Graphical 3D Modeling of Molecules and Nanostructures in
Sub-nanometer Scale with the BSM-SG Atomic Models

Stoyan Sarg Sargoytchev,
Toronto, Canada

BASIC STRUCTURES OF MATTER

BEYOND THE VISIBLE UNIVERSE
STRUCTURAL PHYSICS
OF NUCLEAR FUSION

WITH BSM-SG ATOMIC MODELS

SUPERGRAVITATION UNIFIED THEORY

FROM A NEVY SPACE-TIME CONCEPT OF THE PHYSICAL VACUUM

IWE Cog
e
Pl gy o )
< A

.‘/; Vi b A
R gl i
~epace ¥

STOYAN SARG

STOYAN SARG
T —

STOYAN SARG

http://vixra.org/author/stoyan_sarg

www.helical-structures.org

STOYAN SARG m




Scattering experiments: Deviation from Rutherford scattering theory at alpha particles with
energy above 25 MeV

H. Geiger and E. Marsden Elastic scattering model of Rutherford Sharp departure from Rutherford

experiment (1909) for explanation of Geiger&Marsden exp. model for energy > 27.5 MeV
Farwell & Wegner, Phys. Rev, 93,356 (1954)
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The problem was firstly
discovered by E. S. Bieler
(1924), then investigated by
Farwell & Wegner (1954)
and other researchers
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Courtesy of Eisberg, R. M. and Porter, C. E.,
Rev. Mod. Phys. 33, 190 (1961)

Note: Folded torus model is by Sarg
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Fundamental particles at Planck scale and Supergravitational law (SG)
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The fine structure constant - a signature of the number of sub-cycles of the
common mode oscillations in one full cycle (BSM Chapter 12)

o= 2/[(112 +277)* +n]=7.29735194x10"°  — derived Forn =137
o =7.2973525%x10" (CODATA 98)




Hypothetical crystallization at the lowest
level of matter organization

a Planck units:
(TH) L, = /h_(i =1.616x10" (m)
Primary o

| hG "
Tetrahedron Quasi Pentagon (QP) =55 = 539x107™ (s)

The QP angular gaps
combine in one gap of
7.355°. so QB can be left or
right-hand twisted. This 1s a
external view internal view 2-bit memory carrying the

Quasi Ball (QB) chirality at the lowest level
of matter organization.

1QB=12QP =60 TH
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Why the Periodic table of elements has such a shape?

Isn’t define by some structural arrangement of the protons
and neutrons in the atomic nuclei?

H Periodic table of elements

1.0079
lithium beryllium

3 4 5 6 7 8 9
Li | Be B|C|N|O]|F
6.941 9.0122 10.811 12.011 18.998
sodium magnesium aluminium silicon chlorine
1 12 13 14 15 16 17
Na | Mg Al|Si| P | S |CI
22,990 24,305 26.982 28.086 30.974 32.065 35453
potassium calcium scandium titanium vanadium | chromium | manganese cobalt nickel copper zine gallium germanium arsenic selenium bromine

iron
26 27 28 29 30 31

20 3 33 3 35
K | Ca Sc|Ti| V|Cr|Mn|Fe|Co| Ni Zn | Ga|Ge| As | Se | Br

39.008 40.078 3 47.867 50.942 51.996 i 55.845 58,933 58,693 3 65.39 69.723 72,61 74.922 78.96 79.904
rubldium strontium yttrium Zireonium niobium | molybdenum| technetium | ruthenium rhodium palladium cadmium indium tin antimony tellurium lodine

39 49 53

Rb | Sr Y | Zr |Nb|Mo| Tc |Ru|Rh | Pd Cd|{In|Sn|Sb|Te| I

85468 87.62 88.906 91.224 92.906 95.94 [98] 101.07 102.91 106.42 . 112.41 114.82 118.71 121.76 127.60 126.90
caesium barium lutetium hafnium tantalum tungsten rhenium osmium iricdium platinum mercury thallium lead bisrmuth polonium astating

55 56 m 72 73 74 75 76 7 78 80 81 82 83 84 85
Cs | Ba Lu|Hf | Ta| W |Re|Os| Ir | Pt Hg| Tl | Pb | Bi | Po | At
132.91 137.33 174.97 17849 180.95 183.84 186.21 190.23 192.22 196.08 200.59 204.38 207.2 208.98 [209] [210]

francium radium lawrencium [ rutherfordium{  dubnium | seaborgium bohrium hassium meitnerium | ununnilium | unununium | ununbium ununquadium

103 105 106 107 108 110 11 112 114

Fr | Ra Lr | Rf | Db| Sg | Bh | Hs | Mt |Uun{Uuu|Uub

[223 [226] [262] [262] [266] [264) 269) [271] [272) [277]

neodymium [ promethium | samarium | europium | gadolinium | terbium holmiom ylerbium
61 63 66 70

La Pr [Nd ([Pm|Sm| Eu y | Ho

128.91 X 140.91 144.24 [145] 150.36 151.96
actinium i protactinium | uranium neptunium | plutonium | americium

**Actinide series 92 93

U | Np
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BSM-SG models of atomic nuclei as 3D fractal formations of protons and neutrons

proton Hydrogen Deuterium ~ Tritium *He
Proton and neutron posses one and the
same superdens material structure but T
with a different shape

o

I~
(o]

proton a twisted torus with externally <
detectable E-field L

neutron a double folded torus with a ; Balmer series orbitals
. . . . neutron
proximity locked electrical field — Lyﬁan series orbitals

Fig. 1 Simple atomic nuclei

Fsg = Gggmy?/r® - Supergravitation Law (SG forces are detectable as Casimir Forces)

 Protons and neutrons possess one and a same superdens matter having only a different external shape.
* At close distance they interact with Super Gravitational (SG) forces which appear as nuclear forces.
 The analysis of H, and D, spectra using BSM-SG models allows to determine the product

Gggm,2 = 5.2651x10-33 [Nm?3] (§9.7 of BSM-SG).

» The obtained constant was verified by theoretical estimate of the binding energy of deuterium nucleus, using a
simplified method. The obtained value is 2.158 (MeV). (The experimental value is 2.2246 (MeV).

» According to BSM-SG, the superdense nuclear matter makes a space microcurvature. Nuclear reactions causes
a change of this micro-curvature and the energy stored in the lattice structure of physical vacuum is released as
nuclear energy. The stored energy is equal to the mass deficit expressed by the Einstein equation E = mc2.
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Panel 3. Atomic nuclei of second and third rows of the Periodic Table and magnetic field
interactions between the electron orbitals
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Magnetic field interactions between the different orbitals

in atoms and molecules
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View section A

s - e
— magnetic field from quantum orbits

Note: The principal chemical
valence increases with z-number
until the deuterons (protons) from
the two poles are at different
planes passing through the polar
axis. In further z increase the
deuterons (protons) are bound at
equatorial region and excluded
from principal valence. At noble
gases all deuterons are bound at
equatorial region by SG forces
and excluded from any chemical
valence.




Panel 2. Build-up trend of protons and neutrons apparent from Periodic table

neutron e - T Deuteron Classical explanation of

“  equipotential curves ~ . Nuclear Magnetic Resonance
equipotential curves s o:'th}:: close proximity . Cou{l_gmb\barrler neutron E-field  proton E-field
of locked E-field (+)

- - ) neutron rotation
E-field (+) _— ~ N : CcW cow  NMRines
) rd

o)) - SNy

/ e
Types of nuclear bonds

-50 kHz  +50

rotating neutron over proton
(Chapter 8 of BSM-SG) neutron exhibits creates a magnetic field
a magnetic 0 which is referenced to the
!nome_nt when ag =0.529 A - Bohrradius of hydrogen magnetic field of rotating
in motion ~ - | t - structure thickness proton

BSM-SG  Atlas of Atomic Nuclear Structures  Projection views of selected elements
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Atomic nuclei of some selected elements




QM models of atoms

Panel 8. Rydberg state and Rydberg matter in EM activated plasma

|

Bohr model - impossible
to define the boundary of
Rydber atom (size)

proton

no boundary for n - oo

BSM-SG models

|

H and D atoms providing
optical spectra

{ Rydberg atom
(ion-electron pair)

Hydrogen Deuterium

polar axis—"

Balmer series orbits

driving
momentum e~ orbit
beyond
proton Rydherg
e - energy

¢ 7y level
e -7

< ~2a,—
boundary of
non-liner space

no EM radiation from
orbiting electron

Cluster of ion-electron pairs (Rydberg matter)

EM radiation from
orbiting electron

e~ orbit of the
/ ion-electron pair

The anomalous magnetic
momentum of the electron at its
confined motion velocity of 13.6
eV provides a constant driving
momentum. This provides a
significant driving momentum to
the Rydberg atom due to the
helical trace of the electron.
This momentum become much
more stable if an external
magnetic field is applied.

The Rydberg matter from hydrogen or deuterium exhibits a strong EM signature (experimentally observed)
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Panel 5. BSM-SG atomic models and nanotechnology
Example of analysis of Single sheet graphene

TEAM microscope image of a single wall Carbon sheet

Nanotube, Courtesy of A.
Javey et al. Nano Lett., 4,

Processed image showing a signature of 2 parallel planes 1319, (2004

stovan sana| o1

Carbon atom

P, P,
0638 k{ 032A
p3 pﬁl

Note:

The plane of P1 & P2 is perpendicular to the
plane of P3 &P4. This provides a slight
displacement of the locations of the electronic
orbits. This feature is detectable by the TEAM
Microscope.
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Each H-bond is formed by two electrons in a common orbit
If one H bond is broken and connected to another cluster

of H20 molecules and this option continue, then a long
cluster of water molecules could be formed

. Quantum orbits

5
4
%
4

6 quantum orbits (Q0) and 2 neutrons are aligned
This makes the oxygen paramagnetic

Fig. 6. Atomic arrangement in some
simple molecules.

Fig. 7. (Left) A cluster of three water molecules,
as envisioned by BSM-SG theory. The existence
of this cluster is proofed by FIR spectroscopy




Aspirin molecule Aspirin by BSM-SG models

Legend |
chemical

Fig. 8. Aspirin molecule with a ring atomic structure: possesses an
energy storing mechanism as rotating quantum states
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Fig. 9. Magnetic field interactions between different orbitals in the atoms and molecules

Multiple atomic rings in DNA molecule Single atomic ring in DNA

atomic rings

AR
\'1‘; 7
Gy
X

N P

Two types of H-bonds in DNA

Fig. 10. Atomic rings in DNA molecules and the H-bonds. The atomic rings
have energy storage feature as rotating quantum states.




Panel 11. Graphical modeling of some nuclear transmutations and cold fusion reactions
(Experimentaly Verified) Pd+D — Ag (Exp. Verified)

Palladium

polar view

z:{l\mm H; molecule proton neulron deuteron
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Ni+H — Cu (Exp. Verified) Cr+H — Mn (Predicted by Sarg)

Ni 62 Cu63
Polar view Cr54 Mnss
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In the book STRUCTURAL PHYSICS OF NUCLEAR FUSION a method is shown for identification the position of
the fused proton (deuteron) by estimation the change of the center of mass of the recipient nucleus. The
method uses the derived constant Cg; and the dimensions of proton and neutron.
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Panel 12. Colloidal silver nanoprisms: Experimental observations and BSM —SG models

Silver nanoparticles. Courtesy of R. Jin et al.
(6957):487-90.

Flat fractal triangle formed . Internal valence orbitals are co-
by O triangles 27 Ag atoms) /4 @2\ nected and EB bonds are switched.
/S N This feature provides the stability.
4 A % The next fractals are prisms made
* by paralell fractal triangles.

Triangle formed by 3 Ag atoms
held by SG (Wan der Waal forces)

alence electron orbital

The trend continues in the upper level fractal formations in XY plane and in Z axes as stacks. This
leads to formation of triangular prisms or piramids in the nanoscale range.
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POtentlaI appllcatlon Of the D PERIODIC TABLE OF ATOMIC NUCLEAR STRUCTURES WITH BSM-SG MODELS

BSM-SG atomic models. ; S Copyright©2001 by S. Sarg | {
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» BSM-SG theory provides atomic models
with 3D geometry and dimensions.

» BSM-SG models permits classical
explanations of the boundary size of excited
states, nuclear spin, angular restriction of
chemical bonds and mutual magnetic
interactions between orbitals.
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 The Atlas of Atomic Nuclear Structures
(ANS) provides BSM-SG models for the
elements in the range 1<Z<103, using
symbolic shapes for protons and neutrons.
The derived models perfectly match the
shape of the Periodic table.
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* BSM-SG models could be used for 3D
graphical modeling in chemistry,
nanotechnology and LENR with a sub-
angstrom resolution
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