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Note: The numbers of the figures and equations shown in
square brackets match the numbersin BSM thesis.

Short introduction: The known physical laws and
postulates are obtainable if the classical empty
gpaceisfilled by unique material structure. A mod-
el called a Cosmic Lattice (CL) is suggested ac-
cording to which the vacuum possesses an
underlying structure built of two types super dens
sub-elementary particles arranged in nodes. These
particles called twisted prisms are from two differ-
ent intrinsic matter substances. In empty space the
prisms of same type are attracted by forcesinverse
proportional to the cub of the distance. The nodes
are with flexible geometry and possess energy
wells. The CL space exhibits quantum features and
creates conditions for fields: gravitational, electri-
cal and magnetic. It is also responsible for the con-
stant light velocity, the relativistic effects and the
inertia. The elementary particles are complex heli-
cal structures built of twisted prisms in a unigue
process of crystallisation. The protonsand neutrons
in the atomic nuclei follow a strict order. The sug-
gested physical models are successfully applied for
explanation of dozens of physical effects and phe-
nomenain alarge range from micro to macro Cos-
MoS.

The unveiled structure of the electron is
shown in Fig. 1. It isa 3 body oscillation structure
consisting of central core (from aright hind twisted
prisms) internal helical structure (left hand twisted
prisms) and external helical structure (right hand
twisted prisms). The both helical structures pos-
sesses internal lattices from same type of prisms,
that are more dense of the CL space. The lattice of
most external structure modulates the CL nodes
and creates the electrical field of the electron. The
internal helical structure and the central core and
are centred by the |G field and oscillates in condi-
tions of ideal bearing.
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The confined screw like motion of the oscil-
lating electron in Cosmic Lattice (CL) space is
characterized by strong quantum interactions with
the oscillating CL nodes. They are related to the
phase matches between the complex cycle of the
electron and the Compton wavelength, that is one
of the major CL space parameter. As a result, the
electron moves at preferred velocities correspond-
ing to the energy set: 13.6 eV, 3.4 eV, 1.51 eV,
0.85 eV and so on. The quantum effect of motion
for energy above 13.6 eV is much weaker.

The characteristic parameters of dynamical
interactions of oscillating electron areshownin Ta-
ble 1.

Tablel
No E (eV) Vg Vi Mmb_eq g Lg (A
1 136 oc c ~R. 2rna, 1.3626
2 34 ocl2 c/2 2R, 2na /2 0.6813
3 151 oc/3 c/3 3R, 2nay/3  0.4542
4 085 ocl4 cl4 4R, 2rnag/4  0.3406
5 054 oc/5 c/5 5R. 2rnay/s 02725

where: E - is the electron energy, V,y - is the axia
velocity, V; - is the tangential velocity of the rotat-
ing electron structure, Iy, o - istheequivalent val-
ue of the boundary electron magnetic radius in
plane normal to V,, vector, ¢ - isalight velocity, R,
- isthe Compton radius, a, - is the Bohr radius, Iy
- is the trace length of the electron’s motion in a
closed loop (single quantum loop), Ly - is the
length size of the quantum loop as Hippoped curve
with a parameter a = ./3.

Figure 2 shows the spatial geometry of the
Deuteron, where: p - is the proton and n - is the
neutron. The neutron is centred over the proton
saddle and kept by the Intrinsic Gravitation (1G)



field and the proximity electrical fields of the neu-
tron and proton. In such conditions the neutron is
kept stable (it could not be unfolded and converted
to a proton).

p Fig. 2. Deuteron with
=~  €electron in Balmer series
according to BSM physi-
cal model

Fig. 3 illustrates the protons and neutrons
arrangement in the nucleus of He. In such close dis-
tance the internal lattices of the proton’s helical
structures are kept by |G forces that are inverse
proportional to the cube of the distance. The He nu-
cleus is the most compact atomic structure. So its
influence on the CL space parameters is strongest.
Asaresult the helium nucleus possesses the largest
binding energy between the involved protons and

neutrons..

When taking into account the two features of the
proton: afinite geometrical size and the distributed
proximity electrical field it is evident that the Cou-
lomb law is valid down to some limit, defined by
the finite size of the proton structure. Thisis veri-
fied by the model of Bamer series in Hydrogen
presented in Chapter 7. The idealized shape of
Balmer series orbit isshownin Fig. [7.7].
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Fig. 3. Helium nucleus
according to BSM phy-
sical model
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Fig. [7.7]. Idealized shape of Balmer series orbit. R; - is the
Compton radius, rym - isamagnetic radius of electron at sub-

optimal quantum vel ocity. The compton wavelength A, isnot
in scale for drawing clarity.

Fig. 4 showsthe patterns used for the proton,
deuteron, tritii and helium, while the right part
shows the most common shapes of the quantum or-
bits. The dimensions of the quantum orbits and the
proton and neutron are given in one and a same
scale.
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Polar axis can beidentified in any atomic nu-
cleus. It is defined by the long symmetrical axis of
one or more He nuclei in the middle of atomic nu-
cleus. The atomic nuclei posses also twisting fea-
tures due to the proton twisting (not shown in the
drawings). Inthe Atlasof ANSadditiona symbol-
ic notations are used for the unveiled types of pro-
tons bonding and pairing in which 1G (Intrinsic
Gravitation) and EM fields are involved. It is evi-
dent from the nuclear structure that the positions of
the electron orbits are strictly determined by the
protons positions with their proximity electrical
fields and the conditions of quantum orbits provid-
ed by Table 1. So the electron orbits are not
shown in the Atlas of ANS but their positions
areeasily identifiable. Havingin mind theabove
consideration the well defined orbital positions
are characterized by the same first ionization
potential known experimentally and embedded
in the Quantum mechanical models.

3. Electronic bonds between atomsin molecules

It is evident that the BSM model of the atom
allows identification of the orbital planes and
chemical bond orientation of the atoms in the
chemical compounds. Additionally the quantum
mechanical spin of the electron circling in orbit
around the proton is also identifiable. The proton
envelopeistwisted torus, so it possess a hdlicity. If
the electron in the orbit shown in Fig. 2 circling in
two different direction in respect to the proton heli-
city, thetwo type of energy interactions are charac-



terized by dlightly different energies. This
corresponds to line doubling in the atomic spectra.

Theintrinsic conditions of the quantum orbits
defined by the two proper frequencies of the elec-
tron and CL node dynamics are valid aso for the
bonding electrons in molecules. Fig. [(19.2)]
shows the Structure of the most simple H, mole-
culeidentified as ortho-1 state.
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Fig. [9.12] Structure of H, - ortho-I state molecule
L, -isaproton length
L4(2) isalong side of first harmonic quantum orbit
I, - is the distance between the Hydrogen atoms
r - distance between the electron and the proton
coreinthe circular section (most external) of the orbital trace
Note: The quantum orbit quasiplane does not
coincide with the quasiplanes of the protons. It
passes through the locuses of the proton clubs.

Figure[(9.15)] showsthe vibrational diagram
of H, - ortho-I state molecule and the relation be-
tween the optical and photoel ectron spectrum.
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[Fig. 9.15.] Vibrationa levels of H, ortho-I and their

relations to the optical and photoel ectron spectra

Eps - is known as a dissociation energy (al-
though it may not lead to dissociation of transitions
are between the energy levels and the metastable
state see J. H. Black and A. Dalgarno, 1976)

Ea and Eg energies defining the position of
the metastable state).

Ex - is a PE spectrum parameter (“electron
kinetic energy”)

1,2 3 - vibrational bands

Inanalysisthe |G field energy is presented as
integration of 1G forces from some initial value to
infinity. Practically the integration does not go to
infinity because in case of inverse cubic law the
field strength falls vary fast with the distance.

CIG
r (Ly(1) +0.6455L )

where: my,istheIntrinsic mass of the proton,

G, istheintrinsic gravitational constant
Cig = G,my, - |G factor

Note: The factor 2 in front of the integral
comes from the two arm branches (along abcd ax-
es) of the CL space cell unit. They both are includ-
ed in the xyz cell unit to which all the CL space
parameters are referenced. All equationsusing C,g
factor in the following analysis confirms the need
of factor 2.

The vibrational motion of the simple H, mol-
eculeis analysed based on the total energy balance
in which the energy of |G field is a maor compo-
nent. The total momentum energy balance at the
equilibrium point is given by

[(9.13)]

MG m2
E,o(CP) = -2 [ <R = ;
r

Ci - %, ¢ (ev)  [(9.18)]
a(lg(D)+06a55L)° 9 G

where: 2E /q=511Kev - is the energy of the two
electrica charges (for two  protons);
2E/q=2x136 eV - iSthe kinetic energy of the two
electrons.

The analysis unvells the vibrational states
and one metastable state of H, ortho-1 molecule.
The obtained expression for the vibrational levels
of this molecule with good for accuracy for their
identification is:

E =6 25
"V 2 q
qr

2E

g, (9.23)



r = [[LyDIL-no’ (v, -] +06455L, (9.23.9)

The photoelectron and optical spectrum are
analysed and the corresponding transitions and vi-
brational levels are identified. The calculated vi-
brational levels are compared to those identified
from the optical spectrum. The calculated vibra-
tional curve fits quite well to these levels after ad-
justing a small offset level corresponding to Ex,
whose value is 6.26 (eV). It is likely a constant
from the integration in Eq. [(9.13)] that influences
dightly only the vertical position of the vibrational
curve. The influence of this parameter on Cig
however, is intrinsically small (beyond 5 signifi-
cant digit), so for the number of tasks it could be
omitted. Therefore, Eq. [(9.18)] alows determina-
tion one very useful parameter of 1G field - the fac-
tor CIG
Cig = (2hv+hvo®)(Ly(1) +0.6455L ) [(9.17)]
Cic = Gym?, = 5.2651x10 >

Fig. [9.24] shows simultaneoudly the vibra-
tional energy levels E,, calculated by Eq. [(9.23)]
and those estimated from the optical transitions
E(0-v’’) and E(1-v'") in UV spectrum (Lyman sys-
tem) provided by |I. Dabrowsky (1984). More de-
tailsabout identification of thetransitionsare given
in 89.6 in Chapter 9 of BSM. The fractional error
between calculated levels and experimental datais
in a range of +/- 0.035%. While the vibrational
curve is usualy drawn as energy level towards in-
ternuclear distance, the step-like curve isan energy
level towards a vibrational quantum number. The
obtained value of energy difference between the
smallest and largest vibrational number is 4.4834
eV, pretty closeto the experimentally obtained val-
ueof 4478 eV.

The analysis indicates that the total energy
balance according to Eq. [(9.18)] is kept very accu-
rate, despite the large |G energy. Therefore:

The emission or absorption of a photon is
a result of comparatively small disturbance of
thetotal energy balance.
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Fig. [9.24]. Energy levels E,, (eV) calculated by Eq.
(9.23) towards the vibrational levelsfor H2 - ortho. The cal-
culated levels are shown by step line, while the optical transi-
tions corresponding to two different QM spins are shown by
diamonds.

Similar analysisis provided also for D, mol-
ecule sinceit isamore typical building element in
the atomic nucle.

Applying atotal energy balance analysis for
diatomic molecules an approximate expression for
vibrational levels, Ae of homonuclear moleculesis
obtained (BSM, Chapter 9, §89.15.2) It is approxi-
mate because the participated |G mass of the atom-
ic nucleus is considered located in a point. In
number of cases, however, the accuracy is enough
for determination of the possible quantum orbit
from the set of available quantum orbits. For this
purpose adirect expression of internuclear distance
of diatomic homonuclear moleculeis derived from
a conditions of total energy balance.

20C g

nAp) = (A-p) [—=

e (9.56)

CIG
Eg(n) =

[Ly(n) +0.6455L
where: Eg(n) - is a total energy involved in the
bond connection of pair valence protons (deuter-
ons), A - isthe atomic mass for one atom in daltons
(atomic massunits), p - isthe number of protonsin-
volved in the bonding system (also per one atom),
n - is the subharmonic quantum number of the
quantum orbit, ry, - is the internuclear distance at
the equilibrium vibrational point.

]Z—hvc(Z—%z) (9.56.3)



The quantum orbit could contained not only
one but more quantum loops (see §7.4, Chapter 7 of
BSM). In such case Eq. (9.56) and (9.56.a) obtains
modifications, discussed in 89.15.3 of Chapter 9 of
BSM

It is found that the first harmonics quantum
orbit Ly(1) is possible only for Hy and D, mole-
cules. For diatomic molecules from heavier atoms
theintrinsic balance is obtained only for larger sub-
harmonics of the rotating and oscillating electron
(corresponding to lower quantum velocities of the
electron), or L4(2), Ly(3), Ly(4) and so on. Based on
derived EqQ. [9.23] and the data from optical and
photoionization spectrathe possible configurations
of simple diatomic molecules are identified. Fig.
[9.42] shows the photoel ectron spectra of O, mol-
ecule. They corresponds to different internuclear
distances..
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Fig. [9.42]. PE spectrum of oxygen molecule excited by
Hel radiation (Turner et al., courtesy of K. Kimura
eta., (1981))

Table 9.6 shows the calculated antinuclear
distances for different quantum orbits L using Ed.
[9.42] and the estimated distances by the drawing
method, using the known dimensions of the proton
(neutron) and the quantum orbit from the possible
set of quantum orbits. The proton and neutron di-
mensions are estimated by cross-analysis. The pro-
ton envelope volume is involved in the theoretical
estimation of the background temperature of CL
gpace (2.72 K) (Chapter 5) and in the proton mass
balance analysis (Chapter 6). The proton core
length is cross-validated by the Balmer series mod-
el and vibrational models of the molecules (Chap-
ter 9). Table 9.6 shows also the corresponding
possible state denoted by capital letters in bracket
(BSM notation).

Calculated by Eq. (9.55) valuesfor ry, for Table 9.6
O, states. The values are given in Angstroms (A).

n Ly(2) Lq(2) Lg(2%) Lq®3)
(A) (1bond) (2bonds) (2bonds) (2 bonds)
calculated 257A 1.698 A 1.219A
match drawing 2 A 1.7A 174 A 125A
possible state {B}, {C} {D} {E} {A}

The considered electronic type of chemical
bonds allows vibrational type motion of the in-
volved nucleus. The rotational components in the
vibrational rotational spectraareresult of distortion
of the electronic orbits. The possible distortions of
the bonding orbit are two:

- symmetrical distortion

- asymmetrical distortion

The both type of distortion are shown respec-
tively inFig. 9.16, a. and b.
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Fig. 9.16
a. - symmetrical and b. - asymmetrical dis-
tortion of the bonding orbit

The symmetrical distortions contributes to
the rotational components of the optical spectra
with not folded branches. The asymmetrical dis-
tortions contribute to the spectra containing folded
branches. All the atomic nuclear structure possess
polar twisting. In confine motion in CL space they
rotates. This rotation contributes to the pure rota-
tional spectra.

The molecular vibrations are characterized
by additional effect not existing in the atoms. The
|G forces are able to modulate the spatial configu-
ration of the proximity E-field of the protons in-
volved in the chemical bond. As a result the



vibrational quantum conditions occur at intrinsical-
ly small changes of the internuclear distance. For
H2 ortho-1 molecule, for example, the vibrational
range isonly 4E-16 (m) while the internuclear dis-
tance is 2.23E-10 (m). This effects in fact facili-
tates the unvelling of the possible configuration of
any the molecule, because it allows using the esti-
mated dimensions of Lq(n). From the energy point
of view Lq(n) are arevalidfor thelimit orbits. But
the intrinsically small change of the internucle-
ar distance allowsto apply them in the drawing
method for unveiling theinternuclear distances.

4. Examples of some molecular structures

Note: In the following drawings the protons and
neutrons in the central polar section of the atomic
nucleus are only shown.

Fig. [9.45] Possible configuration of O, molecule
in{E} state

OZ{D} state O2{4) state

Fig. 9.53 Two views of the possible configuration of oxy-
gen atom in Airglow state responsible for line emissions
at 5577 A and 6300 A.

Yiew section A

Fig. 9.43 Possible configurationsof Oo(D) and O,(A).
{D} and { A} arestates of O, according BSM model. The or-
bital planes of electrons does not liein the drawing plane, but
are shown in thisway for convenience. The number in brack-
et indicates the subharmonic number of the quantum orbit.

Fig. 9.53.A
Ozone molecule with second subharmonic bonding orbits
Every one of three bonding orbits contains two electrons
with opposite quantum mechanical spin

Fig. 9.44 Possible configuration of O, in{B} state

Fig. 9.54
Possible configuration of (OH)* (the planes of



bonding orbits are shown rotated at 90 deg, but in the
real physical model, they are normal to the drawing plane)

Fig. 9.56
One view of CO, molecule. The oxygen atoms
looks differently in both ends because the right-side
oneisrotated at 90 deg around the xx axisin respect
to the left-side one.

Fig. 9.59

Fig. 9.7 Cl, molecule. The dashed oval is the envelope of Ne
nucleus. The set of possible quantum orbits are shown in the
square box, the number in bracket isthe subharmonic number
of electron quantum velocity. The experimental value of in-
ternuclear distance between Cl atomsis 1.98 A.
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