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Abstract. We examine a posdibway to avoidthe supeihigh temperatures that are generally
introduced innuclear fusionexperimentsn order to overcome the Coulontiarrier between electrically
charged patrticles of theme sign. We start from the observatibatalthoughtemperatureare very high
in the head of stars, they are lowéhan the temperaturesed interrestrialexperimentsn nuclear fusion.
We sugest the possibility of a catatythat could be present stars and absent from our experiments. It
will be shownthatneutrinos in the starscould play the role of this catalyst, sinttey are very abundant
and subject taved interactionsthat erables themto play this role. But they cannot do soterrestrial
experimentsfirstly because therare too fewof them, and secondly because since they havehame,
they are scattered in all directions. Neverthelesstgad ofneutrinos, we have aiur disposal leptonic
magnetic monopoles which were at first theoretically discovered and describéadandow for many
years beemxperimentally produceabserved and appd (see Part 11l and the referenceBhese leptonic
monaooles havahe same weak interactiopsoperties as neutrin@nd could accekrate such phenomena
as aprotonprotonfusion at temperatusdar lower tharthe emperatures used in other attemptewatiear
fusion. In additionthey caneasilybe focused ad acceleratethanks to their magnetic charge, rather than
being scattered ispace. Ths they arepotentiallyable to modify the problem of nuclear fusion.



[. Introduction.

One of the most difficult problesnn applied physicdodayis the industrial dvelopmentof nuclear
fusion energyAs is well known, attemptst presentaire based on @ce to giant temperatures glhsma
(sewral hundred of million degrees)n orderto increase th&elocity of nucleons w#h the same sign of
charge sufficiently tobring them neaenoughto each otheto ovacome the Gulombrepulsion But there
are two difficulties

Firstly, thereis no material enclosure that camrvive such temperates. The Tokamak of Tamm and
Sakharovseemed to provide an answer: ineliectically charged partickeare obliged to rotate around a
magnetic fieldo prevent them frompproacing the walls. Buthena secondlifficulty arises, namelyhat
at high temperaturethe Tokamak becomes unstable avatks only for brief intervals of tire; thus,the
problemis not solved

The reason for the present paper is thhaink that thehigh temperatures must be abandoned. But Aow
Let us starfrom afew remarks.

1) Astrophysicisthavediscoveedthatalthough temperatures inside stars amy \egh, they ardower
thanthose useth theterrestrialresearchnstallationsfor nuclear fusionSol think that it is natural to
ask whethethereis not some catalyst in the stars thostsfusion butwhich would beabsent from
terrestrial laboreries.

2) What could such a cataltbe? It is interestingto observe that weaiteractionsconstitute, insome
mannery an obstacle to th&trong interactions tharethe sources of the energy of stars. For instance,
they are in a position to slodownthe carbon and hydrogeycles.Thusone can ask jfconversely,
they could speed upe strong interactionandwhetherwe couldmake use othis property

3) Theweakinteractionghat occuiin theknown astronomicatyclesleads to the emission otutrinos.
Conversely, in the starthere aremany antineutrinos produced by the disintegration of free

neutrons
n! p+e +# 1)
Consequentlyheseantineutrinoxan beabsorbedn inverse! disintegraion:
p+l'" n+e' (2
In this last reaction, aartineutrino coming from outsidgives rise to thereaction(2): its absorption is
equivalert to the forcecemissionof aneutrina Such a ractioncanboost an ente cycle, the antineutrino
playingthe rde of aquastcatalyst(only CquasiEbecause it disappears in thacton).
4) Unfortunately even ifthis hypothesis is justified it cannot be applieth laboratoriesin which there are

not enoughneutrinos Furthermore,since neutrinosare neutral, they are diffused in adlirectionsand

cannot be focusedrhis isone of thereasos for which the famous experiment Bf Reines & C. Cowan
[20], which proved the existence of the neutrino, was very difficult.

5) Nevertheless, a selt due tolvoilov [21] lends support tdhis hypothesishe showed thatvhen
irradiatinga !/ radioactivesourcewith leptonic magngc monopolesthe life time of the source decreases

in other wordghe ! radioactivityis accelerated



Il. A possiblecatalyst for nuclear fusion.

Now, we $all show that a possible catatyfor nuclear fusion may be tHeptonic nuclear monopoles
that were theoretically predictednd then observed iour group [4, 7, 8, 10, 16, 17]This theoryis
sunmarizedin Partlll of this paperand develope®togethemwith descriptios of experiment®in many
otherpaperq10, 16, 21] For now letus say brieflythat these monopoles are very ligaten masass in
the presentheory), contrary to the monopoles describgdother authorswhich are supposeo bevery
heavy Furthermore, they have two main properties

a) They have anagneticcharge gequal to137/2times the kectroncharge(in same @ussian uits).
b) They are magnetically excited neutrinesbject tothe sameaveakinteractionsandare thusableto
influence the same nuclephenomenaThe most importanbbservationis that contrary toneutrinos

leptonic monopoles can béocused by electromagetic forcesand their energy can bacreased in
magnetic fields.

Therefore, we can substitutee following reactiorio the reaction (2):
p+m! n+¢e 3)

Here h is an anttmonopde with the sameweak interadions as the antineutrinoin the reaction(2).
Below wesuggest a test experiment in order to verify the rea¢8pn

Some remarks:

a) Concerning thereaction (3) It may be objectedhat energy is not conseed because a pton is
lighter than a neutm. But that was already the cdse the 8 inverseformula (2) such formulae

are only written in conformity with quantum rujeend the conservation of energyadmittedfor
other reasons. Our case is simfflecause the monojgomay be accelerated in a magnetic field.
b) Concerning tempature. The tempeature required must be enougb createa plasma,which is
much lower thanhe several hundretillion degreesieeded for other experimentsnaclearfusion.



lll. A testexperiment

Leptonic magnetic monofesgenerally appeanidisruptive electric phenomeimawater, such ak

1) Explosionin water ofa stepped up electraonducto (Urutskoiev, Moscowreprodued inNantes,
France.

2) Electric ardn water(lvoilov, Kazar).

3) Strong electrisparkin water(Bergher, Fondation Louis de Broglie, Paris)

The monopoles are recad in different manners, but most often photographic filmsHere arehree
characteristic tracks1) The firstis greaty enlarged(characteristiccaterpillarform). 2) The scondis a
track with its image in germaniummirror; thisimage isidentical to the originalrotated by an angleof
!, in accordancavith the theoretical predictions3) The thirdtrack wasobserved o the magnetic north
pole a solar monopole created by/adecay in a strong solar magnetic fieM/e have hundreds ather

differentexamplesf tracks
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By definition, the recorded monopdes were originally presert in the source Thus these same
monopoleswere able to accelate thecreationof deuterons, which is thirst and principal stagef the
hydrogen cycle

p+p| 2D+e++" (4)

But at this point there occurs@forcedE reactiondue b an antimonopole coming from outsiaehich
thendisappears the reactionaccording taa formula of the following type

p+p+m! *D+e (5)

A possible experimentcould be to create in a container of water, the explosion of an electric
conductor (as in UrutskoievO®xperiments), oran electric arc(asin IvoilovOsxperiments).Then, the
proportion of heavy water must increase as the water cools in the container.

| amaware that | am making several hypotheses herethere is n@sciencewithout hypothses and |
accept responsibilityNeverthelessapart fromother possible objectionsone importantjuesion concerns
the numbepof producednonopades and thughe probability of the purpaetl nucleaphenomena.

Despite that, at a first ghce the reaction (5) seents beeasy to realizethere is a difficulty : the
number of monopolesand consequently the probability of the reactibnthe numberof monopoles
producedby a sourcevould correspondo the numberof trajectories observed itne figures abovethis
numberwould bevery smalland theprobaility would be ngligible.

! There are other situations, such as ! radioacivity in a magnetic field.



But animportantobservaton by Ivoilov, perhag confirmed more recently by Daniel and Sonia Fargue,
shows that apart fronthe rarelarge trackgenerally obsemd there are many other trackshich, contrary
to theprecedingcomedirectly from the direction of the sourc&hese trackare very thin andre easy to
miss Neverthelessthey have the @nge of a monopoland theyprobablyconstitutethe hiddenbut most
significantemissionof monopoles

It seems that the firstho observe(indirectly) these thin trackwas Urutskoiey10]. When he obtained
the first photographs of large monopole trackgpbatographidilm (curiously in a plaa perpendicular to
the direction of themonopolesourcg, he tried to find 3D tracks in a bubbtdhamber But he was
disappointed because instead of 3D tracks he obtaidadgyawhite cloud.l now beliewe that this cloud
consisted of theextremely numerousthin tracks later idntified by Ivoilov. Actually, the large tracks
corespond to deviated monopoles that strike limit between the plastic film support and the
photosensitiveoaing, and are strongly deviated from their initial trajectdrige large tracks are thdue
to akind of rareCaccidens E, which explainsvhy they are so rareOn the contrary the OtrueO tracks
(OtrueO because they are free) seem to be the numerous thin tracks.

Therefore, it seems that we can assert that the emitted monopslestaally notfew but instead
extremely numerous. Thusis possible that mytestexperiment might be not sodifficult to perform.

Some ther argumentéend supporthis idea among whichthe macroscopic phenomena observed by
Urutskoie\Os group aftéine Tchernobytatastrophte for examplethe following:

a) In the same halthereweretwo paralel conductors separated Bpmemeters: one was avater pipe
coming from the nuclear reacfoand the otheran electric cal@ in a concreteboxing. During the
catastrophethis concreteprotectionwasbroken bythe strength ofthe electric cablestrongly attracted by
the water pipePuzzledby this phenomenon a young physioshitted, just as a jokdhe audacious
hypothesighat thee could bemagneticmonopolesn the wader caning from he reactor Actually, it was
laterconfirmed butthis implies an enormous quantity of monopoles

b) The reactor had a norete cover weighing about 3000 tonsiring the catastrophé,waspushedaside
andfell vertically againsthe wal of the reactor. If thisvas due @ gas pressure inside the reactben a
calculation proves that the walls would haasplodal, whereas in fact the walls of the reactor were in
perfect conditionThe painton the inside of these walls was not eymnned, andt would haveburned ag
temperature ojust 300;C. Two conclusionemerged from these observations

c) Therewas no fire in the reactaxcept in a very limited voluméhis was, of course, lateferified
directly) and thus no strong prase.

d) If the cover was lifted, thimeans that its weight was far leban 3000 tons during the catastragplit
was assured thatmonopoleshave modifiedgravitation This wasconfirmedexperimentallyby Urutskoiev
and theoretically by myselbn the basis fomy theory of monopoles arof de Brogli@sheory of light
which gives a quantum theory of gravitatishe Broglie proved the influence of electromagnetism on
gravitation, i.e. the EinsteinsO unitary theory, in 1942 irGhiseral Theory of Spindrticles. All this
would beimpossible unlessan enormous quantity of monopolesvasproduced.

Two last remarks.

? It must be emphasized that we absolutely disagree with the official Soviet interpretation of the catastrophe as the result of

« errors » of engineers. We have strong arguments in favor of the hypothesis of an explosion of an electrical machine (probably
a transformer) which produced a stream of monopoles that then activated a chain of disintegrations never seen before. An
important point is that this hypothesis was emitted independently from myself : we met only several years later. It must
be added that two completely independent groups were sent to Tchernobyl in order to explain the catastrophe: one by a scientific
center, the Kurtchatov Institute, under the direction of Urutskoiev, and the other, the official one, in order to find a guilty party.
And this is the origin of the official « explanation ».



1) Urutskoiev is skeptic concerning the tokamak because it is unstable. Concerning the known tokat
he is right, he was even amotigpse who proved it. But | speak of a tokanweity in the sense of the
russian acronym Gtokamak E means @oroidal magnetic roomE. It is really unstable with electric
particles like protons which rotate around the magnetic field, but | speak ofranglse a tokamak in
which are introduceahot electric particles but magnetic monopoldsch rotatenot around but along the
magnetic field It is another devicea monopole accelerator for which | have a patent with my colleagu
Maurice Bergher (depds Paris 237-2008, Nj0855034).But, degite that Iworked during a long time
on accelerators, | must confess that | have not examined the stability in this case. It remains to be done

2) | disagree with my friend Urutskoiev when he asserts thatilv&rsow very few about monopoles. |
beg his pardon but | see in this assertion a small mania of an experimentor who does not believel in the
Let me recall that | have predicted the existence and main properties of the lepboipole, on the
theoregical basis of DiracOs equation of the electron (and nat aisacalculations including monopole)
| have foundWave equationsmass nullity(contrary to the heavy monopoles often predicted but neve
observed)symméiy laws (in accordance with th@ierre Curie)magneticcharge (that | deduced from
physicalsymmé&iy lawsand not by an algebraic artificayeak(and not stronginteractionsof theleptonic
monopolesvhich | defined as magnetically excitedheutrinos but theirweak interactions arocusable
owing to their magnetic charge. Most of my theoretical predictiegre experimentally verified. If some
are not, the responsability is the one of experimemntetanine. Anyway, | think that one cannot assert that
we know nothing or even féw E on monopolesThree hundred years after Newton, everybody believes
in the primacy of experiment but it is a fact that theory can precededthere, we are in such a case.



IVV. Magnetic leptonic monopolesa brief summary (seeLiterature).

Corsider theDirac matriced p (u=1...4 and theClifford matrices built orthem

{l ’”u " ”u”#’i "uns ’ "5 = "1”2”3"4} (N=1,...16) (1)
The following relations hold between the (in which thesign + depends onu and N :
Yu Iy Yu= 1Ty (2)

It is easy to show that only twb, matrices commutén the samenanner with the foumatrices! ,
namelyl’, = I (with a+sign) and!, =", (with absign: they anticommufe

a) The first matrixI', = | defines ghase (or gauge) invariance
v —e’y 3)
This invariancdeads to theinvarianceof the free Dirac guation with a mass term but withoeiternal
field:
c
7,00+ =0 (4)

Owing to the preading gauge invariance (3), a covariant derivation and a local gauge invariance may
deducedwith Lorentzpotenials (theirpolar character is a consequence of the gauge) :

= BIA# S Y AS A+ (5)
from whichthe Dirac equation of the electrémilows:

L A & o =0 (6)
b) The secondnatrix I, =y, definesa new gaugevariance
N ™

Like the first one,tileadsto the invaiance of theéree Dirac equation, bwvithout mass termbecause
of the minussign in (2)

A =0 (5)

From the second gauge invariar{ce(seethe referenceswe obtaina secondocal invariancewhichno
longer includegheLorentz potentialsA, butinsteadpseudepotentids B,

o= -li#B $% %S B,% B,+" & (8)

u s Dy

From this,| have deducethe equatia of the leptonianagnetic monopol§7, 8, 17]which is massless
because of thminussignin (2):

I“@;pi!g.s B, =0 ©)

This equation is generallysed to describe the leptonic monopaled its predictionare experimentally
verified. It autanatically includesthe symmetry laws dieveredby Maxwell and Pierre Curie.l have



found two other more complicated equations which obey the same symmgy laws but with a non
linear massterm,

The variance of th@seudequadrtpotentids B, andg in (8) is a consequence of the psetstalar
matrix / ;. For the same reasotine magnetic chargg becomes a true scaldike all physicalconstants,

and not a pseudscalaras inall the other monopole theoriesin the present theorythe chirality of
magnetismis no longerexpressedhroughthe physicalconstanty (which is scalar)but through aharge
operator G =g/ ., in the spirit ofall quantum theries.

We know that5) leads to the conservation electricity by the Dirac guation (§ :
1,3,=0 (3,=i"#") (10
All the same, theaquation (9)implies, in virtueof (8), the conservatiorof the magneticurrent:
17,20 (7, =i73,8%) (12)
ThecurrentsJ, and ! | arerelatedoby thealgebraicformulae

T, =00 g0, =0 ) = H

12
(#,=8%;#,="iF %)

I, and! , are the Diac invariantand pseudanvariant respectively It follows from (12) that the
electric currentJ,, is timelike, asmight be expected. On the contrary, the magnetic cufrgnis space

like, which is surpising. But all is cleared up in ti&eyl representation

| =L("4+~5)?/°#£ (13
V2 &%)

This equation(13), definingthe two-componentspinors ! and n, enables us to break (9) into two
independat left and right equations whigenealizethe Weyl form of theneutrinoequationg8, 17]:

$1 I n [ LI g I * —

%W S# |E(W+SB)2 =0 (14)
$1! . '

gt +|%(W" s.B)z +=0

The kinetic partof these equatns are the twaomponent monope and antmonopole, while the
potential part representhe electromagnetic interaction of a left aamdght magnetic chargeespectively
But it must be emphasd that the kinetic parts of (14) are nothing but thedarmponent of the left and
right equations of a massless neutiihere applied to spinors)

The difference between a ngoo and a leptonic monopols not between the free partis|ebut only
between their interactienwith an electromagnetic fielthis interaction does not exigtr thenneutring but
for the leptonic monopole dorresponds$o aplusor minusmagnetic chargaccording to the left and right
symmetry.

This is why it is precisely the Weyl representation (14) of the leptonic monopotkat allows us to
assertthat the particles that we callmonopolesare, in fact, magnetically exdted forms of a neutrino
and an antineutrino, subject like them to weak interactionsand opposite magnetic charges [8, 9, 17,
21].



Herg the s are the Paulmatricesand we haveB, ={B,iW}, whereB andW are a pseudwecta and
a pseudescalarin R’; B, =W is real becauseB, is axial One can showhat there aréwo isotropic
conservative leftrad right currentselatedto eledricity and magnetism
X, ={&¢.-&sgh Y={nmnsnh =X 40 1, =X Y, X, =00, =0 (19)
HereJ ,is the sum of isotropicurrents and it is timkke, while an the contrary!  is the difference of the
2
#0.

+n

same cuents and is spadike since XY, = 41’
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