Verification Report on nuclear transformation
experiments of Proton21. Verification measurements
in different laboratories in Belgium.

July 27, 2007

Author : Dirk Avau, Romain Coussement

L

o .vr}‘/’\ B / y
{ Typeonn
9 o h 6(5\'“-

3. OF

All the results can be the property of Proton21. Nothing can be published of this
material without written approval of the Proton21 team.

o DIRK AVAD
,_‘//%c‘wnenf 5 REUKENLAAN 38
( B-1653 DWORP

VI /nAf;m 02/380 91 41

-




Verification report on the experiments of Proton21

Prof. Dr. Romain Coussemenbirk Avau, Martin Hinoul

Approach to verification

With the team of experts we have withessed and participated in the actual running of
experiments in the laboratorieEProton21. After an initial scientific briefing by Dr.
Stanislav Adamenko we were given a visit to the actual experimental setup in Kiev.
During this visit we received extensive explanations of the way the experiments were
actual running.

The verification team of experts from Europe participated afterwards in the

experiments. The samples were prepared in the most safe and pure conditions under

our control. The samples were then introduced into the vacuum chamber in our
presence. s Fotr o tthlee awdruiafli diati on team was
for safety reasons. From the control room, through a control window we could

actually observe the light flash of the discharge that took place.

After all security measures were met we werevatid back in the core laboratory

room where we witnessed the offload of the samples. In our presence the vacuum
was broken and the sample was taken out of the RVD (Relativistic Vacuum Diode) in
our presence. While applying all necessary measures &or thnsport, the sample

was then taken to the analysis room for first visual inspection. First visual
inspection of the sample showed the typical effects of the application of the discharge
in the RVD : the fAfl ower eimamsefiie structur e
transformed material on the detection screen. Since there is no analysis equipment
close to the analysis room, the samples were subsequently stored in special containers
and transported to Europe for further analysis.

Extensive analys has been performed on a variety of samples in totally different
circumstances, in different laboratories, using different equipment (or similar
equipment but in different laboratories), the high level results of which are clarified
further on in this paer. All the results were shown to independent experts who
confirmed the correctness of the interpretation of the results. This work is currently
further elaborated.

Experimental analysis techniques used are visual microscopy, SEM/EDX, AES,
TOFSIMS. The analyses were always carried out by different very experienced
operators who know their instruments very well. All the operators acted under the
supervision of the responsible professors of the laboratories.



Results of the measurements on thetéh21 samples in European laboratories.

There is no doubt; experiments have shown that nuclear transmutations take place
whatever the theoretical explanation could be.

Transmutations :

Let us look at the experiments. Samples made from very puréane&xposed and

the treatment results in a mieeaplosion of the target as can be seen directly under

an optical microscope. During the explosion material is ejected and such ejected
material has been not only detected on the ground of the morpholagtst

intensively analysed by many methods, one of them being the microproag X

analysis. The xay energies are very characteristic for one element; consequently if
one detectsxays with an energy corresponding to a particular element, which is no

the element of the starting material, it is a clear sign that initial material has been
changed into another element. Such a change requires that the number of protons and
neutrons is changed. It needs a transmutation at the nuclear level.

No doubt there is not any other explanation except for a weak criticism. Could it
happen that before, during, or after the miexplosion one would have a
precipitation of contamination with the different elementsiclv are detected by-X
rays ?

Such critical aguments can be waved away or at least strongly weakened by the
correct interpretation of the existing experimental results.

Let us summarize our arguments against such criticism:

1) Extreme care was taken in all stages to prevent any contamination from the
exterior world. Critics could ask if the precautions are indeed good enough
and therefore this answer alone is not sufficient, but one can give better
arguments.

2) On a picture of the electron microscope of the accumulation screens, one can
distinguish veryclearly the ejections of material due to an explosion in top of
the target. The argument i s that the
ejected material and not elsewher@onclusion : they were formed by the
process which provoked the explosion.

3) The reliability and reproducibility of the process is secured in different ways.
A)The experiments have been done and overdone on a large number of

samples.

B) With different target and collectirgcreen materials.

4) The analysig technique is now verified by different laboratories in the frame
of a verification process. Howeven order to ensure complet@predjudiced
evaluationthe operator was not informed in advance of what could be
expected. The elements to be fouvete left to his surprise and his skills to
recognise an element.
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As a conclusion: it is now verified that @A
samples and collecting screens in amounts that are not ifotimel initial material.

Theseresults argeproduced by three completely independent laboratories and must

be considered as an experimental fact, which cannot be denied whatever theoretical

model one could advance.

The only weak point left over, could be the answer to the question if perlaps so
hidden source of contamination could really be completely excluded. In view of the
extreme importance of the previous conclusions and the tremendous perspectives it
offers, one must wave back these arguments and there is a way to do it: isotope
abundanes.

The main idea goes at follows:

The nucleosynthesis by which the elements which we find on our planet is an
supernova explosion which ejected big quantities of material as star dust. By
gravitation the dust collapsed to form finally the solar sysfems we are stardust

and the synthesis of elements was performed and finished before our planet was
created and as a consequence elements on earth have a very characteristic isotope
abundance distribution; it can be found on most of the chart of nuttelesare

some small deviation for some elements which are also formed by decay of very very
long lived nuclei like for example U 238.

But for practically all elements the relative isotope abundances are independent on the
finding place. And the spectruof relative abundance is thus a signature of an
element on earth.

In fact it is a signature of the particular nucleosynthesis of thelssrthat collapsed
finally to be our material on earth. If in the laboratory of proton 21 another
nucleosynthesis produced in a much different way, we can reasonably expect that
the elements formed in that process may have a different distribution of isotopes.

Thus if the Anewd el ements are found with
one we find on ed#hn, there is no doubt left: nuclear transmutations took place. If it

would be contaminations, the isotope abundances must be the same as for the same

element found on earth. If luck would not be on our side and we find the same

isotopic abundances as ontbdt does not prove that the new elements are

contaminations because some believe that the conditions of nucleosynthesis will

always end up in the same isotope abundances.

However experiments published by the proton 21 group show isotope abundances of
different elementsvhich deviate very strongly from the natural ones and we have thus
all reasons that the measurements on the isotope abundances will deliver a proof of

nuclear transmutations: the ultimate experimental proof which cannot be denied.



Energy.

On earth we try to gain energy from nuclear transmutations of different kind. From
considerations of binding energies, we know that light nuclei will produce energy
when they fusion to form one bigger nucleus but heavy nuclei will liberate energy b
splitting up in two or more lighter ones. The difference of binding energy is due to a
balance of strong attractive forces between nucleons against coulomb repulsive forces
between protons. The strong attractive forces are very short ranged and thauesndomi
for light nuclei. And thus one can gain energy by making bigger nuclei by fusion of
light ones. But once the resultant nucleus has something like more than 60 nucleons
or 30 protons, the nucleons on the inside cannot attract the outer ones bedaeise of
limitation due to the short range of strong forces. If one corsiigger nuclei the
repulsive but long ranged forces between protons will pull the protons apart and the
nucleus could liberate some coulomb energy by fission in two lighter nuclsi. Thi
balance of strong against coulomb energy explains the opposite helaight

against heavy nuclei, fusion against fission. But in the scenario of minimising the
energy, one could conclude that heavy nuclei would spontaneously fission while light
nudei would fusion; in that scenario neither heavy nor light nuclei could be stable and
exist and our world would contain only a few elements, for instance, iron, cobalt and
nickel. Quod non!! We forgot a very important player, the coulomb barrier! But the
name is badly chosen and confusing because anyone could reasois jhst ihe

coulomb forces while we would think that they make the nuclei instable because of
the mutual repulsion of protons.

How can we i nvoke derioexqlalthe stebility? bet us,iine r 0 i
our imagination, bring two bare nuclei close together. At long and intermediate

di stance the strong forces dond6é t work
coulomb repulsion try to push the nuclei away and will sutteavoid the collision

except if the relativ&inetic energy is big enough to overcome the coulomb repulsion.

In the case of enouddinetic energy the collision or near collision brings the nucleons
of the one nucleus close enough to have them attragtstrong interaction to the
nucleons of the other nucleus. In that case the two nuclei will fusion under this strong
attraction. With lesginetic energy the two nuclei will avoid collision and fusion
because of the coulomb repulsion.

In order to geenoughkinetic energy one can accelerate one species and smash it on
the other one. Or one can heat the two species to such a high temperature that the gas
kinetic energy of some nuclei is high enough to bring them in a fusion collision. There
must be a nmimum of relativekinetic energy for fusion to occur. A collapse of light

nuclei by fusion will not occur. The fission of a heavier nucleus in two lighter ones

will not happen because to split a heavier one in two lighter ones one must fight the
strong ineraction that keep the nucleons close together in the heavy nucleus. One
must break some strong bounds in order to separate the two lighter nuclei to such a
distance that the strong interaction does no more act; this separation process needs
energy but ong it is done the long ranged coulomb forces will accelerate the two light
nuclei away from each other. Fission occurs but not spontaneously because the first
push has to be given. In a nuclear power reactor the first push is given by the dropping
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of a neuton in the heavy nucleus, liberating the binding energy of one nucleon, about
6 MeV, enough to initiate the fission process.

Thus the catastrophic inferno, in which light nuclei would fusion and heavy ones
would fission, does not occur. But if we wouldveaa bottom to switch off the

coulomb forces, the whole world would fusion into one gigantic nucleus. If that
bottom would switch off the strong interactions and not the repulsive coulomb ones,
then everything would split up in a cloud of protons and pestr So the whole
existence is due to a good balance of forces; nuclear forces, less strong or with shorter
range, would make fusion more difficult and make heavier nuclei unstable; less
coulomb forces would make fusion more easy but it would increastabiéity of

heavy nuclei

In order to liberate energy from nuclear transmutation we would have interest to
decrease the coulomb repulsion but nature does not provide such a regulating bottom.
Nevertheless we are not completdly ob&dause we can imag of changing the

total electric charge of a nuclear sphere by adding negative charges to the protons.

In the first place we could think of electrohsit electrons and protons make atoms in
which the electrons balance thkinetic energy with the pemntial energy and the

electron density at the nuclear sphere is very small, negligibly small and we can
change it only a very little bit by changing exterior parameters like pressure, chemical
binding etc.

It is not sufficient but one speculates thaidasof tritium and deuterium would be
somewhat easier when embedded in metals rdtharin gaseous state. Desytite
idea is rather impractical for obtaining fusion energy, it inspiredPtbeon2lteam.

They claimed that if one could increase the tetecdensity in a solid from the

conventionall(*®electrons pecnt the charge of to more tha®®, the electron

density at the nucleus would be so big that it nearly compensatesatie offi the

protons. In that case the coulomb forces between nuclei decrease and fusion can be
expected to become easy, producing heavy nuclei, even superheavies, and liberating a
lot of fusion energy.

It opens tremendous perspectives for applications Ishift the problem to the
obtainment of such electron densities in macroscopic volumes.

TheProton21 team crashes the electrical charge of large condensersoam@opie;

this way they obtain plasma layer on the surface with a very large electesity.

Due to the increased coulomb forces between electrons and protons, the matter
density and the binding energy of this plasma is bigger than outside the layer, creating
surface forces directed inwards the layer. The geometry of the layer is spberica
cylindrical. The inner surface is smaller than the outside surface and thus the resultant
force on the layer is directed to the centre. Under this force the plasma layer moves
inwards and collapses at the centre. In the plasma, the nuclei can fesidting in

the nucleosynthesis of other elements.



In this process energy is released, provoking a little but spectacular nuclear explosion
in or near the centre of the sample. By the explosion material melts and is ejected. The
ejected material contas the relics of the nuclear transmutations



Experimental evidence on the samples provided by Proton21.

The following spectrum was obtained.

EAUSERS\PETERMAYALRZ2103074239CONT2.5pc

Label A: 239 contamination on edge [black zone on BSE image]

ClKa ChKa

PbMa

Zn PbLa

1-88 2_868 3.80 5_900 5_00 6.90 7_60 8.08 9._06108.8011.986812_08613 .84

Without any doubt besides Cu and Pb (evident), there is undbutite¢presence of

c, O, Al , Si, K, Ca, Fe, Zné Repeated vel
same conclusion. The elements are there in macroscopically quantities so that they

cannot be attributed to the presence of impurities in the detectEenscr

A consistent observation is that the detec:
at the same spots. Varying the position of the electron beam a little bit increases or

decreases the relevant heights of the peaks, but the peaks remaiethéntogible at

the same spots. What we mean is the following : it is not Fe sitting somewhere and

Zn sitting on a totally different area. If we find Fe then Zn is close as well as the

ot her Aforeignd el ement s aredtheadétectomur se t he
screen and the target.
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Label A: 239 contamination on point [black zone on BSE image)
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The next spectrum confirms the presence of theSSs only found very locally and
not evenly distributed on the sample

On sample 232 a redeposited Pb drop drew the attenfius.spot clearly was born
at the moment of the explosion because the morphology shows that is has dried in the
sample. Further magnification revealed more interesting features.

WaAcc.Y SpotMagn Det WD Exp p————— 50um
200kv 30 500x BSE10.1 1 Ye,07/03/27, 232
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Acc.Y SpotMagn Det WD Exp pb—— 10um
200kv 3.0 2500x BSE10.1 1 Ye,07/03/27,232

AccV SpotMagn Det WD Exp b—— 2um
20.0kv 3.0 10000x BSE 10.1 1 Ye,07/03/27, 232

On this redeposited Pb splash, morphologically proven to have emerged during the
shot, the smaller particles can be found. Once in the micron and submicron world

these additional Aball so on t bowevesitisg f ace se.:
not always obvious upfront to identify the exact nature of the different balls. The
spectra vary with the slightest movement o

have the form they have and are surrounded by other larger pattislestievident

to make a clear quatdiive and even qualitative analysis of what exactly they are.
The measurements of theay spectra take with them too much of the surrounding
matrix. So, again, it is only with larger statistics and/or more senaitigdgrecise



equi pment that we can further study the ex
itself was created and redistrtied during the shot and the subsequent splash.

‘1;Ace.Y  Spot M‘agn Det WD Exp }—{ 50 um
200kv¥ 30 500x BSE 10.1 1 Ye,07/03/27, 232

Sample 232 which is a very interestingample of Pb distribution on Cu detection

screeri we can see everywhereevenlyde st r i but ed particles tha
on the surface during the shot. Our experiesitieatON these redistributed

particles the most fefverdr &ihgoage ofeddermpeamdt s can |
thepi cture above, the redistribution of the
micometer in a circular form around the point of impact of the Pb particle on the

redistributed Pb from the target lying on the téphe accumulation screen.

The splashes on top of the redistributed Pb on the Cu screen represent the parts that

were deposited during the shot. Those are
in the top of the target. Itis on those splashestha he #fAf or ei gno el ement
In the assumption that the splashes are a consequence of the redistributed plasma it is

an indication that the foreign elements reside and are created in the plasma tip of the

target material during the shot.

It is consideredmpossible that they are redistributed there as impurities afterwards,
because they sit on the redistributed Pb.

It is consideredmpossible that they are a consequence of segregation from the target
or even from the Cu detection screenhay sit on top of the redistributed Pb.
Segregation could not occur in that way and could not put these foreign elements on
top of the redistributed Pb.
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Acc.V SpotMagn Det WD Exp |———— 1mm
1200 kV 3.0 26x BSE92 1 Ye,07/04/13, 236
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Sample 236 is another example of the same. Distribution ofdregleiments on the
detection screen. Each little white spot deserves to be investigated. Typically it is on
top of these spots that submicron particles rest of different composition.

\Mtmdataldatal\YEX\236-a.spc

Label A: 236, 1

PbM

. CuK Cuk

1.00 2.00 3.00 4.00 5.00 6.00 7.00 5.00 9.00 keV



Improved statistics would show more aiéaind still better proof of the presence of
the transformed elements. For a first screening these results are convincing enough.

‘Acc.Y SpotMagn Det WD Exp |—-|
Ye,07/04/13, 236

R200kv 30 500x BSE96 1

AccV SpotMagn Det WD Exp p——— 10um
200kv 30 2000x BSE95 1 Ye,07/04/13, 236

The particle on sample 236 igaodcase of redeposited tatgeaterial from the

plasma. Itis an instance of a larger cluster where most of the particles are still
clustered together and have not further exploded on the target surface. You can see
on the first picture that the larger particle is surrounded ke mimaller similar

particles, probably coming from the same origin. The morphology shows clearly that
larger particle is deposited on top and constitutes a series of smaller particles of
different composition.



Label A& 236, 4

CuL
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Firsthighh evel analysis of this part.i
foreign elements in larger quantities.
\\Mtmdata\datalyEX\236-h.spc
Label &: 236, 4 [b)
CuL
CuK
ZnkK
PbL
CuK
ZnK
g.00 9.00 ke¥
Zn, Cu, Fe, Pb, Al , Cu, O,é can

c |

e

revei
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Label A: 236, 4 ()
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Fe AlK PbM
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Experiments with lower energy were carried out in order to find out if the foreign
elements are rather on the surface or in the core of the particle, but these experiments
were not conclusive.

Conclusion only is that they can easily be detectedderdified and that they always
sit on the redistributed particles as HAsub

We have sufficiently proven the presence of foreign elements and we have suggested
a technique to identify them easily on samples.
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A more detailed secondary electron picture of the particle of interest lying in the
Afl ower 0.



Acc.V Spot Magn Det WD F—— 5m
260kv 5.7 5403x SE 92 232

SE picture of the Afl ower of Pb, with the



Picture allowing to identify the position of the particle to find bewkuture
measurements. Interesting is sto see how the damage is spread over the surface of the
Cu accumulating screen.



