and neutron, both have the same interna structure)

The gaps between the FOHS turns of the ex-
ternal positive shell arelarge enough in order to al-
low a free penetration of CL structure inside the
protoneutron (proton, neutron) envelope. So thein-
ternal space between the FOHS s is occupied also
by the CL space.

The protoneutron shape of torus is not stable
in CL space environment. Once the protoneutron is
in such environment, twisting forces appear. They
arise mainly from the internal pions and kaon,
whose mono rectangul ar lattices get ahellical mod-
ification in CL space. The balance of the interac-
tion forces between the FOHS with its rectangular
layer, from one side, and the CL space from the
other (see Eqg. (2.8) from the next paragraph §2.8)
leads to appearance of twisting forces. Then the
whole torus structure get twisting in one preferable
direction, obtaining a shape, shown in Fig. 2.14.b.
This is the proton. The preferable twisting di-
rection defines the proton handedness. The pro-
ton is stable particle in CL space. The process of
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conversion, however, isaccompanied with thefol-
lowing effects:

- asmall volume shrinkage of the FOHS of
the pions and kaon is obtained, dueto the cell mod-
ification of the internal rectangular lattices

- an appearance of afar field electrical charge

In Chapter 3 we will see that the volume of
the FOHS defines the apparent mass of the particle.
So the first effect leads directly to a small mass
change.

The second effect is related to appearance of
a detectable (far field) charge and generation of an
opposite quasiparticle wave - aso called Beta par-
ticle. The Beta particle is a reaction of the CL
spaceto the born positive charge. For such rea-
son the Beta particle possesses opposite handed-
ness of this of the proton.

The proton additionally could fold and get a
shape shown in Fig. 2.14.a. This double folded pr-
otoneutron is a neutron. The neutron alone has a
limited time of stability in CL space, unlessit isnot
combined with a proton. When combined with the
proton, it takes asymmetrical position over the pro-
ton saddle. Thisisthe deuteron. Its shape is shown
inFig. 2.15.C)

¢ neutron
proton

Fig. 2.15.C
Shape of Deuteron

The neutron in the deuteron is stable due to
the interactions between the |G fields of the two
particles. The neutron is kept centred around the
proton due to the interactions between their prox-
imity fields (in CL space environments only),
whose energy is also supplied by the IG energy of
the system.

The conversion of the proton to neutron isac-
companied with similar effects of small mass
change and far field charge disappearance with
generating of Beta particle. The Beta particle ac-
cording BSM s a reaction of the CL space to the
birth or death of the electrical charge and always
have an opposite charge value. It is a quasiparticle
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wave (it will be discussed in details later). The op-
posite handedness of the Beta particle in respect to
the proton twisting is a normal reaction of the CL
space. Thiseffect, known asa parity violation so
far, isa normal physical interaction of the heli-
cal structures of the proton (or neutron) in CL
space environment, according to BSM theory.

2.8 Modified rectangular latticein theinternal
gpace of the hellical structures

A modified version of rectangular lattice is
possiblein acylindrical space if the axial length is
much larger than itsradius. In the real case the cy-
lindrical space is the internal space of a hellica
structure, built of same type of prisms.

2.8.1 General features

The process of internal lattice formation fol-
lows the process of hellical coreformation by crys-
tallization. When the hellical core, becomes quite
long, it start to bend and continues to grow as a he-
lix. After this helix get alength beyond some criti-
cal value, conditions for building of internal mono
rectangular | attice are created. Cubic nodes of same
type of prisms are attracted to the core in the inter-
na side. In the same time, the created internal |at-
tice provides pull-in forces, which tend to shrink
the hellical structure radius. The bending of the hel-
lical core, although, meets the resistance of the IG
forces between the prisms of the hellical core. Itis
evident that the radius of the structure with com-
pleted internal lattice will be determined by the bal-
ance between al forces according to Eq. (2.8):

I:int = I:hst_Fext (28)

where: Fj; is the equivalent internal force,
trying to shrink the hellical structure diameter;

Frs IS the reaction force of the hellical struc-
ture, caused by the bending of the hellical core

Fext - IS the opposing external force from the
|G interaction between internal rectangular lattice
and external |attice space.

The configuration of the internal rectangular
lattice could be inferred by analysis of the possible
axial configuration. For this reason two options for
possible axial configurations are shown respective-
ly inFig. 2.16: a. and b., while c. showsthe radial
configuration.
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In case a. the nodes are aligned only to the
hellical core of the windings, while in case b. the
space between the windings is aso filled with
nodes. It isdifficult to judge which oneisvalid for
the real case, but the mass analysis, done by BSM
shows, that the CL space exercises a pressure on
the volume enclosed by the envelope of the FOHS.
Such result points to accept the case b. as a real
one.

One conclusion isclearly evident: the helica
core provides simultaneously the boundary condi-
tions of internal RL structure and the helicity, as
well. Thislattice is built of same type of prisms as
the hellical core. Thefirst order helical structure of
any type, discussed in the previous paragraph, has
internal rectangular lattice. It is also evident from
the shown configuration, that the unit cell of thein-
ternal RL structure is not exactly rectangular, but
distorted.

We may identify concentric layers. The
number of the radial stripesin any one of the con-
centric layer is a constant but different for the dif-
ferent layers. For the smallest radius of any layer,
the gaps between tangentially aligned prisms ap-
proach zero, while for the max radius they ap-
proach the sum of the two prisms length. The
radial stripes of one layer do not possess gaps. Any
neighbouring layers are connected by a thin inter-
facing layer, discussed in the previous paragraph.
The radial thickness of any internal layer is half of
the thickness of the surrounding external layer. If
scanning from the boundary radius to the center,
this condition is valid for al layers, until reaching
another boundary condition of the cylindrical
gpace. If afirst order structure with smaller radius
isinserted, the boundary condition is defined by its
external radius. In the region closer to the centre
there are not conditions for layer because of the fi-
nite size of the prism. Therefore, the RL configura-
tion will be terminated with a central hole, as
shown in Fig. 2.16. The size of the hole can not be
smaller than six axial prisms.
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Fig. 2.16
Axial and radial section of internal rectangular lattice

The rectangular lattice from prisms of same
type posses very unique features.

* ThelG forcesfrom the central part of the
prismsare symmetrical, so their external
influenceis self compensated

* ThelG forcesfrom thetwisted part of the
prismsare highly spatially ordered but their
external influenceis not self compensated.
This provides significant modulation effect
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on thedynamical parameter s of the external
CL space.

Long formation of second order hellical
structures also form a cylindrical space, but the
boundary conditionsin this case are not so uniform.
In result of this a mixed type of rectangular lattice
may be formed. It also can be terminated by a cen-
tral hole.

2.8.2 Trapping hole.

When the rectangular lattice is terminated
with the smallest radius, it forms a trapping hole.
Such formation of RL structure exhibits a trapping
mechanism. Thefurther analysisindicatesthat only
the positive FOHS terminates with asmall trapping
hole, while the negative FOHS terminates with
hole with much larger diameter in which apositive
FOHS isinserted. Thisdifferenceis due perhapsto
the different intrinsic parameters of the both types
of prisms, and the force balance, according to Eq.
2.8 in aphase of crystalization.

The trapping mechanisms in the FOHS with
a same type rectangular lattice is very strong. It
plays essential role in a process of formation of
smaller FOHS inside of larger FOHS or SOHS.
The highly ordered internal lattice of FOHS pro-
vides afocusing of the IG field of the twisted part
of the prisms, onto the hole. In such case the twist-
ed |G field in the hole volume is significantly en-
hanced. Such hole obtains ability to attract
selectively prismsor node of opposite handedness.
In the trapping hole volume the trapped prisms or
nodes are able to stack and form long core inside
the trapping hole. When the formed core becomes
long enough it begins to bent and get helicity. Si-
multaneoudly the internal RL structure gets some
twisting. This feature is propagated to the host
FOHS, so the whole structure start to get helicity.
Then at proper external condition the FOHS creates
a SOHS. If the turns of SOHS are closed enough it
create a new cylindrical space in which new envi-
ronment for RL might be created. We may even ex-
pect that the obtained new cylindrical space may
create conditions for a mixed rectangular lattice of
typeillustrated in Fig. 2.17.
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b.

Trap hole

Fig. 2.17
() RL formation from both type of nodes
and trapping hole.
(b) Magnified section

Such formation also ends with a trapping
hole in the central zone, but its properties are dis-
tinguished from the trapping holes of the sametype
RL formation. However it may play a termination
role in the process of the particle crystalization. In
the analysis provided in Chapter 12 it becomes ev-
ident that mixed lattice may exist only in a phase of
crystalization (but not in a later phase when the
crystalized helical structures are immersed in CL
space

The trapping hole mechanism is further dis-
cussed in this chapter and in Chapter 12.

2.8.2.A. Stiffness of internal RL structure and
itsinfluence on the external structureradius

The radia section of RL structure may con-
tain number of sublayers of same type prisms but
with different thickness. The radial thickness of
any internal sublayer isahalf of the thickness of the
external one. Therefore, the number of sublayers
depends on the ratio between prism length and the
external radius. Smaller ratio meansalarge number
of sublayers. Theratio used for the drawing in Fig.
12.16.c is quite larger than the real one.
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Let analyse the stiffness in the radial section
of RL formed of prisms of same type. In order to
simplify the analysis we may assume that all RL
nodesfrom theradial section liein one plane. Then
for asuch section we may definetwo types of linear
stiffness:

- aradial one

- atangential one

The radial stiffness is defined for any direc-
tion passing through the centre of the section.

Thetangential stiffnessisdefined for any tan-
gent at fixed radius in the radial section.

Any type of stiffness could be expressed by
the node distance along the defined direction.

Assuming that the radial aligned prisms
touches each other theradial stiffness should be not
dependent of theradius. Thetangentia stiffnessfor
every sublayer, however, should vary between min
and max value. It is aso determined by the node
distance in the tangential direction. This depend-
enceisillustrated in Fig. 12.17.A.

|
Elayer (i) E layer (1+1)
i

Trapping hole
radms

Fig. 2.17.A
Tangential node distance in function of normalized radi-
us

Thetangential node distance for any one con-
centric layer varies between its maximal and mini-
mal value, respectively dyoc and dp, The
boundary node distances, expressed by the length
L of thelonger (right handed) prism, are respec-
tively:
=2d =2, d

min 3

d. =

min

wio

Ly d =2, (29)

max av

According to the IG law the tangential stiff-
nessisinverse proportional to the cube of the node
distance, so it has non linear dependence of the ra-
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dius. Consequently, the tangential stiffness of the

most external layer is strongly dependent of the ex-

ternal radius, that is the radius of the hellical struc-

ture. Then the condition (2.8) could become

fulfllled at proper radius of the hellical structure.
The stegper radial dependence of the tangen-
tial stiffnessin the most external layer in
combination with Eq. (2.8) provides bound-
ary value of the external radius of the new
formed hellical structure, grown in condi-
tions of external rectangular lattice.

Let to assume, that a new structure of left
handed prism is formed inside of structure of right
handed prisms. According to above condition, if
theradius of theinternal structure appearsto satisfy
the condition (2.8) intherange of 0.5to 1 of the ex-
ternal structure radius, then it should be between
0.5and 0.75 (see Fig. 2.11). From the BSM analy-
sis, such value for the case of electron positron sys-
tem, isfound to be 2/3.

After the new structure with its internal |at-
tice is completed, the obtained radiusis kept stable
by itsinternal rectangular lattice. Theradia align-
ment of the stripes between different sublayers of
same type of RL is kept due to the interfacing
nodes of the intermediate boundary layers. In such
aspect the interfacing nodes are supporting ele-
ments for keeping the integrity between the sub-
layers with different radii. This kind of support is
possible only between layers of same type (left or
right handed).

2.8.3 Hdllical structuresin different space envi-
ronments

The first order hellical structures (FOHS)
may apear in two forms:

- open structure: the both ends are free

- closed structure: the both ends are connect-
ed

In Chapter 12 it will be shown, that many hel-
lical structuresare built by crystalization processin
environment of external cylindrical space, where
RL space environment initially exists. If an open
structure appears in an externa CL space, its
FOHS, should get modification, according to Eq.
(2.8), because the external force Fgy is changed.
The modification affects not only the hellical struc-
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ture radius, but the internal |attice configuration as
well.

External B L space |

External CL space Iy

Fig. 2.18
Open first order hellical structurein different
external space environment

Fig. 2.18 shows FOHS in two space environ-
ments: a. in RL space and b. in CL space. Two pa-
rameters, relevant to the external shape are
affected: the radius of the helix R and the envelop
radius of theintercoil lattice r. Theradiusr, in case
a. issmaller than theradiusr, in caseb. In case a.,
part of the intercoil nodes are connected to the ex-
ternal RL nodes, while in case b. such connection
is impossible due to a lattice mismatch (between
the internal RL and external CL lattices).

Theinternal lattice of the structureis also af-
fected. It gets additional twisting. In result of that,
the radial stripes, are not any more normal to the
hellical core. Thisisillustrated by Fig. 2.19, where
the radia section of one and a same structure, but
in different external environmentsis shown.
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unit EL{T) cell

L
hellical
structure

Fig. 2.19
Effect of hellical structure radius dependence from
the external lattice environment

Above the structure sections, the shape of the
distorted unit cells are shown. They additionally
departsfrom the rectangul ar shape. We may denote
the modified RL as rectangular lattice - twisted
[RL(T)]. InFig. 2.19.c the IG forcesin a distorted
cell are shown. The difference between F1 and F2
forces is responsible for the additiona twisting.
They are balanced with the core force, opposing the
bending of the helical core beyond some point. In
result of this, some gaps between the nodes may be
created. This gives a freedom of the RL(T) nodes
and their prisms for self adjustment. Then all
prisms of the lattice get proper alignments due to
axial prismsinteraction. Consequently:
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* Thetwisted rectangular lattice [RL(T)] of
FOHSIin CL space, provides enhanced
external 1G field, with a handedness defined
by the type of the prisms, from which the
hellical structureisbuilt.

The process of twisting is characterized by
squeezing of some nodes in the intercoil domains
of the internal rectangular lattice. This means flip-
ping and realignment of the prisms of that nodes.
Consequently once the environment conditions are
changed, the structure obtains anew but stable hel-
ical radius R, as shown in Fig. 2.18. In this modifi-
cation the radia integrity and stability are
preserved.

Let to analyse a FOHS with internal lattice
terminated by atrapping hole. Analysing theradial
dependence of the tangential node displacement in
result of the twisting, we see, that it is much larger
for the external negative layers, than for interna
positive one. For the layer near to the trapping hole,
the tangential change isinsignificant. The unit cell
in this region could be considered not distorted.
Then the axial length is also unchanged. This
means, that the twisting will cause additional
wounding of the FOHS, buit its total length will be
the same. Consequently, we arrive to the following
important conclusion:

The twisting modification of FOHS in ex-
ternal CL space environment causes a radius
and hellical step change of thisFOHS, whilethe
overall length isunchanged. In result of this, the
volume of the open FOHS isdightly reduced.

The volume change is important feature, be-
cause it is directly related with the apparent mass
change (see mass equation derivation in Chapter 3.

The described above effect of radius and vol-
ume change is possible only for open FOHS. If the
structure is closed (both ends connected), the
number of turnsis fixed. Consequently such struc-
ture could not change its hellica parameters and
volume in CL space. It will get only internal ten-
sion. If, however, the structure is cut, it undergoes
this volume change, right away. This is just what
happens, in the pion to muon decay, after braking
the proton (see Chapter 6). A closed loop structure,
however, may also undergo some degree of twist-
ing (or additional twisting) if its overall shape is
folded or twisted.
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Every higher order hellical structure is built
of low order structures. Then, the following impor-
tant conclusion can be made:

» If aclosed hellical structure get broken in
CL space, it undergoes a volume, and conse-
guently a mass change (according to mass
equation derived later in this chapter).

The direction of RL twisting isin agreement
with the handedness of the hellical structure, that is
the same as the handedness of FOHS core.

If one hellical structurewithown RL(T) isin-
side of opposite handedness structure with own
RL(T), every one of both lattices is stronger con-
nected to the hellical structurethat definesits upper
boundary radius. The both lattices, in this case, can
not have interface connection between themselves,
due to their opposite handedness. Then theinternal
structure may oscillate in the lattice hole of the ex-
ternal one. Obviously such system will have ares-
onance frequency. The lattice of the external
structure in this case has the following important
features.

- serves as an ideal not frictional bearing for
the axial motion of the internal structure

- the twisted 1G field of internal structure
RL(T) is not able to propagate through the RL(T)
of external structure due to the different handed-
ness

Consequently:

» A system of two héllical structureswith
internal twisted rectangular lattices, isable
to oscillate with its resonance frequency and
accumulate a kinetic energy

* When one FOHSIisinside another FOHS,
thetwisted |G filed of the internal RL(T)
structureisshielded by the external one, and
could not apear in the external space. Only
thel G field of RL(T) of theexternal FOHSIis
ableto appear in the external space and to
modulate its parameters.

The above made conclusions helpsto explain
the electron, as a system of FOHSs of different
types, and its properties in CL space. Detailed
analysis of electronis provided in Chapter 3.
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2.8.4 Hellical structurewith internal RL in
empty space

Despite the fact that such situation isunusual,
itistemporally possiblein some conditions of tem-
porally lattice destruction. Such temporally condi-
tions, according to BSM, are created during the
nuclear weapon explosion.

In empty space the external force Fg; iSzero.

The closed and open hellical structures will
be affected in adifferent way.

The closed hellical structures (neutron, pro-
ton), have large internal stiffness that is able to
keep them stable. When appearing in empty space
such type of structure could lose the electrical field
only, but could not be destroyed. So the neutron
and proton will be not affected significantly if ap-
pearing temporally in empty space (they are in a
similar conditions in the phase after crystalliza-
tion).

The situation for a open hellical system, as
the electron islittle bit different, when it appearsin
empty space. The electron is a compound single
coil structure shown in Fig. 2.13.a. In empty space
it loses the electrical field due to absence of CL
nodes. So it loses the interaction forces with exter-
nal space. The single coils structures, however,
have larger stiffness than multiturn structures. So
we may expect, that the electron system (el ectron)
may undergo a small modification only of its helli-
cal step. The electron posses significant kinetic en-
ergy as an oscillating system. In alack of external
EM filed we may consider, that this energy will be
preserved. However, during the transition process,
the whole or fraction of its energy might be
dumped. It seams, that all features of the electron
will be restored, when appearing again in CL
space, but it may need some finite adaptation time,
if its kinetic energy is dumped. There is another
possibility also that theinternal positive structureis
biased during the transition time. Then large oscil-
lations could be invoked, leading to CL space
pumping and emission of X-ray (the emission of X-
rays from the electron is discussed in Chapter 3).

2.8.5Intrinsic mass contained in thefirst order
hellical structure (FOHS) with internal lattice

Knowing the node density distribution, and
having the dimensions of the hellical structure, ap-
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proximative calculations for the amount of prisms
can be made. Calculations made for positron show,
that the number of prisms, from which the helical
core of FOHSIsbuilt isinsignificant in comparison
to the total number of prisms contained in itsinter-
nal rectangular lattice. In the sametimewe will see
that the apparent inertial and gravitational mass de-
pends only on the FOHS volume (mass equation).
In this case the intrinsic mass of the internal lattice
appears undetected. Consequently a vast amount
of the intrinsic matter carried by the hellical
structuresin CL space appear s hidden.

The average node density of the internal rec-
tangular latticeislarger than the node density of the
external CL space. This means, that a large energy
should be applied in order to crash such system.
Thisconclusion helpsto explain why so large ener-
gies are necessary in the particle coliders in order
to obtain Rege resonances. (Detailed discussion
about thisissue are presented in Chapter 6).

2.8.6. Mixed rectangular latticein a spherical
space

In the final chapter, we will see, that such
space may exist during the phase of the crystallisa-
tion. More accurately this could be a part of spher-
ical space closed between two concentric shperical
shells.

For a section passing through the geometrical
center the mixed RL will have asimilar layer con-
figuration asthe radial section of amono rectangu-
lar layer in a cylindrical space. The mixed RL,
however, will have one distinguishable feature: If
the radial stripes are without gaps, then the right
handed nodes will be connected (without gaps),
while the lefthanded nodes will be separated by
gaps (due to the shorter lefthanded prisms). Then
only the lefthanded nodes will have freedom to vi-
brate and to posses a kinetic energy. This feature
plays an important rolein the process of the helical
structure crystallization, which is possible and take
placein one of the hidden phases of the galactic ev-
olution. Thisis discussed in Chapter 12.
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