
Tetryonics 41.00  - Tetryonic C
hem

istry

C
opyright A

B
R

A
H

A
M

 [2008] - A
ll rights reserved

2



Tetryonics 41.01 - Strong Nuclear Force - Residual EM
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Prorons + Neurrons 

u+d+ d+ +d 
A'! elecrrons. quarks aud BaryoJJS are 1m1de 

rlp of 4u+ (Ten)'o~ajc' smJ-1di~1g-wave EM jierds. 

As well Cls hm.rirr~~ neu fetryom'c dr£1rged 
wpofo~it.s nwgin~ bt"• ween { + :!·11 - [- u] 
rl1e)1 oU posses •1rsrincc f;P ECTRIC FIELDS 

thar arc cm1ce"lrated rH 3 apex t)()ints 
us indrmred itJ rlre ilrusumrorrs 

Th~e poim re ulr from eh,: orremarioil of 
Electric apexes mil~ orrlwgoHall\1(Pgrrelic dipole 

jit'td ed~.s llwr rrwke up t·adl p(mide 's 

ex r emali~ed EM jierds. 

n.e Posidve mul Negari~·e eleccrrc apex fJDjms. 
obey lire Law of Iruen~cciou furcirrg sep,lnlred 

uucdi ro c.ombirre due ro 1l1eir itrdivirlrwt 
neH Tc[ryo.trk charges aPJd provide a meaus of 
orrt:'mj11g ru4dei w eoch orlu:-r w creme IMger 

prlrride~ felemems. (llrorropes aud compmrml~l 

Exterrrnl \fagHeric (H) fields can ituemcr ~dtlr rl1e 

inregml magrrelrc (B) cfjpoles ofTt·lryorrjc pcmrdt:'s 
fordu~ rilem ro oriemare in pecijk d;recriom 

to facilite drcmkallJondrug furrclear forces} 

AcMirionoUy. e:aermd Elecnjc fields Cllll rmerac1 
wrrh 1lu~ rmegral electric jlelds mrracri1rg or 
refJd~ing tl1em depe.ttdj.trg orr 01e rolmil}' 

of 1l1e exlermil eb.:l ric jlelci f fleclrosw r its] 

r.~u~mal errer~ies ca~r b€ imluced ;mo rhesc 
urregrul fMfidds viu indrrc•ive coupling 

or rhe absorprion t.if specrml p~rowrrs 
in cum leadiug ro a'a rr~erease ;, rite 
slreiiRtJJt?.5 of tire itnegn1l F \1 ar,ext.'>S 

i1r frrnr i11creLlsing rl1e Srrollg N•4dear Force_ 

Residual Electro-Magnetic Forces 
allow Neutrons and Protons to attract via the oppo~ttP Ele«:tnc charge points 

cre<~tt.:d by th{·ll const1tucm Quarks 1n order to crc<.~tc E.h.:ment<.~ry Nude• 
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The, orientation of th@ component 
Elecdric fi,elds wah in JU Matter 

rClfl'tNtes macroscopic for,C@ ap@X@S 
via olternalis@d ~E- points' 

48 

Deuterium 

The Strong Nluclear force 
binds Matter together 

0 

120 

Trit1um 
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d d 
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d d 
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0 
(ll-1 18] 

u 
The orientation of the component 
Magnetic fiefds with in 30 Matter 
creat@s macroscopic force- apexes 

via erxternalised ~M-dipoles• 



Tetryonics 41.02 - Nucleon EM fields
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Neutrons 
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d d 
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Nucle~onic residua 1 EM force 
The auracrion bel ween BHt)'Ortic E&M field apexs. a resull of lheir cornponenr 

Quark arrangemems. resulls iu tlte forma lion of l1eavier and more complex Nuclei 

The residruJI e-fieJd opexes and .,J -field dipoles form !wo rings of 
resid!la~ EM fields armmd tlte drcrunferet~ce ofawmic 1mclei 

E-field apexes a1ad cheir polarities ~JigJrlig~u 
,rhe qrwrk Hhgmne"u of all owmic m•clei and elemems 

UP Quark 
Pos;tiw El'rctrlc field e~pex 

DOWN Quark 
N-eg.a-Uvc fl«tri.c field .apex 

Protons 

d 

u u 

d 

u u 
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Tetryonics 41.03 - Insulators and Conductors
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The position of electrons in Nuclei within Atomic Elements 
results in the properties of Insulators or Conductors 

0 

0 

Conductor 
Electmal energ es. move around 

the material via boson exchanges 
and electron mo·o"ement 

Deuterium 
[42-42] 

Trit ium 
( 60~60] 

Electucal energy 15 lixed w. tllm the nucleus 
as electrostatic charges & released upon demand 

VJ.il electron rotatKJnlmot1on within the nucleus 

Deuterium 
[ 42-42} 

I nsu'liltor .:nomic conflgur<JtiOils. 
are c-QuivatetH to 

0\,Ja r'ltum convertors 

Tritium 
[60 60) 

Conductive materials oontai n 'free' electrons that 
can be readily or easily moved within the material 

Insulator materia Is have electrons that are 'bound' tight~ to, the atoms 
and .store ~charges ~ocalty where they are applied 

Hydrogen 

0 

0 

Colaumbic forces 
EfecrttJJtS ore 01 r.roc1ed 10 file residual eM 

'te[ ( + u} po:ri1 ive d~C~rge of Pro!oJtS or 
n{+1:1J unbakmced Jemie charges of~mcki 

Ions 
Chiugc (ene-rgy} a::. mo\'ed <J round 
m.1terr~l \' l il (! ec~ron mtJ•.-ement 

Deuterium 
[42-30) 

Tritium 
[60 48] 

12 

12 

Materials that have been ionised are 
more likely to become Conductors 

as dley easily attract and bind 
free electrons to them 



Tetryonics 41.04 - Nucleon Quark Arrangements
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Nucleon Quark Arrangement 
The mrck.'i ommgemcni .of Mel• aton1tc slrd~ fq•mniml1 level} is iJtc r~ur[ of quark fM Jierd ;n(c.'!T"aciions 
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Tetryonics 41.05 - Nucleon Charges & Bonding
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quark 
charges 

Nucleon Charges and Bonding 

nucleon 
charges 

(Strong force- topological Electric Points) 

residual EM forces 

(Strong force- topological Magnetic dipoles) 



Tetryonics 41.06 - External electron configuration
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Deuterium 

efccrroPts are externally bound 
10 1l1t Demerorr. rmclem 

Conductors 
Charges are free to ma.ve and equa liJS.e 

electrons require less energy 
to 'break free' from Nuclei 

Bound electron arrangements 

Externally bound electrons produce sub-orbita~ patterns 
different to the electron orbitals of internally bound electrons 

Deuterium 

elecrrons are jn.rerucd~}' bor.rmJ 

in l'l.Je Demenm mr.dei 

lnsulators 
Charges are llxlund mo spe.cmc locati ons 

The ~ele~ctron orbitals of 
conductors are lower energies 

than those of ~ nsulators 

electrons require more energy 
to 'break free' from Nuclei 



Tetryonics 42.01 - Baryonic EM apexes
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2D mass-e11ergy geot11erries form dt'e fabrk of 3D Maf'ter Wpologi,es 

u 

~ 12 nett Charge 
12 

nett Charge 0 r:: 
[42-30 0 g [24-]2] compone~ r drarges COt.PifWJ~eiJt charges [18-18] 

'-
clmrged rnass-etrergy charged mass·energy ... 

e ::I geomeu·y geQI'tlefry 

QJ 
lr.l- 201t Matw topology Matter tDpolDgy 201t z 401t 

Deuteron 

u 

dl 

Charge provides lhe framework for lhe mass-energy geornelry of Mauer 



Tetryonics 42.02 - Nuclei formation
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Matter 

mass-ene~gy 

. 
.. 

..... •'r 

. . ... . .. : ...... 
.. -·· ........ 

0 ····· ... 
[18-18) 

\ ... Neutron .. ...-
'· .··' 
···.•. .. c· 4 .... · 

-. .. .. . .... -

All Matle<r topologies ~ue [he result or 
chtngoo EM mass·12nargy gooml2tiries 

12 . .. . ...... .. . [42-30 ] 
.. ··· ·· .... 

are the building bkKks or 
all periodic e lements and compounds 

.. 
.. ··· 

.. 
12 

[24-12] 

.. . . 
·· .... 
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Tetryonics 42.03 - Nuclear Bonds - alignment
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Strong Forces and Nuclear Bonding 
How do Baryons with Positive and Neutral charges 

attract each other and bind to form stable elements? 

u 

10·2 

p 

d 
4·8 

CllargOO EM f<'ls<ia 
Elect(tC fields & Magnetic dipoles 

u 

10·2 + - d 

••• 
Protons & Neutrons are 
6Ur.'l<tt-d tow<hoHwr 

through the!r equal but opi)OSlte 
charge fa~<i<'l of lh~ir Mo.~ttcr topofogi('S 

0 
[18-18) 

+ --

12 
[24-12) 

N 

u 
10· 2 

The attraction and binding of Protons and Neutrons 
through their electric charge Imbalances 

creates Deuterons which have+ 12 charges 

The residual Z[+ 121 charge Is what attracts electrons 
to form neutral atomic nuclei via Coulomblc attraction 

(10 2 

12 
[42-30) 

I s 

2) 

--;>~ ... o(E--
N 

p 
-~> --<<-

(oo 

Once nuclei have been created their external 
electric fields & magnetic dipoles continue to 
attract and bind lndMdual nuclei together via 
the Residual EM Force as nuclei seek charge 
equilibrium by combining with each other 

and electrons to form neutral elements 

d 

~t1r 
d • 

• u 
d 

u 
.u 

• u 

12 
[42-30] 

0 
[42-42) 

z 



Tetryonics 42.04 - Nucleonic Bonding
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p 

8 

Strong Nudeonic Bonding 

-32 

1.1 
In addition to the Strong colour force 

10 2 + a separate residual b inding force arises _ 
from~ the exte rna I apexes formed by 

Po~sitive and Negative Electric points of qua1rks 
in ~each !Baryon [nuclear-chem1cal bonds] 

dl 
8 

N 

u 
10 2 

d 
B 

All energy seeks equilibrium 

Strong E -force 
nu c ~ear !linkages 

Extelina I Elearrc fie:ld po·lnts 
bind via Charge fascra Interactions 
with Plus and Minus Electric points 

combining and sharing energy· 
throughout the resultant 1nudei 

4n1I 

e r:>o~itive Electric. fiefd apex 

Negutive EJ«t,k field'.apex. e 



Tetryonics 42.05 - Hydrogenic vs Nucleonic electron binding
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Hydrogenic vs Nuc1eonic 

l b. d •· e ectron .· 1n 1n1g 

If c~ wtbowrd Proton auracls aH Eleclron 
clw ElecrrotJ caH be bound w lire Pludei 

iPl a munber of dijjeriug onemations 
{e 1ch wMr dij]ermg ~pin c,Jcrgies} 

All atomic nuclei (and elements) are 
Deuteron1c nuclei with a 1mixture of 
orthagonal, parallel and anti-paralllel 

spin orientat·ons 

(thls Is why Rydberg is less accurate for elemental nuclei 
com pared to Hyd rogenrc atoms - see QM spin) 

Electrons can be bound to deuteron nuclei 
in four distinct orientations [2 horizontal & 2 vertical] 

with each spin coupling orientation producing 
differing energy electron orbitals 

[wrt to the nuclear magnetic moments] 

Ejecting electrons from atomic nuclei 
by adding energies to their KEM fields 

[the Photoelectric effect] 
creates Positive Ions 

Vertically orientated electrons 
within Proton·N,eutron Nuclei [Deuterons] 

create quantum synchronous convertor geometries 

12 12 
nuclear spin coupled 

Soh• m.agocton O 
[24-12) [0-12.] (24-241 

+ 

Proton elect ron 

The energy levels of Baryons detenn lnes the KEM field energy of bound electrons 

12 Spin DOWN lf!lcctton <:oup!ing Q1 
[antir-par~l lel m.oment.s.J 

[ 42-30] _--:..:.. .......... ..,....1""~~~ [42-42] 

12 

+ 

Deuteron ellectron Deuterlum 

Bohr magnetons are always referenced wrt 'die Nuclear magneton 

12 Spin UP electron <:O~lpling 
I p.<J ral1el moments! 0 

[42-30] ~~-...,..,.. ....... ~~ 1 o ... ·12 ] .----,.r---:~~ [42-42] 

+ 

Deuteron ellect ron Deuterium 

electrons produce strong rmagnetlcmo ents d eto lr mass argequot 



Tetryonics 43.01 - Atomic Nucleus - Master
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Ato~mi ~c Nucleus 

Master Template 

Nude~mber 1 P'rOtOJ1 [24-121 
I ele<;tc"Or' [G-1 :2] 
1 1'1:-e-ufron [18-18-J 

oo G) A<.f i flo.id 

@0 ~antl\t1nold 

Pos.t 

~ C) E 9-1 Q rranotlon 
Me'al 

d 

@0 @ Tr;ons!Uoo 
Meta! 

0 ~o 
30~ p 

0 e · .. ! ~alord 

n. Q f'oor Metal 

Alk."!llin • [K{ o sE E:.lr,lt 

Alk.alr 
.v~~al 

Shell Energy OrbtUrb s; b F I)' 

k!vel rta 

0 s 
0 p 

1 sub- Orbital (2 electrons max} 

0d 
Qf' 

3 sub-Orb~·tois (6 electrons mox) 

5 sub-Orbital~ (10 efectrons max) 

7 sub-Orbitals {14 eft?:ctrons rna)() 

u u 

eutrons 

d d d d 

s 

Protons 
d 



Tetryonics 43.02 - The Chemical Elements
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Tetryonics 43.03 - Element Numbers
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Elem1ent Numbers 
1 Proton 
1 Neutron 
1 ele<:uon 

(24·12.1 
[18-l8J 
10-UJ 

Actlnold 

Umtlklnoia 

Transition 
Mel a I 

Shell Energy Orb ti)l5 sub F m I)' 
level orb1'<1 

0 S 1 .sub-Orbital (2 ~lectroru maxJ 

0 P 3 }Ub-Orbitats {6 e~e,trons ma'K) 

Q d Ssub-Orbitafs (10 efearons max) 

0 f 7 tub-Orbitals (14 efer:tron$ max) 

Badt ,e_lemeJtrm toldtl 
ts made jmm Deutsflml! 

There are ,a ma.mmtm 
,of 120 elemenrs 
~le 



Tetryonics 43.04 - Element Names
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Elem1ent Names. 

Z 1 Proton * 1 Ne.utron 
1 efe.ctJOn 

oo Q 
@0 
[F) C) 
@0 
~ o 

n. Q -
~ o 5~ 

[24-12] 
(18-181 
{0 12) 

.A(11nold 

Lanthanoid 

AI leal in~ 
E.uth 

Allcal1 

Mct.a 

Sh ·II En •rg:r· Orbitals sub Fam 'I 

0 s 
0 p 

0d 
0f 

I ·ttl 0 t~l 

1 sub·Otbital (2 electrons maxJ 

3 sub-Orbitals l6 eie,trons ma)() 

71ub·Orbitalt (74 electront mox) 

There are a maximum 
l!f 120 elements 

pMSfble 

11tey an~ JIQmm 
~to rltefr ~by 

drelr dkowm- bll! haw: nandy 
beat r.umted after famous sdendst;s 



Tetryonics 43.05 - Electron orbital configurations

Copyright ABRAHAM [2008] - All rights reserved 18

E1ectron orbita1 configurations 
A huge number of differing d and f orbital configurations 
are possib1e given the number of nuclei and bond points 

created by elemental topologies 

As the number of nucleons 
increases so does the complexity 
of the electron orbitals possible 

q1uantum snowflakes, 

However all have a stable ,core' 
grouping of nuclei comprised of 

s and p electron orbitals 

All nuclei bonding closely fol lows hexagonal packing rules 



Tetryonics 43.06 - Exploded Atomic Nucleus
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Atomic Nucleus 

Exp1oded view 
1 Pro on U4·1.2] 
1 ~tron (0· 121 
1 N~utron [18-181 

~G 
@0 

Aoinoid 

Li:lmhanotd 

~ u drs-@9-1 Q ~:~ten 
L S Transit on @0 1- Meto 

0 0 -::­
~04 P3 0 ......., 
. Q~~ d 

(l 0 "a Poor-', etal 

/Uk.~lint• 

E Eollrlh 

DK 0, s 1 
Alk.lli 

MerJI 

Shdl Energv O·b trt • c;ub r mtly 
level otb 

0 S l ~ub·Orbital (2 electtons maxJ 

Q p 3 ~ub·OrbitaJs (6 electrons mox) 

Q d Ssub-OrbitaJs (lOelectronsmox} 

0 f 7 ntb-Orbitals (14 electrons ma"JC} 
(l)(!rgy leve1s 



Tetryonics 43.07 - Atomic radii of elements
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Tetryonics 43.08 - Periodic Table 2.0
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Tetryonics 44.01 - The Atomic Nucleus
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Tetryonics 44.02 - Periodicity of atomic elements
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Tetryonics 44.03 - Shells & energy levels
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Tetryonics 44.04 - Electron Orbitals
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Tetryonics 44.05 - Electron sub-Obitals
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Tetryonics 44.06 - Electron spin
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Tetryonics 45.01 - Schrodinger wave-numbers
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Quantum numbers 

~ ........ ........ .... .................. . 

3 2 1 0 
+3,.+2,. +I, 0 -1.-2,..,) +2. +1,0,.-1, -2. +1,0.·1 0 

.. .,., ....................... ., ........ 8 

7 
61 

..... 5 

4 

3 
2 

·············-·························· 1 

1 2 3 
-1,0.+1 -2. ·1.0.+1, +2 -3.-2. ·1, 0+1, +.2,+3 

Electron 'SPINS 

These four rwambers, n,t, m lll1iCI s.can be used to clescriJe any· electron In a stable atom 
lmd e1111 be~ bad m the dasslral tennlnalogy·afSheflsMCI ·electlan1 Olblblls]. 

The proper tiM ol eVI!ty MOr'r\'~ 

1pi'!(ftlc ele<:uo11 corrfli!Juriltlo!l c•n ~ 
di!$GI'ibed by l ow quai"'[Lilt'l li\Ufl\'be~: 

n (1 -8) 
Principal 
4n " 1. J. J. <t ...) 

l (0-3) 
Az"muthal 

o . o. , _(l-u 

m(2l+ 11) 
Magnetic 

(rnl -~ -l~•-a- 1-1. 1.1 

S ! ~ 
electro n Spin 

£1'\"!s •-112o.+1m 

A:!mithal r.. Magnetic numbers 

0 

The Bohr model wa~s a one~dimer'flsio"a l model tha,t used 
one quantum numbler t·o describe- the dlstr~butlon ofe-lecttons 

The three coordinates that come from S.chrodinger·~ wave equations 
are tile principal (n}r ang!,J iar (1), and magnetic (m) qiJil'!!ltiJm f'!umbers. 

n.es@ quantum numb@r.s d@s.c,ribe the size, shape-, and orre-ntatlon 
in space of t'he omitals of any parUcula r atom mathematically. 

00 ·- -- ·---·- -- ·- ... -·-.-. -- ·- -- ·-·-........ -· ......... ·- -- ·- .. -- ... -.... ·- .. '-· .................................. -~··· .. :·i "'. ~~~~~~:L ......... ~ ............................ ' ........................................................ ·- •••• ·- -· . ... .. ... ' 8 
@ ·--- -- -· -- -· -· ----.-.-.--.. -· -· -· -· .. -· ·---... --- .--·---.... "".;.2"" ... "+ i" .... ·? -· ·-~;·· -· --~2--. ------ -· ·: i" ... -~-- ...... --.•.• -· ......................................................... ' 7 
[?> .............................. 3 ........................ . ~TJ'1!1T71{Jt=ml:ft7llfll_ '-' .... -- .. --.. -· -· .. ... 3.-......... -- .. --.. -·.. .. .. 6 

-3 -2 - 1 0 +2 +l 

@ 

rMJ 

1IJ 
11, 

C« 

5 
4 
3 

•••••••••••••••••••••.•••.••••••••••••.•.•.•.•.•.•••.••...• ~ .• ~.~~ .• ~. ~. ~- 7~ .. ~.~- -~~ -~- -~--~- ~~--~- -~--~. !~.-~ .. ~~~~~~~~~~~~~~~~~~~~ .. ~!~ .. ~~~~~~~---·····-··············· ............... ..... ... . ~ 
~~~!::.ll~~~2~~-;.~_!:_ . .:.l.J •• ~ .... : • • ~ .. !1 .. ~-~~ .. ::...! ............ ........ ~1 ....................... ' ....................................... -· ...... ' .. ' 1 

[?) 

Oro ta!; & <>ub-0 bilals 

A stable atom has equal lf'UMbn,,of ProtoriSI, elec.tJons [lnd Neutft:lftsl.lll fol~ 1he Paul E»::usaon ~1ha ortentat1n!J therr.spns so that eacfl element has a uniqUe eTec.tron configui'IGon 



Tetryonics 45.02 - Principal Quantum Number
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This is the only quantum number 
introduced by the Bohr model 

PRlNClPAL quantum number 
The ~r$t des<:ribe~ the elec:troo $hel~ or e'lle'f9Y level. of an atom_ 

[1i)(1-8) a om ic shells (n = 1. 2l 3.l 4 ... ) 

[g1 

@ 

~ 
OJ 
.-+ 

@ 0 
3 ,....· 
VI 
::r [j\D ('[) 

V"' 

~~ 

[b 

[K\ 

Atomic Shells 

Asener~gies of the Baryons comprising the atomic nuclei increases. 
the electron bound to each nuclei also possesses more KEM field energies 

and is therefore less tightly bound to the nucleus 

(K, I I N, 0 , P, Q, R) 
Atomic shells relate directly to Principal quantum numbers 

(1, 2, 3, 4, 5, 6, 7, 8) 

The principa l quantum number 
can only have positive integer va lues 

energy levels 
8 

7 
6 

V"' 

5 ~ 
:>... 

4 ~ 
<lJ 

3 
2 

1 

Energy levels 

6 
7 
8 
3 



Tetryonics 45.03 - Azimuthal Quantum Number
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orbitals 

Shells N s+p+d+f 
._ __ -"~,__..J s+p+d 

P 111Ctf>.11 Quantum Numbet 
(1 ,2,3.4) 

AZMlTHAL quantum number 
ihe aztmutl\al quantum number1~ a quantum number asstgnt>d toanyatom•corbital that d~swbe.s 1ts 

orb t~l angular momentum and dete~mlnes the shape o' the electron orbital 

~ ~ @] {f 
ellectron orbitals 

(I = 0, 1 ~· ll-1) 

l (0-7) 
Azimu hal 

n 1-4 

Care must always be taken 
to nev(!r confu se 

Orb r.,J J • 1r n um 
[rotabor~ l r rt n atom::.) 

w ith 
Quantised Ar g 1l1r Momenta 

[equilatera l Planck energyg ometn s] 

Shells 

S+ p+d 
S+p+d+f 

Orbit, IS Pr nc ()I) I OlJ~ntum Nun1be1 
(5,6,7 ,.8) 

0 



Tetryonics 45.04 - Magnetic Quantum Number
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PnrKJpal Quantum Number 
0.2.),4) 

orb1l.liS 

32 
18 
8 
2 

MAGNETlC quantum number 
l c 1'1.:lQr ct•c qu<:Jntum 1urrt N 'lcno• s the '=~erqy c·.·c s ~..,J1 tlble \'lith n a11y ~ub!hell 

Mag,netic numbers, do not c:ontin\le to i nc:rearSe ;;~s, the Pri nc:iP'!, num~rs iru:;rease 
ins moo they rev11rw afmr n4 1£0 tG!Oec.ttM ch~ r~d quan\Jm'l goomMry of Ele!rn~.n{s 

and do !'lOt follow the current (:Qmputer n100els in pop1.1"a ruse 

~ (W @J il 
electron sub-orbitals 

(ml = -~ -1+1 ~· 0 ... 1-1, I) 

ml(2l+ 1) 
Magnetic 

z 
120 is the maximum 
elemental number 

possible 

ele<: troos 
r:> I 

2 
8 
18 
32 

Shells 

s+p 
5+p+d 

s+p+d-f f 

orbitals Principal Quantum Number 
(5.6,7,6) 

nS-8 
1 -~o 

0 



Tetryonics 45.05 - Spin Quantum Number
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pJtaUcl magnetic mome-nts 

h•g her coupling ene19 tes 

(Q) 

J!B 

SPlN quantum number 
The s.pin qudn urn number 1s a qua 1tu number that pd ametenzt!'s 

the IJHru,SIC ar :..1 u illr morr cr tum (or sp n angul.n momc-ntu n,), 
of any given electron anyvJhere in an atomic; nudeus 

Electron sprn can orientate in ~either direction within udel, 
providing the nett spins follow the Hund rule and Paull exduslon principle 

v v 

KE KE 

}J.B 
electron Sp in is 

referenced to t he 

llN 

The nudear ~energy levels of "the Baryons ~Gomprlslng Elemental nuclei 
determine the energy-momenta of electrons bound to them 

anti-p-arallel magnetic moments 

lower coupling ene~gles 

nS 

n7 

n6 

n5 

n4 

3 
~B 

n2 

n1 
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Modifying Hund's Ru1e 
E.fectrons fill orbitals in an1 alternating sequ.mtial numbering pattern 
due to n ucteon pla~ement ·cre-ating oppos-ed direction electron spl ns 

The increased stability of the a rom, mos r commonly manifested in a Ia .·ter ener9y state... oris~ 
b«ome llie brgh -;pm5tc?tt: forces the ~npwred ele~ rrom 10 rt: ~1dc rn dlfferem spaOol orbJtots. 

A commonli' given reason for ~he uu:.rtas~ s rabJhty of h•gh muftlplrC:JW .srmes ts rflor the drfferen r 
rxwpied spar rot 01birals creare o lar9er aver09e rliHCJn(e between elect,on5. redu(rng elecrron-el«tron 
repuls.•on energy. In real1ty. 1t ha$ been $hrrNn thar rhe cutcJal1eoson behma the mc:rea!ted stab1tir_v 
Is o dcoeore In the screening of e!.-•(UOn-rwdeor ortroWOilSP }. 

The wror spm :srore •s cntculm~d G:illlc roral numbe' of Uf)pGrfer.1 electron~ + r, 
or tviJCe the rot at spm + r written osls+ l. 

As a result of Hun d's rule, constraints ore placed on the IN'aY atomic orbJtols are frlled usm9 the 
Aulbau pmr(rplt. 

~fo1e arry l ,,.·o etec. rrons Of:C.upy an orbJtor fn a $Ub$lrelt ort1er orbJtols in tire same s.ub.sherl mu.Sl 
fim t">(}Ch <:onto in one e:le(tron. Also, tl~e (>/e(tron s frlllng o subshell wllf ha .re pmollel spm before 
the shells tarrs fill1ng up witlr rhe opposite spin el~rrons (after the first orbital gains a second erect Ton}. 

As a result, when fiflmg up atam1c 01b1tals.. the maximum numb-er of unpa1red electrons 
{and /lt>n(e maxrmum rorol spm SWU!) is omu~d 

Sub--cmbita 15 Gll in order of num be1 il tg 

Electnms spins pair 

l:tefOTe next orbital 
ia filled 

• re. 

pl [DOWN] and p2 [UP] fill 
before 

p3 [UP] and p4 [DOWN] 
before 

p5 [DOWN] and p6 [UP] etc 

~ [?) @] {1 

.&.1 1 2T ,.. , 2 .&, A. 1 1 l 'Y .... 1 1 2 y 

£ 324 .... & l 2 4Y • 3 2 4 T 
T s36 .&. 'Y s 3 6.& ... 5 3 6 T 

• Y74 BA A. 7 8 ... 
Hundl's. rule of orbital filling 'Y9 5 Hl'A T 9 5 110 ... 

must be modified to reflect T 11 6 12 A 
the t rue orbital fil ling o rder T 11 7 14 ..6. 

·~ 
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Principle quantum Energies 

In an atom - elec:tron en.ergies; are propo.rtion.ll to their intrinsic: 
Kir Qtic Energi~s · which in tun'l .:ue directly proportiorlalto thC! 
c:ru~nwm ene~gy level of the nuclei '1hlc:h the electrQn binds to 

in th@it respecri~ atomic shell~ 

In a nudeus,.lo!M!<r energy orbits halo'e less 'pai~' nudei supplying energy. 
The more energy you give a nuclei the fas{er •t <a~uses the boond electrOf'l to rotate. 

1r you give the nudei enough e.nergy, jt will impart eneough energy to 
ns ('le<tron for it to le-ave the system ent1rely. 

The same is true ror an ele-ctron orbital. 
Higher values Qf n me-.1 n more energy for the elec:tron and the 

cot u~sponding KEM fiC!Id ellf!QiM of the ele<:tron i~ large~, 
resulting rn inr;re~sed .[ling'-!I(H momentvm. 

If enou:g'h energy rs. added to tne s)'stem by locldeflt Photons 
a ele-ctron will leave the atom creating a positively charged nudei 

[!on isation]. 

En= -0.211 eV 

En = -0.276 eV 

En = -0.845 eV 

En = -1.502 eV 

En = -3.381 eV 

• • ... 7 • •• ..... ' ... ·-

Eigenstate value 
KEM neld energy [per n] required 

to exceed 13_525 eV at wh ich 
point the photo-elect ron has 

S'-lfficient KEto bre~k free 
ofthe Nucleus 

-13.6eV 
n = 1, 2, 3 ... 

The posslble tanetlc Energies (quantum revels) 
of an electron are dlrectfy related to 

the energy level of the Nuclei 
In each Quantum Level 
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Quantum Leve1 

The energy leOJels of bound electrons s determ ned by B.ar~·ons 

:!!.II 

1 
2 

Oeutenum lnot Hydrogen] is the bu !ding bloclc of elements 

00 
@ 

~ 
@ 

~ 

M 
rt. 
IK{ 

Zllll 

1 

3 2 1 0 2 3 

8 

7 
6 

5 

4 

3 

2 

d 

H'(dro~::en 1s a f1ee r3dlcal eJ.ement 

2 

K shell 
n1 

Ground State ele<tron 
v 

i£ = lJ.JlJ ev 

r.nr.tw ~~ 
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Q ant m Level 2 
The energvlevels of bound electrons is determined by Baryons 

Z.lf 
3- l$J Lidiii.1M 

4 2s2 Beryl I urn 
s. Jp1 SQI'Qri 

6 Jpl CadJoo 

7 Jp3 NttrQ,JGn 
8 Jp4 OliVgen 
9 1p5 Fm1.10noo 
lD Jp6 N~Oi'l 

ue te11um [not H~·drogenj s; the bu1ld~n,g block of elements 

2 () 1 .2 3 

00 
@ 

lr' 
@ 

[f:fl 

lliJ 
n 
[}K 

•1 d p ~ p t!l ~ 

8 

8 

7 
6 

5 

4 

:-!. 

2 

1 

n2 

n1 

L she 1 
n2 

Grouoo State clccuo.n 
... 

v• 

iE = -12.679 eV 

El">ff'lJY I~ 
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Quantum Le el 3 
The energy levels of bound electrons 1s determmed by Baryons 

u I 

lJL 3d SOcfium 
12 3s2 Maene5lum 
lJ. 2pl A1uminivun 

14 2112 SlliroA 
~ 2p3 Phosph011,.1s 

16 ip4 SuUur 
17 21}5 Chlorine: 
18 2pO Argon 

u ~1. :s:c.mdlum 
Z2. 3d2 ntantum 
23. 3dJ V<~nillllum 

24 3tJ4 Cl'lli'l!)ll'riilii'r'l 

2S 3dS Miillllilll.E:Se 

2:6 3d6 trqil 

27 3d'! Cobalt 

28 3(18 Nic:t;r;l 

~ 109 Capper 

:30 JdJO Zinr;; 

Dcutcnurn I not HV('JroP.cnl s the burldrng blo k of · .-.rnc ts 

3 2 0 2 3 

00 8 

@ 7 

LID 6 

@ 5 

~ 4 

L'i llffi 3 
(b 2 

~ 

11 d ~ 11 

18 

n3 

n2 

n1 

M shell 
n3 

G1ound Stat~ dKtron 
v 

if= -n .62J eV 
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Quantum evel 4 
The ·~nerP,vl~·.-els of bound cl~ctrons. is dctermu'leo by Baryons 

za 
19 4s1 PotMslum 

20 4$1 Ol(i1,1m 

~ 4()1 Gallium 

32 4p1 Gcf'liTli!nlvm 
n 4()3 ABe I'l l~ 

34 4p4 SGI'trlll"rn 
~ 4p5 Bra mine: 

36 4p6 ICJ'YIIton 

3S 4d1 Y'ftl'iUllfl 

AO 4d2 2J r()OIIl,'Jum 

41 .rd3 NiObium 

42 4d4 MDiybdl!'!lUM 

43 ..t45 Tcr;;hnc-tiurm 
44 4116 Ruth~nlum 

45 4d7 Roodlum 
4Ei 4118 Pallardlum 

47 4d9 Sl l\!'lllJ 

48 4d1.0 C~dmlum 

S7 4[1 LiilmhiiiiWlll 

.58 4/2 Ge-rh Jtn 

S9 4[1 P,mseodvml~~m~ 

t60 4/4 N~odrpn iunfl 

61 4/S P,~orneddum 

62 4[6 s~..num 

163 4{7 Europium 
64 4[8 Gad'o41nium 
65 4/9 Terbium 
Q; 4[10 ~urn 

fi'l 4/11 Hollum 
r6S 4/12 Erlllum 
69 4/13 Tiiuliwli'l'i 

70 4{14 Ytt~rbl11m1 

Deuteraum [not Hydrogen] 15 the buildmg block of elements 

3 ' 0 )' 3 

Lt.i 8 

@t 7 

11' 6 

@ 5 

w 4 

K ' 
~ 2 

~ 

~ d f 

N she 1 
n4 

Ground Stale electfoo 
v 

hv 

;E = -JO. l43 eV 

n4 

nl 

2 

1 
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Quantum Leve1 5 
The c-nerP.v levels of bound c C'Clrons 1S deter llllllC'cl by 9i1ryons 

u 
37 
38 :strontium 
49 5p1 Indium 

so 5p2 il'1n 
51 5p3 Anlin'oflii.V 

52 5p4 T~llurlum 

53 .)pS IOdi~ 

S4 5p6 Xenon 
11 St!J ~«;tli,U'n 

72 Sd2 Hai\nlum 

73 Sd3 'f;illt;~lum 

74 5dtt iT'LII'Ig.'5ten 

7S ScfS ~urn 

76 5d6 OS!MiUM 

71 5cf7 l rfdlll!m 

78 5dB IPI:ltint~m 

79 5d9 Goldl 

.:1 StllO M~rcv;y 

89 S/1 Actlnlum 

90 S/1 1lli 0 ri U11'l 

91 S/3 Prot~(ttllml 

92 5/4 Vriilli l,lm 

93 5/5 Ne-ptunium 

9011 5/6 fi!IU~Qflh,l!ll> 

95 5/7 Afi\e,ridum 

96 5/8 Curium 
97 5/9 BellkJ!Iium 

93 S{JO Oaltfornl llml 

99 S/J1 !Einsteinium 

100 S{J2 fe-rmium 

101 5/J3 Mc'nde'li.!wJI,Im 

102. 5/14 Hobe-IILIM 

Ocutcr um [rot Hydro~cn] 1S the biJI d np, blor.:k of clc 

()I 

f d t 

8 

7 
6 

5 

4 

} 

2 

cnts 

0 shell 
n5 

Gro~md S.t.:~te electrQn 
v 

mE= -8.241 cv 

nS 

n4 

n3 

n2 

1 
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Quantum Level 6 
The en~rgy !ewls of bound e ~ctrons is determined by 83r;ons 

2# 

$ 

56 
91 6p1 

82. 6p2 

83- 6pJ BLunuth 
84 6p4 Poroo1um 
8S 6p5 ~fill~ 

86 6p6 Rackm 
103 6(Jl ~'M'(! li lti\111'1 

104 6d2 lilud!erfurdiCJm 

105 6CIJ IP!.I !ml "'ITI 
106 6d4 seaborglum 
107 6d5 BoMum 
lM 6d6 HMSillllm 

11}) 6d'1 Mettn~trlvm 

no fitiB DUfnltadlil.iM 

111 &J!J Roe~nlum 

1:12 6410 copemi(ium 

Ocutcnum [not Hydrogen) l'i the bui d np, block of clement~ 

3 2 0 2 3 

[R{ 8 

@ 7 

If' 6 

@ 5 

~ 4 
Jj,~ 3 

0- 2 

OC< 1 

f d ~ 

F'fll"ogyit'.n:"l 

J8 

n6 

nS 

n4 

n3 

n2 

nl 

P shell 
n6 

Ground S1:atc- ele<tron 
'II 
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Quantum Leve1 7 

Zlf 
87 

S8 

lD 7p! Unvn11tium 
114 7p1 Flf!f011111m 
llS 7p.3 Un\111pf,ln~~m 

llfi 7p4 U:Veo:rmo:rlum 
117 7p5 Unv~c:pdum 

liS 7(10 Unun.odtum 

O~ut~r Ul'n (not Hyd r~~n]IS th~ bui d ng blodc of ~lcmt:nts 

3 2 1 0 

~ 
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© 
~ 

if 
l1 
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8 

8 

7 
6 

""' J 

4 
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1 

n7 

n6 

nS 
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n3 

n2 

n 

Q shell 
n7 

Ground State e1ectto:n 
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Quantum Leve1 8 
The energy evels of bound electrons is determined by Barvons 

u 
119 
llO 

Deutenum (not H)•drogM) IS thC!' bui d ng block of C!'1cmC!'nts 

2 

R shell 
n8 

Ground S.tate electron 

n3 

n2 

n1 
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Spectral line 

transitions 

8 W1·tzamed 

6 

5 

4 

l 

Quantum ]evel 
. 
JUmps 

Qt.•" ''"m 
J,frc~n al 

1 
E 
;I ..... 
1:: 
Ill 
:::1 

C1 

~ 
] 

Spectral 

I inc lr.m .... lt ion:-. 

nv, R. 11. n. ll:E 
t>;.ar.c: R)'dbecg.lotefi~Z. Newton. LeibtHZ 

~~.-. t rWJ ciMSJC<l physlcs and relatw•tY 
tl ouyh eq terlllg£.-om~Mry 

768 

588 

432 

300 

192 

108 

48 

12 

192 

.300 

432 

588 
768 

Quantum Level Jumps 
Photon Absorption and R~elease 

Photo-electrons can only transition between principal energy Baryons 
in the atomic nuclei in discrete steps ~orquantumjumps] because 

Baryons detennlne the KEM energy fevels of electrons in nudei 

[seeTetryomlc Q!Oforfull c:letalls on specballlne mechanla] 

756 720 66()1 576 468 336 1.801 

576 540 411)1 396 288 156 0 

420 384 324 240 132 0 

288 252 192 108 0 

180 

96 

l44 84 0 

~Mv L1p - -
60 0 - -

0 

hf 
36 0 accelerating photo·eledrons produce $pectrallines 

n 

12 48 108 192 300 432 588 768 

5 6 7 8 
Final Quantum level 

If atoms ue left undhturbed.. their electn:Jn5 U5'121y fil the mowen avaJrable energy levells 
l1ld mry~ In thf!br •ground s.tam.• 

~MIIy.;.~lh!ymll)'mobe~upto501'M hlghererMYgy~~ 
eg. by a coll~on 'Mth a fut atom or~ one whk:h got extra ~peed fiom 1111 e1eartc 

~or ft'orn some SOUI'O!! dheat. 

An atom/el'ectron elevated to ~one of rts higher -exerted ~soon falls back to a lower leYel 
~a quantum Jump1. emftdng a photDn whose enegy 

cuoesponds to1he d~ betweel l the leYeb. 

That need not be the gJtiWid 5tlte: the ilttlmlelectwn mJght desc:end to 1Im state n sewra1 ~ 
emlttfng a photon atach step on dM!' W1J1J. 

......... ·· 
. 

,..-·s.M!'Ct•.ll 
/ Uncs . 
. 

. . . ()- . ·. 

Velocity 

v 

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

.. 
• ....... . 

KEM '·. 

. • .. 
. . 
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Quantum transitions 0 
Qu.mtum le~els 1-8 

0 rt re a1so referred to a" 
(O~rbital s·hells- Bound! energy stat,es) J\ tomic Shells K-R 

lit 

) 
2 

n2 

nl 

2 

Q\J.m1um le\~1 

(_ ............ ,...,..... :llltf'> 

Photo-electMnS rCan only tmnsitlon 
in discrete steps [or quantum jumps] within 

atomic nudel shells because, Barryons determine 
tile KEM eneJ"gJ levels of electrons In nude I 

3 

Any photo-electron bound In a Deuterium 
nuclei wtll have specific quantlsed 

KEM fiefd energies and 
angular momenta n s 

n4 
~· 

;E ;:; -~ . 1~17 tV 

J ~: = JI). J .• aev 

if:: -u 6JJ tV 

3 

QuMitum lcvcl Qwn~um lcvcl 

G) 

n8 

" 

n7 

;t= - ·<my tV 

n6 

8 

7 

Qu.l!'ltum level Qwn~um level 
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Quantt,Jm num ~rs 

0 

8 ------- .. -- --................. -- .. ---- --. 
1 

7 ..................... -~ · .. . . . ....... . 

6 

5 

4 

3 
2 .......... . 

1 

cle<.tron orbitals 

~ ................................. 3 .......................... . 
0 

t\tomic Shell 

s 

s+p 

S+p+d 

5+p+d+f 

s+p+d+f 

s+p+d 

s+p 

s 

Aufb,au 

l .. 

Atomic Orbitals 
An atomic -orbital is a mathet'rl>artlcal function 

th~t desclibeos mhe wave--like beha..,ior 
or eithe.- Oil@ electron or a 

p~;~i r of elec~Tons, in an atom 

A.t-omk orbita'ls CIK! typically 
categoti~d by n. ~ and rn 
qu~nt.um nu rt'lbC!I's, which 

<:OITE'spond to ~he ele-ct ron's 
@oorgy. lllngular moli'OOnturn. 
ancl an angular momentum 

vector compone-t1l. r~Mp&t~vely. 

H isloricall)l' used to define the 
pedagogical electron cloud model 

of an atom Tetryonk s rW4!'a1s the 
t rue geomeiTy of ~tomi.<: nuclei 

Each orbital Is defin~ by 
a d ifferent set of quantum numbers 

and <OfiW ns a maxim urn of two 
Wi n oppQSeQ eleoc;trons. 

Energy IPVPI'i 

..... ·-------.. ·-.2 ... ... -.-... -.-. ---- --------·----· -· -- ... -..... --.. ·--------------- -- ----.. .. 7 
·2 · l 0 

........................... 3............................ 6 

o .,. .... . .. ., .... "'"' ... ., ..,;., . • • ._ . o . o at a o all . o . .... ... • • . ... . a • a a A: a t• &at• t •t • t•t . I • ll• t•ill • t• a . ........... .... . t •t •t •t • t• t • ••••••••••••••• • •r wr • •• •• , ' ........................ -... ... . . . -.. ......................... --............ ......... ... -.-................ .. ...... -- .... ............ -- .---. -.-.-.-. -. -- .... -.-- -- .... --------.... . -.. 

5 
4 
3 
2 
1 

Atomic Sllells 

Orh t.=t1'> & suh-Orhlt.=tls 
El~tron Sp"nscan be either upo1 down provkting they obey the P<JUii exclusion princip e 
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~ Orbital 
1 Orbit {2 el'ectro,.s max} 

Quan~um numbers 

0 Erlt! r-gy lc'o'4!1 
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erroni!Ouscomputer model of 's"electron orbltc.ls 
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~··· 

~Ml 

[p) Orbital 
3 Orbits (6 elrttrons max) 

Qut~ntum numbers. 

~ ........................ . 

Atomk :5-hd I 

az:mithal 
number 

magnetl< 
numbe,rs 

-1 

-1fl 

+1l2 

el~tron orbitals. 

G +1 

-1/2. -1/l 

+1.12 +1l2 

..... 4 

3 
2 

[fi) 

l 
m ,& 

v 

z z 

y y 

Ou<>ntum lc..-cls 
p_, X X. 

(!fiOne<J~IS Cr.; p-..ter model of W elect ton ort,~ls 
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@l Orbita1 
5 Orbits {TO electrons max} 

QU>l'ntum number$ 
Unc~ level 
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~· ron.;-c Js computet n'od.;-1 of 'd el.;octu;)n o Wtals 

A Quan~um levels 
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if Orbita1 
l Orbits {14 electrons max) 

Quantum numbers 

electron orbi tal's 

<~'Zmith.a1 3 number 

m~gne~ic -l -2 
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Orbita 1 energy variations 
All E~lements have stable core electron 
configurations of s & p orbitals for each ~ene'rgy 

level as revealed through diffraction studies 

The final energy levels of each orbital 
is the result of the energy of the Baryons 
in the nuc~ei and the spin coupling energies 
of the phottrelectrons bound to them 

As additional nuclei bind to form d & f orbjtals 
they c-an do so by bonding in many posttions, wirth 
each location producing different orbital energies 
for each electr:on that binds to nuc1ei in that position 
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E1ectrons per she11 

llh.r I 1-1'('1' l;l',l·ln~l,lm nt,Jmb(-1"1 (n, I, .md m) 

[1\a[ desaLbe an orb1t:al are-1meoger!.: D,. 1. 2, 3, and so on 

n (1 -8) 
Principal 

, .1.14 .J 

t. (0-3) 
Azimutha 

mt {2l+1 ) 
Magnetic 

... . -l~l-1:1 .1-1,1 

m, _J2 

Spin Pro,ection 
...... L'Jo,..\•l" 

The prii'ICipal qua mum number tnl 
,.,1"11110'1 be ze-ro. 

Tbc· .u'lg~,.~l.~r qu.u'lrurn n~,.~rni:M'r Cll c:•lll)(• .H'ry 
imeger ~~ o and n- 1. 

The magne[lc qu.anrom number em• can be any 
1n~c-gcr bct.,..l('t:n I .1nd I. 

Tbc• Spin of f'll'"C1tOn'l 1n .1 ny nucl~r -.~,.~Q-orbit.,l 
can ool:; be + 112 t:Spin UP) or -1 n. tSpin 00'1\'NI. 

z 
1, 2, 3, 4, 5, 6, 7, 8 

S, p, d, f 

2 ., 
' 

1, 3. 5, 7, 9 2. 4, 6, 8, , 0 

1, 3, s, 7,9. 11 , 13 2, 4, 6, 8, 10,12, 14 

dowo 
up 

vp 
down 

Ea,ch ene1rgy s h e~l of a period i,c element 

can hold onlly a fixed number of e~e,ctrons 
atomtc she Is ""nergy levels 

ri5) ............... ............................... ...... ~.n...,..;r_ 8 LN .............. -- ......................... .... -- .. . 

@.. . ..................................... 71 ~ ................................. -

GID' -·-· -------- ---------- -- -- -------- ----·- 6 
©-······ .... 5 
fM -······ 
fiMtl 3 

£"_,...,....,_ ••·•·•••·•·•·••••••••·•••••·•••••· 2 
~-.- ..... ---- -------- .. --.-.-.- ... -..... ---- ------ .. """ ..... --~- ............... -... -..... --.......... -- ....... -. 1 

if 
s. 11, 3, 13, 1. 9. 7 

7 

n 4-S 

l 3 

m -3 

s +1/2 
··112 

@J 
S-.2. 10.4.6 

+ 5 

3-6 

2 

-2 

+ 112 
-112 

+ 

Atom·c Orbitals 

[?) ~ [p) 
.:. 1-.2 .. 
3 + 2 + 3 + 

Quantum1 Numbers 

)-7 

1 

· 1 

+112 
-1/l 

1-8 

0 

11 
I 

+lfl 
-112 

)-7 

1 

+ 1 

+lfl 
-1:12 

@J 
7, 1, 9, 3. 5 

5 

2 

+2 

+112 
-112 

+ 

if 
6. 12, 4. 14. 2. 10,8 

7 

3 

+3 

+112 
-112 
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[ll'win xh!'Qdi nger 

( 12 Aug,u~t 1887 - 4 January 1951) 

Usi11g Teuyonic charged geomerries for mfiSS-EN f. RGY-J\1auer, 

a~1 elecrron ·s posicion and velocicy CAN be modelled simultaHeously 
(hm nuy ClW'mpl tc urt7{1o:;ure or immrcl wia1 ;r, wm offixr ;rs .-ompouem etlerg,\ momemn) 

Electron Position Uncertainty 
1\1.om1( o,b,tals ,,, e t)"J.)ICall:t d~scnl>ed .)s .. h>·drogen·hkf'" (mean •n!J one·electr on) "l<~ve f llrKtiOib 

over any spatial region of measurement, categorized by n,l, and m quantum numbers.. wh"ch correspond to 
thecl~tror\'s c '~tgy, .angul<.~r rnom~ntull'l, and a •.-{!Cter rnon ~ruurn compon~nt, respect .... dy 

Lepton·'s aN physical~ 'Spin 1 fe•~·nrion particles 
that can easily be misc:onstru:ed as having entirely ~different 

spin numbers without the catTed: physical topologies 
to base the observed measurements on 

Werner Heiisenberg 

(S: O~'li'IE>cm 1901 - I Februa.ry 1 976) 

Leptons are 121oop quantum rotors 
A 

an 1dentical fas.cia Quanwm Medta~t ics is a malhemalrcal representation of 
eqllnareral energy momenta rmeraccions and r~1e dwrged geometries 

of mass-EN ERGY-!Vfancr 

is prcserltcd with every 
120 degree rot~ti(\n 12 

iOetennining dle motion of electrons bound to atomic nuclei is 
akin to measuring the motion of wriable speed electric fan blades 

mounted at varlous 11eighta within a rotating caro-usel 

SpinOOWN 

v · 1 v 
v 

0-~ 

the r spin number is a 
measure ment of their 

magneliC moment 

The energies ot photo electrons arc determined by 
the Baryons they bind to & incident photons 

Every c~rged r(J.<:Il?JI (!Inn 
of a Lepton's Marter toJ)Oio.gy is 

identic<! I to ev-ery other 

The unique 1 2 faceted topolog~ 
of leptons results in an identi\cal EM geQmetry 

boeing ObQtwd for C!\l'ery 120" I'Otatiotl of ti'\Q parcide-

Maki~ accurat~ measurE!mE!Ilt arKII mathematical modelling 
of its rotational dynarn ics & me<hanlcs irKorrect 

with(lut the cQrrect physical topQie>gies 

Leading ro the i nterp~etation that 
the Lepton dis.ap,pear~ and re·a ppear~ 
when being 'observe<!' or meawred 
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E1ectron mode11ing & proba bi1ity ca 1cu 1ations v 

12 
0 -12 1 RE Electron positional measurements 

have proven to, be historically 
difficult to accumtely model 

due to the charged t 21t 
rotating topologies 

oflleptons 

KE 

Every elemental atom can be vtewed as 
a quantum carousel with a unrque number 

of osdllatlng fans positioned around It 

0 
42-42 

All periodic elements 
are made form 

Deutertum nuclei 

The baryonk: energies of nude!l 
de3ndnes the eneryfes of 

bound photo-eledrons 

z 
,~ 

,.'I 

8 

-
~ 5 ... 
r. 

~ 4 ~ 
;;::­
~ - 3 

2 

l 

d :t 

z 
• 

3 

r 

" 

z 

" 
.. !1:1 

2 

... ~ 

"' p , • 

,.. r 

... ~ / 

~ 

I 

2s 
.. ... 

" 

do "" ~ 

1Qd 
,I 

,.r 

......... 'o .. .. 
14f 

r 

' 

p, 
z 
,1, 

z: 

• 

A7mit h.t l 'lu.mtum n umh,•r 

1 I) l 

.,'I 

"'- A 

z 
~ .... 

z 

' .,.'J 

2 3 

,.. :~~ 

Com,puter generated piaU of . 
~of,e1ectron pfObabffites.are . · 

rnaccurate m~Hepresentatk:ms 
and should be abandoned In 

fcwom of malldlcatorrdc models . 
reflealw of the dlarged geometry h'v • • 

of each periOdk element ·. Q ..... .., ...... 
·. 

.. 
···-.•... 

..· . .. .... 
.. ........ "'" ~ ......... .. 

·. 

~~ r 

2 

Each fan has 3 blades, and a fixed speed n [1 ~ 
related to Its height above ground leveJ, 

AND the ~carousel rs tumlng around on its axJs 

........................... 8 The current computer generated 
electron probability diagrams in popl:llar 
use at present can now be show to be a 

rnbrepre!lentatave model of mathematical 
model ling of electron sub·o• bital energies 16 

~ 

32 ~ 
~ 

32 ~ 
~ 

16 
8 
2 

The nucler~r qu~mtum levels. [r"'}, 
intrin~ic quanti sed angular momentum [h] and 
orbital anglJiar momentum (I) of each electron 

bound v.Jithin atomic nuclei are all the direct 
result of the Baryonic energies of the nuclei 

t hley are bOlJ nd to 

Each level of the quantum carousel 
can contain only a I i mit@ d number of 
fans ~each runn ing at a specific speed 

l rmagin~e trying to measure (or mode!O the motion of any 1 quantum scal~e blade whille the carousel rotates 

. . . . . 
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Da ton Model 

Thomson Model 

Quantum Topologies 

0 

Historica11y viewed as a spherical object 

Tetryonic chaTge geomet1y has finally rev:ealed the 
true quantum topology of all atoms 

A 
EfGdron : ~ 

. . 
. ·. ' . . '.' .. · ; '"·. . . . : : ... · ; . . . 

. . .· ... · : .. · 
I I I • 

. . ·. ·. 
~ : .. . . · .. . . ... .. : : ... . . . . . . · ... ·,.· 

..... .. 

Quantum Model 

Rutherford Model 
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Element numbers 
The rule dictating hovJ many nuclei form each Atomic shell is known as. the Aufbau principle. 

The physJC<.ll and chemical proper tie~ of elements is determined by the (ltomic stn.rct1.He. 
Th~ atomic s.tructur~ is. in turn. d~tcrmin~d by the electrons .and 

which shells. :subshell:s and orbitals they reside in. 

The maxim um periodic d crnental numbci is 120 

2 

8 
+ 

18 
+ 

32 
+ z 

32 
+ 

18 
+ 

8 
+ 

2 
!itvm~rot 

r uclei pet le¥el 

The number of nuclei per quantum level 
is veflective. of photonic energy levels and 

provides the foundational ~metry 

for all of the periodic elements 

EkriiM, II 

120 

119 

11 8 

lll 

110 

93 

92 
6 1 

60 

29 

28 

11 

w 
.. 
j 

2 

00 
@ 

~ 

@ 

~ 

~r 

[b 

[]({ 
Shell 

The number of possible nuclei in each Quantum level 
fol~ows aufbau pi i1 1dple ;numbers' which can be 

det.ennined using the foDawing summation fn1 i'iiUia 

Element Number 

Nudr:!'i 

8 ........................................ . ••-.2- •• •••n•• •• •••••• • ••••• •• •• •• ••• •• •••••• •• •••••• •••• •• •• •• 2 

7 ........................... . -~Er . t:• t:• I. I ••• l• :t . I ................... ._. I. I. 8 

6 ............... . 

5 .. . .. ·2+6+ t 0+·14 .. 32 

4 ... . ·2+6+ 10+14·. 32 
'=~~.-..~~ ...... 

3 2+6+1 0 18 

2 .......................... . 2+6 ................................ .... 8 

l ......................................... ~:-.. 2···························································· 2 
sub-(lrbi tal" 

o~euterium1 is the bu~1ding b1ock of a11 ·e1ements 

Each e1ement has e'lual numhef's of Protons, ele,ctron & Neutrons 

with d1eir stored mass-energies making up the m1o1ar masses, 

of elements not excess neutron as currently modelled 
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.. 
E 
;r 
!!.... 

~ 
~ 

1 Sub-Orbit (2 electrons maxJ O S Aufbau Princip1e 
(Nuclei numb~er and pos~tio~n} 

5 Sub-Orbi r:s (10 elec.trons ma.lt} 

3 Sub·Orbit5 (6 eiF.ctrons maxJ OP 7 Sub ·Orbit5 (? 4 eJecrrons max.) 

1\r.nntl. 1l ' ILI.Jrll um nu mh.cr 

3 2 1 0 1 2 3 

00 .................. 2 .............................................................................. . ················-····························································2 ............................. 8 
@ ···················2·+ .............................................................. ~ -· ·· --.·--- ·- -- ·- .... ·- ·--- ·-· -----· -- ··-· -- ·- ·- ... · ·-· ...... ·-----a--· .. --·· ... -·-· .. ---· .... --- 7 

(?J 2 + + 0 ~ 18 6 
@ ---------·-----·--2 + +- 0 + -14------·-----·-·····-~ ···········----------------·-······ -·-··32 --·----·-·····---·-·······- 5 ] 

~ 

~ 

[b 

~ 

Nu.;lcl 

Shells 

2 + + 0 + 1 ~ 32 

2 + + 0 ~ 1 

2 + 0+[1} ~ 

~ 
4 ~ 

3 
2 

-----·-----·---·- 2 ---------------·---·-·----------------·---·-·-----·- --------------------·- -·-· ~ ---- -· --.-.---. --.------------.-------- ·- ----. -· -- -· ------------ ·---.- ·-- -· ----2---------------·-. -----.----- l 

{1 @ (p) ~ ~ @] (f 
7 + 5 + 3 + 2 + 3 + 5 + 7 

2 10 1 
1 2 3 4 s 6 7 8 9 10 11 12 13 14 lS 16 17 18 1Q '0 '1 22 23 '4. 1S ?6 'J7 28 29 ~ u 32. 

A~ m.ldear ef1illi9J 15 a5SOdirted with each ,dt<;boo mnfigwatlon aillt 
upon, C21'b1n CDndrtkJns.. bound @l'ec:troR!i are able to l'nOWJ from one 2 

11.3 114 us U6 117 118 ~ lQ ~by emJ55kln or ab5orptlcn daquantum of 8 

.81 82 83 34 85 SG 103 104 lOS 106 107 108 ll)g :110 lll lll 
Mef'!IY; r.n the-form of a photon. 

18 

49 50 Sl 52 53 54 7l n 71 74 75 76 77 78 79 80 :89 '!10 91 92 91 9o1l 95 9fi w 98 H 100 lrnl 10<2 l2 

3-1 32 l3 34 3S, l6 39 40 41 42 43 44 4~ 40 47 48 .57 58 S9' 60 6<1 Q iGJ 64 65 166 67 E4l 6<9 1.0 l2 

13 14 15 16 17 13 21 22 2J 24 2.S 26 27 2:8 2S1 30 11 

s G 7 8 9 lO 8 
The Aufb!u pdndple am~ be wed to~ the btnd ng c:onfigur811on of Pn:!tons and Neutrons l:n llt!:JmJc: ~ 

2 acwn!Ing to tbetr 5l)edflc BaryonJc Enelgy IMs, In tum rewallng 1he qU3fltwn geometry of - I pertodk; Elements 
Q.u;mtum 

sJ sl pl pl p3 P·i pS pS dl ri2 d3 d4 dS d6 dl d8 ri.Y diO fj {2 {3 {4 r; {6 {1 {8 {9 f1() f1J f12 fJ3 114 l!lumbj!\r 

:sub-Oii'bltotls 
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A7mith .l1 fl'' m t••m nn mNr 

3 2 1 0 l ' 3 

Wolfgang Pauli 
00 

. 
8 ---.- ..... - -~- .... ---- -----·- &- .... -.- ..... -.-. 

Friedrich Hermann Hund 

@ . 
7 . -......... ,. ..... -- ..................... 

. 

~ 6 
@ §{f 5 1 

~ tOO 4 
~ .. c: 
t;,. 

~' 3 
[b 2 

~ l 

11 @] IW ~ @ fl 
(25 April 1900 - 15 1Docemb& 1958) (4 Feb~uary 189'6 • 31 March 1997) 

The orbjfal~ olio MY erlergy are 
nned in nrst wirh the electrons and only 
then ore the h1gher energy orbJ rals filled. 

aufbau electron orbital filling 
Orbrrals of equot erttrgy ore e<.Jcll o<euprcd 

by one eJet:tron before any orbJtaf is occup1~ 
by a ~e(.ond ele(trorr. arid ali f!fe( rrons ;,~ !.Jrtyly 
cxwpied OJ b:t(J/s m11H /J(1ve tne ~ami'! sp Jl stare 

0 Energy IPVPI~ 

00 ·· ··· ·····································································································?··· ···a·······;··· 8 
@ ......................... -- ................... -... --.... .... -- .. 2 .. --·:.:; ...... ~- ... :·i-.... -~:z- ... §.@ . 'l!tJ . ~ ·:2· ·····:; ·····~·· .. -;.;······~.i··· .. ··········· ·· ····················· ······ ·················· 7 
~ ·· · ·· ~3·· · · .. ~:;·····~;·· .. ·~· · · · · ·_-i · · · · ·~, · · · · ·~:i ·· ~ ~ ~ ~ ~ 4}11 ~ 1J ~ ~ ~ ~ §41 

© --·· §11 ~ ~ ~ . ~7 ~ ~ l® ~ ~ !11 m; a:w ~ ~ ~ ~ w ~ 'fJ'll :Ml 

~ ~~ ~ ~ ~ ~'iJ ~ 2#a ~ ~ ~1l {lj) 11~ 'lJ 11® ~® 1177 11ID ~ ~ ~ 

~ ~ --~i ··· · - ~2 · · ····:1 ···· ·"'· ·· · ·+;····-~i" ·-···..:3··· · · · 6 

~ <tV ~ ~- ~ ~ ~ 

~ ~w ~ ~tl ~ ~ 
~ u n 9 7 5 3 11 ~ 1J4J i3 'il~ U ® W {} 'j} $ ~ 1111 '[]~ 'j)~ 

[L .............................. ~- --··························--·~·-·····~·-···· .. ~·-·····~-- -····!.. . !§ ~ ~ $ 4} :@ .:~- --·· ··~· -· 6 ...... •.•.• .• • • • • • • • •.• •.• • • 2 
[):[ .. -· ........................................................................... ~- .... ................ - -~- ..... -~ .... .. - ~ .. .. . . ? .. ............ ~ ...... .... .. .......... ~.. .. .. .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . . .. .. .. .. .. .. .. .. .. . . . . . . . . . . . . . . . .. .. .. .. .. 1 

~4} ~~~ . 2 . 4 6.. 8 10 ~] ~.4 •. 

ff 

5 

4 
3 

8 10 

~ --....~ 
:r ~ 2 Atomic Shells 

Orbitals & suh-Orhtt.;~lc:; 
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Aufbau constructi.on 
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@ ···-·-·········--
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u Hemi5phere- Orbitals. 
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1 

18 
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8 

8 

Proton 
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Hemisphere 

5 

20 

l 2 

P, Hemisphere Orbitals 
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Baryom . 
mass-cncrg • es 

[fi) 

E 
TJje q•~ow tHtl reveJ moss-e•rergies 

of Baryo"5 defermiJ1es rlre 
krrrerk <ftlergre.s of erecfrorrs 

1n -1 e19v 

------69 ;19 2 --------------n 31----

-- ---64-;8o0-·-·-------n30·-· 

electron 
KEM field 

------60;552------------n29·-· ---V 5 ------- ---1.276941286 -e1s-----. 

-----s6,448-·-·-·-·---n28--- ~....;n:-_,. --V4---------8.172424232-e14--·-· 

.. 52J488-..... . 

..... 48;672··········- 2b--- ···- -2 ·······--·2..043106058-e14----

Compton frequencies 

·930MeV 

1.2el0 
electron n!5t Matter 
rs vefodty Invariant 

496 ke.Y 

spectral frequ des 

13.6 ,eV 

Atomic nuc1ei mass-energies 
Each elenten£ s weight {mass~ Maner in a graviuuional field} 

is rl1e resr-flr of rhe total quatua comprising char elenrent 

M 
. . 

' . 

' . 

v 
. ·-

...... ·· · ..... 

RE KE 
·. . 

. 
' . 

. 

. 

. . 

. 
. 
. 

e-

8 B-<1rym1 rest masses lcpwn r~sL .. , ....... :-. KEN\ 

[ [7 ( n) 2]+[ 2e19 ]+[ m ev 2
] ] 

1 De uteritl m mass-energy per shell 

Despite ving iffering mass-energies ch e terium nudei 
as the same vefo ity invariant Matter geometry [84-rt) 

spin orbital coupling in synchronous quantum conwrtors 

Elecrrons act as qr•aHlum scale rowling armatures i•~ awmic nude~· 
and can oni}' have specific ePterg~·es reflecrive of rhe elecrron orbelai 

ener~y level of lhe Baryons rn wf1idr rlrey are jound 

They acheive rlrese energy levels by absorbirJg or emiuing phowns 
10 aclreive lhe specific cmgedar nromentllm required 
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768 ~ 

S88 ~ 

432 ~ 

Hydrogen lonisation Energies [/mY ] 
Quantum numbers 

0 • • em1881on 

[&. ........................................................................ . • •~ ... •a •• •• •• ... ••~>•• • J•' •' •• • ••' •• •• •a•• •• lil• •• "'lit"WniiP"!"'' : . 
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~ ............................ . 

1 · Wlli~W . . 
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t""i-
~ @ ...... .. 

~ ................................................. . \1 
........... 4 .............................. ... : :. • '"· ·· . . .. . : -- ......... .. ........ 

. . . . . 
(F) 

~ ......................................................................... ~ 
~ ~~~. · 

............................................. { ~ ?.----. . .f.' .. 

acceleratirng ~electrons 

g) 

electron orbitals 

·. 
... ..·· 

absorption 

prod u c~e spectra 1 lines 

8 

7 
6 

5 

3 
2 

V't -a; 
> a; -
~ 
0') 
s-
Q) 
c 
QJ 

13.6eV 
Free electron 

5.107765145 c13 

6.671366720 c13 

9.078047137 e13 

1.307587877 c l4 

2.043106058 c14 

8J72424234 el4 

Planck quan '-

Spectra 1 li.H e 
series frequencies 

{HydmgePrj 
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Carbon 12 

4 

270,072 

6 Protom. 
6 Neutrons 
6rei'~'\Jf0i'l~ 

[2+1.2] ] 
[J&-18] lil1 

D-12] 

12 

c 

6s1 

Urn ifiedl atomi~c Matter unit 

H 

22512 

1 .. 660538783e-27lg 
I Proton [24·1.2JJ 

n1 
(0-12] 

Redefining Atomic weights 
Atomic weight (symbol: AI) is a dimemionle~s ph~sical quantity, 

the rat10 of the tlvC?rag~ mass of tJtOil'IS of <u1 elemC?nt (frorn a g1ven sotHC&:!) to 
1/1 i' of the mass of an atom of c-~rbon-11 (known :.=ts the unified :.=ttom1~ m~.:;-. urut) 

The ·u~Jijled a ron-ric tt1 ass unic' curren rly in use 
is known to be inaccura re and muse be corrected 

i~1 order ro bring c1ariry & increased accuracy 
to rhe arott1;c weights of all elenients 

Ar = 22,512 
Hydrogen 

Defining Hydroget~ as having an exact 
acomi,c Planck nlass of 22512" quanra 

provides unijorntity with Tetryonics 

Deuterium is the building block 
of all elements in the period table 

Ar = 45,012 
Deuter1um 

Defining Deuterium as having an exact 
atomic Planck m:ass of 45oJ2t1 quanta 

reflects rhe lrue charged geometries 
of all Elemet1rs & their topologies 

42 
(24-18 

22 .LJ006 

1112 c,2 
Ar =- 22JS06 

1.660096209e-27 kg 

1 Pro~on [}4-IJ 
n1 

0-6 

D 
1/6 c 

45.012 

3.320192418e-27 kg 
1 Proton 
1 Xeutron 
1 ei'tcHOi'l 

124~1 21] 
[Is-H'!] 1n1 
[D-12] 
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NAu 0.00 1 k.g 

22,512 

1.660538841 e-27 kg 
One 0~ IS ~ppro~im:~~teJy (!qu~l to ~he 
m~c;c; of one proton or one neutron 

1.659653693 ~271kg 

36 

::: It\ I+ ·~ p+ 

oA99a.667o2 H 

o-499666702 H 

Deutesium is the building bfodc of -1111 elements 

2 
H 

45.012 

3.320192534 e-27 kg 

Planck mass-energy units 
ThC! unified atomic mass unit (symbol: u) or D lton bymbol· Dat 

is n unit th(lt Is used for indicatmg mass on (In orltom cor molecular 5c.ale 

270,072 

1/12 the mass of a 02, g•~hene atom 
• • el ., d at rest m 1ts ~ _ ectrc.nnc groun __ state 

1.oo053878lt83'x 0 27 kg 

22,506 

is an inacarrate means of detennining the 
exact rest mau of a Hydrogen atom 

22,512 

Carbon ll lws 270.072lt {)lanck quaura 
f 21o.o72 1 12 = 11. so6J 

Jlydrogeu ltas a mass of 21.51.m (21.500+J2) 
reqfJirrng aU mass w be calculated direcrly us;ug the 
PlarKk nta55-eJJergy quamwt! (.oorkg I NA I 22,512) 

& Terryonic charge geomelries 

U1sing Tetryonic theory to define 
- . -31 

n Planck mass = 7-376238634 x 10 1(8 

(tee T-,onb QM 15-04)1 

exact atomic. rest masses for .aD 
partides_ elements and compounds 

can he detennmed diredly flvm atomic theory 

N~ = 6 .02214179 e23 
The mole as the ~mount of su l»tance of~ system wh ach <ont.'l• ns as m~ny elementary ent•t•es 

as. the1e are atom!! 1 n 0.01 :2 k1logr<Jm or carbon 11; 1ts !>ymbolcs "mot~ 

0 

270 ,072 

NA(I2u)- 0 012 k~1 

!j. PrOUMl~ 

6- Neutrons, 
6elec•roos 

12 

c 

6 [sl] 

Carhon h<ls a number of 

clilfl."ring .ttnmic cnnflgurations 

(a llo l f''t) ~H~S) 

54 
2 :12 - 2.52 

IS Proton~ 
6 Neutrons 
6electrons 

D4·12l] 
[16-181 n1-2 
( 0- 12] 

6 
c 

12.6493 

[He] 2s2 2p2 
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45,000n 

1.659653693 e-27 kg 

6 
(24-12} 

p + 

45.000n 

2 
8.851486361 c-31 kg 

(CJL-IZJ 

12n 

2.411109611 e-3S kg 

[v-vJ y 

0 KM 

Plan1ck mass-en~ergy contributions to the me.asured 

we·ights of periodic, elementary m.ass~Matter topologies 

Baryons have 2,25e23 Planck quanta 
comprising their rest Matter topologies 

[930.974 MeV) 

~187 X 
[496.5 keY] 

Leptons have 1.2 e2o Planck quanta 
comprising their rest Maner topologies 

~ 36,711 X 
[13.6 eV) 

Photons are planar geometries {Matter-less] 
(purely Kinenc mass-Bnergy mtd momenta) 

' I h~ Lymi'ln alphf1 spcclr~l line m()ss-cncrgy contribution 

Lc) the m.nss uf a 11c:utl!riurn nuclc:us is 11cg1igihlc 

Electron quantum level energies 
are detennined by the energy of 

the Nuclei they bind to in elements 

[1.862 GcV] 

90,012n+ 

Photons contribute spectral 
mass-energies to the nuclei mass 

but are themselves Matter1ess 
[ 2D zero rest mass-energies] 

PhotoMs are 21r: charge mass-energy 
geometries 
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1onisation energies 
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lO "le£r)'OPlic energy momenta geometries 
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imri5ulimr C'tH~r,g;es of mrdei 

Z2 ke2 13.6z2 
E = - --= - eV 

n~ 2ao n~ 
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Elementary ionisation energies 
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1lhe term ron~ energy (B) of an atom Dr' molecule Is~ mfn maJ KEM field en"~ ~ulted 
tore~(« unbind) one mole electron from one mole of ~s aans, 

l~f~ ln l!'l any spa-dil iOn and n hs g~rtd erlefW rt4te. 
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The term •ionizatiOn energy •s ~omet•mes used as. a name for the .... ·ork needed to remove 
Cor un-bind] t he highest energy p hot tX'Iectron rrom an atom or molecule. 

However. due to interactions with surfaces. this value differs from tne ioni.1ation energy 
of th~ atom or n'lo le-cul~ in question wh@'n it is.loc.a1cd by i[S@'lf in frc@' space • 

So. in the t<l:.e of surface ads.orboed dtom~ <md n-\0' ecult!S, it m<~y be beuer to uS!'! the morl:! 
gene1al term "electrQn bind.ng energy~ In order to (!\!Old confl.Jsion. 

Both these ni.!lrnes are alw wn~etlmes used to describe the work needed to remove an 
electron from a "lower· orb i t<ll (i.e~ not the topmost orbital) for bath free and adsorbed atoms: 

m }U<~ cases i( •s ne<essaryto spccifytl'\e orb1tal from v··h•c:h lhe elccuon h<ls lx-cn removed 

E = 
Z 2 ke1 

- ----
n 2 2U() 

-
I3.6Z2 v· ---e 

n2 

Ev,ery el ectr,on in each elementary orbit has a unique i onisatii on energy 
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Erement number 2 

113 114 11.5 116 117 118 8 
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30 M . · J • ____;.,a,) _ atter topo ogtes are "'""'' •• .,, ~ 
of charged 20 mass-energies 
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Relativistic mass-ENERGY-Matter 
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Eiusleit~' ·s rel.alivislic {Loremz correcredJ slress et•ergy teliSOr 
aggregmes all forms oj,eti'ergy into a si1Jgle eJJergy densily gradien'l 

Tm [Ji) 
C4 + 

3D rest Matter + Lorentz corrected 2D KJnetlc Energies 
= total Relativtstrc Energies 
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Deuterium is the building block of all Elements 
(save HydJogen) 
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0 -1 

orbitals 
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The Molar Weight of any Bement 
Is ,a ll!lf!Mtlre of !its. standing 'WB'tM 

~le:s 
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······· ~ · ··········· .......... . 2 . 

@] 11 
-2 -3 

Any mass-e111ergles In 
excess ,of the molar [n1J welgiht 

Is a measurement of a erement's 
CHEMICAL energies 

T~~e Kfuetic Euergy difference belweetJ a~ry Element 'S lOtal {~rJ J Deureron mass-e11ergies and ;ls Molar mass 
lras bisrorkany been' it~correcdy ~p,ait~ed as re-.Sultir~'gfrom aH ,excess m~mber of Neutrotis iu tire atom 

it is nol,. Z# ~ (1u•rnber of Prowns ~ ,;rumber of e~ecuo~15 ~ number ofNelllron:s) 

Elementary mass-Matter 
n per nudei 
lel'ih·=n 

2nudei 
120 Unbinilium 

2 I7-I'IJ!<%ea] 1 19 Ununennium 

+ 118 Ununoctium 
Blliidei 

t69,7SO ea] 87 Francium ,g 

18 
+ 112 Copernkium 

~8 nudei 
f65,232ea] 55 Caesium 

32 
+ 

l2 nudei 
102 obelium 

f60,852ea] 37 Rubidium 

+ 

32 1.2 nuflei 
70 Ytterbuim 

l 56,1)1:10ea] 19 otassium 
+ 2m 

~s nutlei 
JO 

I S.2,S.96 ea] 11 ~um 
+ 

8 I udt;,oi 10 eon 
l4~.720ea] 3 Lithium 8 

+ 
21 ;ud(:i 2 Helium 

fot,.S,D12eaJ 1 Deuterium 2 

The rest mass-Matter ~of any Element 
is the sum total of 1ts constituent 

Z[n::q energy level Deuterrum nucfei 

Aufb,au 

[ 

z Protons Z# z Neutrons 
z electrons 

24-121 J 
18-11 81 n1~ 

[0-12 
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X = A cos (wt+ cp} 

Circular motion 

circular harmonic 
motion 

Circular mot~ ons describe 
the motion of a body 

with a changing velocity vector 
[the result of an acce eratlon force] .. 

Periodic Harm1onic motions 
Much of the math in of modern physics 
is predicated on the assumption that 

n [where it appears] is related to 
the properties of a circle 

l 

3 

:p 

F= -kx 

Linear motion 

Simple harmonic ml)t;iQn can be visualized as the [piOjection of uniform circular m(ltion onto ane a~1s 

Prmc1p<tl Ouanli..Jm Numbers. 

3 ' ' J . 
~ ----------rRE _________ 8 

-·-·.----------------· 7 

Sub-orbtta1s 

6 

5 
4 
3 
2 

1 

simple harmonic 
motion 

Nudei per shell in elements follows 
a 'periodic summation rule' 

that is reflective of 
phot~onlc energies 
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nuclei per ~hell 

STEP ONE 

Peri odic summation fo I lows the 
atomic shell electron config 

1 00. 
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2(x2
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[[ 

Each atom1ic shelll can hold only a 
fixed number of deuterium nuclei 
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18 

32 

32 

18 

8 

2 

z 
Periodic Summation 
Periodic surnmation is a notation developed for Tetryonic theory 

to model the geometric ~erie~ addtion ofZ[n"] energy level 
Deuterium nuclei that form the periodic elements. 
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Periodic elements build up 
following the arufba u s·eqruenc~e 

~R 2 
2 n\Jcl~ l20 Unblnlllnm = l74.496eoa] 

+ 

~Q = 8 
Snuclei U8 Ununoctiurn 

169,780 ea] 
... 

rEP ~ 18 18 nuclei 11,0 Dar mnatl tium 
165.232 ea) 

... 
~0 - 32 

32 nuclei ~ Uranium 
[6(),8S:?. ea) 

+ 

~N 32 nudei 60 Neodymu·m ~ 32 
156.640 en] 

+ 

~ •snudet 28 - [52.598N) ... 
iE[ 8 8 nucle-1 10 Neoo = 48.720ea) 

.... 

~I\ 2 nude~~ 2 Hel urn = [45,012 eal 

0 Hydr()()Cfl 

THe LHS of the nota110n dete• mine 1he number of nuclei in e;Mh atornr< s.hell, from 1he period•c m.ass.-energy levels for atoms, and •he RHS foiiO'.NS •he aufbau bu ld•ng princ•ple ,o determine, he ·~t mass-r..'l.aner of any s.poc.fic: e&Mlent 

Each periodic element is rna de ,of 
Z [n2energy] deuterii!Jm nuclei [

z Protons Z# z Neutrons 
z electrons 

24-12 
[1 8-18. J n1..:8 
[0-12] 

Planck ma.ss.-€!nergilli!-s. form t:he .surface integral 
of re:st Matter topologies for each periodic element 
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Element numbers 
Nuclei per shell in elements follow 

a 'periodic :>umrnation rule' 
that is reflective of 
photon•c energie~ 
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Periodic mass-E ERGY- Matter 

following pertodk sum malton rules for shell filling 
H[ 1-8] quanLum energy deuterium nuclei 

cottlbine to fonn eletnenrary Maner 

00; 32 B.!I")'IHI rnt 111J~!>n aq.;,.n rnt nu • Kl:".\1 8 

~ [[72(n) 2]+[12e19 ]+[m.v2]l 
!}{ 25 Dculcrium mass-energy per ~hell 

The measured weight of Matter in gravitational fields is the result of 
planar mass-energies in tetryonic standing-wave geometries 

Th,e periodicity of all rhe elenrenrs, 
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cv 

along w,irh thei'r exact tnolar resr mass-energies and 
quan[um wavejiH1C[ions can .be described with Terryonic geometries 

Ionisation eneTgies 
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Photo-electron ionisation energies 
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Eigenstate- lonisation energies 
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The ionisation energies ol individual atoms. varies due to many factors, namely: 
elc-cltOt'l spin-or l>it.:t I coupling with BaryGns of specific energie:s,. 

the relativistic energies at photo-electrons bound in lluclei 
ar\d litterbewe-gung effe-cts on bound c-Jectroi'IS 
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Proton - Neutron Curve 
The graph below is a plot of neutron number against proton number. 

It is used as rule to determine which nuclei are stable or unstab1e. 
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Historically~ Proton-electron numbers are viewed as being equivalent 
in neutral elementary matter with the excess molar mass measured 

being the result of ~excess or extra' Neutrons in the atom 

Atomic Nuclei Numb~ers 

All perfodlc elemenrs have an BQUAL uumber of 
.Pro!D~tt NetaroJtS & Blectnms widt rlte#r molar mass-Matter 

being determined by their quannun level mass-energies 
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'feuyonic modeHlng of dae charged mass-BN.BRGY-Maaer ropologies 
'!! elemenwy atoms and rhe nuclei that comprise them. reveals a DIRBCT 

LINEAR relatituuhip for the number f:!f ProtDNS-eleamns-Neul:rDMS 
in aJJ peri'odlc elements and Mclear ·isotopes' 
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Planck mass-energy contributions to elementary Matter and isotopes 
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wit hi va ryirt'19 enetgy levels 

The m~~~·er"'ergy content of Deuterium nudei creates the molar mass of elemer"'tS 
[not extra neutrons in excess. of the elemental number] 
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Ba..-yons KEM fields eledrons 

930.947 MeV + 13.525 ev 
M,ap~ping Pllanck mass-energy contributions to elementary Matter and is~otopes 

3 

Schrodinger's quantum numbers 
-· ........................ .. 

2 .... -- ,- -·· ·r·-..... 2 .... • . .. -

Bohr's atomic orbitals 
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/ 3 
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E --

ax 2 + bx + c = Z 

E - nh -
polar t'lh?fiD ::.pimrs c.crme:->y o) Retle Cormit'r 

Identifying electron1 rest Matter t~npologies as velocity invariant we can re-arrange the 

component Pla1nck mass-energy geometry formulation of periodic ~ele·ments to 

v 1.20~ e20 v 
SF*Cfr.tl lin · s electron rest 1rnan 

reveal a quadratic formulation for all Z numbers 
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The atomic shell energy levels 
of Deuterium rnuclelln elements 
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The relativistic rest mass~nergy--Matterof all periodic elements 
is the sum of the mass-energi ~es of aU atomic nudei and spectral lines. 

that comprise its mass-Matter topology as measured in 
any spatial co-ordinate system per unit of tim~e 
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Carbon 
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P1a inurn 

191 

Avagadrors number 
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atoms In l iKG of Mattef [of Matter] 

a tomic rest mass-Matter 
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.atoms in 1 IKG of Mat~E!'f 
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atomic re-st mass-Matter 

Terryotric charge geometries make werglrfed cHomic mass meas•~remetrls and ccdc~r~a[ums obsolete 
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in order to better d'eline 1 KG of m;;,ss-M?!tter pre<:l:s.ely for a ll future physk 4d references 
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Tetryonics 51.88 - Radium atom
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Tetryonics 51.89 - Actinium atom
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Tetryonics 51.90 - Thorium atom
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Tetryonics 51.91 - Protactinium atom
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Tetryonics 51.92 - Uranium atom
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Tetryonics 51.93 - Neptunium atom
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Tetryonics 51.94 - Plutonium atom
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Tetryonics 51.95 - Americium atom
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Tetryonics 51.96 - Curium atom
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Tetryonics 51.97 - Berkelium atom
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Tetryonics 51.99 - Einsteinium atom
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Tetryonics 51.100 - Fermium atom
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Tetryonics 51.101 - Mendelevium atom
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Tetryonics 51.102 - Nobelium atom
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Tetryonics 51.103 - Lawrencium atom
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Tetryonics 51.104 - Rutherfordium atom
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Copyright ABRAHAM [2008] - All rights reserved 189



Tetryonics 51.107 - Bohrium atom
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Tetryonics 51.108 - Hassium atom
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Tetryonics 51.109 - Meitnerium atom
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Tetryonics 51.110 - Darmstadtium atom
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Tetryonics 51.111 - Roetgenium atom
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Tetryonics 51.112 - Copernicium atom
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Tetryonics 51.113 - Ununtrium atom

Copyright ABRAHAM [2008] - All rights reserved 196



Tetryonics 51.114 - Flerovium atom
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Tetryonics 51.115 - Ununpentium atom
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Tetryonics 51.116 - Livermorium atom

Copyright ABRAHAM [2008] - All rights reserved 199



Tetryonics 51.117 - Ununseptium atom
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Tetryonics 51.118 - Ununoctium atom
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Tetryonics 51.119 - Ununnenium atom
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Tetryonics 51.120 - Unbinilium atom
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Alkali Metals 
rhc alk.ah mct.:lls.Llrc sil .. ·c:N.olorcd (caesium has.-.. golden hngc}. 

soft,low-dP.sY;i ty metals, wh"ch react readily with halogens to 
forro ionic s.11t.s,. .lfi.d with w~t~r to fotr'r'l $.hClt1Qiy OJ lkal ir 12 (basic) 

hydrQlddes. 

These elemel'lts ~II h~ve one electron m thetr Q Jtermos.t shell, 
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sP..cll s to lose one e!ccuon to form a srngl~ chi!rged pos-itive on. 
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A1ka1ine Earths 
Tt c alkalule r.:tHth mctai:S..iHC :S.1Iver colored, :.oft mctals. 
wh ch re~ct readi ly with halog~ns to torm ionic :salts, and 
w1th water, thout~ll ,,ota~ r<~p dly <~~the <~lkali metals. to 
form slronq a k~lu·w;o (bar;ic) h)•drmddes. 
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,., to lose two .Pie(trons to form dol hly rharged po.:;,tive ionc;, 
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A metafoid •s a ma~er al with .a small ov-erlap m the 
en~rgy of (1)e condu{t•on b~nd ;Jnd 11alence b.a.nds. 

Unl1ke o1t regul~r rnct(ll meta 01ds ha·~e been descr bed 
electrK a ly as cl1arge c.ame~s of both types (holes and elec:1rons), 
so •l could ~ argu~ that they shot•ld be a~ I led 
double-meta s' rather than meta o1ds. 

As metaloids have fewer charge carriers than metals. 
t~y typ•c.al y have lo .. ·.<er electr <(I and the ~~~ conduchv•t•cs 

Shell e~' (J Y 
le·.·el 

p 
Non-Meta 
Metalo1d 
1-'oor M •loll 

p-0 b 
liD~~~ 

p1 ub-orbltals 

<1-.a•ge ct'lr.-.ers typ•c.ally occur m much smal er •wmbers 
than rn a rea me at In th s rewer.t they re5-emble 
degenerate semKondU<t()(S mor closely. 

5 

Thi$ exp1ai ns why the elect neal properties of meta!Q ds are 
partway btt · ~' tho~ of mc~s aod s.ermcondiJCtors 
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Halogens 
Owing tot~ ~ cttvtty, the ha1ogens are found 
n 1M ~n'Aronrnent only In compounds or n Ions. 

HI ide Ions and oxoanlons. sud'l.as.lodne 003.--) a 
be found n many m I1Eia sand kueawater. 

Hi5ogeoated OJgarllc c:ompounds ~n ~50 be fO\Ind a5 
natu~ I fWtlodiKtS 5n living or~s.ln their etementat forms. 
the hiJagen5 extst as dtatomk mokc\lleS. but these onty Nw 
a~ @lQ~ n nature .and a~ mt.lll:h ~ cotr~mon In 
the laboJatCKY and In ndumy. 

~he I Quilntum 
level 

p @ Halog•n 

p3 Orbital 
oo~~b' 

p5 I 

At tQO(r'l tem~tu~ and pteS.S.Ure, fkJor ne and chlor.~ a~ gases, 
brom ne s a lquld and lod ne Mld as~ ne re sot s. 

~p 17 b ttM~ tM only periodic tAble group on bltln.g 
al th ee states of matter at room temperature 

,,_ohll 
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The properttes of the noble 9iHS CiN1 be I~ by 
modHI ~ d ltOmlc dl'uCturt. ttMir OUhr s.t...ll of 
'4lence ftedtot.s.IS CQnsidefeG 10 be -tyj , giving lMn'l Nttle 
tendc:ncyto~lncMflll~ ~Mel onfya few 
huJMI~ noble g.ascompou11Ch ~been~ 

The fMtdng and boiq points for eid ftObfle gas we dose t~. 
<Menng by less than 1 o~ (11 4fJ; conHQIJe'ftfy, they .e liQuid$ only 
O¥H almlll t~n1nge. 
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Transition.al Metalls 
In c.hemistry, the term tr.lnr.ition met<JI (ommonty refers to any 
element in the d-block of the per•od 1c tab e. 
including the group 12 elements zinc, cadmium and mercury. 

This corresponds to groups 3 to 12 on the periodic table, which are all metals. 

More strictly.IUPAC defines a transition metal as · an element \offiose atom 
h<.ts. <m irKo nplt:tc d ~u b ~t ell, or which can yivc n s.c to G'ltioth Wllh '-' '' 
incompiPte d sub-shell~ 

Tht> first definition is c:;imple ~ncl has tr~ditional y been uc;~. 

Hov.-ever, many interesting propert es of the l r~nsition elements as a 
group ar4" the re~ult ofthelr partly filled d sub~hells. 

Shell Quantum 
level 

d @ Tron~tion M•"' 

4 d-Orb·tals 
ffil~e® 

dl -8 sub-orbita s 

The name transition comes trom their position in the periodic table. 
In each of the four penods. in which they occw, these clerr'lll~flts 
repre~nt the successi .. ·e addition of electrons to the d atomic 
orblt<.th or the- a ton ::;, 

In thi:. Wdy, the tramilion 1'1 !!ldh represent the tf.an!.ition ootwt.>en 
group 2 4"1Pments ~ncl ~rOIJ[l13 4"1PmPnt~. 
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Post-Transition Metals 
In chemistry, the lerm post-transition metal is used to describe I he category of metallic eJements. 
to lh~ right of th~ transatton el~mCflls on the ~riodi< table. 

Th~r~ <ue tlflO IUPAC defirntklt'ls (If •transition f!lemcntM that ~ been in apparent C.(ll'lfl ic.t 
with one another since S-eptember 2007. 

Ac<ordlng to the first definition, tran~iUon metal~ arE" elements In 9roup 3 
tnroug h groop 11. 
In th1s case, post-tramltlon meMis ndudeall of group 12-
zinc. cadmium. mercury, and ununbium 

According to the second debnirion. trans.ifon elements 
either hav~.an incomplete d-suMh~ll ()'f have the ability 
to form an inc-omplel~ d-subshell. 

PO"it Tr~nsitiOi'l MCtCll 

dS O~rbital 

Dll~-® 
M d9-10 sub-orbita~s 

She I Qu:)ntunl 
level 

In 2007, me1cury[IV) fluoride was synthesized.l2)[3] 
This <om pound contains a mercu•)' atom with .an 
i ncomplere d-subshell. ancl ununbi um is predicted 
to ha\•C! tl\c capacity to form a s.imii<H e-lecttonk 
configur<~tion. 

In this caSE", pos;t-transition metals lnclltde only zinc 
dl'\d cad rniu m within group 11. 

PostTmMitlona~ metals 
are nomally defined as 
completed d orbitals 

Teuyon1cs suggests It may 
I~ appropt"'aM to ~nclud!! all h 

ciS orbttal emet Its rn thls grouptng 

I "'"'l) ln. I 

~ -·------ -- ·-·-·-· 6 
!H~,'f~:.+ . . 5 ©-

H,:-9H~R.R 

4 
3 

8 
'Post~transition,al 
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Alllimthanoids are f·b <Xk elements, corresponding to the fill"ng of the 
4f ele-ctron shell 

Th!.! lar thano•d se.ies (LII) 1S lhJmcd <Jftl.!t Lar thar um. 

Th!.! tnV1ill 11ame "tare car tt ~ .. i:s wmetimcs u~ to d11S.Crebe <JII 
the l.:mth,'lnoid-; togethen• tth 'S(andi Jm :-md yttnum. 

These elementc; .'Ire •n fMt f.'llrly ahund<mt m nature, although ri'lre 
as compared to the ·common· e~rtns such as lime or magnesia. 
Ccnum Is the "'6th most abund;'lnt element •n the E,1rth's crust, 
neodymium is more abundant than gold and etJen thulium 
(the le,•st cornmon naturJII~ ·occumng lanthanu d) 1s mote 
abundant than iod nf!'. 

f 

0 7 f-Orbitals 
Shell Qoontum lfil~ 

level f1-14 sub-orbitals 

The ~erm ·rare earths" arises from the minerals from which they 
\'YC e •so ate<l, vhuch v,•cre un(ommon oxtde·t)'pC m111e•als. 

Accord11'9 to the IUP.1\C ternm olog)', tt 1.! bntt ano d (prcv ous1y IJnth.an de) 
senes c;omprises the fifteen elements w•th atomic numbers 57 through 71 , 
fr01'11 wnth.anum to Lutetiu t 

The usc or th1:. nam12 •~ depr~<.~tcd b:.' IUPAC, a~ the-yare nei'h~r 
.are in .'lbundan-re nor •ee~•thsR (;'!n obc;olete term torwe~tPr·m~oluhle 

strongly b<J~ic: O};ides or t>Je(Jropos tiVe metals lnC<lp.:tbfe of bemg 
smelted •nto metal1.1s•n9 l.:tte 18th century te<:hoology}. 

14 
Lant anoids 

Qu.antum ~e-~1 
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Actinoids 
Accordjng to IUPAC nomtnclatu~ .. tht .ctlnoid (p(eviousty actintdt) 
seties encom~UM the IS chemlcil tltments th.flt he be-t~n actinium 
ind l.awre-n<lum lndude<l on tht ptfiodic tab'e, Wtth atorruc numbtors 89 • 103. 

The .xt.nold Sff~ dtt•vts •U Nmt from the first et~t in tM ~ies. 
acbnium. •nd ult•I'Nttfy from th~ Gtf.tk o.ro< £,lk1•1), ·r~; refle<ting 
\hetitmfonU ' t~tMty. 

Tht .KtJnOidS 0~ ltss Sltl'lll.ifiiY tn thetr <twmic:» piOpHbfS than the 
linlholnold l<fot> !Ul~ t>ohob<hng • wldot r~ngt ol O>Oditoon Slilt1. wlll<h 
in.~ atd to CCW'I(U)IC)ft .s to wht'thef .ctnum. lt'<>num. and uranium 
should~ con~rtd d block elfmtont,_ AJ ~bnoids Itt fJdloa<:t•ve. 

Shell Qu<'lntun\ 
k-vcl 

f 

7 f-Orbitals 
!Ji)~ 

f1 -14 sub-orbitals 

Onty thorium .md ur..n•um occut Ntur-atly 1n the firth's crust 1n anychlng 
mort t~n tt.Kt' qu.lnt•LttS. Ne-ptunium ind plutonium~ been knoYin 
\o mow up rwtur~ty In thKt •mounts 11"1 unn•um Off'S •s 1 resutc of de<.ty 
01 ~t. 'T'M rt«~o~•l'lolng ~taonotds we-re drKOWfed in nuclear 
fanout. 01 wrrt synthti&ltd in ~rtlett colltdtfs. 

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

-----
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Chem'ical el ~ement bornding 
Alii Deuterium nucllei pack in hexagonal patterns. 
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I \ 

. 
• 

r~--------, . ' 

# 

• 

' ' 

\ 
\ 
I 

' ' ' I 
~ 

p4 

' I 
' I 

. 
• • , ;·-------·.\ .. 

-------~- --- - -
' I . , . 

• ;------

. 
I 

' . ' , 

. 
... ..... 

' \ 
' \ 
' 

' 
' ' I . 

• 

' I . 
I . 

I 

• 
' • . 

• 

' • . 
• 

' 

' ' \ , . 
• 

1 I 

P6 
\. ____ / 

\, ,:· \ 
~ I ' 

.... /'. ________ (' . 
_______ / \ ----- \ .... ______ _ 

' . 
\ unfilled atomic· orbital / 

I I 

by vacant hex9~onal \ ~ 
.. ___ po.£itions are. indicated ( 

------- ~~ _ tiles , ·------· 
\ I ' 

I I 
\ I • • 
' ' ' ' I I 

I ' I )····---· )··---·--( I 
' 

Tetryonlc mass-Matter-topologies. 
~n be represented as hexagonal,~----
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When seekin9 the mo·st stabile energy configurations 
nuclei & .atoms bond to create fi lled s&p [stable octet] 
electron orbital patterns as well I as filled d & f orbitals. 
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Pertodlcl able Atomic configurations Lithium 
252 
l.lb-1'26 

li 
6.161S 

50 c 
12.64·93 

0 
16-9744 2 2 

~26 ll6 

135,036 
3.672 14,688 36,864 O.CJ19fiCI5776o2 I ' 2~ ~I 

ln.OJ' l..~·-h · 

Allocrope.s CJre dtHerem .strrrc~uml jom~s o..r fhe some elemem arrc.l nm exlrrbic quire dUTereru plr~·sical properfres and dremkL~r belruviour.s Oxygen 

Allotropes 

504 

270.07:! 
1•1'» ~)t ., 'l& 

[ 

Protons 24-12: J 6 Neuttons 18· 18 [fi) l 
ele<:trons [0-12 

The Periodk Table, although useful in identifying Elements 
via their atomic and quantum numbers, does not refl!ect aU the 

charged topologes that Deuterium nuclei ·can furm as they combine. 

72 
.336-336 

Various atomic configurations with the same Tetryonrc ~charge. but differing i n their fina l 
mass-Matter t opologies and properUes can be formed ~ they are the Allotropes 

Some of the more p lentiful chemical elements form thi$ way 3,60,096 
:!.b561~ Ol."J i! 26 f.;; 

Carbon 
c ~o4 c 

12.6493 
11.9968 

270,072 
l •"!'•liiWI " · 

o·•, .I~ • L; 
14.688 

[ 

Protons ' 24-12. J 6 Neutton~ 18· 18 Dil l 
el e<:trons 0-12 

6 [ 
Protons "24-12 J 
NeutroM 18·18 liD 1-2 
electrons 0-1 2. 

Li 
6.1615 

0 
15_995 
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AlloLropes are elemenls created from the same 

number of Deuterium nudc1 as pedod ic elements 

but possess a dlffering mass-Matter topolog-y 

same component charge 

BerYllium 

3 6 
168-168 8 

M 
The varying materia 1 geometries a llow.s 

what is the same chemical e~ement 

to possess vastly difTerenl bonding points 

and chemical attributes 

Be 
168 168 8.3241 

~87,392 
[I 1~l.:4911 .. "-J6 'q, 

Allotropic geometries 
[charge vs Matte·r ] 

2 0 2 l 

00 . -.- ... ------ ....... -... -..... -.---------- ..... -... -... -.- ... -- -· ------.. 8 
@ .......................................................................... 7 
~ ................. ..................................... ......... ....... 6 

X.me ellement al!:otropes have different Matter wtJologies 
tl-.a! ~t:si s.1 in dirr~@n! pha:s~s. 

5 
4 

3 
2 

1 

Ber)tllwm 

33 
~6S-16S 8 

Allotropes vs.lsotopes 

Isotopes arc eleJnentar~y atoms 

with the san1e tunnbet' of nudei 1 

but \Vith differing energy leve~sJ 

rcsulbng in differcn t n1ass-€ncrgics 

Beryl I tum 

9 

210_,384 
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c 
12.6493 

284.760 14,688 
.l.IOU-1~7f..lL" :.!:b kg 

Carbon Allotropes 
Clrbon is capable of forming m~ny allotrope<; due to itr; valency. 

WPII known form.:; of c:Mhon include: 

Carbon 
Diamond 
Graphite 

Graphene 
Amorphous carbon 

Buckrnin ~terfulle•e•1es 
Carbon nanotubes 

Gla!!Sy C(lrbon 
atomic & diatomic carbon 

504 c 
254-254 11 .996 

270,072 
•:Wl .... ' l h• \ . 

Ground 
energy leve~ 

Tebyonlc theory affords m the ability 
·to model the charged mass-energy geometries & 
30 Matter topofogtes of eacn element a,ong wtth 

Its bondrng points 

50 

270,072 

504 

270.072 
~.JI • J_.! ~ -~6 

l ~ • ' .. - -~b"" 

C. 

Ground 
energy !evel 

(a~14, 

a mdloadtve botope of carbon wfth a haff-41fe of 5,730 years., 
Is used tofindtheage offorrnerty IMngthlngsthrough 

a process known as radlocarbon1 datimg. 

In 196'1 the rDternatlomal unions of' plitySfdsls and ,c:hem1sts 
agreed to use the mass of the lsoto,pe anbon-·1.2 

as the basis a .atomk: weight. 

c 
11.996 

ft also arrows for the 
,c;aloulatkm ofth.e molar 

rest mass-enetgy ~geometry of 
any Mattertopofogy 

Ground 
energy level 

Q • RE 

• mJ • 
• C12 • 

M • KE 
Ele<:tron Configurat on 

S~e I 

00 8 ---- --­
@ 7-- - - - - - - -

~ 6 ------­

[n] p6 

446,976 
-----

418,680 
- - -

391,392 

MlobrmeM 

- - 1'3.&.55 - - -

- - 1s~rw& - - • 

-- -1-7~85 ---

6 
6 
6 co 

~ 

@ 5 

00 4 
fi3f 3 
[6 2 
~ 1· --------

energy 
le ... cl 

' J 

365,112 - - 16 ,218- - -

15.095 

1408 

12.<)8~ 

- 1L()C)6 -

4 6 

6 ...... 

~ 
Q, 

6 ::..0 v 
:I 
~ 

6 

6 

There are n~ rly ten million knovm carbon compounds and an entire branch of chemis.try. knmvn as organic chemistry, is devoted to their sttJdy. 
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Graphene 
so 
Z'i 1 254 

2.]0,07'.1. 

c 
11 .996 

Ground 
cnr.:rgy h:: .... d 

Grapf'lene s also 2-lfl allotrope of <arbor~. 

Jts sttu<ture •s one-atom-thick plaoat sheets of 
sp2-lxmded carbon afoms that are densely 

p.a-cked 1n a honcy<orob cry:s'ldllatticc 

Graphite 
The m lneroill graphite •s an allou·ope of <oil rbon, 

Unlike periodic t<Jble c:arbon [di.amondJ. 
9 r.1ph ite Is an electrlCoi!l conductor. 

a semi·metaL 

And Graphite is the mll$t stable form of carbon 
untfer star ddrd tond tiot~s. 

Graphite has ala]·et(!(i, planar "'true lure.li'l e-.ach 'il)'$, 

'h'l!' Collroon ,1toms .ue i\rr,m13r:-d in,, hC>l~On~II.)Uio;:c 

Graphit~e e lectrons can act as atomic bearings 
between the planar sheets of graphene 

Tetf)'Onic mooelling of C1l atoms 
revc.ll~ two pacltin~ dcns.itiM 

can occur between graphene atoms 
as t~ f'.!.y for.n yrcJphite sh~ts 

Unlike periodic carbon where electrons are 
t ightly bound~ graphite is highly conductive, 
with electrical energy being propagated via 

t he electrons & their KEM fields 

+ 

Graphene electrons are loo:sley bo~und t~o 

the top ofth~e Deuterium nuclei 
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Carbon Nanotubes c 
126493 

50 1 

Carbon nanotubes (CNTs) are allotr~ of c.arbon 
with <1 t:y1il'ldncal t~ano::.trut: Lure. 

C12 

c 
tt.996 

Large molec:ules consisting only of carbon, k.no•.'m as buck.m"nsterfullerenes. 

or bu<lo:yballs. hJve rcccntl)l been d•sco ... c•e<f and are <ur' cntl)l the s.u bJCCt 
of much scient lie interest. 

A 'iingle buckyb.a II consi1ots of 60 or 70 Coiirbon .atom-s. (C60 or C70~ 
~il'lked together in il structure thilt looks like .u ::.occ.er ball. 

They c<~n trap other <Jtoms \"'ltl1in their frame-.vork. 
oiJ p,pear to be capable of w1th~tandm9 9 rt>;,t pres~ures 
and have magnetic and superconductive proper•ies. 

They can be thought of as a sheet ot graphite 
(a hel(agonallattlci> of carbon) rolle<irnto a cyhnder. 

Car bon nanotubes are the strongest 
and stiffest mat,erials yet discover,ed 

Ma~bl! the most signifi C<.tnl ~pin·off product off ullerer l! re~ar(h, 
leading to the discovery of the C60 "buckyball" b~ lhe 1996 Nobel 

Pr t.c l.lliiCJtes Hobert f. Cu I, Ha1o!d W.l<roto, "'''d Rrchard E. Sr,,alll!]', 
are nanotubes based on carbon or other e ements. 

These systems consist of graphite layers seamless!~ wrapped to cylinders. 

Exdtlng~Teuyon·lc Oleory 1polnts dearty 
to the possibility that organo-cmbon nanotubes 

,can be aeatecL 

Whete C36 periodic calbon 00111Jd be used 
[metad of~l C12 graphene atoms 

c:arbyne 

C6o 

14,688 
b , ~ '• 

Nanotubes. are members. of U-..e rullerene :s'ructuraJ farnrly, 
which also incl!.lde~ •t.c sphericoi!JI buckyball~ and mhoe end$ 

of<'! 1\l!lio.tv'be-l'lll;;,y ~ CM!X'<I with " hemiSr;.het"c of tht' 
bvck )'bil f.l s. truct u f(' , 
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Perioolc [C6J Cartxm 

Diamonds are renO\.,.ned oilS a matetlal with Sl.l perf(ltlve phys.lca I qual•ttes, 
most or which originate from the strong fascia booos between its atoms. 

ilill ed n[C7] Carbcm di~mo.nd l~t~ice 

Diamonds 
are a melastable allotrope of C<i!rbon, 

where the <arbon atoms are arr<~ngcd .n 
c1.1bic -crystal stn,~cture callf:'d a diamond l.;~tt ioee. 

TI1e chemical bonds that hold t~e <C~rbon atoms In dtarnonds to9ether 
are stronger than those in graphite. 

India monds. the bonds form an inflexible three·dimens.iona I lattice, whereas in graphite, 

_..- --.._ 

Ionised [C6l Carbon 

Most nJtural diamonds arc forl'ncd at high temperature 
and pressure at depths of 1-10 to 190 kilometers in the Earth's mantle 

[rt!sulti ng .n the-loss of electrons form bot.lnd posi1.ions. makil'l~ 
them poor conductorHompared to9rahphPne atoms]. 

OrgoilfiO·C.arbo!'l 
biological molecule 

tile atoms 01rc tigt\tty bonded into sheets, wt\ict\ c:an slide easily()vCf one anoH cr,mal<ing the overall structure weaker 
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Oxygen Allotropes 
There arf' "ever a I kno•.OJn allotropes of ox)' gen. 
The most familiar is molecular olCygen (02), present at significant levels 
m Earth's 31rnosphcre ancl also l¢nown as dlo:<>·gen or tuplct OKY9efr 
Another islhe highly reactive ozone (03). 

Others include: 
Atomtc oxygen (Ol,a free adicall 
Sillglet oocygen {02). eether of two melastable states Qf moiE!'Cular oxygen 
Te1raoxygcn (04), anothC!r metastable- fo-rm 
SQiid OXY9en, existing in six v.,:~riously colorf'd phaser;, of whkh 
one is 08 al'ld another onr? metal ic 

Atomic OlCygen also forms bonds easily w1rh Hydrogen 
to< eate Hydro><)' cornpounds 

OH 
' 

7 
360..360 

.344 

. ' ' 

02 

~44 
672-672 

03 

1 

AJI cha rge fa sci<~ inter<~ct 

and bind where possible to form 
n eutra~ chem lea I bonds 

03 

,01 
I ,Om~-1J008 

., 

2,6 
1.314-1.344 

04 

21688 
· ·.3·14-1..344 
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,260 
630-6]U 

p 

66,816 
·~\ 

p2 
65.920 

Phosphor Al1otropes 
Efemental phosphorus, can e>:Jist in ~evera l allohopes; 
the most common of whfch are white ~nd red s.olids. 

Solf,d violet and blaclkallotropes are also lkJnown. 

Gaseo11.1s phosphorus eX!ists as diphosphorus 
and atomic pho,sphol'lus. 

1,260 
6,m 630 

2, 
(1,260·1,260 

,260 
630 630 

Thc-<JiphcosphoruS.<)IIOtropc (P2) c:.an be obt<uncd normally only 
under extreme conditions (for example, from P4 at 1 100 lcelvin). 

N~.·veefhlf"le~~ r;omif" aclvallcif"me-nts ~re obtf'ined in gellerCiting 
the diatomic molec.ule in homogenous solution. urlder norma 
cond•tions with lhe use by some transition rneMI con1prexes 

(based on for example tungsten and nio!}ium). 

,260 
b.~0-6.W 

1,260 
630-h30 

197.760 

7,5 
[ 3. 78(}..3.780 

1,200 
630 6JO 

Bl.ad: phosphorus i~ the thcrmodyr\al'r'ltC.:JIIy~t.:Jblc rorm of pho-sphorus 
at room temperature and pressure. It is obtained by heating white 

pho:s.phoru:s tJndc• high pressures ( 12,000 <Jtmo:s.ph~rcs). 

In dppedrt~nce, properties. <~.nd '!>trm.ture i L is .. ·~r yli k12 yrt~phi te, 
being black and ftaky, a condlt<:tor of electricity, ~net having 

puckered sheets of linked atoms 

260 
630-630 
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Sulfur Al1otropes 
2,6 
1.344- -.344 

1.3H . ..,. 

S2 

disulfur 

S4· 
tetra sulfur 

Charged fascia interactions 
between differing el'emcmts 

result in the familiar 
chemical bond~ 

There .a r·e a l;;uge Rumber of allotropes. Ql sulfur. 
In this 1'4!spect. sulfur is s.ewe1d on.l~ to ca. boo. 

5.37 
2.688-2,688 

cyclo-hexasulfur 

S3 
trisulfur 

4 32 
2,o16-2.m6 

Su~fur [like 'Carbon] 
can form Chains 

or Ring compounds 
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lsotopes 
In addition to forming varying allotropic elements 

Atoms can also absorb energy directly and create 
numerous elen1ental isotopes as a result of their 
differing nuclear energy levels 

IJi) 

~ 8 

@ 7 
LID 6 
@ 5 

~ 4 

~ 3 
[1 2 

~ 1 
Shell l...c .. ·d 

0 Hydrogen 

Element 

l 

10 
ll 
12 
13 
14 
i S· 

ll.6 

ll. 7 

18 
1'9' 
20 

Neofl 
Sod·ium 
Masnesfum 
Alluminium 
Silr~n 

Pnosphol'\us 
Sulfur 
Ollforine 

Arson 
Pota.ssium 
calcium 

22.512 

1 

DE!'uterium nuclei with bound photo-f!'Jecrrons form quantum-scale S)'nchrOf"lous con..,erter~ 

2 .~84 26,lS2 28,416 lO,S/6 l2,832 3S.1S4 37,6l2 

2 3 4 s. 6 7 8. 

00 
@ 

~ 

@ 

~ 

~~~~ 

[L 

~ 
She-ll 

It rs the increased nucleon'ic energy levels that creates rsotopes 
(not extra Neutrons within an atomk nucleus) 

Most isotopes are considered 
to be radioactive as a result of 

the nuclei seeking to release excess 
energy in the form of photons of energy 

or particles with high kinetic energies 
The energy level of 8a ryon.s; determines the KEM energies or photo-ele<:trons bound to them 

I <'' .. d 

8 

7 
6 

5 
4 
3 
2 

l 
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Carbon 1 so topes 
It i::. widely held in the scientific community that 
Carbon-14, 14C. or radiocarbon, i5 a radioact1ve isotope of carbon 
with a nucleus containing 6 protons and 8 neutrons. 

It is in fact a nucleus comprised of 6 deuterium nuclei 
[with 6 Protons, 6 Neutrons & 6 electrons] 

The mi~taken behef in 'extra' neutrons bemg present in the 
nucleus stems from the fact that electrons and protons 
combine in equal numbers in the atomic nude us and 
historically attributing th€ m<lss in excess of this as being 
the result of the mass contribution of 'extra· neutrons 

Tetryonics finally corrects this erroneous assumption 

ell 
6 Deuterium 

nucl~ei 

Carbon 12-14 

504 C 12 
11.996 

6 [ 
P•O':OI'h :-4 12 ] 
N<"tlll<>llS 1~ IS 11\ll 
clt<trom <rl2 

There are 0 extri:l neutrons (an excess of the 
element's Z#} in the nuclei of atomic isotopes.. 

The me~~ured 'exce!.S m~~'i·as the direct re~ult 
of th~ raised quantum levels. of the D~uterium 
nuclei that comprise each atomic element 

And is compreletcly accounted for in Tetryonic 
theory by calculating for the total rest mass­
energies in each elerner"'tary Matter topology. 

The'extra' mas~ hi~toncally attrtibuted to neutron 
numbers above that of the elemcntill number 
are nm~1 reflected as stored kinetic 'chemical' 
energie~ i:tS they alway!!- w~re. 

ALL elements & iso~topes have equal numbers 
of Protons, electrons & Neutrons 

[ 
Pro-:om i'4·12 ] 6 N cutron~ 1 do- l s 11'i1l 
elt<trom ~ 11 

50 

.,. t • ' .. n 1 

KEM diff 
neutron# 

C12 
0 22,248 

.98 

~Quanhlm levels of atomic nuclei 
contribute to the molar mass 

[Isotopes are higher energy nuclei} 

n ns n6 n7 n8 
339,840 3.65,112 391,392 418,680 446,976 

45,504 
2.0 

69,768 
3.1 

95,040 
4.2 

121,320 

5.4 

148,608 

6.6 

This applies equally 
lo all a comic nr"'clei 
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Q RE 

M KE 
Elcctton Conligur(ltrOrl 

[n1 p1 

(lM:zC..-\ 

5 4 

/ 

Atoms store mass·energies 
in their standing wave Matter topologies 
and release it via radioactive decay paths 

It is rncreased kinetic energy level 
geometries that create nuclear isotopes 
(not extra Neutrons ·wtth n a nudeus) 

504 

0 

C1s 
~ 15.0S59 

~ 

7 
'\.._.J, ......- ..... 69 '7 68 

13.1008 Neutrons] 
Z8S6C"ot:'o' 

~ 148,608 
[6.6048~] 

176.904 
l7 M2A Neutrom] 

].JI") Cr'V 1>.14:1 (; \ ' 

0 
254-254 

C12 
11 .996 

Ground 
enetgyl~ 

C16 

95,040 
[4.224 Neutrons] 

J.<J~C..-Vj 

00 8- - - - - - - - -
@ '?· - - - - - - - -
~ 6-------­
@ 5----- - 365,112 

~4 

{P:; 3 
IL 2 
~ 1 

c-tletifY 
level 

339,840 

04 

Moi.Lt n11eM 

- - 1~.855 - 6 
- - 18.598 - - - 6 
- - J?-385 - 6 

16 .218 6 
15-095 6 
14018 6 
t29~5 6 

-- 11.99& -- 6 

-;:::; 
.c. .... 
ttJ 
a. 
~ u 
;:, 
z 

C1a 
~2-9850 

~ 

/ 
- ,.,..22,248 
[_9g8 Neutrons] 

<Jl(l ~ ~ ...... 

22,500 
[11 Neutronl 

:930.97 MeV] 

'Kinetic ma<;$--ener9y9eometries 
~tored in 3D M<Jtrer l()pologies 

Is released as Chemical energie-s 

Oeuterium nuclei \oAth bound phota-el~trons form quantum-K(I'e $ym:hronQ\J<; <:OrlVPrters. 
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sss N 
14.8116 

333.444 18,360 
1 ~I>:\< Y.l~S ;M~ I.e 

It Is rnaeased Nudeonk: enetgy leYeb 1hat aeateslsotopes 
(not mn ~ wtthtn flltf'f elemenbry Nudeu!) 

Nitrogen Al1otropes 

.& lsotopes 

58 
294-294 

3115,084 
2 .. $2 113 ~ 711 • !6 lg 

Ground cncr,ror 

lr.•vd n11df;i 

Nitrogen gas 

1, .~ 
:;SS-.:;88 

2N 
29.623 

666,888 36,720 

N1s 
::!()4-294 15.149 

341,04 0 
:.! ; 1,5,5 .!. !·' c. .lb ~.] 

25,959 
L I 0740 (;~VI 

The charged mass-energy geometries of 
differing allotrop1c topologies 

create various chemical 
bond points 

Isotopes are created by inc1reasing 
the number of Planck mass-energies 

stored In the standing-wave geometries 
of chemical elements 

sn " 

R 8 ------­
Q 7- - --- -- --

p 6 --- ----

0 5 
4 
3 
2 

K 1- - - - - - - - -

energy 
level 

521,472 

488,460 

-----

396,480 I 

315,084 

Molar m~?>'Yli 

23.,64- - 7 

- - 2-T.697 - • 7 
-- - 20.2:83 - 7 

18 .1)2t 7 

17.612 7 

••.354 7 
1;, f49 7 

13.996 7 

~ 
.£ ..... 
"-

~ 
'ilj 

~ 
z 

-
1 

7 5 3 .. J 4 
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016 
15.995 

360,096 
(.! ">, ~l• I , ..!(o ~ • 

Q 

M 

-
336-336 

468,816 

,. ll 

!Ji1s2p6 

TI\1, <»=Y9C"i' ... lmotropc's i'II,JI::Iei erro)i'lt;l('i'I"'C''lt is ~''I 'S\~ble 

<~nd inert ik.e Neon [due to its Med sp electron Olbitals] 

0 21 
20.825 

108,720 
I J ... s. L s ,. b " 

4 ~I!Uln.N 

RE 

0 17 
17.313 

36,664 
1 NN•tron 

Oxygen Allotropes 

672 0 

382.128 
' ( 

Th~rc- ~xists. .ln .lllottopc-of O.xrt~en 
forme<! when 8 1'\l.lclel combine In a 
s.ing lc l~v~l SP orbi trll .urc1 ngem~nt 

23 .. 181 336-33-6 

161,760 
7 N~utron~> ' II,, 11,,11 o: ..:C:o 1.. 

16.690 

Sh I 

R 8 -------

0 7----- --- -
p 6 -------
0 5 -
N 4 

M3 
L 2 
K 1 

en erg 
level 

453.120 
(J.J 1-!.1.1 I]. l' ..!D ~ : 

595,968 

558,240 

521,856 

486,816 

453.120 

360,096 

lll&.tmcM 

26..473 8 
- - - 2':1-797 - - 8 
- - - ll,l fh - • 8 

:Zt1~:l5 8 
20.l:Z7 8 
1'1691) 8 
17313 8 

- - - l!i.995 - - 8 -
8 

tt ls.lrxreased Nudeonrc energy lewis tbat aeatestsotopes 
(not e!Kt7a ~ vddhln Nudeus) 

24.797 

I I'·''" ..:bl.. 
198.144 
8 'llculn.N > 

Ql 
.J:: 
¥\ 

Q; 
a. 
a; 
v 
;:! 

z 

26.473 
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Bose- EInstein condensates exlst 
at the low energy extrem.es 

The Natu.ra 1 states of Matter 
(room temperature) 

Ele-ments appe.ar 111 thc1r natur.JI phase at toom temperature as a gas.l•qu d. sol d or synthetic 

As energy is added or removed from any element's 
charged Matter topology or thei r baryonic KEM field geometry 

their phase states & Brownian m1otion changes 

Radioactive 

The halogen element family 
provides a great e m le of all4 tes 

of Matter at room temperature 

At the h lgh energy extremes 
exist the Plasma states of Matter 
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~cheTTiical 'bonds 
A chemical bond i~ an atttaction between atoms that allow5 
the formatiorn of chemical S!Jbstances that contain two or more (lltoms. 

H 

H 

Partk:te charg ' 

<JdjbCCilt 

p-orbital'i 
0 

It is.usualty taught tnat based on electron sharing principles a single bon-d contains 2 paired electrons. a double bond has 4 electrons and a tripre bond has 6 sllared electrons 

Tetryonlc geometry provides an advanced quantum topology for all atoms and comPQunds tl1at is superior to the older Lewis diagrams and even molecular orbital theory. 
facllitati ng a clear understar~dl ng or the quantum goon etry of each cle-n-.ent.. its nuclca r bonds and electron sharing in a II compound che-n1Ical suuctu res; 

1 

along with th~c.or~ & Yall~·nce elec.Hon cotlfigur.;nions & interactrv~ electric charge rasc:ia boJlding positions 'or e-ac.h comJl<)ulld created. 

ethall'le 
(CH6] 

ethyne 
[C2H2] 

6 va~oce e lec.trons .2 valeoce elec.trons 

2 
5 4 

Valance electrons aTso play an important role In detennlnlng the streDgth of d!temJcal bonds 
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All charges 
seek equilibrium 

H20 

The Forces of interaction 
can be attractive or 

repulsive 

H20 

Van der Waals Forces 
Vt~r, der W.aals forces ir,clude attraction> between atoms, molecule~. ar'd surfaces. 

They diffl?r from covalent and ionic bondi119 in that they arC' caused by correlations 
in the fluctuating potarizations of nearby particles 

O=C=O 
... ... 
116.3 pm 

H~+ Ho+ 
- '\_ I 

Vander Walls and London forces 
are the geometric fields of interaction 

between charged Matter 
topologies 0• •~ II I II IH- 0 

;Ia- o+ s-
H 
S+ 

Residual interact·ve 
bonding fo~rce between 

the charged fascia 
of atoms 

Tlrlis is cOn$idered to be the- Otlly attrClCtive intermolecular klrte present ber .... •een neu tr<ll Cltorns 
(e.g .. a noble gas configurations .and charge neutfal atomic (Opologies). 

Without London forces, 
there would be no attractive force 

between noble gas atoms, 
and they wouldn"t exist in liquid form. 

HCI 

C02 

Resultrng in the 
creation of larger-scale 

chemical compounds and 
molecules 

~+ a- o+ &-
H~CI--- - -H~CI 
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BeCI2 

HCHO 

Hydrogen Is a 
'free radical' atom 

whose energy can be 
changed to facllltate 
chemical bonding 
between elements 

Lewis Structures 
Tile Lewis wuctun~ was named after Gilbert N.l<!'lviS, 

who Introduced it In his 1916 article 
The Atom and the Molec:ule. 

Lewis structures, also called lewis·dot diagrams, 
lire dillgrams that show the bonding between the atoms of any molecule, 

and the lone pairs of electrons that may exist in the molecule. 

Uns drawings csn bs ussd to depict mo/BCU!Br gsomt!lty: 

H H 
•• .. A j;, H 

.. 
:CI-Be--CI: ,...N,,H .. .. H' 'H H \i H H 

Ber)1Hum Borane Methane Ammonia 
didlloricfe 81-1, CH4 NH, 

BoCI2 trigons/ pt1111tr tBIIIilsdrll trigon /II 
tin- pyrimlc141 

Also IJPPIIss to molsculss with munip/1 bondng: 

methanal 
(lormaldehydB) 
lrl{/01}111 pl8.fl(ll' 

Carbon dioldde 
lintJ8ff' 

H:c::c:H 

etllyne 
(aC<lCylene) ,.,(1(/11" 

• • • 0 . .. 
H' 'H H...f ! .. 
Wal.er Hydro/luoric 

add H,O 
bBnt HF 

lmiii/Jf 

H H 
;c=c: 

H H 

ethane 
(ethylene) 

IXJ(h (;III'IX/tn s lllffl 
trigon/11 pllt11f 

They are similar to electron dot diagrams in that the valence elecuons in lone pairs are represented as dots, 
but they also contain lines to represent shared pairs in a chemical bond (single, double, triple, etc.). 

single 
fascia bond 

+I-

double 
fascia bonds 

triple 
fascia bond 

It is the electric field fascia of baryons that facilitates chemical bonds 

TetryOnlc geomeuy uses the 
Charged geomeuy of the 
element fascia themselves 

\.._ 
to show the bonds and 

charge lnterctcdons between 
dlffertng elements .. tl1ey 
form larger compounds 

\I 
as well as the actual final 

quantum topology of 
compound elements 

;~nd rnokc.llc:; 

C2H4 
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Atomic bonds 
All atoms, eleme'nts and c~ompounds 

seek stable core energy & configurations 
where their electron orbitals are filled 

Hydrogen cr bonds 
Out'IM<ud ~m ~('IHir'!l d~ <:t c ft~ ,(ld bonds 
F<.~c1litate bor di11g bel'.•Teen molecules 

N ihrate .a,.1Jd Car'bor'la'tc. Ions 
hd'w'~ eQ.Jivdler t t!lec trc n 

configurat ons (lsoelectronic} 

Nll:r<J'lc 
ion 

ulccul.w 'fT bond':' 
Inward recleving bonds. 

capable of accepting Hydrogen 
or extra orbita elctr c fas.c1a bonds 

Bond!. fi I n ord~r o! orb1t~l fill ng 
I 'pi 6, dl 10 

Core electron configuration 
Urr ·.. ~ , o v 1 nt" , 

cfe<t•On <Onf19ll ,,, on 

OH 

~bonds 
O.x)•gen-H~·drogen compound 
creates a halogen-like topology 
which seeks. to fill its p6 orbital 

n order to reach a stable electronic 
c:onfigurtltion 

Covalent bonds 
In , ' :)II 1 t :m Ji •9 bt ·~· ·n 

elementS u)d <o npOllnds whc;e 
ele<;tiOOH·xch~ngc IS th n ~ ll 

1nech~n s•sm re:suh ng 1n 
S(.'!ble elecuon c c;on1igurattons 

Ionic bQnds 
Ex~r.'\ 01t t. I ~lOll) 1 t •t\ ·en 

tl'lement5 ~nd compounds where 
element charge attract•on ls the 

predom1nent mechanism 
w1th ek!<:trons s.hanng resulting 1n 

stable electroniC configurations 

NaCI 

HC03 
Ri.C.)r t)cNli!U' 

ion 
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Atomic bonds 

Hydrogen Bonds 

All atom~ elements and compounds 
seek stable core electron config uratllons, 

wh.ere their electron otbftal,s are fi I fed 

Outward present rg elcctiC fasoa bonds 
Facilitate- bor dtr g betweef'l molecules 

Nitrate and Carbonate lons 
h 1~'1' ..,(IUI>'oJil' t I t Qn 

(01'fi9~11 rt\IOI'IS (lor;QelCC tr()IIIC) 

M<,lccula ,. Lo nd s 
Inward recteVJng bonds 

capable of accept ng Hydrogen 
or ~xtra orb tal ektric fascta bonds 

Bonds. fill in orde-r of orbi t<.~l filling 
•e p1 6.d1 10 

Core clcc:trm1 ccm fmgurali em 
Untt>ilctl""~ n ')n-.... lence 
electron configuration 

Hydrca~ bond.. 
Ox.-ygen-Hydrogen compound 

creates a halogen-like geometry 
vlhich seeks to fill its p6 orbital 

m order to reach a stable electronk 
configuration 

Extremely re.1ctwe 

CH4 

Covalent bonds 
lntrd orbitdl bondinq bet'•'•"'''m 

elements c.nd compounds •to/here 
electrons exchange- is H:.c- mt~in 

,. ~tkl nis~m rC!ou t• 19 m 
stat>lc clc( tron10:: conf:,gu r3tions 

·~on ic bonds 
F.;.;1r.l-C.II t. I )0• d n I. tween 

eleu1enb ~nd compounds whe-re 
elemet"'t t::har9e attr~ct•on i5o the 

predom nent me<hanlsm 
wi'h elec.trons shar1ng resultlng1n 

stab eelectronic configur<1t1ons 

NaCI 

H(03 
OJ -Carbonate 
iOi'l 
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Ne 
211 

[He] 2s2 2p6 
:z 

Ar 
~u: 

~Ne] 3s2 3 
10 

3.024 Kr 
l.!ai:ll l~ u ,.., 

1.8/6.176 

[Ar] 3d10 4s2 4p6 
18 

l 
M 
N 
0 
p 

Q 

co 5 1:s2 
1 s2 2s2 2p6 

1 s2 2s2 2p6 3s2 3p6 3d1 o ... 
1s2 2s2 2p6 3s2 3p6 3d 104s2 4p64d10 5s2 Sp6 

1 s2 2s2. 2p6 3s2 3p6 3d1 0 4s2 4p6 4d 10 4f1 4 Ssl Sp6 Sd l 0 6s2 6p6 
1 s2 2s2 2p6 3s2 3p6 3d104s2 4p64d10 4f14 5:s2 5p6 5d 10 5f1 4 6s2 6p6 6d10 7s2 7p6 

(He] 

[Ne] 
[Ar] 
[Kr] 
[)(e] 
[Rn] 

[Uuo] 

The term "core electrons'' or noble gas. core" refers to the electrons. within the atom which have the 
s.ame electron configuration as the nearest noble gas of lower atom•c number and contain filled s&p orbitals 

'core lectron' 
config rations 
are present In 
enermr -els 
L I21 ~ [1] Q 

'Nobel Gas' configuration 
full s.p orbitals 

p 

p6 

electrons not In 
fi lied or complete 
atomk rOrbH:afs are 
valence electrons 

Using core electron notation greatly reduces complexity of 
the electron configuration notations of larger elements in the periodic table 

[Ub] 1 s2 Jc;2 2p6 3s2 3p6 3d10 4s2 4p6 Ss2 4d 10 Sp6 4f14 Sd 10 6s2 6p6 Sfl4 6d1 0 7s2 7p6 8s2 
.20 

2 8 11 32 32 18 8 2 

They are the electrons in the inner part of the atom that are not valence electrons 
and therefore do not participate in bonding 

[Uuo] 8s2 
118 

4536 Xe . ....... 

[Kr] 4d10 5s2 5p6 
3n 

[Xe] 4f14 Sd1 0 6s2 6p6 
54 

Uuo 

[Rn] Sf14 6d 1 0 7s2 7p6 
tJ6 
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Reactive 
Core e1ectron configurations 

Core electrons are the electrons in an atom that are not valence electrons and therefore do not partictpate in bonding. 

Elements wiUl more 
nuc el than the core 

~configuratlons are reactive 

Reactive elements combine 
with other elements seeking 
core e1ecllron co nfiguratlons 

p 

Helium 

Ununoctium 

ftl~,-e Gases h s,taJb~ 

ectron co figurations 
[coree s] 
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' • 
He ium i~a 

unique nobl~ gi'S 

in th<J t it only hils 
filled s-orb•tals 

suggesrng tnat it 
be more appropn<ttc 
to des g nate it as an 
al kah rte car th gas 

1..376.176 ..... 

c:: 168 
.2 w. ... 
! 
:J 

.j1 
c: 
0 u 
~ 

~ 
~ 

!1.1 

"" ] 
~ 

:~[ ' 

Xe --

1411105 :ZSf,l6 
• 

c E j 810 Ne 1: i t.Sil .... < llo)~~ 0 ·~ '"' ... 
:J ~ 

.u. 

·- :::1 aJ i -- g z QJ g ! :c u v 

~ I .... 
~ 
41 
0. CL 

""' 
., 

"" ... 
~ J 
IC ~ 

•..silK' 
~ .... t. 17•M96 ;.:•~.:,r;(;o ~..4~· 

b l: 

2 

,...~ 

[Hfol 121-'6 

The N~obel Gases 
arc nuClei who~ dec tron orbitats are completcCy ·fllled 

(i! nd conseq~.~ent l'y have n.o va lence elec1r0111s for bonding) 

10 1 s2 

18 1 s2 2s~ 2p6 
3l6 1S2 2s2 2 p6 3s2 3p6 3d 1 0 
54 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d1 0 S!>:? 5p6 
86 1s2 2s2 2p6 3S2 3po Jdl O 4S2 4p64d 10 4f14 Ss2 Sp6 Sdl O 6S.2 opt> 

1118 1S2 2S.2 2piS 3S2 3p6 3d1 0 4S2 4p6 4d10 4fl4 5S2 Sp6 Sd10 Sf14 6S2 6p6 6d1 0 7S.2 7p6 

[He] 

[Ne] 
[Ar] 
[kr] 
[Xe] 
[Rn] 

IUuo] 

All nobel gases have filled electron orbitals creating inert, chemically un~reactive elements. 

The noble gases are a group of chemical elen1ents 
with very similar properties: under standard conditions~ 
they are all odorless, colorless~ monatomic gases, with 

a very low chemical reactivity. 

Whilst some of the nobel gases are often termed core electron configurations 
the large elements also have filled d & f orbitals in them 

The six noble gases that occur naturally are 
Helium (He)~ Neon (Ne)J Argon (Ar)~ Krypton (Kr), 
Xenon (Xe), and the radioactive noble gases are 

Radon (Rn) and Ununioctium (Uuo). 

Ar c: -- ~ 
< 

XOJ;.!:ill 

lNcl 2 6 .. 

[- 11 ] na = · ·~ 11-1 

Nobel 9;;!5e$ all have 
inert corrt ~P elec::tron 

con fig I.JI;)tiOTls 

[Xr1 41 14 Sdl 0 6\1 6¢> 
~ 

lllnl st14 6d10 7i2 7p6 .. 
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Molecular Bonds 
Hydrogen bonds 

A weatc. primarity electronatic, bond between a hydrogen atom 
bound to a highlyelecuooeg;nive element in a given m.ole<.ule 
and a se<ond highlyclectrOOeg.)tfvt atom in 3nother mOIKule 

Oiatof'l'l;l( bond'S are fasc:ia mtetacclons betw~n 
molecules wsth the same nuclei number 

{02. F2,12. (121 

Sigma bonds 

lh~ residual EM (Otct t>etw!X'n oppos.itC <-harg(' fascia 
in nuclc-illolds indrvidual nuc~ t~her in tUin 
r('s.~~lting in '"'9<'' moiC<"IMs .tnd compovnd~ 

tx;ttno.al 

5o&p r~ (; 
'*'ICrdtt""n 

PI bonds 

Molecular bonds 

i!>tt"Tno~lowJ 

[ \1 clt.l'lt•'fo 

A molecular bond Is an attractive force bet~ nucle4 
that allows two or mcxe e.JetnentsOI atoms to combine 

Into a siflgulat. complex compoynd sttucture 

3bonded 
WateT 

Molecule~ 

Oxygen 
Molecule 

Carbon Dioxide 
Molecule 

Tetryonic 
mass-energy geometries 
& 3D Matter topologies Hydrogen 

provide for the modelling 
of even the most complex 

chemical bonding 
arrangements 

'Tiishexane 

Molecule 
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COva1ent bonds are chemicallinlks between two atoms in wll'lch electrons. are shared between them. 

SlgOlal bonds are cova!ent bonds 
formed by dJrec.t overlapping of two 
adJacent atom olltefmost orbitals. 

Note: sigma bonds can be formed by 
the bonding of elthe~ c;-orbUal$ 

lo• two <Jd.JMctlt p-orbitt~ls] 

Lt'mis @'lecuon dot diagrams. fail to i1lus.t1rat·l! n~ality 

in th~t more.cu le-s exist as 3D objects and not as a 
two dimensiornal sys.tems as shown by them. 

TetryOn ic geometry & topologJies provide a polar view 
of 3D .atomk nudf!i tihat can oo vi~d as an e-xact 

repres·entation of what .a molect~ le & its bonds 
would I ook like when 'Yiew~d from above. 

Sigma & Pi 

c~ova len1t bonds 

The Single elcc•ranS (rom t!c!Ch <item's p orbital 
combine to form an el.ectron pair creating 

the s £1 mil bond. 

Double and triple bonds between atoms are usually made 1up of 
a single :s.Tgma bond and one or two pi bonds 

1t (J 1t 
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IR1 
@ 

~ 
© 
~ 

rAJ 
lb 
[K\ 

Alkali Metals 

531.996 
~ .... , 29-11""" ..!I.> 1 

3 2 l 0 2 3 

Na 
23.83t7 

8 

7 
6 

5 

4 

3 
2 

1 

Atom .. \"lith more- eleo<:tron~ th.;1n a dosed snell "re also h"gh'y reactive, 
~~till::! e.x:trd vale-.nce electrons are ea!.ily rerno .. ·ecJ rrom that orbi t<'ll 

(to form a positive Ion) 

:: Cl :: 
• ..... 
• • 

Valence elect.rons. 

are the highest energy electrons in an atom 
forming the outermost elec:uons of an atom, 

and are ·Important in determining how 
the atom reacts chemically wlth other atoms 

H istoricallyJ the number of 
valence electrons was reflected by 

the element's group number 
in the Mendeleev table 
and formed the basis of 

elemental famil ies 

Tetrymlic topol'ogie-s How replace rhe older, 
;,ncorrecr models of valettce elecrron configr•ra rions 

wil H ,f ~e fu U JD modeUing of aU cuoms. 
elen-eetus & compotmds 

[Zz] are core electron config uratlons 

providbtg a s1~perior vrsual means of 
accun:uely de•·enntniHg lht eP1ergies and posirlon 

of aHy elecrro11 in chemica{ compounds 
cmd determi1~i~1g d1'e V<lfeti'Ce m~mbers 

IR1 
@ 

~ 
© 
~ 

~ 

lb 
~ 

3 

Ha ogens 

2 1 0 1 

Cl 
S7.82G. 

81 .792 
LiJo~lGc'lo 

2 3 

8 

7 
6 

5 

4 

3 
2 

1 

Atom~ one or two valence erectrons \hort of 41 dosed shell o11re nighly reo11cUve. 
due to their tenden<:y to s~ek to gain the mi:!lsing vuhmoo elec:llons 

(thereby forming a neg.atlve loll) 
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Hydro-Chloric acid HN03 Carbonic acid H2S04 

P . 

HCI Nitric acid H2C03 Sulfuric acid 

0 Common Acids 0 
The Atrheniusd<>finition defines a<ids as substances which increase the concentration of hydrogen ions (H+), or more accurately, hydronium iOilS (H30+), whe'' dissolved in water. -''--The Bloosted·Lowry definition is the most widely us.ed definition where acid·base re-actions are a»umed to involve the transfer of a proton (H+) from an acid to a base. 

A lewis acid is a substance th<at can accept a pair of ele<trons to form a covalent bond. 

Phosphoric acid H2C204 Citric acid 

H3P04 Oxii!!Cidd H3C6H507 
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Chemical! reactions 
Valence Bonds & Molecular orbitals 

Valer ce bond tht!ory focuses on how tht! atom1c orbitals 
of the dissoc1atcd atoms combine inn o ec.ui;:H formations 

to give rise to indiv"dual chem·cal bonds. 

A c:hemJa~l ~tlon I~ a proce1os that le41d~ t·o the transfQ.rrTllaltlon 
of Me-set or cl\em ical substa M~s to a nom@t. 

H 

+ 

In contrast, moleetil(lr orbital theory 
has orbitals that are designed to cover 

rhe whole molecule bu[ 1s marhematkally 
nlo..:~ con"'plcx ill application 

H 

water 

Cl 

Hydrochroric add 

Cl-
Aqu us 

Hyd'ro-Ch lorlc acid solutfon 

Tetryonfc theo:ry replaces both 
VB &MOth- --r· --b~ - m· oct -11·n -, ~~... --_ _ __ eo 1es y _ _ _ e __ ._ g ~~~e 

physlcal ~quantum charge topologies 
and rest mass-.energy geometry of all 

elements and compounds 

Valence configurations seek to create 
stable filled obital configurations 

Building on exis.iting electron configuration nomendt!ture 
tetryonk theory provides a ru~vJ boll'ldlng schema for 
elements and complex compounds alike that is. rully 

refle-ctive of the physical qua nt1.1m charge interactions 
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Alka line Metal 

Sodium atom gives up an electron in order to 
create a stable [Ne) nobel gas configuration 

lonic Bonding 

Sodium ,atom develops into 
a nett POSmve charge ron 

OPPOSITES ATTRACT 

Chlorine atom seeks an electron to order to 
create a stable [Ar] nobel gas configuration 1.476 

~-i-Z-744 

Chlorine atom develops rnto 
,a nett NEGATIVE charge ion 

2,424 

NaCI 

Hm.Jschold Salt 

Resultant salt [NaCO molecule 
has a NEUTRAL c:haff)e w1rth 
the n3 electron mrgratlng 

to fi II the 3p6 orblta I 

All atoms ond molecules seek equilibrium 
via stable electr,on configurations 2 

n3 
2 

3 In short, it is a bond formed by the attraction between two oppositely charged ions. 

An ionic bond {or electwvalent bond} i:; a type of chem~eCII bond that can often form between metal CJnd nor1·rnetal ion> 
(or polyatomic ion..-; such <JS ammonium) through electrost(ltic attraction. 

The metal donates one or more electrons. forming a positively charged ion or cation with a stable electron configuration. 
These electrons then enter the non metal, causmg 1t to form a negatively charged ion or anion which also has a stable electron configuration. 
The electrostatic attractior'l between the oppositely charged ions causes hem to .::ome together and forrn a bond. 

[Nel 
el«tron 

<onfigutdtion 

2 

2 
3 

2 

I All 
electron 

c:onfigurdtioo 
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Vallence e1ectron rules 

In any 
..__ Ofaiii'IJ)CUid 
elet1mc IJ lnea!!i! al 
tMt~~Scontig 
~~ts 

spa, ... core ~alecr-ron orbital grouping 
Tetr_/0'11<.: qHcutrJm dwrgc l~pvfvg;~~ 

pro\•ide the complele piclure 

V<!ICt'ICC e c(trons <JtC the h•ghe:.t qu.lntum level electrons •n 
elemental or compoulld atom nuclei in excess of the core 

sp8 ·noble gas e;e(tron (:onfigur<it•on 

They arC' locJtcd 111 the ou Ler ·~lost st ells (1c K 0 or Ouarnum l· 7) 
mak ng them easily tomsed from the elemental nuclei 

s 1-2 [ elec.t.ron orbital pa;TJ 
J·l, l·.f, 5·6 J 4« rem 01 ~ .f.l• c.fr_..) 

d t-2~ 3-4, S-6, '1-8, 9- tO [electron orbital pairs) 
f ,.~. J·4, 5-6, 7-8,9-70, n-11. U-74 {ti«tton orbllalpairsJ 

Val\lnce c ectron cong•gurc=tt•ons al\•1ay:s uKiude's'orblt31 ele<trons 
due to thetr higher quantum levels 

oe ... ·eloped from lewis diagrams 
'" usual 'I on yuseful for elen1ents Z<20 

Neon 
[He] 2s2t 2p6 

luor·inc 
[He] 2s2. 2p5 
Valence- 7 

Scandiurn 
[Ar] 3d 1 ~ 4s2 
Valence- 3 

__ 7 

Sod1um 
rNel 3s 1 

Valence - 1 

[Ar] 3d8, 4s2 
Valence - 10 

lndium 
[Kr] 4d 10, 5s2, 5p1 
Valence - 3 

Krypton 
(Ar) 4s2~ 4p6 

Gold 
[XeJ 4f14, Sd9. 6s2 

Mercury 
[Xe] 4f14, Sdl 0, 6s2 
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Th'-" octetru e r.. .11 ~n e drevr•utalru e ot 1 rumb tl\bt ~tate~ cn&t at m 
t nd to corn w<:h :1 ••• 'I thilt 1~ ciJch ~.-c c1ght Jcctron'IOIII 
therr •itlettce ~hells., glvnl!Jlhetr lhe same t~lronrc confr.gurattoo a-s 

aoobleg.\~ 

The r u'le rs apphcdble co the r~n ·{!roup r l ~s.. espe<rally carbon. 
n IIQ9Cfl. oxrg n ;~nd lh h.'l QgeJI$. but also 10m 1 I~ wch .21~ mrum 

or m.19neslum n s. mpl!! terms. mol!!eule-s 01lons tend to he mos.1 
!>I 'ble when the outefl'nos1 electron she ofthe1r consmuent a torr ~ 

<ont<~ln ctght 1<-c trons.. 

In short .'1 ~11'1'-"0t's vale-n<e ~~~~~·~ ru .'ll'ld most S~J~ when t (Onta I s 
(lfqht cle<ltOI\1 corrc~ndiD!J lo .an ~'p6 electron col\figt r 1LOn, 

con.1 E::l r cmo;-.~s 
nr s -stllblhty 1S the reason tl~t 1hc noble C)ll!.eS lire sour eMt ;~.c. 

tor c;.;,mplc- neon wrth electron c:on.figt r. 1 n 1 s. '$~ ~p(i 
t-telrum san<' C(!ptlon :u e.xJ.)Ialnt'd 

No1c tht~~., •t' ~hell" mciln'>(h,,t thcr<l <~rc th.(l eight clcc:tron'>lll the 
'l!a~nce sh _ wf\erl the ne-.-.t !.hE'll ~tam flllutg e-. 1 lhoug h1{J'he1 

:wtn~n~ (d, r. <:tc.l 1\al: nOt been fillt:d. 

lhere can be bt mou erg I tv ler1Ce ele<' ons 111 a 9 OU:fii.J s.me a1orn 
bcc111,1~ p $~lwll:o • .v;'l~ f M:d by 'ht 'lo $t..-'h~~ll of the 

ll£ t she! 

OCTET RULE 
n,,,_ m('11n~ th.,t one:~ Ch{'f" ilrt 8 \'~lenoc 1'1 I rom ( ,•, !wn th p Slll~h(-11 
shied. the ne_•t add 1tonal electron~ rnto t~ r.e. t -shcl • hlch theo 

IX'lomes 'he v riCe she! 

A cons.equM<:e of ttre- octe~ 1 u tS that atoms 9f!r.>erally react b)' g n~ 
lcn.mg, ~ ~ :'19 t,'le<1 on rn otdt,'f to a<hie"> • a con ·t(' oc 1 1 of 
v.,lc-nc,. lc<:tron'> RNctlon of atoms <X curs prlm•"lflly rn t ••• o ,., "YS.: 

lor !UIIIy arid COVdl 1ly. 

"S8PwiM' 

~[Jf, ·~lt$ 

lP7·8J 
r .. ansr.rhm mt~i~ 

One«" 1:1vt:~r,..,..,~ fl'«trorn arf: ~chf'd rl"t(o s.ub orWn cu ~tobJ~ 

or»d tomt o sr(Jbf~ OOI'l·reM~Iw- w:~rt!nce cMii9UIQftort 

J.dd•t•orwJJy, llilll'nr«" mnnbt>rs pl"Oc~d u-q~('flttnlly (),1,3,4,$,~7) up 
to sub-or&Vr 8 (P7-8! at whi<fl pornt orl sub-<Nhilllrfkl'l(oc!'S fluml>er i11 

11aknc~: po•'rs (# 2, 3,_,, 5 6, 1 8,. 9 I 0, ~ I :l, 13 141 

The lJ9Jit•fKDst<l!" •s: fiN!~ )Ub-4ibrt 8 J:l r~ middf~ ~ub-<t1brt 
(of] 6 ro:ot wb omrts ponlblr) 

Filled electron orbita1s 
Once 8 valence electrons are reached a stable valence conguration is created 

Once sub-orbtt 8 (P7-8) is reached ~equential valence numbering ~wit(. he~ 
to paired valence numbenng (as per orb1tal energies) 

Valcr'lce r'IUinbers can be calculatoo by addif\9 the 2 htghest e11ergy orbttals togetl er 
(and subttacting 8- if the total is higher than8) 
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ACID Hydrochloric acid is a clear, colourless sdution or hydrogen chloride in water. iit is a highly co rrosive. s.tro~ mine ral .acid 

H20 

+ 

BASE 

Proton 

H30 

-
HCl' 

all charges seek ~equilibrium 
When an i1ddl and abase, are placed~ they read w neutm&e1he add and bale~ podudng a All 

HC~(MJ) + NaOH(aq) -··-·-> NM:I(aq) + H.20(1) 

NaOH 
Sodium 

a+ 

-"-..... .. · · _ ,.......,. 

The 1-1(+) calion of the add combines wlt1, 
lhe OH(a) anion of ·the base to (orm water. 

H20 

combining the rfee Proto.ns & electrons 

electron 

8 + ~ 
Proton Hydll'ogen 

neutralises the ions and releases energy 

NaCl 

The ~~;omPQun.d fQJme-1;1 by the t;ation Qf the base 
and the an ion of the acid is called a s.a'lt. 
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Hydrogen 

A Hydrog~n bond i~ a c~mical bond in which 
a hydrogen atom of one molecule is anracted 
to an cle<trOI'\of9atiW atom.. Mpe<ialty nitrog~n. 
oxygen. or ftourine atoms. usually of another mo~ule 

The hydrogen bond is often described as 
an ~lectrostati: dipol~·di~e intCr<lction. 

Ho~r. it also h<1s some features of covalent bonding: 

Geometric Molecular Topology 
Molecules are most often held together with cov<1lent bonds involving single, double, and/or tr iple bonds, 

whete a · bond· is a pair of ete<vons shared between elemems as they seek «auilibrium 
(another method of bonding is ionic bonding and involves a posiHve cation and a negative anionl. 

n1tS n1t4 

nal 

lt is directional and strong. acting overlnteratomkdlstances 
shorter than that of van dec-Waals r<1dii 

All molecules seek 
KEM1cal charge and 
energy equilibrium 

Common ~trogen fu,,ctionalgroups il'clude: 
amines, amides. nitro groups.. imines.and enamines. 

Nitrogen 

Geometric Molecular Topology is the overall arran gemelli of the atoms in a molecule. 
where tire bonded atoms in a molecule are responsible for determining 
tire final molecular topology of a chemical system of bonded elemems. 

As the numbers of atoms in molecules ir.creases. the qua11111m molecular topobgy 
of a system grows i11creasi11gly complex and ca11 only be modelled accurately 

using Tetryonic charged geometries 

Mo1ecu1ar Octets 
The con<ept of the Expanded O<tet occvrsln any system !flat has an atom with more than fovr electron pars attached tolt 

Most commonly, atoms wm expand their octets to c:ontaln a total of five or six ele-ctron palrl. 
in total. In theory, it is possib'e to expand beyond those number. 

The large amounts of negative chaf9econcentrated in small volumes of space 
ptevent those largere~panded O<:tets from forming, 

When an atom expa1ldS itS octet. it :Ices so by making vse of empty d·orl>ltals 
that are available in the valence level of the atom doing the expanding. 

The atom that expands its octet in a structure will usually be located in the center of the structure 
an<l the system will not vseany multiple bonds in attaching atoms to the central atom. 

Oxygen 

The oxidatio'' state c,f ox.yget~ is-2 
in almost all known compounds 

Oxides of Oxygen & oxygtn molecules 
are found throughout the range of 

Organic & lnorganiccompovnds 

by bonding together 
and forming larger 
complex molecules 

Compounds of Glrbon fOfm th~'OOCkbones· 
of Organic & inot"gank compounds 

Carbon 
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48 
[24-24] 

H 

8 
24-2:4 

1 Proto"' 
1 electron 

Hydrogen Is a 
free radica 11' atom 

H + 

t-lydrogen 

atom 

H 

Hydrog n 

.atom 

84 l>cuLI.!rium 
·~2 2: 

H2 has a smaller ~rbltal 
Dower energy level] 

compared to Helium 

Hyd rogcn atoms 

form Cova~ent bonds 

168 
2 Protons 
~ Ne\Jtrons 
2 e-Ject~o:ns. 

Deuterfum ·1s the 
bu1fdlng block of e1ements 

cH-aton"' ic 

H;•drogen 

Hydrogen, bound mostly to carbon and nitrogen, is part of almost every molecule in your body: DNA, proteins, sugars, fats. 
Hydrogen bonds- wh[ch form between atoms that "share" a hydrogen atom, is one of the most important interactions that makes biological molec.;les behave as the)' do. 

148-48 
0 

24-l4 

not.-: n2 11'1\i'rg)' In .-Ill) drogL'tl j, i11~'"' r,,, iv,. only 
· Hydrog.om bo.JJ~ ~o111 ~ of o~ny cnc11::rr lc\ •{ 

0 

Th charged fascia o Baryon .. c quarb facilitates 
c ica1 {hydrogen] d. in molecul 

0 
24-24 
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504 
[252-252] 

c 

Carbon c.ln bond in four places, <lnd it <M bond to itse-lf so it's e-asy to make lots of differe-nt molecules. 

----~ .. 

Carbon Monoxide 
Molecule 

672 
336·336 

Many carbon compounds are essential for life as we know it. 

1,176 
[588-588] 

Some of the most common carbon compounds are: carbon dioxide (C02), carbon monoxide (CO). 
carbon disulfide (C$2>, chloroform {CHCI3), carbon tetrachloridE (CCI4), methane {CH4), ethylene {C2H4), 
acetylene {C2H2), benzene (C6H6), ethyl alcohol {C2HSOH) and acetic acid (CH3COOH) to name just a few. 

Acetylene 
Molecule 

504 

C2H2 

1,104 
[552-552] 

1,848 
[924-924] 

' ( /2 I/' " 
336 336 

[He] 2s2 2p2 
2 

672 
336·336 

504 

Molecule 

T~re arc nearly ten milhon Jnown carbon compounds and an eotire branch of chemistry, known as organic chemist()', is dev«ed to their study. 
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588 
[294-294] 

rJ) 

"'"0 
~ 
;:::l 
0 588 
~ l94 ·294 

E 
0 u 
~ 
<l) 

0.0 
0 ;... 
~ ..... 
z 

N 

672 
J.l<> 336 

1,260 
(630-630] 

NO 

1,848 
[924-924) 

L8 

672 
3 33b 

• 

N20 

48 
24·24 

[He) 2s2 2p3 
2 

N•trogen is a component of many biological mole<ules 
inc;:lvd!og protein~, lipids, nvc;:leic;: a<:ids, and c:\lrbohydrat*:s. 
Nitrogen Is so important that a shortage of nitrogen will 

inhibit the growth of an organism. 

51 
' -294 

1,932 
[966-966] 

fl'J 
336-336 

N02 
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672 H20 

[336-336] 48 768 24 24 

[384-384] 

21-24 

b?l-672 

0 

1,504 
02 [ 252-252] 

' [He) 2s2 2p4 
2 

Oxygen forms oxide compounds with 
almost all of the known elel'l"'ents 

As soon 21s the oxygen enters your blood, a pas.sing prot~n ~cde called hemoglobin picks it up. 
Each mol«ule of hemoglobin can transport four mole<ules of o~en to almost anywhere In the body. 

The hemoglobin transport the oxygen to your cells where another protein, called cytochrome C oxlda~ 
makes two molecules of wen e.- out of every molecules of oxygen ~ivered to it 
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H2 48 
NH3 
;~mmont<J 

.: 1 21 

96 
HCN 

hydrogen cy<'lnide 

[48-48 ] 

HF • 

hydrogen flvorid(' 

1,140 
HCI (570-570 

hydroge-n chiOf'tde 

50'> .... 
25-2-l.$2 02 ~20 

0><Y9<'> ... 

C02 
carbon dioxide 

672 

H2S 
hydrogen sutflde 

BF3 
boron trifluoride 2,688 

[1,344-1.344) 

-
w 

504 
251 252 

.. 
1,440 ' " 6~ - Hb 3.)6 

(720-720] ,. Jj'8 378 
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H202 
hydr~n per(IJC• ::le 

1,440 
[720-720 

lith urn CaH2 
<~I 1 am y jr ~e 

252 
1'"~(>-126 

~C1F3 CaC2 
chloriM trifluor H:J(. 

LiH 
hlh•um hydride 

378 

300 
[150-150 

HCl 4 2,316 
hydrogen chloride 1,158-1.158· 

1,644 KOH 
822-822 

aO 

1,560 
780-780 

"odium t-ydroxide 1,476 
[738-738 • 
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504 
J.U ~ 

Chemistry 504 
&< U4 

c 
~~~ 

1s a branch of physical sc eocc, concernmg the study of the cornposit1on, propertu:s and behavior of ~~ atter 

J 

Cornpotmds cmlrahdng bouds bem~veen carbo.u c.u1d a ruew' e~re called org.cmomewllic c--Ompounds. 

Schrodinger's quantum numbers 
Inorgat1ic cornpormds an? produced by ~Jon-living 

nauunl processes or ~-n rhe labonuor;'. 3 
.. ~· · -· · ·- ••1• ·-· · ·· - . .. 2 .... .•. ,. ·}" ···--.. 2 3 Orgatric compcnmd5 ore p.roduc~d b:y livirtg thhrgs. 

,. -... 
•. 
I .... ,." .. .. 

(Lt 

~ ©f 
§ ~\ 
cu . . 
~ ·. 

··. 
di·-. 4 .· ;.[] 
~ · · ·-- . In\ ~ ffi) •••• -· w 

lf"-.. . .......... ~ ... .. ... ... .. -~ .. 

Bohr's atomic orbitals 

. . 

8 

7 
·•··r·· .... • ..... , 6 

1.1'1 

(iJ 

:5 ~ 
>. 
0'1 

:4 . 

/ 3 
2 

. l 

.... 
CLt 
c 
CLt 

Orgauic compounds cmuain carbon-hydrogen bonds. 

Tetryomc theory umjfes and txpands upon dte currently dlsjobned. phys1cal mrd dtemicaJ theories 
duough the applfanfon of 2D equilateral charged mass..energy geometries in 

3D srmtding-~ve m.ass-Matter topologies 

Organic 
A chemical compound is a collection of elements bonded together in a way that the r~sultant ions, atoms or molecules form a 3D material geometric structur~. 

Tetryonic chemical geometries. along v,.rith its firm definition and distinction between EM mass. & Matter provide a dear visual path for the 
differentiation between both branckes of modem chemistry- as well as the source of animation in living Matter 
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carbonyl group Functiona1 Groups 
A functional group is a reactive portion of a molecule. 

OH 
/ 

hydroxyl group 
Orga·nJc molecules oontal'nlng a~ ·group are known as alcOhols. 

c.arboxyl group 

I 

"-oH 

The combinations of functional groups with hydrocarbons produce a vast number of compounds. 

carbon monoxide 

co 

,cubonyl group Is oomposecll of a calbon atom1 
double-bonded to .an (J)()f9M atom Nitric acid 

N03 

carbonic acid 

Tht!< carboxyl group Is present rm 
amino adds .and caJbox)frc adck 
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!Esters 

Moneners h<~ve ple.J s.ant odors. 
Esters ar"" r~pon<; ble for the fragrance"' of 
many flowers & the taste!. or ripened fruits. 

R 

Almhals 
Alcohols are organ1c compo1..1nds cont.11ning a 

hydroxyl group, (-OHt. substituted for a h)•drogen atom. 
Ethanolts th~ akoho111) otlcohollc bl'vl'r<i.gc-s and 

it is. also widely used .as a sol~nt. 

Amlnes 

Derivatives of Hydrocarbons 
An armost un,imited number of carbcm compoonds can be forme<:! by the addition of a func~ion>i! I group to a tlydrocarb<>n 

Ethers 
The bt!l.f known t:ther iHf1~1.hyl etht.!r. 
It is a volatilif", hiqhly flammable liquid 

th<Jt was used <Js. an anesthetic: in the p.l!.t. 

hydro 

H 

AIL--..1 H -lid -- h I lka n.¥~ a_ es :a_oa __ nes 
Cornmor alkyl halides m< ud~ mcd1cal4jn~sthei1CS, 

ch lorofluoroc.a rbons (CFCs). hydrochlorofluoroc.a rbons (HCFCs) 
and hydronuorocarl.Klns (HfCs). 

carbons 

Aldehydes 
An ;aldehyde 1s a compolH)d corltain.ng a 

carbonyl group with at least one hydrogen attached to it. 
Wtth il Hydrogc,, lr) pi<KC oft~ c R group it ronn~ Fortnaldeh)'dC 

The s1mplest of the c.~rbox)'IIC acids 1s formk .1od 
.and is a constrtuent of bee stings .and the bites of 

other llh~<ts u cludir g 11 osqwtos. 

1 

!Ketones 
Acetone is the simplest of 'he ketones. 

Acetone 1:> a l.Or'l'lmonly u~ed s.ol~;·l.!nt 0.1nd 1s 
the ac;ti ... •e ingredient rn nail poli'ih remOVP.r 

and ~ome paint rhinrH!rs. 

R 
Amines are organic compounds that contain nitrogen, 

th@Y are- bCJ~ic compounds. w1th stror g odor!>. 
oftif"n descnbecf ac; "fishy" 

Am Ides 
ft.m des .JtC rlitrogerl·(MtJinlng or.g<.~1~rc compounds 

and are formed when amino acids react to form proteins. 
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600 
JOO-JOO 

• 
CH2 

o\1t·tll) lt·m· 

hould M dl~tln9Ui\htd 
The m~lhyiE"rf' groups I .,,\0 <JIIcd (o\rbt•ne, 

from the free l'l'l(thylene l~dll~~ qroup au by 11«-lf, 
whose mole<ul~ Is., Mf'l y 

H2C 

2r.s Arg) 

. ~~ 
oo · 

600 
)00-JOO 

CH4 
\\.,•tll Ute' 

.. 

CH2-CH2 
lchylenc 

1,200 
600-600 

2 .. 

CH3-CH3 
(thane 
ClH6 2 .. 

3 
1 

CH2-(CH)2-CH2 

CH3-(CH2 )-CH3 
J"rop.1nc 

ClH8 ~ 

RutadillC 
(4H6 

8 

2,404 
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2,496 
l.l-t8-l .• :t48 

u 

u® 
> 

CH3-(CH2)2-CH3 
Uut.uw 

C4H10 

4 
Butane, also called n butane, 

•s the unbrar.ched \llk.mc 
w1th four carbon atoms, 

CH3 (CH2]n CH3. 

Butane is also used as a collective 
term for n but.ane tO<J~ther 

w•th •ts only other Isomer, •sobutane 
(also called methytpropane), CHICH3l3. 

Butann are htghly nammable, colorlns, 
odo<lns. eaSily I quefied gases. 

' 

•• 

8 

l4 
-2$2 

CH3-(CH2)3-CH3 

5 

6 

Pentane 

CSH12 

Hexane 

C6H1<11 

4 

... 

' 252 

I 
"I 21 
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7 

4.296 
2,1•18-2,148 

• • 

CH3-(CH2 )5-CH3 

l.Sl 

H 1~.!1loC' 
(7HI6 

l 

• 

' 

" 8 

I fit}A@ . 
I 

8 
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(C3H6)2 
l yclup 'OJ'IoC rlL: 

3,600 
1.800-1,800 

4 

CH3- (CH)n-CH3 
Hr..·;~~;~·•w pt,lo,·nwr· d1.rin h.w&..btnt~ 

Long chains of [CHJ co~mp~ounds form Poylmer cha~ns 
hydrocarlbons, aeromatic oUs, fue~s~ pllastics etc. 

Just like periodic elements, 
co~mpodunds can form 

a~~otropic c~om~p~ound structures 

504 
1 1.'12 

3,600 
1.800-1,8 00 

3,600 
1,1:14)0-1.800 

C6-Hl2 
( ·.)'"-lolrex.lnt· 

C6H12 
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3,024 
1.512-1,!!)12 

Carbon li .. ing 

3,108 
1..')5"H .S.!H Carbon-Nitrogen ring 

Rings of atoms are also common in organic structures. You may have heard the famous 
story of Auguste Kekule first realizing that benzene has a ring structure when he dreamt 

of snakes biting their own tails. 

Friedrich Augu-st Ketul 

t7 Sept em be; 18:29 • 1 3 July 18136) 

Organic Chemistry 
In 1865, August l<ekule presented a paper at the Academie d~s. 
Sciences In Paris suggesting a cyclic structure for benzene, the 

inspiration for which he as;c rihoo to a dream. However, was 
Kekule the flr:st to suggest that benzene was cyclic. Some 

credit an Austrian schoolteacher. Josef loschmidt 
with the first depiction of cyclic ben~ne structures. 

In 1861, 4 years before Kekufe's 
dream, Loschmidt published a book in 
which he represented benzene as a set 

of r~ngs.lt is not certain whether 
Losch mid t or Kekule- or even a Scot 
named Archibald Couper-got It right 

first 

Some no~ compounds caDed heteroarenes, Whl'ch foUow Hkkefrs rule.. 
are a1So momauc compounds. rn these compounds, at feast one catboo atom IS repraced 

by one of the hfoteroatoms oxygen, n'l'troger\ ,or sulfur. 
~Canbon-Oxygen ring 3,192 

1.59~1.596 
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Benzene. or benzol, is an organic chemical compound 
and a known carcinogen with the molecular formula C6H6. 

It 1S somet1rnes abbreviated Ph-H. 
Benzer"'le is (l colorless (lnd highly flamrn( ble liquid with a ).weet 

smell <:tnd a relatively high melting poir"'lt. 

Because it i~ a known carcinogen, its us.e as an additive in 
gasoline 1S now limited, but it 1S an Important tndustrial solvent 

and pre<ursor in the production of dwgs, plastics, synthetic 
rubber, .i1tld dyes. Benzene is a nature~ I constituent of crude oil, 

and may be synthesized f•om other compounds present in 
petroleum. 

Benzene is an aromatic hydrocarbon and the second (n]-annulene 
([6] .rnr"'lulene), a cyclic hydrocarbon with a continuous pi bond. 

Cyclic hydrocarbon compounds 
are often refe rr~e d to as 
Aro~m a tic co~m po~undls 

C6H6 

due~ to the~ r .sweet sme II 

3,312 
[ 1,656-11.,6S6 

04 
(CH)6 
Bu :lC..'I ~ ritlb 

C6H6 

A aromatic hydrocarbon is formed 
when CH compounds form a 

cyclic molecule 

Many important additional chemical compounds are derived from benzene 
by replacing one or rnore of its hydrogen atoms with another functional group. 

Examples of simple benzene derivatives are phenol. toluene. and aniline. 
abbreviated PhOH, PhMe, and PhNH2, re~pectively 

Functional goups quickly interact 
\•Jith vacant bof•ding positions in 
{CH)n chains to form hydrocarbon 

Linear (CH)n chains ar~e rare·ly found in nature· 
as the !Positive an1d Negative tail ends of 
Hydrocarbon chain in1teract and bond 

to form1 cyclic compounds. 
compounds 
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Carbon-Nitrogen Chains 

CN 
C.:11 bon-Nitrogen 

d1o1 in h.:Jckh()ne 

Oxygen 

Nitrogen 

252 252 

3,108 
[l.S54 -1,554 . 

37 Protons 
37 ~ellect~rons 

37 Neutrons 

Carbon 

Hydrogen 
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Hydrogen 

Carbon 

Carbon-Oxygen Chains 

Heterocydic Rings 
Tetrahydropyran is the Ofgani< co,npound consisting of a ~tu(.ltcd six·@mb4Ned fing cont.'lining fi~carbon ,atoms and on~ oxygen atom. 

,, 

3,192 
11.596-1,596 I 

5U 
l~l 

- I 
' l!>l 

38 Protons 

38 electrons 

38 Neutrons 

b-.U6 

Oxygen 

Nitrogen 
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C6H2{N02 )3CH3 
roto uene 

N02 
1,932 v c 

CH3 

648 50 

BC!cause TNT melts <~t Sl C ( 78 FJ ;.md does not explode oolow 140 C {464° F), 
it c:.an he melted n stP.ilm·heMed vessels and (lQ Jred into c~~lngo;_ 

ll Is reloittively nsensiti~o•e to shodo: .and cannot be exploded w1thout .a detoMtor. 

For these rcawfls t 1S the most favoured chcrn1cal explosive. 
extensio,.•ely used in munitions and for demolitions. 

9,564 
[ 4. 782-4.782 

b7 
l;.llo 

2.4l,6·trinitromol uene is lbet«!!r known by its initrah, TNT. 
It san Important ~oslve, slnce lrt can very quickly 

chct nge from a solid into hot exp.a nding ga~s. 

TNT i5 explo5iY~ for two reasons; 

First. it contains the elements ct~rbon, 0)()'9en and nitrogen, 
which mear'IS that 'lo'lherl the material burns it produces 

h"ghly stable substance-s (CO, C02 and Nl) Wlth strong bonds, 
so releasing~ great deal of energy. 

Se<:ond y, TNT is chemically unstable· 
the nitro groupe; are so dor;ely packed that they experience a 
gr.:!'at deal of strain and hindra1ace to movement fron\ their 

neighboi..Jri ng groups. 

Thus it doesn't take much of an initiating force to break some 
oft he strained bonds, ~nd the molecu e lnen tl•es ~p;.~rt. 

Trinitmto~uene~ or more specitkaUy, 2,4,6-trinitrotoluene, 
i~ a chemical compound with the formula C6H2CN02)3CH3 
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(C6)4-Hlo 
Pyrene 

12,576 

3,024 
I ,SI.l-1,51:1 

8 

8 

3,024 
1 ,.5 1 :0:~1,.512 

1,51 Z-1,51 Z 

8 

8 

8 

3,024 
1,512-1,512 

~ne highlights the failings 
of Lewis. diagra1m structures 

Which can be rectified using charged 
Tetryonlc geometric Matter to pol ogres 

for all elements and oompound 
rnteracUons & modelling 

Pyrene is. a polycyclic aromatic hydrocarbon (PAH) 
consisting of four fused benzene rings, res1Jiting 

in a nat aromalic s.>'stem. 

Its chemc1al fmmula as 1S often stated as Cl6H1 0, 
v~hich tetryonic geometry s.hm•1s is ar"' error resultif!!9 

from not using equilateral quantum geometries. 
•n chern1cal topology modelhng. 

Four cyclic carbon rir:~gs cannot be formed with only 16 (-atoms 
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Ammonium nitrate is composed of two polyatomic ions: 
1) Ammonium lon (NH4+} 
2) Nitrate lon (N03-) 

The bond between the!e ions is an ionic bond meaning 
the ammonium ion trarsfers an electron to the nitrate ion. 

Ammonium Nitrate 

3,384 
NH4N03, 

672 A .Ul>-3J(> 

~ 

0 
• 

V t. 'j 
' 

N03 
2,604 

Th~ bonds in a polyatomic atomic ion are covalent 
be:ause they take place between gases. 

Th s means that the hydrogens of the ammonium ion 
are bonded to the nitrogen covalently a1d that the oxygens 
of the nitrate are bonded to the nitrogen covalently 

NH4 
780 

Ammonium nitrate decomposes into the gases nitrous oxide and water vapor when heated (non-explosive reaction); 
however, ammonium nitrate can be induced to decompose explosively by detonation. 

H20 A 
768 

t8 A® .. .. 
- ~ ~.A + 

• 

N20 
1,848 

' -y.A. 

;J 
-;; ,:~. 

H20 
768 

ll-24 

+ 
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Monosaccharides 

Oligosaccharides 

Otl 
720 

Carbohydrates 
A carbohydrate is an organic compound that consists only of 

carbon, hydrogen, and oxygen (with a hydrogen:oxygen ratio of 2:1 ) 
in other words, with the empirical formula Cm(H20)n 

Ribose 

Gluc1ose 

Lactose 

Fructose 

Sucrose 

Deoxyribose 

Carbohydrates perform numerous roles in living organisms. 

Disacchatides 

Polysaccharides 

Polysaccharides serve for the storage of energy {e.g., starch and glycogen), 
and as structural components (e.g., cellulose in plants and chitin in arthropods) 
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Monosac c:h~rides are the s1mple~t c~rbotrydrates 
in that they cannot be hydrolyzed to 

smaller carbohydrates 

Cl-12 Y/ 
500 

C(H20)6 
0-gluc~ose 

C6-H12-06 

Monosaccharides 

1,272 
[636-636] 

C(H20) 

OH 
720 

The general chemical formula of an 
unmodified monosaccharide is {C.·H20) n, 

literally a •carbon hydrate~ 

CH 
552 

H 

HO 

H 

H 

CH-OH 

H 0 

rQH HO 

H H 

rQH HO 

I 

rQH HO 

CH20H 
I 

OH 

720 

H 

H 

011-1 

H 

H 

CH20H 

D-Giuoose L-Giucose 

The Carbon nuclei •n Monosac:c.;harides 
join together to form chains of biologically 

important carbohydrates. 

A 

A 

t:H 
552 

'1 

CH2 

600 

C(H20)6 
L-gluco~se 

C6-H12-06 
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C(HaQ-),5 
ribos,e 
cs~Hl l).cO'S 

C(H20)6 
m1annose 

C&-t-11 2..06 

C(H20)n 
~}6 
fructose 

C6-H1.2-06 

Major Monosaccharides 
H 
I 

H-C-OH 
H-~=0 I 

C=O 
H-C-OH l 

I HOT-H 
H-C-OH 

I H-'C-OH 
H-C-OH I 

I H-'C-OH 
H-C-OH I 

I H-C-OH 
H I 

H 

ribose fructo·se 

H-'1=0 

HO-C-H 
I 

HO-C-H 
I 

H-C-OH 
I 

H-C-OH 
I 

H- C- OH 
I 
H 

man nose 

H-,=0 
H- C- OH 

I 
HO-C-H 

I 
H-C-OH 

I 
H-C-OH 

I 
H-C-OH 

I 
H 

g]ucose 

C(laO}& 
glucose 
C.6·Hll ·06 

0 

67'1. 

0 . 

c. . 

A 

~ 

,. 

CH~ 

600 
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A inonosacd~ar1de ortcrl S'.'<'it<he::. from the aq·dK (opcn·t..haul) fo n to a <..ydK foml. 
through a nud~;~ophilic addition ~tion between th~ carbonyl group and 

o A 
672 

one or the llydroxyls of tt e S-ilme mo e(u le. 

CH 
552 

lin ea11 saccharide chain 
TbeOirbonnudllln ~dlllns 

Gllf'*JoiQCOgethertofonn cycPc r~J 1\fng$ 
Qlr~Fttesthroughl~ 

c(l-ao)6 
g1ucose 
C:6-H11·06 

H.._~ 
I 

H-c-QH 
I 

HO--r--+1 

H-c-QH 
r . 

H-c-o• 
I -'H 
CH20H 

C6-Hil2-06 

7,632 
3.816-3,816 

0~ 

720 

The reaction create$ a ring of carbon atoms 
do~cd by one bridg11~g ox~·gcn t'lto n, 
wtJich in turn Cfl n be easily hroken to 

restore the linear monosaccharid~ chains 

acyclic monosaccharides 

cyclic monosaccharides 
for many monos.accharides (including glucose). the cyclic forms. predominate, 

a11d therefore the same name commonly is used for forms of isomers. 

Cll 
552 

C{H20)6 
g1ucopyran ose 

C6.J-i1 l ·OO 

eye 1 ic Oxygen-Carbon ring 
AI~QICIIC[~bms 
d~· ·can•befolmed 

vii other element bond(ng pnxm;ses. 

.6... 
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Condensed Disacch1arides 

For example. milk sugar {lactose) is made from glucose and galactose 
whereas cane sugar (sucrose) is made from glucose and fructose 

monosaccharide 

+ 
monosaccharide 

CH-OH 
> C I 1,272 l r 

'vfL 'l' 
' 

2,5 4 
[ 1.272-1,272] 

D1sacchandes & condensed d1sacchardes 
can bond together and form cyclic 

polysaccharides 

simple 
disaccharide 

'\ 

con.den~ 

disaccharide 

C2HI201 

1,776 

[CH20]12 - [H20] 

H20 

~ 
768 

'!> 

water mole-cute 

The- r~rse-of thi6 rr~a<.tioo, the follimlltion of two mono::.acchatidtM frorrn orte dis.acchal1ide., is calle<:J a hyd rolysk5 r"eac.tioo and requites one. water motecule. to supply the H and OH t.o too rugats rormed. 

Sucrose is used in m<Jny plants for tran::.porting food re::.crves, often from the let~~JL>S to other part~ of the plant 
lactose Is the sugar round In the milk of milmrn.als and maltose Is the first product of starch dlgest1on 

and i~ lurther broken dovm to glucose before absorption in the human gut. 
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14,496 
[ 7,248-71248] 

C(IGOl' 
fructose 

C6 Hll•b6 

C(tll0)6 
glucose 
(~HU-Q6 

sucrose 
C12-H22-011 

Disaccharides 
Disaccharides are one of the four basic categories of carb()hydrates, 

(the others are monosaccharides, oligos.accharides.. and polysaccharides.) 

Monosaccharides., ~uch as glucose, are the monomers out of which disaccharides are constructed. 

C(tll0)6 
galactose 
CIS-HI1..Q6 

lactose 
C12-H22-Q11 

C(HaO)fi 
glucose 
C6-tl12-06 

The general chemtca~ formula for carbohydratesf CU-120), 
gives the relativ,e proportions of carbon~ hydrogen, and oxygen in a monosaccharide 

(the prop"Ortl o,n of these atoms are 1 ;2: 1 }-lH20} 

C12-(H20)11 

maltose 
C12-H22·011 
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01igosaccharides 
~ny carbollydrat~oHtom ttve@ to six: units.ofsimple sugats 

(mo nosa<: c 1'\ai rides;). 

C(tDO)I 
glucose 
C!Wil l-06 A 

02-H22...J0ll 
su~crose 

sucrose 
+ 

~ 
f.uctose 

COtJO)' 
fructose 
G~1N~ 

Glycosidic 
bond 

(C24-H42-021) 
sacchar~ose 

C(lb0)6 
g lucose 
CI5-H1NXi 

sucrose 
+ 

~ 
fructose 

The nuclei that form Monosaccharides chains 
can also join to form cyclic Carbohydrates 

[Polysaccharides) 

C(h:I0)6 
fructose 
C6-l~ I 2 -oG 

C 2-H22-011 
sucrose 

k11 d(fgosao:hartde rs a sacdRdde ~ contatnJng a smalll number (typblty two to ·len) component sugm (monosaccharides). 
Ol~can have ~functlon$ifor example, they are ccrmnonlyfound on dle plasma membnne 

,of an_TmaJI cells where they can1 play a role In 0!11--cdll recogn_ftlbn. 
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Slaro'h or amylum is.a ·carbo~r~ce-consisting of a large number of glucose unitsjo:ined bygtycosidic bo:nds... This polysaa:haride is. produce-d by mostgreen P'ants.as an e-nergy store. 

C(ltl0)6 
gl lJ C.:OS£ 
C6·HU.()6 

C6-Hl0-05 

6,864 n 
[3A32-3A32 

0 
672 

Po1ysaccharides 
Polysaccharides have a general formula of Cx(HlO)y where x is usuallly a large number between 200 and 2500. 

The repedng unit! In 1 ~rtde~bldcbone In! dten slK<arbon 11'1i101l0S8Cdlarides, 
their general tbtrmula aitl be~ as (C6-H1l 1D-OS)n 

Cl l 
552 

Polysaccharides are 
generally comprised of 

chains of cyclic 
monosaccharides 

Cell ulo:se ~-s an organic compound wi~h the formula (C6H 1 OOS)n, a pol)'sac<haride <onsl:sti ng of a linear chain of several hundred to over ten thousand I inked D-g1ocose sug<ars. 
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Amrnes 

Amines are organic compounds that contain Nitrogen 

un·ionized amino acid 

NH2-[HC-R]-COOH + INH2-[HC-R]-COOH 

As boCh the oil mine and <arbolcylic: acid group<;. of oilmino ac-cls can rPact to form a m"de bonds. 
one .. m ino dtid rnolewle <<~n rei:lc.t with another CJnd become joined tllrougn an amide link<~ge_ 

This polymer17ahon of am 1no adds s wh.at creates prote n1-. 

O~H + NH2 -----:> NH + H20 
Thi5 yields a ~ptid~ bond and a molecule of water 

vi<l <~<:or de milliOn re"a<.tion 

Amino acids are biologically important organic compounds 
made from amine and carboxylic acid functiona l groups~ 

along with a side-chain specific to each amino acid 

The a-carbon~ 
The ctemlno adds fn peptide$ and proteins consist of.a carboxylic add (4)QH) and 

an ammo, (~H2) fu1llCtlooal gJ"'U,p i1'tt:adMd to the same tetahedral cartxm atDm 

Amino 

+ 
H€ 

add 

The ~d@ ~gmup, a.ttacht!d m th@ alpha cal'bon dlstlngulshes one amino add from another 
(retryOnlc theory defines these compound skle-d'lalns of atoms as ~tides [pD 

The general formula of a carboxylic acid is R COOH 

:zwinerionie .1 mino add 

N IH·[HC·Rl·COO 
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AAA 
AA G 
AA C 
AA U 
AG A 
A GG 
AG C 
A G U 
AC A 
A C G 
ACC 
A C U 
AUA 
A U G 
AUC 
A UU 

GAA 
G A G 
GA C 
G A U 
GG A 
GCiG 
GG C 
GG U 
G C A 
G C G 
G CC 
G C U 
G U A 
G U G 
G UC 
G UU 

A 
C5-H~N5 
Adenine 

CS..H~~ 
Guanine 

3~180 
Gly 

rQH&NQl 

3,780 
Al,a 

rQWHC)l 

4,452 
Ser 

C3H1N03 

4,884 
Pro 

C5H9N02 

4,980 
Val 

Peptide side chains 
Amino acids are the structural units (monomers) that join together 

to form short polymer chains called peptides: 
or longer cha ins called elther polypeptides or proteins 

amino 

5,052 
Thr 

C4H9N03 

5,124 
Cys 

otfi7N02S 

5,580 
Lie 

'i] . 

acrd 

6,192 
~GI In 

CSH1QN203, 

6,216 
Lys 

C6H14Nl02 

6,228 
Gllu 

C5H1 11\102: C6H13NOl C5H9N04 

5,580 
Leu 

CQI13Nil2 

51592 
Asn 

C4HSN203 

5,628 
Asp 

C4H7N04 

currem cltemical rheory 
hypothesizes tlwc all 
peprides and prorerns 
arc the ras~4i£ of cocJori 

ldplel side chaitJS 
on a w ;uo adds 

Tetryonic cheory reveals 
serior4S flaws iPJ rhis li11e 

of r f1 o f4glrt 

6,564 
His 

GQ-t9N302 

6.996 
Phe 

C9HJ11~ 

7,392 
Arg1 

C6H14N402 

7,668 
Tyr 

C9H11M03 

8,640 
Trp 

C11 Hi12Nl02 

c 
C4-H5-N3-0 
Cytosine 

C4-H4-N2-02 
Uracil 

C AA 
C A G 
C A C 
C A U 
C G A 
C GG 
C G C 
C G U 
CC A 
CC G 
CCC 
cc u 
C UA 
C U G 
c u e 
c uu 

UAA 
U A G 
UA C 
U A U 
UGA 
U GG 
UG C 
U G U 
U C A 
U C G 
u cc 
u c u 
UU A 
UUG 
uu c 
uuu 
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GGU 
GGC 
GGA 
GGG 

lJCU 
ucc 
IJCA 

CG 
AGU 
A 

n 
N 
0 

3,180 
Gly 

OHSN02 

Glycine 
HO:KCH2(NH2) 

HCH 

4,452 
Ser 

C3tf7NOO 

Serrne 
HOXCH(NH2'){ H20H 

amtnoldd 

poly-peptide chains 

ccu 
CCC 
CCA 
CCG 

Proline 
H02CCH(NH.)[CHlr3 

4,884 
Pro 

rCSHJNOl 

Valine 

GCU 
GCC 
GCA 
GCG 

Alanine 
H02CCli(N H2}CH 1 

GUU 
uc 

GUA 
I 

HOlCOHfNH2]C H(CH3)1 

3,780 
Ala 

Otf1NOr2 

n 

4,980 
Val 

C5H11N02 

C (C 3)2 
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ACU 
ACC 
ACA 
ACG 

n 
:I: -0 
::1: -n 
:::1: 
w 

UUA 
UG 

cuu 
c c 
CUA 
C G 

n 
:I: 
N 
n 
:::t -n 

5,052 
Thr 
C4H9H03 

Threonine 
H02CCH[N Hl }(H !OH)CH3 

5,580 
Leu 

GtiHUN02 

Leucine 
H02CCH(NH2,CH2CH(CH3)2 

Cysteine 
H02CCH(N H2;CH 2SH 

AAU 
A 

Isoleucine 

AUU 
AU 
AU 

H02CCI-I(NH2)CH(CH 3)CH2CH3 

n 
:I: 
~ 
v. 
:1: 

5,592 
Asn 

C4H8N203 

Asparagine 
H02CCH{NI-I2.)C HlCO(N H ~) 

CH2CO(NH2) 

5,580 
Lie 

C6H13Nm 

n 
::1: -n 
:I: 
w -n 
J: 
1\J 
n 
::1: 
w 
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-n 
:I: 
N -1\J 
n 
0 
z 
:E 
N 

AA 
A 

6.192 
Gin 

C5H10Nlm 

Glutamine 

A 

-n 
:I: 
N -N 

"' n 
:I: 
w 

G 

C$Ht1N025 

6,216 
Lys 

OfHt~ 

rsine 
H02CCH(NH2HCH2>'1 H2: 

n 
::I: 
p..J 

z 
:I: -n :r:: ,.., -1\J 
z 

GAA 
G 

6,564 
His 

aH9N302 

Histidine 

6,228 
Glu 

alfiNCM 

Glutamate 
H02CCH(NH2}[CH21.2COO 
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u 
u 

6.996 
Phe 

OiH11NOl 

Phenylalanine 
t-102CCI-I(NM21CH1C6HS 

Ul u 

n 
::1: 
t-.J -n 
Q\ -0 

7,668 
Tyr 

C9Hit1NCB 

CGU 

-n 
:J: 
tr..J -w 
n -z 
::1: ..., -tr..J 
z 
::1: 

Tyrosine 
H02CCH(NH2)CH2(C6)0H 

7,392 
Arg 

alfl~ 

Arginine 
H02CCIHCNH2)(CH2J3Cl ~H2)2NH 

u 

n 
:1: 
~ -n 
t-J 
z 
::1: -n a. 

8,640 
Trp 

C1H1.2N202 

Tryptophan 
HO:M:CHlNH2)CH2iC2NHJC6HS 
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The four-atom functional group 
-CONH- is called a peptide link. 

amine 

Peptide Bonds 
carboxyl amine 

NHl-[HC-R]-COOH + NHil -(HC-R]-COOH 

A peptide bond (amide bond) Is a covalent chemrcal bond formed 
between two moJecu les when the amine gmlilp of one mcfec:u le 

reacts widl the carboxyl group of the other molecule, 
~causrng the release of a mo ecule of water (H20), 

OH+ H2 -> NH+H20 OH+ H2 -> NH+H20 

+ 

Polypetide chains of amino acids 
arre held together by peptide bonds 

carboxyl 

1* H20 
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amino terminus 
The beginning o f a polypeptide pr~ote~n 

molecule has a free am 1 no group. 
The four-(ltom functaQn111group 

CONH· is.c<:llled <1 peptid~ hnk. 

carboxy terminus 
The end of a polypeptide protein 

m o I ecu ~e h a·s a ·free carboxy~ g r~o up. 

~Wml'm ~ptld@!] an! fonMd by ptlt1ng the -C02H [arboxyt) Md of OM amino add wllh tiN! -NH2 [amine] mel of another to fonn a_n ~mid& 
1he -CONH-bond between amJno add51s known as a~ bond bef=aU5e ~ Jhart ~of ~m~tno, adds are knDwn as pepldes. 

polypetide chains 
Proteins are formed when amino acids are covalently ~ in k~ed together. 

DNA .tH'Id RNA ha~w·e a deoX)'Hbo~e a1'1d r~bo~e sugar b.ackbon~. res.pectivel)', Vll'h!C'rca~ PNA•s backbol'l~ is cornposcd of tepeatinrg (2-aminoelh)'lt-gl)'cine units In k!C'd b:.< peptide bond~ 

Proteins (polypeptides) are chains o( amino acids held together by peptide bonds v1hich form the backbone str ingers of PN.I\, RNA & DNA. 

~c~c~~c~c~c~c~~~ n~nnnnnnnn~n~nnn a~~~~~a~~~~~~~~~ ~~~~>~>~~~~~~~~> 
~c~c nnnn ~~~~ >~>~ ~c~c nnnn ~~~~ >>>» ~~~c nnnn ~a~~ >>>> c~~c nnnn ~~~~ >>>> 

~ ~ ~ ~ ~ n Q ~ c n ~ > c n ~ ~ ~ n ~ ~ ~ n ~ ~ ~ n ~ > c n ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ n ~ ~ c n ~ ~ c n ~ ~ ~ n ~ ~ ~ n ~ ~ ~ n ~ > 

Proteins, 

There are 10 different nucleotide side chains present in biological morecules. 
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hydrophyllic 
Lipids 

Lipids are a group of naturally occurring n1olecules that include 
fats~ waxes, sterols~ fat-soluble vitamins (such as vitamins A, 0, E, and K), 
mono-glycerides~ di-glycerides, tri-glycerides} phospho-lipids, and others. 

hydrophobic 

hydrophyllic 

Lipids are molecules. that contain hydrocarbons and make up the building blocks of membranes., providing a semi-permeable barrier between a living cell's internal & external enviroments. 
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Acetylc orne 
is an organic molecule that acts as a neurotransmitter in many orga nisms. 

inCl uding humans.lt is an ~ester of acetk add and cho li ne 

Ach 

1( H 31COO(CH2)2 N +(CH3)3 

I 3 

3 
6,228 
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Ribose 6,360 C5-H1o-05 

Carbohydrate compounds 
can fonn acyclic sugars 

Cll 

552 

C(H20)5 
ribose 
CS-Hl0-05 

1-1 

48 

OH 

720 

0 11 

720 

H 

H 

[ 3,180-3,180 J 

Ribose is an organic compound 
with the formula CSH1 005; specifically, 
a monosaccharide (s.imple sugar) with 

linear form H- (C=0)- (CHOH)4- H 

:t 
I 

'"ri' 
CHIO 0 OH 

~ 
I I 

OH "ri' 
OH :t 

0 CHI,OH OH 

:t 
"---" 
~ 

~ 

Ribose forms part of the backbone of RNA. 

011 

720 0 

It is related to deoxyribose, which ts found in DNA. 

A" 

• 

Carbohydrate compounds 
can a1so fonn cyclic sugars 

:k 

CH 

552 

OH 

720 

C(H20)5 
ribose 
C5-H10-05 

A 

Ribose Is presentwtthlneveryltvh·lg ·ce1llo.fthe body and Is used toman.ufadure·ATP (fleenergy,currency·ofthe ceiQ &om saatch. 
Wllllstdle body can mamufacture Its own dbose·flan gl~ d!!Js rrequlres energy and f5 a very stow process. 

A -0 .. 
'1 OH 

720 
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As. its name indicates it is a deoxygenated sugar, 
meaning that it is derived from the sugar 

ribose by los~ of an oxygen atom Deoxyribose 

0 
b72 A 

OH 

720 

A 

C5-HJD-04. 
deoxyribose 

As a component of'ID~. ~bose dedwlves haw an hinpomnt role ln biology 

1be DNA (~udek add} molecule, which rs the main repository of gemdc hrfotmatlon In I~ 
·consists of a longdlaln ofdeoxyrtbose-contafli11ng un1tsaJied nudeoades, Unbd vfa phosphate grt~t~ps 

H 

48 

0 
672 

OH 
720 Dec»()''ibose, more, 

predsely 2 .. deoxyiilbose, 
Is a monosaccharide 

CHO 

H H 

H OH 

H o:H 
CH20H 

en 
552 

H-{CO)-{C 2)-(CHOH)3-H 

OH 
720 

CH 
552 

Hermann Emil F1scher won tile Nobel Prize in Chemistry ( 1902) for his work m determining the structure of tile 0-a ldohexoses.. 

How~r. the linear. free-aldehyde ~truc:tures that Fi$Cher pro~ represent a very minor ~rcentage of the forms that llex~ sugar$ adopt in $01ution. 

5,688 
[ 2,844-2,844 J 

C5-H10-04 
deoxyribose 

H 

48 

Ct-1 

552 

OH 
720 

u 
67'2 

It ., ... as edmund Hirst and Clifford Purves, 1n th~ rl!!e<HCh group of Walte-r H<w.-orth, who conc.lusrvclydetcrmmcd chat the he~tose- :.ugars prek·r~t1tiillly form a pyt<.~nose, 
or ~ix-memberPd, ring. Haworth drew the ring as a flat he)(agon w1th group5 abo~ and belo.v the pl.:~ne oft he rinq - tile Haworth projection 
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3,996 
[ 1,998-1,998 

HP04 
phosphate 

gr-oup 

OH 

- I 
0 - P::::::::O 

I o:Qr 
OH H 

0 
0]2 

Otl 
720 

1he other repeating part ofihe DNA lbadcbone Is a phosphate group. 
A phosphate group, Is attached to the sugar molea.lle t·n place of the ..oHI 

group ~on the 5' carbon. 

0 

h'/2 

0 
672 

cu 
552 

A 

C5-HID-04 
deoxyr ibose 

.. -0 

OH 
720 

5,688 
2~844-2_.844 J 
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The spectral Un.e emissions of photons from bound electrons 
in addition to Alpha, Beta and Gamma Particle emissions 

from nuclei can release KBM energies o~ver long lime spans 

Radioactive Decay 
The Atom releases excess ener~gies in 

varfous forms as it seeks a lower energy, 
state of equilibria with its surround ing 

EM energy environment 

Energy in all its forms 
seeks ~equilib~irium 

Photons1 Heat, Vibration & Kinetics 
can all raise the energy levels of atomic nuclei 

7.39:7. Ra 
221.1888 

4 .978,272 1,017,216 
[.J 1>,: .. ,J ..... ~ 

stab~e core electron (jOnfiguratlons 

1E 
scalar equi~ater.a l 

mass-ENERGY-Matter 
g~eometries ~ ~ topologies 

m c2 Mc4 

+charge 
nudel 

12 
[1~ o) 

+charge 
lepton 

12 
[0.11} 

0 
" ' II 

-charge 
lepton 

Neutra 
leptons 

1,079.424 

unstaiJ!Ie high energy nudel 

neutral charge 
Photons 

I ~ W'r 
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Radio-Carbon isotope dating 
Radiocarbon datlrl'!J {sometimes s1mply knowt'l as carbon datmg) 1S rad,ometrl\.: dat1r 9 method th<~t uses the naturJ11y 

cxcurri119 rad1o"sotope carbon· 14 (14C~ to est mate 'he age of c;arbon·bearing materials up to ab<lut 58,000 to 6?,000 years 

16 protons 
+ 8 neullOn$ 

pro1on 

neu1iron 
Carbon atom 

Standing-wave KE not 'excess' Neutrons 

It ls the stored Kinetic Energies [KE] that Increase 
the mass ofCarbon12 to create its Isotopes, 

historically these mass-energies have 
been mistakenly thought to be 

extra Neutrons in the nudel 

5 

504 

Corb.!m· r4. 1..,C. or rodiocnrbciPI. 
is <:1 mdioacmlv~ isowp~ of c<:~rbmr 

wrr'' C1l nudens amwintt.~g 
6 prOIOJJS. 6 tltLUI"O.ItS ,cmcJ 6 erte~ltm:;; 

w~r~r aPI excess et.teriD' corucm 
of 1.88 Ge?V 

[6~ Deuterium nucleO 

ALL elemental Carbon atoms 
have an atomic configuration of 

6 protons, 6 neutrons and 6 electrons 

Cnroor~- ~1. ~;C. rs a w.eokly 
rodloacriw liD~ ope of eorbOJI 

wilfJ a mrdens c'!Jrt'.f,ainrt~ 

504 2C 
111.'996 

1-l:ur.o·Cari>O, d.1t1ng can be used 
to determ ne the age of 

tclrbon<KCOUS m<JLCflcliS up to 
a bout 60,000 years old 

6 [m)h)J~$'. 6 nt1dnl.!t.S l'lud 6 eJ'~mron.s 

wtr'' mr excess energy cotJti'CJrr 
of QJO 1'1'eV 

N~t n~nges 

create :m Matter 
mopologtQ~ 

M 

Isotopic m.as.s-cha gc 
quot ient determin(>S (In 

cl(:'ifiCfl[''S p!opcr•ll(;-s 

Stored KF 
Wt'ltl ibuK>S LO 

Isotopic mass 

KE 
Te"tryonl< theory cor.-e<:ts lwiotoracJI errors of .atomic geometiiCSand nuclear enefg1cs 

Ur'bonoll 
(6P.,.. 6 M 

~on w..;otw •I} 

The stored KE [chemlcalt mass-energies 
of the Carbon 1 2+ Isotopes comes inm 

various radlologlca I [and b ologlcal] 
processes and ·tts steady, predictable 

release through the quanrum me<:han1cs 
of the synchronous convertors ~hat make up 

~carbon nu:clel make tt useful In dating 
objects based on thel r decay rates 
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Radioactive lsotopes 
Where the ,elementary nuclefs Deuwon energy 

levels are raised from £heir ground levels 
radioactive isotopes are created 

... .. 
.. 

@ ............................... . 

.. ·. ·. 

·. 
...... 0 .... 0 ............. 

. : . . . . 
I : I .. -- ......... , .... ...... .. -·. ~ -- ... ·-. -· ;,. M. • ' . . 

~ .. . . . .. 

. . . . 
t:-"t':I>~~Q'-;1 ~~ ..... . . .. ~ .................. .. !,. .. . ' ........... . 

KE ·1 - . . . . . . 
• I • I I a 

a a a I a I a I a I a 11 a .. a'- a 'I ........ a . .. I. a • a I a I a I a I a I. a I a. a .. a I a I a I a I a I a I a ..0 ail ail a a a a .. . a a 0.. Ill I a I a I a I • • a I a I a :II ail a 

: : : ..,....~ ! ~ : 
: ~ : : ~ ... : : .... . : · " : . . . 
{f ~ 

. . . 4 : p• • : ... . c ... .:..··· ! 

~ ·· ~ ··· LBJ m1 
+3 +2 + 1 0 _, -2 

orbitals 

Eack periodic element is comprised of an 

. . . 
if 

-3 

EQUAL number of Protons. Neulrons & elect~ons that 
form e~ach elements u~dque 2D' mass-eHergy geometries & 

3D Mauer ropol'ogy and coHtribure to its observed properlies 

8 

7 

6 

5 

4 

3 

2 

VI 

Q) 

> 
Cl) 

>. 
rn 
~ 

(1) 

c: 
ClJ 

The mass ~ energy· content of Matter 
c2 c4 

Einsteinfs relativistic stress energy tensor models mass-energy-Matter 
as a nebulous energy-momenta density-pressure gradient 

140 

130 

120 

] [ 0 

JOO ,....._ 
N .......__ 

90 
j 

so I E 
::a z 70 
= 
~ 60 -

50 z 
40 

~0 

20 

~0 

00 

Plot of BMyon numoors 
based on exce~ Ne1.1tron 
model or periodic: ele-tn~t~ . . ..: . -. . . 

" 

stablllty l~ne c::r: 
j:: • 

ol 
• . 

• !"": 
oip: I I 

unstable · : · ._ 
nuclides ; ::- ; 

~~:·~"'· ~6 
t ..... -.I • 
1.!.. 
;~ . 

~ : ... 
. :.r: 

~i.1tion from T~ryonlt 
plo4 I~ •he reos~t of ttl@ mrinSIC 
m.1$\ ... 'nt'l"gtr.~ Ql c•.1ch p.uticlt• 
comllfl:s. ll!J 'he a~omlc ni.Jdeus 

Plot of BaJ!YOnlc n11del numbers 
based 0111 TeuyonJc model 

of Periodic EJemenb 

10 20 30 40 50 60 70 80 90 100 

Proton Number [Z] 

Tetryonic theory redefines the relativistic stress energy tensor [TJt\'1 into 
a geometric measure of the charged 2D electromagnetic mass-energies 

& 3D Matter topologies within any spatial co-ordinate system 
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Nuclear Decay processes 
is lhe set of prcxesses by which ;;m unst~ble ;;~tgmic nuOie'Jis e-mit$ su'biltomk pa.rt;ic;;le-s 

Ch;uged Ma tet equivalence 

Chart1e & mass-energy momenta are ~oonservative phys·ical properties 
Rad1o<Ktiv1ty was d1scovered 1n 8% by the French ~dentist Henn Betquerel, while ·worlrang on pnosphore~cent malenals. 
n)esc matenJis g ow n the d;uk <>Jfter exPQsure to light, ,flnd he S.USf>eCte<J that 1he glo•N produ<ed In cathode ray tul>es 

by X-rays might be assocta~ed w1th phosphore~cence 

Neutrogen ve + N ° [2LJ..24 

'~ p+ + ~e- Hydrogen o+ 

,. 

6-6 18.-18 

ffil ------­
@---

LID - l--..Jii~tJ~~('; 
@ 

I 
I· I 

I . 

~ 
~-------

0 

[ ~4-l:Z o-•2 

8 
7 

-- 6 
~··-----.Jl 5 

4 
3 
2 

b • 
1 es 

gamma rays 
..... 

KE 
fv-v n -n 

gamma ray p'l!'od uction 

All nuclear decay particles 
cue determined by M 

Tetryonic charge topologies 

[42-30] 

[42-30 

o+ 

+2 
e 

[84-60] 

a p a parf cle prod ctio 

Energy can be released jron-1 atornic 
JlUclei through v rio~IS proce e. 

alpha-panicles 
beta-particles 
gat1n11a rays 
speccrallines 

heat & nzolion 

(h<uge Matter pmt1c.le cre.lt1on follows ch(!mi<::al cquilibrmm formulde 

No 
18-18] 

e+ + ve + 
[12-0] [6-6] 

e­
[o-12] 

Neutron decay processes 

ve + 
[6-6 

ve + ve 
I 6--61 [ 6-6 l 

30 Matter topologies are not conservative 
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(Deuteron emissions) 

large. uniStable 
.cncrgC!'tic nude1i 

... 
largE! :s.table 

nudel 

+ 
lpna part•dc 

Alpha pant des are released dUring alpha decay processes rn u'fiba.heavy nudel Uke 
urantwn, thorium, .adfnlu~ and radrum 

WJ-------­
(9) ----
[fJ -­

@ -

. . . • 

~ --------

---- 7 

-- 6 

--5 

4 
3 
2 

--------1 

Beta radiation - Negative charge sets (Nuclei) 
Gamma radiation- Neutral Charge sets (Photons) 

2 
[84-60 

90,000 

elium n del crea ion 

42-30 42-30 

+ 
r o-12 o -12 

e- e-
1 h 

Deuteron 

o+ 
45.000 

DelJteron 

.dJarged 
atpha nude~ bond 

& 
capture electrons 
to fonn neu:1nl 

He11'um 

Th~ radiooetiv!:!' isotop~ Arne.tiC:lum 241 emits alpl'l:l partidQS 
which are u~ in smoke detector~ 

24 
84-60 

90,024 

Due to too iii' l<i rger rnas.ses compared to b~a and gamma p.a.rticl@'~ 
alptla l)ilrliic;le$ can be easily stopped by a piece of paper or human skin. 
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e+ + ve + e-
12-o 1 ~ 6-6 , r 0 -112 

Neutron decay paths 

____..............iii,.... ve + ve + ve 
6-6 1 [6-6 [6-6 

(the emission of leptot1s from ~atomic nuclei) 

ffil -------­
@---­
[¥) --

(Q) 

1 • ,I 

't -· ... 

~~~~~~,~~~ 

~ -------

-------- 8 
----- 7 

--· 6 

4 

2 
-------- 1 

Alpha radiation- Positive charge particles (Nucle[) 
Gamma radiation- Neutral charge quanta (Photons) 

Carbon-14 

DPfOlOtlS 

8neurrons 

Carbon-10 

6pi'Ol0flS 

1nf;'(Jfrons 

~-

p.+ .... 

N tuogen -14 

lprOlOJlS 

7.nrormns 

Boron-10 

5prolOJ1S 

SnetJrmns 

b ta-minu decay 

+ + 
anti-neutrlno 

neutrino posttron 

+ + 
b d y 

Charge is a conserved physical 
property of all material objects 

N° + ve 
[24-24 

P+ + =}llrt e-
18-18 6-6 24-12 0-12 

Neutron decay is not a spontaneous process 

AU beta decay processes are the result of 
neutrino interaction with Neutrons 

Beta-partic~cs ve 
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{high eneTg_y photon emission) 

Natural sources of g~mma ra;,os on Earmf1 inclurle gamma decay (rom naturally occurring radi.oisotopes, 
and 'W.C:ortdary radration rrom atmosphQf ic lnteraniom. with cosmic r.1yp.artid~s. 

All ejected gamma ray photons are 
neutral energy quanta sets 

{photons I EM waves] 
Ga mmi;'l ray'$ typi(;ally ha'o'e ffequencie:; aoove 10 exahertz (a If > 1 0" 19 Hz), 

ali'ld lh~IIQfor~ gM~raiJy 1\:rvl! ooetg iC'!s abov'C!- 1 00 I«!V and 
wavelengths le:;~ tn!'lln 1 0 picometer'$ (lelos lhan the diameter o1 an atom) 

00 -------­
@---­
LID --

---- 7 
---6 

l----..---____.iillllltl .... ~ 

@ 

. . . 
I 

•••• 

lb 
IX\--------

5 
4 
3 
2 

Alpha radiation- Positive charge particles (nuclei) 
Beta radiation- Negative charge particles (leptons) 

gamma rays 
Ga~ deayproduces rayswtdl eoerglesofooly afew:hundled keV, 

and almost !~ways Jess 1Mn 1 OMeV 

0 
[n-n] 

EM Wave 

E • .' F~ld Pll!nck quant.1 

27t [ S.::a J..l).[m.~v21 
i>hotons ~ J 

Gamrn.<~ rays are a form orionizrng radi<'ltion.. and they h~verygood penetrating power. 
They res;u I( from the release of atom[<; energies and will caus;e bl.ol09ka1 damage to 11\fin.g tassue. 

2h - - hf - ·-
Gnc mu~c ~lw~ t)(> _.,k(.'O to d ~tint)Ush bctwc ·n <.hi)rgcd Pl.'1n<:k qui)nt;, [\')Joel pho1ons [t] 

Z' gamma ray bursts co 
~ 

3 ~ r 
'""" 

3 0 No !:» 
:::J 

2 .25 e23 ] c.l 3 ~ 
~ "< m [~8-118] lv-vj 3 

~ ~ 

!:: ~ 

E = 2m c2 hf 
,. 

~ ::I 
llil 

Rii ..... 

""' 
CQ 

8 "< 
930MeV 930MeV 'C -g tl) 

\... .J 0 - 3 

~ are thl!i result of the sti:ftd KEM rnaa-me~gles ofMdB mpabgles t'D -being releasecl as~ momenta geomemes ~ 
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neutrino-Neutron lnteractions 

;z ,---------------~--------, 

a N 0 (24-24] p+ _ lii 
i ve + ~ +le . 

6 -6 1M- 18 l·t~l2 0-~l 

I r J -d '\ritter e(JUI IJ,I t! 1 ~ b 
"'------' ;I: 

neutrino 

[R{ -----­

@----

0 
Neutnln 

0 

[f) --
~---JMIII¥i~F@IIIIfilll 

@ -

- 1 

I f.' • 

neutrino capture 
Neutron decay is. .not the spontane-ous. process 

hypothe:;ied by rnodern nuc:le<H phy:;i<;ists 

The observed de-cay products are the re-sult of 
solar neutrinos. interacting with Neutrons 

(both wtthin nuclei and 

l..hc,o nt"UL11r.0~ JI!.O h.lvc .JO C!QIIll 'I · d)' 

ot ln:~r.l(l r.3 ,., th l'roo~~ lin ,hot 

[24~24 

A Neurronium atom 
has an. identiool mass-charge 
quotient to chat of Hydrogen 

[24 .. 2,4 ' 

8 
7 

- 6 

- 5 

4 
3 

2 

Neutronium decay processes 
A eutron/neutrino interaction can de-cay into 4 differing particle sets 

II 

24-24 

No+ ve 
[1&.18] (6.-6] 

s 

Exdudi.ng tMit rwm Cl\arge-, 
Neutrons have ne:utral particle geometries 18-18 

~d~IIUic<JI to ti\M or a Proton 24· I 2 

[12-0] 

e+ + 
[12-0j 

ve + 
[6~6l 

p+ + e-
[ 24-~.2 [ 0- 121 

[24-24] 

0 0 
(IS-18] [24-24) 

[12- 0 ] [0-12] [ 0 -12] 

e- + ve + ve 
[0 -12 (6-6] [6-"6) 

ve + ve + ve 
[6-6] (6-'6] [6-6} 

[n-n) yo 

Spontaneous Neutron d~cay 
into Proton-electron neut(nos 
is. not possible Vo'ithout the 
interaction of Muonic neutrinos 
(see Tetryonic Charge numbers) 

[K( ------- _______ , 
A Neutron. is NOT a Proton that has absorbed an electron 
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neutrino-Proton 1nteractions 

Proton 
neutrino 

Although vety weakly interacting, 
neutrinosun still be attracted to and bind 
to Protons via their negative charge fa.Kia 

n eutrino capture 
Neutron de<ay is not the spontaneous process 

hypothesied by modern nuclear physicists 

The observed decay products are the result of 
solar neutrinos interacting •• ,.,,..:.: elJtrOr>S 

(both within nuclei and 

[30-18] 
A Proton-neutrino atom 

would have an identical charge 
quotient to that of a Proton 

[24-12] 

Proton decay paths 
A Proton/Neutrino interaction can decay into 4 differing particle sets 

" 

[30-18] 

p ++ ve ' 
[24-12) [6-6) 

N° + e+ 
(18-18) [12-0) 

+ e- + ve 

ve + ve + 
(6-6) (6-6) 

(n-n) yo + 

[0·2) (6-6) 

ve + e+ 
(6-6) [12-0) 

e+ 
[12-0) 

If they exist. Proton-neutrino particle couplings would 
function In a manner Identical to that of Proton-electron couplings 

~ - - - - - - -

@---­

~ ­

8 
7 
6 and could be detected by the anomalous spin measurements that would result 

@ 

~ 
I 0 I • 

- 5 
4 
3 
2 
1 

A Proton has a Positive charge geometry (24-12] 
equivalent to that of a Neutral Neutron (18-18] 

A Proton is topologically identiaJI to a Neutron 
( dijJertng only in the net dta:rge aeared) 
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