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Abstract : 

After describing some facts observed in Leonid Urutskoev’s experiments, we try to find a mathematical model which 
“recognizes” the phenomena at stake and we try to infer then a global theory from this. 

1 Introduction 
After the accident of Chernobyl, Leonid Urutskoevi tried to reproduce the very reasons why there was 
such an explosion. His thoughts led him to the following experiment: create electric discharges of 50kJ 
into a titanium foil which is “isolated” in bi-distilled water. 

A lot of such shots were produced and led to different phenomena. The very one we are interested in 
consists in getting the “powders” which are the by-product of the experiments and once they are dry, 
put them in a recipient placed in the “vicinity” of X-Ray films. When they are developed after about 
24 hours, traces appear which are “strange” and which traditional physics cannot explain. 

We are going to propose here a mathematical model for that and we shall try to extract from it a 
complete new theory. 

2 Facts 
After the Chernobyl accident, Leonid Urutskoev was part of an inquiry commission to try to determine 
what really happened. This led him to make high energy discharges into a titanium foil in water. Such 
experiments, which were carried many times, led to strange effects. Let us firstly describe the 
experimental set-up. 

 

 

Figure 1: experimental set-up of Urutskoev experiments 

The parameters for the device are the following: 
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LENR : from experiment to theory



The powders which result from the explosion are harvested and put into small dishes. 

 

Figure 2: Harvested powders 

Now, on X-ray films, after about 24 hours, we get traces. Such traces obtained by Urutskoev are 
displayed hereunder. 

   

Figure 3: Urutskoev traces 

Some confirmation has been obtained under similar, less energetic constraints at Ecole Centrale de 
Nantesii.  

 

Figure 4: Traces obtained at ECN 

In Nantes, the X-ray films were near the powders whereas in Urustkoev experiments they were several 
meters aways (from 1 up to 5). 

Magnifying this traces, we obtain “strange” pictures. 

 

Figure 5: Strange Urutskoev radiation 



And this was verified in Nantes. 

 

Figure 6: Urutskoev strange radiations seen at ECN 

It is clear that up to now, no other physical phenomenon is known to produce such traces. It also is 
clear that no current theory can explain such traces. 

I shall not propose any further explanation for such traces now, because as much as possible, in trying 
to find what is at stake, we must be as much neutral as possible and start with as less a priori as 
possible. 

3 Observation 
In the following, I shall assume that all those traces and many others which have not been displayed 
here are from the same unknown origin and I shall concentrate on the one of Figure 6 which seems to 
be of best quality. 

Then, the only thing we can do is observe. Probably a mistake would be to consider an analytic 
examination of the trace, considering small parts (infinitesimal?) and trying to find a very explanation 
for that part and then trying to build up a global explanation from the sum of local phenomena. So I 
am going to look at such a trace as a global phenomenon and I must therefore wonder whether such a 
phenomenon already exists somewhere, not necessarily in physics. 

Rather than a phenomenon, let us consider the trace as a mathematical surface and let us wonder 
whether we would not know any similar mathematical surface. The answer to such a question is yes! 
There exist mathematical surfaces which look like the trace in Figure 6. 

 

Figure 7: two-soliton pseudo-spherical surfaces 

The surfaces above are examples of two-soliton solutions for immersing the Lobacheski plane into 3E  
the 3-D Euclidean space. We refer the reader to standard literature on the subjectiii to see the different 



possibilities of two-soliton pseudo-spheres and encourage him to remark that they seem to fit with the 
traces observed in Figure 6. 

From now on, we shall consider that our observation brought us to “recognize” the traces as two-
soliton pseudo-spherical surfaces. This is some kind of postulate. Now, we have to interpret and try to 
draw something from such an assertion. Before this, let us quickly explain where such surfaces come 
from. 

4 Two‐soliton pseudo surfaces 

4.1 The Lobachevski plane 
The Lobachevski plane is the plane obtained by removing the fifth Euclid axiom on parallels and 
which is replaced by 

Through a point outside a line, there are at least two parallels to that line. 

There are several representations of such a plane. What we call representation is a figure in 2E  which 
fits with the properties, or, said another way, an interpretation in the sense of the theory of models in 
formal logic. 

The first interpretation is known as “the Cayley-Klein model”. In such a case, the Lobachevski plane, 

noted 2 , is the Euclidean disc of radius 1.  

   2 2 2, : 1x y x y      

The points of the circle of radius 1 are the points at infinity and this circle is called the absolute. The 
lines are the chords of the circle. 

 

Figure 8: The Cayley-Klein model 

On the figure above, we can see that through point M  pass two parallels to the line m . The crossing 
of lines on the absolute is not in the Lobachevski plane… 

Another model is the Poincaré disc which is displayed hereunder. 



 

Figure 9: The Poincaré disc model 

In this model, lines are circles which are orthogonal to the absolute. 

4.2 The immersion problem 
The question was raised and solved by Hilbert himself. Can we immerse the Lobachevski plane into 
the 3-D Euclidean space? By immersing we mean continuously and derivatively with smooth surfaces. 
The answer to this very problem is no. However, we can immerse parts of the Lobachevski plane such 
as the ones which are displayed in Figure 7. 

For simplifying our discussion, let us consider the pseudo-sphere of Beltrami. 

 

Figure 10: the pseudo-sphere of Beltrami 

This surface is one possibility in the attempt of immersing (partially thanks to Hilbert theorem) the 
Lobachevski plane in the 3-D Euclidean space. What is interesting in it, as in the other two-soliton 
solutions above, is that the impossibility of immersion is seen on the figure through the points at 
infinity on the z  axis. 

4.3 Interpretation 
We are there: 

1- The traces of the strange radiation of Leonid Urutskoev seem to be multi-soliton pseudo 
spheres 

2- Such pseudo-spheres generally (not always) have points at infinity which are due to the non-
immersibility of the Lobachevski plane into the 3-D Euclidean space 



If we take the former two assertions as true, then we face, on a physical point of view, a multi-soliton 
phenomenon which origin is not in the 3-D Euclidean space. At best, the origin of the phenomenon is 
in the “projective closure” of the 3-D space. 

From this we deduce several things: 

1- Traditional 3-D Euclidean space based on 3  is not suited to describe such phenomena 
2- If we deal with a projective space there are no more parallels which has great implications on 

our universe 
3- In some way there is a potential problem with distance since distance is not something 

compulsory in intrinsic projective geometry 
4- Since the traces are obtained in a finite amount of time and distance, this means that the “point 

at infinity” maybe is not so much at infinite distance 
5- There would be some “unknown physics” at infinity with unknown physical beings (matter?) 

which would have implications in “our perceptible 3-D space”. 
6- Where is infinity, if it can interact with us? 
7- And so on 

Such questions show potential contradictions. This therefore means that if we want to keep our former 
point of view, that is, the two first points in the beginning of this sub-paragraph, we need to change 
our point of view and escape projective geometry which, otherwise, could pose coherence problems. 

5 Escaping the problems 
Unlike in quantum physics, let us assume in this text, that there is “local realism”. What I mean, is that 
the traces we see originate from a very point (the starting point of the trace) at a very moment and 
happen thanks to an existing state of the matter at stake at that moment. 

Now, there is an origin of the phenomenon which we do not know and it seems to come from a point 
at infinity if we refer to the geometric view we proposed earlier, but within finite distance since we can 
look at it on a film. The question therefore is: can we deal with points at infinite with finite distances? 
The answer is yes and is the following. 

Hilbert has shown at the end of the 19th century, that what we call the Archimedes axiom is not 
compulsory in geometry. What does it say? 

Given two points A  and B  at finite distance from each other, take any third point C  and make paces 
from A  to B  of length AC . Then after a finite number of paces, you will have reached B . 

Now, the negation of the Archimedes axiom is that there can be a point C  so that B  cannot be 
reached into any finite number of paces of length AC . In some way, in a non-Archimedean space, 
there are infinitesimal lengths. 

So, let us assume that our 3-D space is non-Archimedean and that we have particles which are 
infinitesimally small. To some extent, any event coming from such a particle will seem to come from 
the infinite whereas we are at a finite distance from it! 

Now, a natural question may be raised. If something happens with an infinitely small particle, how 
could we see anything in our world? The answer is that if we consider an infinite number of 
infinitesimal particles, they can have an effect at our scale. 

So we made an additional pace: in what we see, we have an infinite number of particles at 
infinitesimal scale at stake. 

More generally, we shall assume that matter at our scale is made of such particles. 



6 Symmetries 
This subject being more complicated, I shall refer to results having been published elsewhereiv. 
Basically, Pierre Curie in 1894 noticed that for something to happen in a system, it must be 
dissymmetric. 

Now, Descartes and then Einsteinv did not believe in vacuum but in aether. The reasons why are very 
deep and unescapable. 

Since we suggested above that we have infinitesimal size particles, they could be good candidates for 
aether on the one hand and our current particles could well be an infinite agglomeration of 
infinitesimal size particles. 

In order they are stable, they must be symmetric according to Pierre Curie’s approach but on the other 
hand, because they create an effect (gravitation, charge, etc.), they must be dissymmetric. The question 
whether it is possible to have particles which are symmetric from the inside and dissymmetric from the 
outside has found a qualitative positive answer. 

For stepping up from the qualitative result to the quantitative one, there is a lot of difficult work to do 
and which is currently being done. However, the mathematical problems are numerous and we need to 
know, in a first step, how far away is non-Archimedean geometry from a one which is based on the 
surreal numbersvi. So we shall need some time to be able to conclude and determine the symmetries 
groups either with intrinsic non-Archimedean geometry or the ones of the surreal numbers according 
to which choice we made. 

7 Instability 
If we now look at the particles of “our world”, they basically are the ones of the structure of matter: 
the electron, the proton and the neutron. It is well known that the proton and the electron are very 

stable particles and have lives greater than 3010  years. On the contrary, the free neutron has a very 
short life time of some minutes. This means that, in our model, as a bunch of infinitesimal size 
particles, it is dissymmetric from the inside. 

It is rather strange that the neutron in the nucleus would be stable whereas it would no more be when 
outside of it. This brings us to consider matter in a different way it was up to now. Let us assume that 
the nucleus is made of protons and a glue of infinitesimal size particles which we thought up to now 
was equivalent to a finite integer number of neutrons. 

Now, when there is a nuclear reaction, let us explain why we get neutrons. The fact is that there is 
some natural “least action” principle which says that any system tends to a situation of equilibrium 
when it is perturbed. Such situation of equilibrium, in our view, is characterized by symmetry. We 
think here that the ejection of a free neutron corresponds to such a least action principle and that then, 
the free neutron, which is not symmetric but quasi-symmetric, needs further decomposition through 
the same least action principle in order to get stable symmetric particles. 

Moreover, it is mathematically possible that what we call neutrons are in fact different kinds of 
particles at the infinitesimal scale corresponding to different groups of symmetries but which we 
cannot discriminate because of the infinitesimal scale. 

In the end, as a conclusion of this paragraph and the preceding one, if there are LENR reactions, they 
must come from dissymmetry and must involve the “glue” of the nucleus and the neutrons. It cannot 
come from elsewhere a priori except if we considered other dissymmetrical particles. Moreover, as 
suggested by Descartes and Einstein, there is an aether which is made of infinitesimal size particles 
which can interact with the ones making our scale particles. The reader should not be afraid of the 
existence of such an aether who he could think has been shown not to exist during the 20th century. 



Indeed, because of its very nature, it does not contradict any known experiment of physics which was 
achieved up to today on the one hand and it has not been studied by physicists because the 
mathematics it needs are considered as “exotic” even by the mathematicians themselves. 

8 Coming back to Urutskoev experiments 
Let us make the assumption that the two-soliton solutions of Figure 6 (and possibly others) are 
produced by real physical solitons occurring at the infinitesimal scale. If sufficiently many sub-
particles (i.e. infinite number) are at stake, they can have, thanks to the non-Archimedean geometry, a 
visible effect at our scale, so that we can see such phenomena. So we propose that the strange radiation 
observed by Leonid Urutskoev is made of infinitesimal scale particles of aether and the phenomenon 
stops, at our scale, when the energy has been exhausted enough in the medium in which the reaction 
occurs. Please notice that the multi-soliton phenomenon is weakened in a finite distance at our scale, 
but that the soliton phenomenon can continue at the infinitesimal scale without being detected by us. 

9 The delay of the strange radiation 
The “printing” of the traces does not occur immediately after the experiment and this can seem to be 
strange. What we propose for an explanation and which orthodox physics cannot and will never be 
able to explain, is the following. 

During the great discharges which occur in the experimental set, some new kind of “bubbles” of the 
“glue” pasting the protons together is extracted with new dissymmetry properties leading to longer 
time than the free neutron to decompose. The reason why we would not see such particles in 
traditional experiments is that they would need more energy than the neutron to be created and the 
probability of their occurrence would tend to zero as the energy at stake also tends to zero. 

Then, as explained above, the decomposition would occur because of dissymmetry after a while and 
would create solitons of infinitesimal size particles. 

10 Creation of solitons 
It remains only one question for an almost complete interpretation of the phenomenon. Why would 
solitons be created? Here is our suggestion. 

Let us consider an extraction of a bubble of glue after the discharge. After some while, it is going to 
decompose in either symmetrical or dissymmetrical elements. The latter will, in their turn, have to 
decompose. When the decomposition of the bubble occurs, we can get very strange particles which we 
do not know and which can have “strange” effects. These effects, some of them probably unknown 
from orthodox physics, are of most interest to us, since this could be the source of an explanation of 
the LENR phenomena. 

However, the approach presented above has very small chance to be accepted by physicists because it 
is much too far from what they are used to. So we would need, with our theory, to find some bridge 
between orthodox physics on the one hand and ours. This is what we propose in the following. 

Many years ago now, Georges Lochakvii, revisiting Louis de Broglie’s theory of fusion, of which 
Werner Heisenberg said that it was more powerful than de Broglie’s wave, proved on theoretical 
grounds that a leptonic magnetic monopole must exist. The reader should be warned that this magnetic 
monopole is not the one of Dirac at all, even if it directly comes from a specific solution to the Dirac 
equation. 

However, orthodox physicists do not really believe in the existence of such particles (north and south 
monopoles), but it seems there is no ground for such an opinion. On the contrary, Anri Rurhadze from 



the academy of sciences of Russia thinks there existence is compulsory because any bounded volume 
cannot be Lorentz invariant without such monopoles. 

So, let us assume that at a certain point of our decomposition, we get a magnetic monopole. Now, such 
monopoles, which we do not currently see in standard experiments, would need to combine very 
quickly with environment to make dipoles again. Inferring that such a combination would create 
multi-solitons is an easy pace which we shall do there. 

Here we are at the boarder of orthodox quantum physics and our theory and this is because we are 
there that the theory presented above should have a chance to be examined very seriously. 

11 Conclusion 
We started from the experiment and interpreted the results through a new theory which we believe is 
much more adapted to describe physical phenomena than orthodox physics today. We believe that 
such an interpretation paves the way for explaining many of the phenomena observed by the LENR 
community over the world. Moreover, and this will be my very conclusion, if things happen at the 
infinitesimal scale as we suggested, this can explain why the LENR community has a lot of difficulty 
in reproducing its experiments reliably. It does not mean it is not possible, it only means that we need 
a breakthrough in the experimental approach. 
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