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Abstract

In 1936 Bethe and Bachéand in 1938 Hafstad and Telfepredicted that) particle structures could

be present in atomic nul In the course of developing a theory of nuclear structure based on the
assumption of closest packing of clusters of nucleons, Linus P&uinmd that the magic numbers

have a very simple structural significance. He assumed that in nuclei the sunlegnas a first
approximation, be described as occupying localized 1s orbitals to form small clusters. These small
clusters, called spherons, are usually helions{particles), tritons and dineutroris.nuclei containing

an odd number of neutrons, an He3 cluster or a deuteron may serve as a spheron. -paekeldse
spheron model differs from the conventional ligdidp model of the nucleus in having spheronsarath

than nucleons as the units. This is a simplification: Gd154, for example, is described in terms of 45
spherons, rather than 1Bdcleons. This enables to determine $lgstematic obinding eneryg in a

much simpler way than the approach based on ingiiducleons.

| developed that idea, i.e. having clusters as basic bricks within the nucleus instead of nucleons. These
clusters are the s &padicles dnddeutd?iamy thtium, gebusn 3 and direytrons . e .
like clusters. Nevertheless, on the method, my approach differs from that one of Pauling. | tried a simple
method of mind experiments, approaching the problem step by step, nucleus after izattpesafter

isotope, looking each time at the preceding nucleus or isotope binding energy to compare with the next
nucleus binding energy. My purpose is about LEQNBw Energy Nuclear Reactiomk. looking for
differences of binding energies betweemwats at the beginning and the end of the LENR process in
order to determine the energy release.

Indeed, my approach that oflooking for the distribution of binding energy within each element and
each isotope, comparing their values, rather than isagrfor an internal structure of these elements.

So, my approach is not about 3D structure of the nuclei but is rather based on an unidimensional value
of their binding enerigs looking foraninternal distribution and trying to find distribution sinritees

between elements and isotopes.

As aresult, | could determine in a coherent way the binding energy of all stable nuclei and their isotopes
on basis of the five clusters mentioned above and which are the same as those retained by Pauling.
Indeed, Ido not care about the geometrical structure of the packing of spherons, but rather about the
organization of these spherons in order to determine for each element and isotope the binding energy
characterizing it. In doing so | looked at the best arrangeaiepherons value$his is about choosing
between NNdineutron) NP (deuterium like) NPP(He3 like),NNP (tritium like), the most suitable of

them in each casédo not either care about the structural basis of magic numbers, letting see if it is
verified in the course of the process.

LH. A. Bethe, R.F. Bacher, Rev. Maehys. 8,82 (1936)
2L.R. Hafstad, E. Teller, Phys. Rev. 54,681 (1938)
3 Pauling L. Science 150,297, 1965 d
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NOTICE

My method is not based on a theory. Instead, | make mind expericheatsingo use a few bondshich

fit each time a new neutron or proton is entering a nucleus. This unconventional way is comparable to the
work of a chemist looking for several solutfoim his experiments and validating that one which fits best.
Moreover, | am looking at the compliance of the solution for one nucleus with the solution for another
nucleus in order to avoid discrepancies, especially between isotopes. | am also takofgsganmetry

within a given nucleus and between nuclei. Indeed, my work is not addressing thdirtieesional model

of nuclei in the sense that | am not looking for a structure of these nuclei but rather for the distribution of
binding energy within themNevertheless, my work could be complementary to those dealing with this
topic. My work is trying to explain the LENR processes where energy release is a direct consequence of
nuclear transmutations, i.e. modification of binding energy values betweernidemresent at the
beginning and at the end of the LENR reaction.

My system for determining the binding ene(gg) of the nuclei is based only on calculatioBs,in my
approach to the problem the 2D drawingedare notrelevart. They just illustratehe bonds betweed
particles and nucleons or between nucleons. They could be in 3D, nevertheless | neegdrbegetbin
that way

| found that B Uis equal to E of NP + NNP + NPP + 2 NN, where NP = &f Deuterium, NNP = Eof

Tritium, NPP = BB of He3 and 2NN being dineutron of mass value = (mass of neutnmass of 1800
electrons)/2. The whole is equal to 2&2%eV.

This is for a fredJparticle. In a nucleus the NP, NNP, NPP bonds are replaced by a PP bond equal to the
mass of proton mass of 1800 electronsh& whole is equal to 28.325 MeV.

Saq | tried to determine thieinding energyof all nucleiandfind them for all the stable nuclei

See the following example BEf Be 8 versus kof Be 9(NN = 4.9365 MeV, NP = 2.2246 MeV,
NPP =7.718 MeV¥.

Be 8 2x28.25 = 56.6500 2x28.325 = 56.6500
NN/2 = 2.4683 -NPP/2 = -3.8590

NP/2 JAitles oo L

60.2306 MeV 52.7910 MeV

Average: 60.2306/2 + 52.7910/2 = 56.511 MeV (+0.011 Mempared with Ame 2012 valpe

Explanation: the balance between (NN/2 + NP/2) ané®/Ns negativ€2.4683 + 1.11233.8590 =
- 0.2784 MeV) As a consequence, there is no bpaosdsibilitybetween the twt)particles and the nucleus
is instable.

Be 9 2x 28.325= 56.6500 2 x 28.325= 56.6500
3NN/2 = 7.4048 -NPP = -7.7180

3 NP/2= J333€9 o

67.3917 MeV 48.9320 MeV

Average: 67.3917/2 + 48.9320/2 = 58.1640 (+0.002 Mewipared with Ame 2012 valje

Explanation: the introduction of one neutron has occurred two (NX&2 + NP/2)bonds and also a
negativeNPPbond double as foBe8. Nevertheless, the balance is posi{i®d048 + 3.3369 7.7180 =
3.0237 Mev) The nucleus is stable.



3. As already said | am able to determine all the nuclei binding enefgiisbook again shosthat I just
need four AbricksdBNNt oNchN&aPe NPRPRt an
So, my calculations are unidimensional and do not need drawings. Nevertheless, it is clearer with diagrams.

4. Concerningeferences, it is clear that my method is totally new. As a consequence, | have difficulties to
find some refenaces, except that one concerning Linus Paulinglaosk who predicted particles
structures.



CHAPTER 1

INTRODUCTION




Determination of some clusters.

In line with Pauling siew on the nuclear structure, allowing him to detere some clusters within the
nucleus he called spherons, | tried to organize the nucleus in a similar way. The sub nuclei | took into
consideration are the U particles. These particl
the following way:

- deuterium | i ke bond, called NP with value 2. 2:
proton of a second U particle, or a neutron or
- tritium like bond, called NNP with value 8.4818 MeV, h ki ng t hree nucl eons
particl es, or one or two nucleons outside an U

- He3 like bond, called NPP with value 7.718 MeV, having a similar function as NNP.

- adineutron bond I called NN, with value 4.93@8V and linking two neutrons not being located within
the same U particle. This bond and its value a
seechapter 2.

So, the binding energy éF of an element is composedwite &8 f U p a 825 MeVieazly todethed
with the B's of the various four bonds determined above.

N U Iight nucl ei

With Pauling's model, the difficulty was the arbitrary decisions he made about which structures are "real
nuclei" and which are not. | was confronted vilte same problem. It is the reason why | studied first the

nU nuclei as certain authors predict that U part:i
This could be in particular the cas® the light nuclei like 016, Ne20, Mg24i28, S32, Ar36 an€a40.

This is my first assumption or hypothesis. So, everything considered, | made that choice which could be
seen as arbitrary. I n the frame of that myplbthe
nucld. The problento solve is then how they are bound together. For instance, Be8 is not stable as there
is no room for bonds b eadftvaaement beieg moreor leds equaltothé £ | e s
of its two U pardarOIl6koatainigp Iftouirs Uhopartthiec |ceaspemfd h a
totheBof these four U dgfferenceisadswmed td bthg Bthlee we eTihit e f
particles.

Bindngener gy bet ween U particles

Which could be this iEtype? How is it composed? Amw to break it down?
| assumed that the bonds between U particles sho

only two nucleons, and three U in case of NNP ar
non "realistic" and accégd NP, NNP and NPP because they are equivalent to deuterium, tritium and He3

bonds already existing before the U particle is
As far as NN and PP are concerned, these consti.

for the following reasons:

- with exception of He3 there is no stable element or stable isotope containing more protons than

neutrons. So, outside the U particles there is
There could of course be more neutrdirtss excludesprotep r ot on bonds outsi de
- coming back to 016 and to the binding energy in excess to that oneldf the | noticed the
The four U could be linked by minimum three bo

bondand one NP bond. The only suitable values were two NP's together with the freutham(2
NN) binding energy. Actually, four&2U, t wo NP and (2NM)of n&u peequali cl ep
Es of O16.

These are the assumptions concerning the foudH®IN, NP, NNP, NPFAs | noticedthat NP and NN
are often oscillatingalternatingl merged NP and NN in one bond called A=NN/2+NP/2.



4.

6.1.

6.2.

N U light nuclei binding energy.

With these five bonds: U, NN, NP, NhMNP, NPP | cou
nU nucl ei mentioned above, and | ater of al | stab
Examples: Esof0O16 =4BU + 4A

EeofNe20 =5BU + 5A + NP/ 2 (or A + 2NPP)

EeofMg24 =6BU + 2A + NN + NNP + NPP

Es of Si28 =7BU +10A + NN/ 2

EB of S32 =8®BU + 4A + 4NPP

Es of Ar36 =9BU + 8A + 3NPP

EsofCa4d0 =10BU + 6A + NN + 2NNP + 2NPP

Moreover, one can see the kinship between these nuclei, for example:
Es O16 versus ES32 Es 32 = 2Es 016- 4A + 4 NPP
Es Ca40 versus &£016 and | Mg24 Es Ca40 =Eg 016 +EB Mg24 + NNP + NPP

Binding energy of other nuclei.

The key idea of my theory is to find a common distribution of binding energy within the various nuclei
which could in turn help to understand the LENRw Energy Nuclear Reactiopyocess. It is about

finding a kinship between the various nuclei. According to my theory there is the following sequence in
binding energy:

NP bonds preexisting
NNP ====>NPP| to Uparticle bond
Uparticle

So, in case ofwo Uand more, it is assumed that the binding energy betweenltie$msed on binding

energy between their nucleons and that the value of these bonds is related to the values of NP, NNP, NPP
and on the valuefdNN which part ofUbinding energyissk n case of nucl eons | ocat
is assumed the same.

Some examples

Basic values:

NN =4.9365 MeV

NP =2.2246 MeV

NNP = 8.4818 MeV

NPP =7.7180 MeV Difference between NNP and NPP = 0.7638Me

Uparticle = 28.325 MeV = 2NN + PP = 9.873 MeV + 18.452 MeV (for detalsmy websi)e

Determination of binding energy values based on preceding values:

He5 = He4 + neutron (N)
Es = EB U- NNP + NPP = 2825- 0.7638 = 27.5612 MeV

Li6 = He4 + N + P (proton)
Es = Es U- NNP + NPP + 2NP = 28.325).7638 + 4.4492 = 32.01 MeV

Li7 = He4 + 2N + P
Es = Es U+ 3NP + NNP/2 = 28.325 + 6.6738 + 4.2409 = 39.2397 MeV

10
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Be9=2Hed4 + N
Es =2 BB U+ 1.5/2 NN + 1.5/NP - NPP/2 = 56.65 + 3.7024 + 1.6688.859 = 58.162 MeV

B10=2He4 + N + P
Es = 2 B3 U+ NNP/2 + NPP/2 = 56.65 + 4.2409 + 3.859 = 64.7499 MeV

Bl11=2Hed4d +2N+P
Es =2 BB U+ 1.5 NN + 2 NP + NPP 56.65 + 7.4048 + 4.4492 + 7.71§6.222 MeV

6.3. Similarly:

Es C12=3 & U+ NN + NP = 92.136 MeV

Es C13=3 B U+ NN + NP + NP/2 + NPP/2 = 97.107 MeV
Es C14=3 B U+ 1.5 NP + 2NNP = 105.274 MeV

Es C15=3 B U+ NP + 2.5NPP = 106.495 MeV

Es C16=3 B U+ NP + 2.5 NPP + NNP/2 = 110.735 MeV

Es N14=3 B L:J+ NNP/2+ 2 NPP = 104.652 MeV
Es N15=3 BB U+ 2NN + 2NP + NNP + NPP = 115.497 MeV
Es N16=3 B U+ 1.5NN + 2.5NP + NNP + 1.5NPP = 118.000 MeV

Es 016=4 B U+ 2NN + 2NP = 127.622 MeV
Es Ol7=-4 B L:J+ 1.5NN + 1.5NP + NPP = 131.760 MeV
Es O18=4 B U+ 2NN + 4NP + NP 139.789 MeV

Remark: for all these results the differences between experimental and calculated values are less than 0.026
MeV( Basis: AThe Ame 2012 atomic mass evaluationo)

7. Summary

7.1. These results are obtained by comparing binding energy values dilsaweei, especially isotopes of the
same el ement and by breaking down these values i
The U particle binding energy val vetualya\dlisadiveo br c
insideandbut si de U particle, PP being active only witHh
step by step, isotope element after isotope element, for binding energy differences between the various
elements and their isotopes. One should also conidethe mass differences in binding energy values
could be positive or negative, the negative values showing a mass redigetierally in case afnstable
nuclei) Having this in mind one can determine the binding energy value of every elemensatojss.

See please the figures displayed on my websiter.philippehatt.com

7.2.My geometrical schemas are not designed to build a structure of buctlare destined to be a visual
support for my research, espaly to see the kinship between the binding energy distribution within the
various nucl ei. For instance, in case of Oxygen
equal bonds I call "A", actually a simplification for NN/2 + NP/2. If aitnen is added it becomes Oxygen
17. So, I look for a bontinkingt he new neutron and two nucl eons | ¢
the state the closest to O16. | have the choice between NNP and NPP. It is NPP which fits, so | take that
one arbitarily. | am aware of that "theoretical failure", my purpose being not to build a theory on strong
nuclear force but rather to find simplicity in the “jungle” of hundreds of nuclear bonds in order to explain
better the LENR process. Actually, | use threedsowhichpree x i st t o the U bond, i
a fourth one deduced from U bond, i.e. NN.

7.3.0n my method: it is not based on a theory. Instead, | make mind experiments. As said above | have the
choice to use a few bonds each time a new neutrprotn is entering a nucleus. | choose that one which
Afitso. This unconventional way is comparable to
experiments and validating that one which fits best. Moreover, | am looking at the complisthee
solution for one nucleus with the solution for another nucleus in order to avoid discrepancies, especially

11
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between isotopes. | am also taking care of symmetry within a given nucleus and betweeindeelg;.

my work is not addressing the thrdienensional model of nuclei in the sense that | am not looking for a
structure of these nuclei but rather for the distribution of binding energy within them. Nevertheless, my
work could be complementary to those dealing with this topic. A comparison witik@dBi models could

be relevant.

7.4.My work is trying to explain the LENR process where energy release is a direct consequence of nuclear
transmutations, i.e. modification of binding energy values between elements present at the beginning and

at the end oftte LENR reaction.

12



CHAPTER 2

THE LIGHT NUCLEI
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1.1

1.2.

Hypothesis for the creation on these atomic nuclei.

In order to determine the binding energy of the different light nuclei it was relied dolltwing
hypothesis:eachnucleus(stating from 4He) hasa substructuremadeup of U particles.The N and P

supplementaryo U particlescancreate? H, 3H and3He substructuresr clusters.Thus,oncethe nucleus

consjstsonNandZP,itsstructe i s_t hat of the U particle one,
of x U+ 2N + 2P, its structuredbecomgXx + 1) U Accordingto thathypothesishenucleuscanbe conformed
to in the followingvays:

xa + N, xa + P

xoa + 2N, xa + N+ P, xa + 2P

xa + 3N, xa + 2N + P, xa + IN + 2P, xa + 3P
+ 3N+ P, xa + N + 3P, xa + 4P

(x+1) o

xo + 4N, xa
xa + 2N +2P

This conforms to the lkeda diagrarshowing how the structureo f l i ght U conjugat
considered as comprised of U clusters.

The stability of the atomic nucleus dependstertomposition. The stability is maximum if it is entirely
composedvith Uparticles, insofar as these particles have stable bandisgathem.

When the structure of the nucleus is formed by
structure is stable as long as the parity between N and P remains stable. Anyway, there is attendency
respecthis symmetryby transformationof N in P or Pin N, usuallywith theemission of particleba n d. b

|l f the nucleons supplementary to the U particles
substructure or cluster at issue is N, or 2N + P, if there is a stableistritthen the number of nucleons
supplementary to x U is equal to or more then 4
a supplementary U particle through the transforn
therd ore formed mainly by U particles.

This hypothesis could be confirmed for the lightest nuclei for which one can verify a parity or nearly parity
between N and P. For the heaviest nuclei, one should consider another hypothesis.

Binding energy for eaahucleus.

According to the hypothes@ébovethe binding energy of every nucleus is the sum of the binding energy of
its different substructures and the binding energy among these substructures.

Let us consider the binding energy of these different substreauiusters.

Binding energy of U particle.

This energy is calculated on the basis of the following mass loss for the N and P that form this particle
(N =939.9 MeV, P=938.Z7 MeV, e= 0.510998946IMeV>):

N - 1800 x 0.509989461MeV =939.57 MeV - 919.798 MeV = 19.72 MeV
P - 1800 x0.5109989461MeV =938.27 MeV - 919.798 MeV = 18.472 MeV
Bi ndi ng ed&42d¢gV +0l9.72(2 MeV, that is 28.383MeV.

As a matter of fact, a mass equal to 1800 electrons (na8s5&0998946 MeV) wassubtractedrom the
respetive mass of N and P.

4lkeda K., Takigawa N.rad Horiuchi H. 1968 Prog. ThedPhys. Suppl. E 464
5 Ame 2012 value
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To respect the symmetry inside the nucleons, the
size.

N mass: 9.86 MeV + 1800 x 0.409989461MeV + 9.886 MeV = 939.5 MeV
P mass: 9.26 MeV + 1800 x 0.509989461MeV + 9.236 MeV = 938.Z7 MeV

That is: N=n+N°+n
P=p+P°+p

T h epartitle is therefore composed of following nucleon masses:

LD O CLE O

P p
but its mass is:
Po NQ_NO Pe
p n n n p
that is 1n and 2p | ess thanpattilee mass of N and P

Therefore, everything h patelefrom 2Naasd 2P Would eee generaegl 8 i 0 n
loss of mass of (n + 2p), which is 288BleV. Each N would have lost a mass of n/2 and each P a mass of

p. The 4 nucleons would have been fused together, sharing one n and two p which have been transformed
into binding energy.

The hypothesis is therefore tha t IpaeticleUloses a mass of 288MeV from the moment of its
constitution as a result of the fusion between 2N and 2P.
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2. Data used to determine the binding energy value d&f

2.1.The dataconcerning the neutron / electron mass ratio, as well as trenfeigictron mass ratio are of
crucial importancdor my theory The CODATA values are the followirty:

N =1838.68366158 electron masses
P =1836.1526738&lectron masses

Taking into account these numbers in the frame of my theory, the binding enéigaxicle would be
equal to:
(38.68366158/2 + 36.15267389) x 0.51099894@B.3576334 MeV.

Compared wth my figures, which are correlated between those of neutron and proton (see my website
www.philippehatt.com), the values are the following:

N = 1838.8734292 electron masses
P =1836.11215987 electron masses

Binding energy of U particle:
(38.63734292/2 + 36.11215987) x 0.5109989461= 28.3250964 MeV.

Both values are not corresponding to the valudmdrticle binding energy
(28.29566 Me\H

2.2.Discussion

So, the value of U partiVlaccboirnddiinngg teon efr Tghye issme2
eval uationo.

Taking my number (i.e. 38.63734292), 38.63734292/2 x 0.5109989461 = 9.871821 MeV, and adding that
result to the binding energy values of deuterium, tritium and Helium 3 (same Ame 2012 source) osie obtain

90.871821  (2NN)
2.224566  (NP)
8.481798  (NNP)
7.718043  (NPP)
28.296228 MeV (difference = + 0.0006 MeV)

Actually,t he value of U particle binding energy is e
constituents2 NN, NP, NNP, NPP bonds. NN is related to the neutrons, NP, NNP, NPP are linked to the
neutrons and proton2NN is equal to 9.871821 MeV. Tlo¢her three are equal in total to 18.424407 MeV.

This value is close to the PP value regrouping the three bonds | calculated:

36.11215987 x 0.5109989461 = 18.4532756635 MeV. The difference is 0.028869 MeV.

6 The Ame 2012 atomic mass evaluation
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Let us refine the reasoning:

2NN = (1838.6334292- 1800) / 2 x 0.5109989461 MeV = 9.871821 MeV.
On my website one sees that 38.63734292/2 x 0.5109989461 corresponds to 17.75 x 1.088375857
x 0.5109989461 MeV.

(The number 1.088375857 is a conversion factor which is neutral, helps the calcalatialisappears at
the end of the process of determining the various binding energy Yalues.

2NN = 17.75 lines (see my website)
NP =4 lines

NNP = 15.25 lines

NPP = 13.875 lines

These values are correlated:

1.25 NP + NN = 13.875 = NPP

5 NN = 44.375 = NP + NPP

2NN -1.25 /2 NP =15.25 =NNP

NP =4 x 1.088375857 x 0.5109989461 = 2.224636 MeV, difference is 0.00007 MeV.
NNP = 15.25 x 1.088375857 x 0.5109989461 = 8.48142347, difference is 0.0004 MeV.
NPP = 13.875 x 1.088375857 x 0.5109989461 = 7.716#f¥&rence is 0.00134 MeV.

The last difference is more significant than the two others, nevertheless acceptable.

So, the binding energy &fparticle according to my theory is calculated as follows:

50.875 (=17.75 + 4 +15.25 + 13.875) x 1.08837585754@989461= 28.29458 MeV, difference is
0.00108 MeV, mainly due to the NPP difference.

2.3.The difference between 28.3250964 MeV (21N and PP binding energy value) and 28.29458 MeV
(value ofUparticle binding energy) is equal to 0.03052 MeV.

Soomyhypp hesi s is that t he NP, NNP, NPP bonds of U
bond of value 36.11215987 electron masses within
U particle. I n other t ermgybasavalae ofi2NN+NR+HINPENPP aandsi c |
and the "bound" U particle binding energy has a

2.4.This is the reason why | used tlolowing data in my theory:

28.325 MeV for binding energy &fparticle.

4.9365 MeV for NN binding energyn(ifact the half o2 NN).
2.2246 MeV for NP (deuterium like) binding energy.
8.4818 MeV for NNP (tritium like) binding energy.
7.7180 MeV for NPP (He3 like) binding energy.

The three | ast ones are the val ueslues(eebaveeThiad 0120
choice avoids discussions on fvalueso. On choosi
as well as for NN bond which is partdparticle bond.

All these values are good approximations of the "real" values and are enough precise to determine the
bi nding energy of every nucleus to be compared
determine each nucleus binding enenggh 20 MeV difference only. Moreover, and far more important as

the precision of the data, is the demonstration of the kinship between the nuclei and their isotopes. One can
alreadynotice that kinship in the present document.
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3.

5.1.

5.2.

Bonds reversibility.

Sone bonds that generate mass losses could be reversible and lead to-cnaasores when a stronger
binding energy exists within the nucleus.

For instance, a mass loss equal to 8.4818 MesMN(NP) could replace a binding energy of NP

(EB NP). In this casgthe bond NP is annihilated and leads to a masse@dion equivalent to the binding
energy NP (=2.2246 MeVThis is a consequence of the replacement of NP, NNP, NPP bonds by PP bond.

Indeed, the binding energy is function of the numifadd and P witln the nucleus and of the ratio N/P.
Whenthisnumberis modified,asaresultof thetransformatiorof N in Por Pin N, thebonds change as well
and, as a consequence, new losses anceegions of mass are generated. So, the binding energy is either
positive or negative (rereation ofmass).

This reversibility of bonds perutlidc lad particlevhbsdaedn a oU i
stimulated by a NNP abnodn dt,h ea st wWo iPs ienxtteerrnnaahhssttoo UJ
recreation for the fAhi ddandi &Ipseticdeidogrestivelyabrstituted t h i r
starting from the NP bond among the nucleons. These bonds have indeed been annihilated to give way to
the NNP and NPP bonds, annihilated intheit ur n t o ghbdonde way to the U

So,whenanN externalto Ucreatesanewbondwith U it could«awakestheformerbonds nt er nal t o
by the same way the former-ceeations of mass. A NP bond, occulted by a mass recreation equal to the
NP bondim er nal to U, becomes NNP andinsteddefiaying:e sence of

Es = Es NP -Es NP (= 0).
there is:
Es = Es NNP -Es NP

Competition among bonds.

Besides this possibility of reversibility, some bonds can be alternated competitors.

For exampl e, a bcanhhvela &P, or&RMhor NPP satue (P,UINP or PP coming
from U).

In this case there are some bonds NP/2 + NNP/2 or NNP/2 + NPP/2 whicbsare appearingccording
to the alternation of the bonds among N and the nusleoe o n st i paditdlet ng t he U

Stability of the nucleus and symmetry in the nucleus.

Since the nucleus is composed only by U particl
the bonds among t he U p a rothéraoucleoss are strorsy enouglyto makestheU p
nucleus stable.

Nucl ei made up only of U particles.

Thus, the U part i c3Bedodsmsotepisiin batue.uOheanotices that bobdsvden b u t
t wo U pranmogeixcilsetsena . The addition o partiglesamditial | ows
SBewhich exists naturally. Th¥Carveryddidbatma asghosedfie t h
1860 as it will be seen.

Nucl ei made up of U particles and N and P extern
Since the nucleus contains some nucleons wshich

morestablein caseof paritybetweerlN andP.NeverthelesshebondsamongUparticles anéimonghesel
particlesandtheothernucleonsareof utmostimportancefor the stability of the nucleus.
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ThebondsamongN andP andUin the nucleu363|_i aresolid enoughin orderto ensurethe stability ofthis
nucleus but lesssolid thanthoseof gu allowing this isotopeto existjointly andto be more abundant in
nature tha@l_i, even though the payitN/P is notensured.

In thecaseof B thebondbetweerN andPwith thetwo Uis ensuredilternativelyas it will be seerits bonds
become more solid thanks to the addition of one N, hence the greater abundance in rjgjamrﬁha‘
additionof oneN allows the creationof more bondsor more solid bornds given that loss of masscanbe
partitioneduponahighernumberof nucleonsOnthecontrary,thenucleus%SN, whichhas more solid bonds
than those ob'N, is unusual in nature in comparison{tl whose bonds arsufficient to ensure a good
stability to this nucleus. The principle of parity N/P predominates%mﬁs much more abundant than
N

In generalthemorethenumberof nucleonsncreaseshemorethepossibilityof theincremenbof thebonds

rises.Thus,partitioningthe lossof the masson a highernumberof nucleonsthe elements become more
stable.

Figuresto follow.

In the following figurespone notices how the binding energy i s
nucleons and the reason why some structures are stable, and some others are not.

Also, the"coherence'(or similarity) betweerthenucleicloseto eachotherin the periodictale of elements
or between the various isotopes of one element was taken into account to determine the various nuclei
structures displayed.

This method to find a structumeithin the binding energys then an intuitive one but controlled by
experimental da.

Conclusion

One can now start the study of the 3HilgandiHentec!| e

sufficient to explain the binding energy of all nucighich pleads also for the thegithe predominance
of the U particle.

These nuclei are represented as a snapshot at a given instant, being understood that the various nucleon:s
are in different positions at each instant and are exchanging role betwtem rmad proton.

The atomic nuclei are therefore constituted of-sublei, essentially,He but also3H, 3He and3H or
simply of N orP, somewhat like molecules, being understood that the lpandse more or less strong.
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CHAPTER 3

INTER ALPHA PARTICLES BONDS STRUCTURE FOR
N ALPHA NUCLEI

Cases 0016, Ne20, Mg24, Si28, S32, Ar36(38,40) and Ca40

In this chager, the bondsstructure of thesenucleiaredisplayed showingthekinshipbetweertheirinternal
bonds and in general their similarities.

Be8 and C12 are studied in a following chapter.

20



£l 40 Esin MeV = 127.6193

Es 4 U 113.300C MeV
2 NN 9.8730
2 NP 4.4492
127.622z MeV
+0.003
o A o
A A
a o
A
Ee=4BU + 4AU=+42%&.75 = 127.6222 MeV
+ 0.003

A=NN/2+NP/2=6.4375 NN=8.875 NP=4

016

Four Uparticles are linked with four A bonds. An A bondeigual to (NN/2+NP/2) bonds. Within an A

bond the NN bond and the NP bond are constantly alternating, oscillating.
This alternative movement creates the most solid bonds in a nucleus. So, having only A bonds is the most

favorable condition for nucleus biity.
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P Ne 50 Es in MeV = 160.6448

Es 5U 141.625C MeV
0.5 NN 2.4683
0.5 NP 1.1123
2 NPP 15.436C
160.641¢ MeV
-0.003
A2
a o
NPP o NPP
a a
A2
Ee=5BU + A + XBUNPP34.398E5 = 160.6416 MeV
-0.003
A =NN/2 + NP/2 = 6.4375 NN=8.875 NP=4

NPP=13.875 = NN + 1.25 NP

Ne20

Five Uparticles are linked with two NPP bonds and one A bond. A NPP bond is equal to

(NN +1.25 NP) bonds. So, the four A (NN/2+NP/2) bonds of O16 are replaced by two NPP bonds.

A NPP bond links three alpha particlest@al of two in case of NN or NP bonds which are binding
respectively two neutrons or one neutron and one proton belonging to two alpha particles.

Varying figures are displayeash the next pages.
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75 NeVvarying figures

o o
A2 A2
NPP
o o o o
NPP
A2 NPP/2 NPP/2 A2
NPP
o a o o
a o
A2 A2
NPP NPP
NPP/2 NPP/2
a o o a
NPP
a a o
N a
The 50 particles are linked together in sever al
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2Mg 6 U Es in MeV = 198.2570

Es 6 U 169.950C MeV
2 NN 9.8730
NP 2.2246
NNP 8.4818
NPP 7.7180
198.2474 MeV
-0.010

NPP/2+ | NNP/2

NN

NNP/2 | +NPP/2

Ee= 6BU + 2A + NN + BNONP- +50NPBP7T 5= =6 10 8. 2474 MeV
-0.010

A =NN/2 + NP/2 = 6.4375 NN=8.875 NP=4

NPP = 13.875 NNP =15.25 = 2NN 1.25/2NP

Mg24

This structure is similar to O16 and Ne20.Compared wglNone NN and one A bonds are added. Also,
one NPP bond is replaced by one NNP bond. Betweenliipagicles a NPP bond links one neutron within
anUparticle with a proton of a secotithnd another proton of a thikdl For NNP it is similar, one proton
being replaced by one neutron. A NNP bond is equal to (2NR5/2 NP) bonds. Two varying structures
are displayedn the next page. One notes the flexibility and the oscillation possibilities of the various
bonds. A tentative transmutation process betw2C12 nuclei to create a Mg 24 nucleus is also displayed.
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13Mg Varying figure

A2 A/2

NNP/2 NPP/2
NN/2 NN/2

NPP/2 NNP/2

A2 A2

Ee= 6BU + 2A + NN + aBNNP- +50NPBP7T 5= =6 10 8. 2474 MeV

-0.010
A =NN/2 + NP/2 = 6.4375 NN =8.875 NP=4
NPP = 13.875 NNP = 15.25
23 Mg Other varying figure
a o o
NP
NN NPP NN
NNP
o o o

Ee=6BU + 2NN + NP + BNNB.875=19PR74Me\6 E
-0.010

Remark: 2NN + NP = 2A + NN

So the structure NN NP NN
equals A NN A
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Tentative transmutation process
Basis 2 structures of C12 with each 2A bonds.

Mg24
o
(A) (A) (C12 structure)
NNP
a o
NN
A A
a a
NPP
(A) (A) (C12 structure)
a

4A = 2A + NN + NP (initial stage) = 2 C12 structures.

2Abonds shift and link each 1U of one C12 structu
linked together 5
The NN bond |links the 2 n g U particles.

remai
Once the U particles linked 2
same occurs with the second C1
absorbed in the process of creation of NNP and NPP bonds.

i n
by 2Zstructure NfiCP2. The r u c t
2 Sstructur e, one

4A bonds = 4 x 6.4375 = 25.75 = 2A + 8.875 (NN) + 4 (NP)
NNP + NPP bods = 15.25 + 13.875 = 29.125
2A + 8.875 + 29.125 = 50.875
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2Si 70 Es in MeV = 236.5368

Es 7 0 198.275C MeV
1.5 NN 7.4048
4 NPP 30.872C
236.551¢ MeV
+0.015
o
NN/2
NPP
NN/2
(0 o
NPP o NPP
(V) o
NN/2
NPP
o

Ee= 7BU + 1. 5NN #U 4688185 =236551FEMeV
+0.015
NN =8.875 NPP =13.875

Si28

The core of this structure is comparable to Ne20 (two NPP), the rest is similar to Mg24, one NNP being
replaced by one NPBnthe next page @arying figure is displayed, based on A bondsisTpossibility of
oscillation between NPP bonds and A bonds is assuring a very good stability to Si 28.

A tentative transmutation process between O16 and C12 nuclei to create one Si 28 nucleus is also displayed.
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28 Sivarying figure 70 Es in MeV = 236.5368

Es 7 U 198.275C MeV
5.5 NN 27.1508
5 NP 11.1230
236.548¢ MeV
+0.012
o
A A
NN/2
A/2
a a
A A
A2 o A2
A A
A2
o a
A A
a
Ee= 788U + 10A + BW. 3NM8=812BE = 236.5488 MeV
+0.012
A =NN/2 + NP/2 = 6.4375 NN=8.875 NP=4

One can asume that this figure represents the fundamental state for Si28.
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Tentative transmutation process
Basis one C12 structure, one O16 structure.

Si28
o
A A (C12 structure)
[NN/2]
a o
A A
New bonds
4A +NN/2
o o
A
A A
(O16 structure)
o A o

Two new A bonds I|ink 2 U particles of Cl2sstruct
bet ween the two same U particles of C12 and the
One NN/ 2 bond |links two U particles of Cl12.

Es Si28 =B C12 + BB O16 + 4 A bonds + 0.5 NN bond
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%S 8 U Es in MeV = 271.7801

Es 8 U 2266000 MeV
2 NN 9.8730
2 NP 4.4492
4 NPP 30.872C
271.794z MeV
+0.014
a
NPP
o a
A
0 NPP  |A Al NeP | g
A
a o
NPP
o

Ee= 8EBU + 4A + BANPP 82 .5E = 271.7942 MeV
+0.014
A =NN/2 + NP/2 =6.4375 NPP =13.875 NN=8.875 NP=4

S32

The core of this structuris the same than that one of O16. Four NPP bonds linking each timeJthree
particles are completing the structure.

A tentative transmutation process between two O16 nuclei with outcome S32 is shown in the next figure.
A varying figure is also displayed.

S32 contains ajparticles, the double of O16. Nevertheless, the bonds of S32 have a value of 81.25. The
double of O16 bonds has a value of (25.75x2) = 51.5.

The excess value is 81:88.5=29.75. This value is equal to 4A+NP.

Note that NPP = 2A + 0.25NP =\\+ 1.25NP.
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Tentative transmutation process
Basis: 2 structures of O16 with each 4A bonds

NPP

o NPP A O16(1) A NPP o

NPP

016(2)

4A bonds of second 016 structure interact with thipdrticles of first 016 structure.
Result: ANPP bondsre created, abere are NPPinteractions beteen each time Bparticles.

Total: 8Uparticles, 4A bonds and 4NPP bonds, structure of S32.
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15 S Varying figure

A
o o o
NPP A A NPP
NPP NPP
o o y o
Ee= 8EBU + 4A + BUNPP 83 .&5E = 271.7942
+0.014

A =NN/2 + NP/2 = 6.4375 NN =8.875 NP=4

NPP = 13.875

32
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AT 90 Es in MeV = 306.7167

Es 9 U 254.925C MeV
4 NN 19.7460
4 NP 8.8984
3 NPP 23.1540
306.7234 MeV
+ 0.007
A2
o [v)
NPP/2
A2 A2
NPP/2
A2
a o
NPP/2
A2 A2
A a A
Al2 A2
NPP/2
o ol
A2
NPP/2
A2 A2
NPP/2
o o
Af2
Ee= 9BU + 8A + BUNPP 98 .9 25 = 306. 7234 MeV
+0.007
A = NN/2 + NP/2 = 6.4375 NN=8.875 NP=4

NPP = 13.875

Ar36

This is a very interesting structure oscillating between 6 NPP &htdnds. The range of that oscillation
is rather high, hence the difficulty of that nucleus to be settlediaflgf it is the isotope Ar40 which is
representing the element Argon.

Ar36 involves QUparticles, that is like 016+Ne20.The total bonds value of Ar36 is 93.125.

The total bonds value of O16 and Ne20 is (25.75+34.1875=)59.9375.

The difference between 93.125 and 59.9375 is 33.1875, equivalent to 3A+NPP.

A tentative transmutation processween O16 and Ne20 is shown in the next figure.
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Tentative transmutation process
Basis: One 016 structure, one Ne20 structure

o o
NPP
(Ne 20 structure)
NPP
o o
NPP/2
A/2 A/2
o 3A + NPP
new bonds
A2 A/2
NPP/2
o a
A
A A (016 structure)
A
o a

Two Uparticles of 016 structure interact with ddparticles of Ne20 structure.
This creates 2NPP/2 bonds and 2A/2 bofgg A bonds are closing the new structure.
In total 3A and 1NPP bonds are created.

The 2NPP bonds of Ne20 structure and the 4A bonds of O16 structure mix in order to create symmetry.
The result is shown in the preceding figure Ar36.
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eAr 90, 2N Es in MeV = 327.3426

Es 90U 254.925C MeV
7.5 NN 37.0238
55 NP 12.2353
3 NPP 23.154C
327.3381 MeV
- 0.005

EB=9BU + 11A + 2NBNU++3NP®. E8B5E= 327.3381 MeV

-0.005
A =NN/2 + NP/2 =6.4375 NN=8.875 NP=4 NPP =13.875
Ar38
Comparedwith Ar36lA bonds are created to |ink each N to

2 A/2 bonds at top and bottom of the structure.

35























































































































































































































































































































































































































































































































































































