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An analysis of the precise (NIST) atomic weights of the members of a same atomic weight family of isotopes appears to provide
some interesting results. Some important and surprising characteristics of nuclear structure seem to be clear, along with some
fine-structure hints. Predictions of the half-life or stability of isotopes seem very reliable. The total amount of released energy in a
beta-decay (kinetic and photon) is also generally reliable.

Even more significant is the fact that there seems to be very strong evidence that neutrons do not actually exist as
neutrons within atomic nuclei! They certainly exist in free space, but the presentation which follows suggests that they cannot
exist within the atomic nucleus. This actually agrees with a long-known fact which seems to have never troubled anyone before. It
is universally agreed that the heaviest nuclei are generally all unstable BECAUSE THEY CONTAIN TOO MANY NEUTRONS.
However, such a statement seems to imply that a common method of nuclear decay should be the spontaneous natural emission
of a neutron, to enable a nucleus to become more stable. But it has long been known that none of the heaviest nuclei ever decay

by emitting a neutron! Only three known isotopes decay by emitting a neutron, 8Br,., 8Br,., and SHe,. The first two of these do
not naturally occur and are only produced as fission products of 235U92. If discrete neutrons actually existed within all nuclei, it

seems logical that at least some nuclei would naturally decay by releasing one or more of them. Instead, the only time that
neutrons are released from any nuclei is as a result of an external disturbance, whether by an external thermal neutron for nuclear
fission or incoming radiation.

This presentation uses the abbreviations MeV for million electron-volts and AMU for Atomic Mass Units. One AMU is equal to
931.44 MeV.

We can consider the natural decay of Tritium (Hydrogen-3), with a half-life of 12.33 years, into Helium-3 and an escaping electron
(beta particle) (which then becomes re-captured as an orbiting electron). This situation is clearly one where the exact same
amount and number of objects are involved. The difference in the total energy contained in the two nuclei atomic masses
should therefore include the 0.782 Mev of binding energy of the neutron inside the Tritium nucleus which is no longer a
neutron. However, using the accepted NIST data for the atomic masses, the difference in the atomic masses is only 0.000020
Atomic Mass Unit (3.0160492675 - 3.0160293097) or 0.0186 MeV. This is therefore the total amount of energy that is available to
get released in the decay, in Conserving Energy. Since it is well established experimentally that the escaping electron carries away
0.01859 MeV of kinetic energy, there is no energy produced that even suggests that there had been an initial neutron binding
energy of 0.782 MeV. The energy accounting for this decay is especially simple and especially clear at confirming that the
disappearance of mass, per the NIST figures, is essentially exactly accounted for by the kinetic energy of the escaping electron.
NO possible neutron binding energy could have existed!

There is also less than 10 electron-volts of energy that could account for the neutrino that is also supposed to escape.
But the main thing in order for this process to occur, a neutron inside the H-3 nucleus must break apart into a proton, that electron
and that (anti-)neutrino. There should have been 0.782 MeV of neutron binding energy that would have to have been released, per
the conventional descriptions of nuclear processes.. These are both logical contradictions of the standard understanding of
what occurs and are fully documented. Even if a neutrino is thought to have a zero rest-mass, SOME amount of energy must
originally exist to provide it motion energy. Photons do not have rest-mass, but still there must be some initial energy that then
exists as the measurable energy of the photon. With less than 10 electron-Volts available from Tritium decay, it is hard to see how
a neutrino could be emitted from that specific beta decay.

These comments summarize some of the seemingly obvious logical contradictions that seem to be the center of all further logic in
Nuclear Physics. If they should be incorrect, THAT would represent a big problem!

Now consider two atoms, such as ,;Re'8! and ,,0s'8L. These are isotopes of two different elements, but they each have an

atomic weight of 181. They must therefore be very similar. Everyone would agree that they each contain 75 protons inside a
nucleus and 75 electrons orbiting around that nucleus. The standard description is that each also contains 105 neutrons inside the
nucleus. The second atom has one additional electron orbiting the nucleus and one additional proton inside the nucleus. In their
place, the first atom has an additional neutron in its nucleus. But since it is well known that a neutron is unstable, breaking apart
into a proton and an electron with a half-life of a few minutes, then it could be said that these two atoms have the exact same
constituent parts, as long as that one neutron is identified as a proton plus electron (possibly plus binding energy and a neutrino).

These two atoms have the same nominal atomic weight, but their precise weight is different. For 75Re181 it is currently known
(NIST data) as 180.950065 AMU. For 7603181 it is 180.95327 AMU. Since the actual components (considered as protons and
electrons) are in the exact same numbers, this difference must therefore be completely due to differences in four things: (1) the



binding energy involved in holding each of the atom nuclei together; (2) the binding energies holding the individual neutrons
together inside the nucleus, actually the one neutron principle in this discussion; (3) the energy present associated with the
neutrinos involved inside the individual neutrons inside the nucleus; and (4) the energy equivalent of whatever pions are present
inside the nucleus.

According to standard Physics, then, there are a lot of different binding energies that must be included in this. The primary one, the
first one listed above, is usually called the Strong Nuclear Force. It was first proposed in the 1930s, because it was recognized that
there is incredibly powerful electrostatic repulsion between the positively charged protons in the nucleus. Left to themselves, those
protons would repel each other out of the nucleus in a tiny fraction of a second. Because those protons are so physically close
together, their repulsion is clearly (and easily calculated) extremely strong, so they are clearly constantly trying to fly apart, which
would cause every atom to decay into some other element. Since many isotopes are stable, the Strong Nuclear Force was
postulated (in the 1930s) as the way atoms could be stable. Since the electrostatic repulsion is extremely strong and has an
inverse-square dependence on distance, the Strong Nuclear Force was postulated as therefore being an inverse-cubed or higher
distance dependence, to be extremely powerful at short distances between protons but to not have any measurable effect beyond
the nucleus. In my education at the University of Chicago, | was taught that it was an inverse-fifth-power dependence, although
there seems no actual evidence to support such a specific claim, and such claims seem rarely made any more.

This Strong Force therefore represents a primary Binding Energy which was postulated to be holding nuclei together,
overcoming the also strong repelling effects between any pairs of positively charged protons. (There was no actual
experimental evidence for the existence of such a Strong Force.)

In addition to the Strong Nuclear Force binding energy, there must also be a binding energy that holds internal neutrons together.
Free neutrons have been studied regarding their natural decay and that binding energy is known to be around 0.78235 MeV (or
0.000841 AMU). There is also a very small factor in that there is one less electron orbiting the nucleus, so there is a difference in
that ionization-related electron binding energy (rarely higher than 0.0001 MeV or 0.0000001 AMU). Conventional Physics also
states that there are also many other binding energies described inside the nucleus, regarding various pions and neutrinos and
other objects in the nucleus, as well as the energy equivalents of the rest-mass of such particles.

Therefore, that measured difference of NIST atomic weight MUST be due to a combination of these many contributions,
but primarily due to the inverse-fifth-power (or similar) Strong Nuclear Force. This suggests that if we graph all the NIST
atomic weights of isotopes of any one atomic weight, such as the 13 known isotopes of atomic weight 181, we should get a very
complex graph. Below is that graph of the NIST data straight from their web-site, without any adjustments or corrections.
Why is it that when we graph that NIST data there is such an obvious and amazingly pure parabolic shape? The first graph
just shows the thirteen specific points representing the currently accepted (NIST) atomic weights of the isotopes of Element 70
through 82. The second graph is identical but also includes a best-fit parabola. The logic above, that of traditional Physics,
suggests that this data should have extremely complex components, and probably contain a primary curve of an inverse-fifth-
power shape. But it does not. In reality, it is remarkably close to being a simple parabola, with a statistical r? of over 0.9992!
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These graphs are representative of all same-atomic-weight isotope families. The group for 181 was chosen here because it
contains many known isotope members.

Consider for a moment that all 13 of the isotopes represented here have the exact same quantity of electrons and protons, if the
constituent neutrons are seen as a combination of a proton and electron. Therefore, the amount of actual mass attributable to
actual protons and electrons is identical in each case, and the different actual atomic weights are then purely due to differences in
the binding energies, energy equivalents of pions, neutrinos, etc.

The Dominant Parabolic Shape

A parabolic shape, due to a quadratic equation, strongly implies a second-power dependence, and definitely not a fifth-power one.
The curve is not even one where there is even the slightest hint of any higher power contribution! A strict statistical analysis of the
data shows no contribution of any binding energy contributions of third-, fourth-, or fifth-power dependence, only the very simple y
=a+b* (x - ¢)2 second order parabolic equation. The curve-fit is so good, with the r? of 0.9992, and attempts at curve-fitting with
third-, fourth, or fifth-power equations are so poor, that there seems little doubt that some very prominent second-power effect on
binding energy seems to exist inside the nucleus of atoms. An examination of over 200 such graphs of the NIST data for each
atomic weight always shows this extremely prominent parabolic shape.

It is noted that these graphs do not directly show any distance dependences. But the purity of the parabolic shape seems
significant. If there were strong binding energies due to a higher-distance-power Strong Force, it is believed that these graphs
would reflect that.

This second-power dependence might suggest that a second-power Nuclear Force is the predominant cause that is providing the
bulk of the nuclear binding energy. From the isotope at the bottom of the NIST data graph (which is always a stable isotope, as

discussed below), as the number of surplus neutrons or lacking neutrons is doubled, the total binding energy of the atom changes
by a factor of four. It seems reasonable to interpret this as an electrostatic effect, involving a second-power distance dependence.

In any case, the lack of any curve distortions due to any very strong binding energy source seems to deny the possibility of the
Strong Force existing in nuclei.

In a simple graph of the NIST data which only appears to show second-order effects, where is any effect of the Strong Nuclear
Force? It is hard to imagine that such an over-powering force as one which overwhelms the intense electrostatic repulsion, would



not somehow show itself by dominant binding energies in such graphs. But there seems to be no indication whatever of any such
binding energies. How can the Strong Nuclear Force actually exist?

Intra-Nuclear Neutrons

In the discussion above of two isotopes, it was shown that the two were identical except that one had a neutron while the other had
a proton (inside the nucleus) and an electron (orbiting). If we accept the standard view that there are "neutrons” inside the nucleus,
then these two should be different in atomic weight by the equivalent binding energy of a neutron, 0.783 MeV or 0.000841 AMU. In
order to make this graph even more accurate and valuable, it would then make sense to account for this 0.000841 AMU additional
neutron-internal-binding energies for each isotope to the left in the graph. The isotope at the left has 12 additional neutrons inside
its nucleus, and so that atomic weight value must be 12 * 0.000841 or around 0.01 AMU too high, as compared to the atomic
weight of the isotope at the right. This effect would skew the graph, and by removing this skewing effect, the graph should become
even more precise.

However, when that correction is made, for the universally accepted neutron-internal-binding energies, the data fit gets
much worse! The statistical r2 value drops to 0.99885. That is still a tolerable curve-fit, but it is worse than the actual data! This
seems to imply that the binding energy that holds neutrons together might not actually exist inside the nucleus. Free neutrons
certainly exist, and our experiments study them. However, this finding seems to suggest that they may not be actual neutrons
inside the nucleus, that they may actually be distinct electrons and protons instead. Note that no significant energy seems to exist
for the associated neutrinos either.

This shows up in every beta or Beta+ decay, but it is most obvious in the Tritium (H-3) decay into Helium-3, where the situation is
quite simple and where the energy carried away by the escaping electron accounts for essentially all of the mass difference
between the two isotopes (as discussed above). The fact that there does not seem to be any contribution in the total atomic weight
for either the known neutron-internal-binding energy or any equivalent energy equivalent for neutrinos, seems to bring new
questions into the picture.

In these seven years of studying these subjects, | have now come to believe that there are actually no distinguishable neutrons
INSIDE the nucleus, that the components exist as separate and independent protons and electrons. This view resolves the matter
of there not being neutron-internal-binding energies or energy equivalents of neutrinos inside the nucleus. However, it has rather
massive side implications regarding whether the Weak Nuclear Force even exists or whether neutrinos even exist.

Please note that | have NO grudge against the Strong Nuclear Force, the Weak Nuclear Force, or neutrinos! It is just that these
simple graphs of pure NIST atomic weights are SO impressively parabolic that | have found it impossible to avoid these concepts.

This Could actually be a Good Thing!

If it should be true that no Strong Nuclear Force and no Weak Nuclear Force can exist in the nucleus, AND if it should also turn out
to be true that the extreme parabolic curve shape somehow implies that electrostatic forces are responsible for maintaining nuclear
stability, then MANY things might become far simpler! The Standard Model of the nucleus might then be very well supported by
theoretical basis. We might then no longer be having to resolve a GUT involving four Forces, but only two, Gravitational and
Electrostatic. Better still, both of those are inverse-square, and possible compatible in some deeper sense. | would not be
comfortable at damaging the position of the Strong or the Weak, since 70 years of Physics has been based on those concepts. But
if the result is that a Unified Field Theory might become more possible, maybe it would be tolerable.

Possible Information on Nuclear Fine Structure

The shape of the NIST data graphs is NOT precisely parabolic, and even this seems significant. When the statistical curve-fit
residuals are examined for each of the different atomic weight graphs, there are often prominent symmetries present in the
residuals. Those effects seem to be on the general order of 1/3 MeV, and are usually 2-, 6-, or 10-symmetries. Here are the
residuals from the 181 atomic weight parabolic graph fit shown above.
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It is hard to ignore what appears to be a 10-symmetry in the results. These findings may provide some data on internal structure of
nuclei, with the apparent possibility of some sort of shells, similar to the way the electron cloud has its own 2-, 6- and 10-
symmetries, since of these various residual atomic weight graphs tend to have either a prominent 6-symmetry, a 10-symmetry or a
2-symmetry. There are also other patterns which seem to recur among the residuals charts. For example, if the atomic number and
atomic weight are related by a simple fraction, there is usually a large preference (downward residual) (added stability for that
isotope), while if either is a prime number, or if the two have no simple relationship, there is usually a strong negative preference
(upward residual).

This research has been entirely based on the published NIST values of accepted atomic weights for isotopes. The initial intention
and expectation was to detect evidence of an inverse-fifth-power or inverse-fourth-power component in the curve analysis. It was
very surprising to find such a dominating second-power parabolic shape, and no indication whatever for any higher-power effects.
The meaning of such findings may be discussed, but they are there. My personal conclusions may be argued, but it seems
hard to see how actual neutrons really exist within nuclei. They would then certainly have to somehow form into a neutron when
ejected. This process seems rarely needed, as remarkably few isotopes decay by emitting a neutron! It might be obvious that the
original reasoning for the existence of neutrinos (also from the 1930s) would also seem open to question. If actual neutrons did not
exist within a nucleus then how could a spin of 1/2 be attributed to them there? Free neutrons certainly have a spin (1/2) that is not
equal to any scalar addition of the spin of an electron (1/2) and proton (1/2), but does that require the postulation of neutrinos
(because it is defined as also having spin of 1/2 so a neutron can decay and Conserve angular momentum)? And would neutrinos
then be inside the nucleus or somehow outside of the nucleus that emitted a neutron?

There appear to be a large number of implications of these findings. Some are mentioned and discussed here.

One consequence is that a relatively simple second-power equation can create the standard complicated binding energy graph.
Another is that a logical and theoretical explanation from this analysis explains why Fissionable isotopes are only those with even-
numbered atomic number and odd-number atomic weight, and why Fertile isotopes are only those with even-numbered atomic
number and even-number atomic weight.

Decay Energy and Stability Predictions

In the initial NIST data graph above, The isotope 181 of Element 78 can beta+ decay into the isotope 181 of Element 77 by
emitting a positron, or equivalently by capturing one of its own electrons (EC). The usual description of a beta+ decay is that one of



its protons becomes a neutron (which remains in the nucleus, reducing the atomic number by unity, but which keeps the total
atomic weight essentially constant) and a positron (which can be seen as joining an electron orbiting around the nucleus, and
annihilating, or by being detected in experiments), therefore retaining the non-ionized state of the atom. This process can also be
seen as an electron capture (EC), where an orbiting electron is captured into the nucleus, immediately combining with a proton to
form a neutron. From this graph, the (predicted) vertical difference between the initial and final isotopes (along the parabola) is
(180.96275 - 180.95731) or 0.00544 AMU, which is around 5.06 MeV. If we neglect any necessary binding energy regarding the
Proton and electron to form a neutron (discussed below), there should therefore be around 5.06 MeV of energy created in this
specific decay. The experimental NIST data says that it is 5.0 MeV, a very good prediction. This sort of prediction seems to be
accurate for virtually all beta and beta+ decays, and so it seems likely to be valid regarding isotopes that have not yet been
identified. It may be possible to predict the expected energy release of a beta decay from a presently undiscovered isotope, and if
then found in a suitable experiment, there may be an additional way of confirming new discoveries of isotopes.

If there is such a simple second-power (parabolic) term that describes the entire change in the total atomic weight (the entire
change in nuclear binding energy), that seems to imply that only a second-power force must be acting. That seems to disagree
with the higher-power Strong or Weak nuclear forces, and more directly seems to point to a possible electrostatic force acting.

Every family of same atomic weight isotopes has been examined, and the same prominent parabolic shape dominates every graph
where there are enough family members for statistical validity. This seems to imply that a second-power effect within the atomic
weight, directly related to binding energies, must be present, in all isotopes of all elements. Further discussion of this will be below.

From the same initial NIST data parabolic graph, there appears to be additional information that seems to be pretty reliable. The
absolute value of the slope of the parabola (times a constant) at any given Element provides a surprisingly reliable prediction of the
negative log of the half-life of that isotope. Near both ends of nearly every such graph, the slope becomes high enough to
represent a half-life of around 1023 second, probably about the shortest interval a distinct isotope could exist. (This is
approximately the time it would take to cross an average nucleus at the speed of light.) This seems to then imply that the 181
family of isotopes is "nearly complete" toward the higher atomic number end but that there should be some currently undiscovered
isotopes such as 69TmlE‘l. There are several atomic weight graphs like this where the slope never gets that steep, which might

suggest that certain specific isotopes might yet be discovered.

Near the bottom of each parabola, the longer half-life isotopes are always included, where the slope is lowest. For different atomic
weights, there is sometimes an isotope near the very bottom of the parabola, which is ALWAYS stable. In this case, it is 73Ta181.

The graph has very little slope there and there is no lower available isotope (of weight 181) to either beta- or beta+ decay into. The
graph therefore predicts that 73Ta181 is stable, and it is. There are some graphs where two isotopes are about equally distant from

the bottom, and these two are either both stable or both with relatively similar long half-lives.

The adjoining isotopes, ,,Hf8! and ,,W!8 are at locations on the graph where the slope is low, which predicts they are unstable
but that they have relatively long half-lives, with W being longer. This agrees with experimental evidence, where 72Hf181 has a half-
life of 42.4 days and ,,W!8! has a longer half-life of 121.2 days. Where the slope is steepest, for 4, TI'8 and 4,Pb!82, the predicted

half-lives are less than one second, and that agrees with experimental evidence. This type of analysis suggests that the
hypothetical isotope 69Tm181 should have a half life of maybe 2 minutes or so, and that around 4 MeV should be created when it

beta- decays. This analysis therefore predicts certain future discoveries of isotopes while also predicting that others will probably
never be detected.

For atomic weight families of even atomic weights, there are two additional small factors, both of which seem to be electrostatic
two-symmetry preference effects, which will be discussed below, which add some consistent wiggles in the graphs. In certain
(even atomic weight) isotope weight families, there is an (odd atomic number) isotope very near the center of the parabola which
has an atomic weight that is higher than the adjacent even atomic number isotopes, because they each have an extra 2-symmetry
preference (both even atomic weight and even atomic number). This situation for a few atomic weights causes the odd-atomic-
number isotope, which would otherwise have been stable, to be meta-stable, having both a beta+ and a beta- decay scheme. In
the graph, the effect appears as an apparent high spot near the bottom of the graph, creating two stable isotopes of that atomic
weight at the two slight curve minima. These graphs therefore predict meta-stable isotopes, which is in fact, always the case.

Each such graph has a specific lowest point of the parabola. There is not necessarily an actual isotope at that point on the graph.
In the case of the 181 isotopes, it is an atomic weight of 180.948447 and it corresponds to an Atomic number of 73.297454. Each
such graph has its own "preferred”, most stable, atomic weight and number. If a graph is made of all those preferred values, we
get another interesting set of information.

First, as expected, the graph of actual atomic weight (y) against nominal atomic weight (x), is essentially linear. When plotted
againsty =a + b * x, b is 1.0002129. This seems to suggest that an electron and a proton and nuclear binding energy must total
1.0002129 AMU or 931.64 MeV. Even more interesting are the residuals of such a linear graph:
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This parabola is a surprisingly good fit, with an r2 of over 0.995. This seems to provide even more evidence that the binding
energies inside nuclei are second-order phenomena.

Equally interesting are the residuals of this statistical analysis.



Second-Order Residuals of '‘Best' Atomic Weight
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There appear to be distinct patterns in this data. At around atomic weight 60, 90, 135 and 210, there are prominent upward
features. These atomic weights are separated by factors of 1.5 to 1. Could this be some indication of internal structure in the
nucleus? There may be "preferred configurations" of numbers of nucleons that represent "complete shells" such as with the
orbiting electrons. For now, this comment must remain merely a speculation, but the regularity of these features seems important,
and seems to be related to internal nuclear structure.

The graphs of all of the same atomic weight families residuals graphs have been examined. There appear to be quite a few that
have ten-symmetries, quite a few that have six-symmetries, and some that have two-symmetries. It is interesting that the sub-
shells of electron orbitals (s, p, d, f) have similar two-, six-, and 10-symmetries.

In the graphs of different atomic weight families, the phase of the residual cycle seems to vary. There is probably a meaning in this,
which has not yet been understood.

It seems worthwhile to attempt to analyze the second-order residuals graph above for any indications of evidence for "completed
shells" and then examine the various residual patterns for different atomic weights to see if there is any mutual confirmation.
Between the two, there might be good evidence of specific internal nuclear structures.

The Mass Defect Chart
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Fig. 1 Binding energy per nuclear paracke for stable nuclei.

This graph is so irregular that it seems beyond mathematical analysis.

However, a very simple second power equation:
Total Mass Defect = k1 + k2 * W - k3 * (W - k4)2

gives reasonably accurate binding energy/Mass Defects, and therefore predicts atomic weights for virtually all stable isotopes. A
similar simple second power term may be added to apply to all unstable isotopes. (This particular graph is the Total Mass Defect
divided by the atomic weight, so this equation must be divided by W to give this graph. It causes the natural parabolic shape of the
curve to be distorted.)

The values currently calculated for the constants are: k1 = 0.12158; k2 = .0080342; k3 = .0000096544; and k4 = 126.46. k3 and k4
are directly from the 'best weights' residuals parabola above (b and c in that equation). k1 is a composites of constants from the
linear and parabola equations. k2 is related to the relationship between an AMU and a the mass of a proton plus electron.

The simplest form of the equation shown above is for odd atomic weight atoms. A relatively simple additional "preference" factor is
needed to include even atomic weight atoms in the calculations. A crude version is to simply adjust the total for even atomic
weights by 0.0140 AMU.

The equation above shows a maximum binding energy per nucleon at around atomic weight 56 or 58. This may be a confirmation
of the general impression that the nucleo-genesis within supernova stops once Nickel-56 is formed. It may represent a theoretical
reason why nucleo-genesis of higher atomic weight nuclei does not occur.

Analysis of Even-Atomic-Weight Data

The discussions above are all surprisingly valid and accurate when the analysis is for an odd-atomic-weight family of isotopes.
When the NIST data of such a family of even-atomic-weight isotopes is graphed, the fit to a parabola does not initially seem very
good.
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There is an extra step that is necessary for even-atomic-weight family isotopes, and it appears to provides information regarding

another insight into nuclear structure. In this case, two separate graphs need to be made, one for the even-atomic-number
isotopes and the other for the odd-atomic-number isotopes.






