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Atlas of Atomic Nuclear Structures

Introduction

The Atlas of Atomic Nuclear Structures (ANS) is one of the output results of the BSM
theory. It may serve as an independent educational tool if the BSM concept is accepted. In such
case it could be a useful tool for understanding the nuclear structure of the elements and their spa-
tial positions in the chemical compounds. The spatial geometry of the nuclear structures and the
limited angular freedom of the valence protons may provide explanation about the angular posi-
tionsof the chemical bonds. Test examplesfor some simple molecules are in quite good agreement
with the VSEPR model used in the structural chemistry.

The atlas contains two parts. Part | illustratesthe geometry and the internal structure of the
basic atomic particles, built of helical structures. Part 11 illustrates the three dimensional atomic
nuclear structures of the elements in the range 1<z<103. Only the stable isotopes given in the Pe-
riodic table are shown. In order to ssmplify the complex views of the nuclel they are presented by
plane projections of symbols. For this purpose two type of symbols are used: symbolsfor hadron
particles (proton, neutron and He nucleus) and connection symbols. The real spatial structures
could be imaginary restored from the presented drawings.

The rules upon which the protons and neutrons are arranged in the nucleus are discussed in
Chapter 8. Thetrend of consecutive nuclear building by Z-number followsthe row-column pattern
of the Periodic table. The protons (deuterons) shells get stable completion at column 18 (noble gas-
es). Theseparaterowsof the Lantanides and the Actinides are characterised with consecutive grow
and completion of different shells. All atomic nuclel possess clearly identified polar axis of sym-
metry where one or more He nuclei are positioned. The growing limit for stable high Z-number
elementsis also apparent.

The electronic orbits are not shown in the nuclear drawings, but their positions are identi-
fiable from the attached positions of the protons (or deuterons). The Hund’ srules and Pauli exclu-
sion principle are identifiable features influencing respectively the plane orientation and
combinations of the quantum orbits. The possible quantum numbersfor the different orbitalsin any
element are restricted by the spatial configuration of its nucleus.

ISBN 0-9730515-1-5

atomic mass Z - number of protons
\ N - number of neutrons
12
C
element
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Fig. 2.15.B. Axial sectional view of proton (neutron) show- %ﬂ
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with internal RL structures (not shown). . f\{_ 4+ +¢ IR
— rfd—
12
T 1
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Fig. 2.15.A. Radial sectional view of proton (neutron) core Fig. 2.29.E. Radia section of positive FOHS with

with internal subatomic particles and their internal RL struc-  twisted internal RL(T)" structure generating E-field in CL
tures. The RL structures are not twisted for the kaon, partly ~ space. The radial section of the FOHS envelope core and the
twisted for the pions and fully twisted for the external shell.
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central coreisformed of 7 prisms. r, - isaradius of the FOHS
envelope.
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He nucleus

! Lq(m)

Simple quantum orbit (n - is the subharmoni
number)

| dealized shape of stable (quantum) orbit defined by the short
magnetic line conditions. The peripheral and axial magnetic

lines are generated by the electron spin rotation in its
confined motion in CL space (see & 7.7 in Chapter 7)

Othit in Balmer series

The equation of the quantum orbit trace length, L, is
derived in & 3.12.3 (Chapter 3).

A :
- o (3.43.i)

2na, _

Lao(M) =

where: n is the subharmonic number of the quantum
orbit; A, - isthe Compton wavelength; o - isthe fine struc-
ture constant; 2ra, - isthe length of the boundary orbit (a, -
is the Bohr model radius)

The shape of the orbit is defined by the proximity E-
field of the proton. The most abundant quantum orbit has a
shape of Hippoped curve with parameter a = ./3. Orbits of
such shapes are also used as el ectronic bonds connecting at-
oms in molecules (see Chapter 9).

Thetracelength L, and thelong axislength L, of
the possible simple quantum orbits (formed by single
qguantum loops) are given in Table 1.

The estimated distance between the CL nodes in

abed axisis: dgp.4= 0.549x10"%° (m).

Copyright © 2001, by S. Sarg

Table 1:

n Lgo [Al Lq [A] e energy [eV]
1 3.3249 1.3626 13.6
2 1.6625 0.6813 3.4
3 1.1083 0.4542 151
4 0.8312 0.3406 0.85
5 0.665 0.2725 0.544
6 0.5541 0.2271 0.3779

November 12, 2001

The calculated geometrical parameters of the stable
atomic particles: proton, neutron, electron and positron are
given in Table 2. The last reference column points to the
BSM chapters mostly related to the calculations and cross
validations of the parameters.
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Table 2:
Parame- - Calculations and
ter Value Description cross validationsin:
Lpc 1.6277 (A) | proton (neutron) corelength | Chapters5 and 6
Lp 0.667 (A) | proton length Chapters 6, 7, 8,9
Wp 0.19253 (A) | proton (neutron) width Chapters6, 7,8 ,9
Mo 8.8428E-15 (m) | small radius of electron Chapters 3, 4, 6
S 1.7706E-14 (m) | electron( positron) step Chapter 3
o 5.8952E-15 (m) | small radius of positron Chapters 3, 4, 6
2(R.+ 1) 7.8411E-13 (m) | thickness of proton (neutron) | Chapters6, 7, 8, 9
Notes:

(1) R, = 3.86159x10

tron.

(2) 1A = 10x10°°

—13

Copyright © 2001, by S. Sarg

(m) is the Compton radius of elec-

(m) isthe Amstrong unit for length
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Shape symbols of nuclear atomic structures

n p D T He

Sketch symbols of huclear atomic structures
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scale for structures and quantum orbits

Polar section of Ar

Polar section of Ar for
a polar GB in the bottom

—

Polar section of Ar
for two polar GBs

November 25, 2001

Simple quantum orbits (QOs)
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N T T (2) first harmonic QO (13.6 eV)
Yoo (2) second subharmonic QO (3.4 eV)
~ (3) third subharmonic QO (1.51 eV)
P (4) fourth subharmonic QO (0.85 eV)
(5) fifth subharmonic QO (0.544 eV)
(6) sixth subharmonic QO (0.377 eV)

H2 - para state

front
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Example A Example B

Example A: Two pairs of Ds connected by EB bonds
Example B: Two pairs of Ds conncted by GBclp bonds

H2 - ortho state (2 e- with oposite spins in respect to the proton twisting)

|
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|
|
|
|
|
|
|
|
|
|
|

@]
| 1A —=
Notations:
. EB - electronic bond (weak)
B . B?ggﬂn GB - (intrinsic) gravitational bond (strong)
D - deuteron GBclp - (proton) club proximity GB
T - Tritii GBpc - polar clamped GB
He - Helium PC - polar connection or clamp for Ar polar GB
Ar - Argon
Copyright 2001, by S. Sarg
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[Trace from Ealmer]

series orhital

[

Copyright 2001, by S. Sarg Atlas of Atomic Nuclear Structures Part |1 Pagell-1

T_TEEE f"?'"] Lym an and | Note: The higher series orbitals of H atom are
higher series orbitals formed by serial quantum loops




November 25, 2001

BSM

|

|

|

|

|

T O H
1] | |

= +—
. et
Y o s |
N .o i
T Y PO 7 |
I | |

= e |

o —+® |
I - |

I S S i
L e - 4, 7
I ” W

z —— |

e |
m |
N | |

v |
T T T
< ;

1| |

- RN :

1 ;
~ n_<_u ”
N :

L !
A o T 7
1| ;

= W
ey !

s R |
N |
Lo __________________ L;

Page [1-2

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



BSM

November 25, 2001

24 Mg
/=12 N=12

 Z=11 N=12

Pagell-3

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

=22

Z=18 N

Page |1-4

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Pagell-5

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Page11-6

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

S s
/ /,\
@ -H-—x -
\ N
\ s N

X X
N7
“@

\
\
-1
I
/

®

~_k -7

Pagell-7

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



- v
g L
N
Te) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T S T T T e T e e e e e e e e e e e
N !
- I A
| P N PEIaiRIN Lo VP NN
QO | \\\\ / , N , N (e | NN
N \ \ s L N
| / \ O N \ / -+ \
| / \ 1 ,\ \ { | \
> ! / \ = = ! \
| ] ]
m P> O | ! < < ! \ |
| o \ ; \ \ \ | ,
,% I \ / \ S P / . —+- ’
Y \ \ NN 7
| / / / | 7
| Z ////// \\\\ ///\\\ ///\\\ /M///,\\\\\\
” M
S
o
[ o
| Iy =
| ST T~ RN PN /o7 T TSN
| __ \\ / v N 7/ N \\\ AN
| N 4 // / O / / / \\ ///
! / \ ! \ \ ! \
. ! ! N = / |
LN O | \ < < \ !
’ /
' 00 n_<_u \ ) \ N \ \ /
() / \ s\ / 7
J \ \ AR 7
| /// \ O s s N 7,
| Z //1\\\\ ///\\\ ///\\\ ///1\\\\\
I
I
L

Z=36 N=48

BSM

Page11-8

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Z=46 N=60

T
I
I
.
I
I
I
I

NI
L~ _
r——~~>~F~~"~"~"~"~""~>"~>"~>"~>"~>""~"~>"~">"~>""~>"~®>"™*""~"~>>"~""~"~""~""~>""~>"~>"~>"">"~">*"~>~>"~>>®>"~""~"~>">*"~*"">*"~"~"~"*>*"*"*"*">¥"¥” ¥ =¥ =¥” /> /=~ ‘~ “~"“~"“~"=~"“~"“~“—~(«*= -
| |
| @I |
| o0 /- NN |
R SR
| ! \ |
| | ! I I
[ Z r\+\\+\\+\4fv |
- RS
I Lo o ’, |
[ e)) < ~ | e |
,n./m 1 \>Se_L_"7 |
'S N © "
L = _ o —
r——~~>~F~~"~"~"~"~""~>"~>"~>"~>"~>""~"~>"~">"~>""~>"~®>"™*""~"~>>"~""~"~""~""~>""~>"~>"~>"">"~">*"~>~>"~>>®>"~""~"~>">*"~*"">*"~"~"~"*>*"*"*"*">¥"¥” ¥ =¥ =¥” /> /=~ ‘~ “~"“~"“~"=~"“~"“~“—~(«*= -
| |
| @1{ |
” 5 LT
| ! \ |
| I ! I |
I > = Ar\+\\+\\+\4,* I
Lz I | [ I
| |
I <t r+,\ \M I
I NN P A
- -_L -

'S N ® W
L = _ o —
r——~~>~F~~"~"~"~"~""~>"~>"~>"~>"~>""~"~>"~">"~>""~>"~®>"™*""~"~>>"~""~"~""~""~>""~>"~>"~>"">"~">*"~>~>"~>>®>"~""~"~>">*"~*"">*"~"~"~"*>*"*"*"*">¥"¥” ¥ =¥ =¥” /> /=~ ‘~ “~"“~"“~"=~"“~"“~“—~(«*= -
| A |
| Ko} /o7 TITEON |
R N
I ! A I
| / | |
e = e
| |
, T ” \\ !
[B'e)) (9p] JE ’, |
I : < N I . I
,% N NNl I
|

, N v ”
L o o _
r——~~>~F~~"~"~"~"~""~>"~>"~>"~>"~>""~"~>"~">"~>""~>"~®>"™*""~"~>>"~""~"~""~""~>""~>"~>"~>"">"~">*"~>~>"~>>®>"~""~"~>">*"~*"">*"~"~"~"*>*"*"*"*">¥"¥” ¥ =¥ =¥” /> /=~ ‘~ “~"“~"“~"=~"“~"“~“—~(«*= -

ZS

Pagell-9

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

I
| _A_
| © R @ @
| N~ / ’ !
| 1] / O / / / 7N \HMH/X\ N
| ‘ ‘ soox
\ \ NN
| @ = [ =~ [ = \ j\ ,\,//W\\: Vvl
o =0 920 | ey e
[ \ A \ VN IR
X
| 6 2 // ) // ; o, TN/
5 D 20 &
I N I S S S~
RS 2
| N
L
o
I
| _A_
| — e & @
| N~ v / !
| 1] / O / / / TN TN T
| / V! \ oo T XN
| o] = o L= \ NN A NI
! < < @ ===
| ~— ~— / \ / N
2 / Y JE (RNt
X x
! —/- 1 // / // / \ /7 /HHH\ N 7/
EE- SN &
N 1 T . .
o Te-
| N
R
e
|
| _A_
| o e oA
| O ) S AN o1
| 11 / N \ 7 /X\!F\/x\ \
I ( ( / |
\ \ \
| — =2 I~ [ = \ N I N
, < < i LStk 4
D / R TR AN
%
[ o // O , // ; NN T N
8 B NP - S
” i __ N - ~ - - L~
A N v

|

| _

, AHU i N - N s | /M/

| 4 / s

! 1 SO N N N

| ’ ! / |

| g N = :) / / [ | [ /

= I

| 4 4 i S

! A ~ r i ' | /

' o N~ \ A / ' , /

\ \ \

2 I O SN N
N~ ~ _ ~ P NN | s

| o __ N - N - NT—_ L -7/

I

| N ©

Page [1-10

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

r——~>~FF~F~~—~~"~>"~>"~>~>"~>"~>"~""~""~>"~>"""~>"~>"~>"~>""~>"~>"">"~>~>"™*~*>"™*""~>*"~*""~>"~"~>"~>"~"~""~"~"~>"~"">">~"~>">~">"®*>®>"~*""~"~"~"&~""~"~">~">~"~"@~">@"@>”"/”"¥@¥" ¥V " 9" ¥ " 7" 97" 9" =" 7 = — = = -
I I
, © ,
I N~ ST T [N [N RN ST T T |
| s N s > 7 > e h g N !
__ N \ \ \ N

| 7/ \ / \ / \ 1 \ / \ |
| / / / / / |
0w £ | - N = ! Voo
| / ! |
| o | @ / @ < m\w < < | | P
I Lo " ; N A N , Y / |
| / / |
e Lo . p N AN JARN J = . !
) |
| 1 |
L& —
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T S S ST S TS S S S s m s -
I |
- -
| |
| |
" I N~ ,"
o N~ -7 BN N N AN -7 RN I
| 7z N / N / N / N 7 N |
” | 11 J \ ’ N \ \ 7 \ ,”
i = / \ / \ N \ / \ |
P [¢D) / \ / = 4 = o 1 / \ ,”
! ! | ! < < < i ! [
" I < N / \ 7\ i / \ / ,”
| \ \ \

| [4?) Lo N L N AN RARN K N 7 ",
I H 1 AN - N - N - N - AN - I
] - - NI NI NI -~ |
W | (4p) Z ,"
| |
R o= P L
| |
| |
I |
I |
I I
e T
I @ I
i Sl 1
S & @ |
I 11 ZANPER SR NPAN I
I A I
o 2 NN I
L @,\\I\\‘,zwwr,\@ 0
I 2N I
i N \ CX\ " /y,\, / [
Il N TN I

N 1z
e Lo @N 1 \@ I
on 11 Sl I
[ I
[ N r@ I
LT )
L i
T T T T T T T T T T T T T T T T T T T T T T T T T - -
| |
| < -@ |
| T |
I N~ 7] |
| 11 TN AT TN |
| / o ! |
7N 7N \

[ P N !
I @T\I\\%\\I\J@ I
! NI N A !
o o™ N T I
| 6. S NI N |
| Lo < | By |
I O\ 11 So Lo~ |
| el |
I N M I
S 1

Page |1-11

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

I I
I I
| |
I |
I I
| |
| I
| B . < I
I . N . . I
| ’ Y / N |
| m { / ! / !
- O L@
| ) \ ) |
| \ 7 \ / |
| \ / \ / |
] \ J \ s |
< S - ~ . !
[ T ) > S>> |
I P_n_v |
I I
I N |
| I
I I
| I
L ___ _
T T T T T T T T T T T T T T T T S S oSS s s bl
| |
I |
| I
| |
| |
| <t |
| [ee) |
| >~ ~ES <
| 11 e AN e AN |
i =2 / N / AN I
| ¢ \ / \ |
2 e SO
v i !
| o ! ! | foo
N \ ’ \ ’ |
i o N , N \ I
LS 1 N - AN _ |
po N - <~ 1
I I
| |
I I
I I
I I
I I
L o 4
r--- T TS TS T TS TS TS TS TS TS TS TSI T T T TTT T il
I I
| |
I I
I I
| |
I N |
I 8 I
! [N FEN !
| 11 e N L N |
| = . AN / AN |
I ‘ \ / \ I
o a SO SO
| 7 i !
W \ ] | | !
() [*2] \ / \ / !
) Lo N J N S !
S l S s S e |
;o N > - I
I I
| I
| |
I I
I I
| |
L __ _
o T T T T T T T T T - bl
I I
| I
I I
I |
| I
! N |
I 8 I
| 1] RN N NN SEERRN |
N N \ N\ N A
| / Y / AV v N / N |
\ \ \ \ \
I [«B] [ \ ( = 4 = = ! \ I
O ORI s A A A A B O
I K r !
[ (o] \ ’ ' [ N i \ 1 !
=) Lo N L N AN AN J N % !
< l N - \ - N - N . S .
[ S N, N~ - N~ - S~ I
I N % I
I I
I I
| % |
I I
I I
| |
L ___ _
r--- T TS TS T TS TS TS TS TS TS TS TSI T T T TTT T il
I I
| |
| I
I I
| I
| N |
I 8 I
l PN Lo LT P PN |
| 11 e N , N N S L ~ I
I = ’ \ / NI \ \ / \ I
| 13 \ 1 \/ \/ \ / \ |
I (4] ! \ ( = { = = ! \ I
- \ ! < < < \ oo
/ ¥ =~ 7 ’
[Ne) N~ \ / N [N o\ J \ / I
WOO Lo N\ J N S SN /! N / W
9 Il o e AN N L N AN P i
a e - - - -
I N NN |
I I
I I
| |
I I
I I
I I
L o 4

Page 11-12

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Page [1-13

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

IS PN

— \§ h \\ ﬂ/

A SHON. ¢ © 9

N~ \ / \ S

Q © //@\\Q 0/0\\
©

Page1-14

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e 1
| |
| I
| W %N Mw |
|
| |
| |
I i
! e e — LN PN !
/ / N7 N \ e
i i N / V2 N N / \ i
[ \ / \ \ \ / \ !
o eftd ® ¢He | otepro ¢ ! o= © o
! \ y L \ A ’ N ) !
| \ / \ A PN / v / |
| _ S N s / N _ |
W — —Q/u ~p-7 Szl oingeyel D N - !
i |
g |
= N |
| |
Lo a
T T T T T T T T T T T T oo hl
I |
| I
I % |
| |
| I
! W %N !
| I
| PRt BT A e ~ PrEREN |
| - . N N - !
| , N / N / N / N |
! y \ / \/ \/ \ / \ !
= @ ¢+ 9 9 = A= ©
|
I A \
i \ / €700 A A / \ / |
| \ / \ a JAN / \ / |
| A .7 S N N 4 AN - 1
NN - S it - ”
I I
o !
I
g N !
| |
Lo a
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e 1

Q\ N - -
N N \
J J /
\ \ \ \
/ \/ / \
€700 @, \
\ 4 AN /

~ - o i ~ ~ ~
~ © e A NP o
~

S 4

—
o a
r-———~"""™"""""~"~"~" "~~~ TS, T, TT T TS T TS TT T T T TTT T TTTTTT T T
I I
I I
I I
I I
I I
| I
! % N !
| o~ s T e T T oA ~ PN
! - N - N N \ . !
| / \ J \/ v,/ \ 7 \ |
! [¢b] / \ : \ \ \ / \ !

' |
i @ e Ao v 4 e A ©
i \ / (O N N ] \ / |
| \ / \ \ \ \ / |
| 7/ N / \ / A 7/ i
N e N eme” S ~ ~ - |
! [Te) ~ga— ENN NP S N ~—p- !
8w W
I
= N |
I I
I I
o a
R 1
I I
I I
| W |
| |
I |
I I
I I
| \%/ S e mm— ol \@// |
! . \ ST ST TN ™ e |
i / N J NS N/ N / \ !
i / \ ; / / / \ |
) \ \

i J \ ( / \ I
, L@ SEOIR
I \ i ¢ \ ) I
i \ \ \ i
| R / Y AN N /! N / I
| _ o \ AN /! N _ |
| ~ - ~ —~ ~. ~ - S

[Te) M S itk |
I I
I I
a9 N I
I I
I I
S o)
e T
I I
I I
I W % I
, W ,
I I
I I
I I
| PrecE N AT e T T T oA ~ P |

. - ~

| /- ™ / N NS N s AN i
I / I I 4’ /

. @© / | } v \ \ / \ !
[ s P A|I|@ i i
! v @ ! @ Q . @ ! !
I \ \ \ \ \ I
I \ / \ /) \ / \ / \ / i
2 - e N N - W
o ~—- [T A RS S ~— !
s ﬂ |
I — I
I I
| N i
I I
I I
Lo a

Page |1-15

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

7 ~ e RN
. N/ NS
/ N A}
/ J
i q
i
\ \ i’
\ \
\ \\ \ \\
AN 4 A i S
(2] -
~
h_

Page |1-16

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Page 11-17

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Page11-18

©®

o4

®

Atlas of Atomic Nuclear Structures Part 11

O

2001, by S. Sarg

©®

Copyright



November 25, 2001

BSM

O]

&3

?

Page [1-19

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright



November 25, 2001

BSM

Page [1-20

Atlas of Atomic Nuclear Structures Part 11

2001, by S. Sarg

Copyright





