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Abstract

Reproducibility has long been the main barrier to broad scientific acceptance of
low-energy nuclear reactions (LENR). A simple, repeatable experiment that pro-
duces nuclides not present in nature, such as tritium, would constitute definitive
evidence of low-energy nuclear transmutation. Although tritium has been reported
in earlier studies, limited reproducibility and other issues have tempered the im-
pact of those claims. As Storms observed, tritium is the least ambiguous and most
readily measured product of the cold-fusion effect[20]. Here we present a simple,
low-cost experiment that reproducibly generates a mildly radioactive gas, whose
tritium content has been confirmed by independent laboratories.

Keywords: Low Energy Nuclear Reactions (LENR); nickel light water electrolysis;
tritium; Nuclear Active Environments (NAE); charge clusters

1 Introduction

The production of small amounts of tritium in both electrolytic cells and in gas reactors
has been reported since 1989. The generation of even very small amount of tritium,
at low temperature, in environments that contain only non radioactive elements, im-
plies the presence of a new kind of nuclear reactions and consequently the necessity of a
deep revision of some widely accepted conceptual foundations in physics. Reports of tri-
tium in LENR experiments began shortly after the 1989 announcement by Fleischmann
and Pons. Unlike calorimetric heat measurements, tritium detection offers a nuclear
signature that cannot be easily explained by chemical processes. However, issues of
contamination, reproducibility, isotopic enrichment, and closed system validation have
made interpretation challenging.
Early claims likely received insufficient attention for two main reasons: the lack of full re-
producibility in many experiments and the absence of explanations within the framework
of established science. The reproducibility of the experiment presented in this work was
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achieved after few year of trials which finally lead to understanding the combined effects
of the several variables that allow to start and to keep the reactions alive. The operation
of this innovative electrolytic cell is based on discoveries about the effects of specific
electromagnetic stimuli on matter in both liquid and solid states. This experimental
result will be presented along with a preliminary hypothesis, based on the formation of
a localized coherent states of electrons in Nuclear Active Environments (NAE) that may
explain such surprising behavior [21, 22].

1.1 Previous works

Evidence for tritium has been reported across several LENR modalities, including Pd/D
electrolysis, gas loading, co-deposition, and low-voltage discharges. In 1989 Packham
and colleagues reported excess tritium in multiple Pd/D2O electrolytic cells beyond
natural background levels. Their work carefully addressed the effects of chemilumines-
cence and implemented appropriate controls. The early timing of this study made it
highly influential, although subsequent replications showed mixed success.[16]
At Los Alamos, Storms and Talcott analyzed over 150 Pd/D2O electrolytic cells. About
10% of the cells exhibited time dependent tritium growth, with clear contrasts to inactive
controls. Their dataset remains one of the most statistically robust in the field, though
questions persisted about potential isotope separation effects.[20]
Cedzynska and Will introduced a closed system analytical approach combining distil-
lation, tritium oxidation, and liquid scintillation counting (LSC) to quantify tritium in
palladium cathodes. This methodology mitigated losses and false positives, setting a
methodological standard for subsequent research. [2]. Building on the earlier methods,
Will and collaborators reported also reproducible tritium generation in tightly closed
Pd/D2SO4 cells, while matched control cells produced no activity. Their work em-
phasized complete phase mass balance, making it one of the clearest demonstrations of
LENR-associated tritium.[23].
The Indian BARC program, led by Iyengar and Srinivasan, produced an extensive early
body of LENR research, emphasizing tritium as a major product in Pd and Ti systems.
Their national laboratory scale resources allowed systematic testing, though interna-
tional verification was limited at the time.[10]
In a complementary effort, Krishnan et al. investigated gas loaded Pd and PdAg targets,
reporting elevated tritium-to-deuterium ratios in the gas phase . Their results suggested
that tritium could be produced outside liquid electrolysis, broadening the experimental
landscape.[13]
Adzic and co-workers combined tritium measurements with detailed studies of deuterium
loading in Pd cathodes. They argued that simple enrichment or contamination could
not explain all of their observations, adding weight to the nuclear hypothesis.[1]
Claytor and colleagues reported tritium production in low-voltage deuterium discharges
on Pd and Pd-alloys . Results were batch- and material-dependent, reinforcing the
notion that local material conditions play a critical role in LENR activity.[4]
Mosier-Boss and collaborators at SPAWAR reviewed two decades of Pd/D co-deposition
studies, highlighting improved reproducibility and multiple nuclear signatures, including
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tritium, heat, and energetic particles. Their co-deposition protocol remains a widely
adopted approach in the LENR community[15].
Finally, some authors cautioned that isotopic enrichment and separation can bias ap-
parent tritium signals in D2O systems, concerns that are mitigated in pure light-water
operation [5].

2 Experimental setup

The cell consists in a plastic cubic that contains the control electronics and a pyrex
glass container filled with 750 cm3 of ultra pure water (Farmalabor) with a submerged
pure (99.99% Sigma-Aldrich) Nickel wire, 1.3 meter long, with a diameter of 300µ coiled
around a plastic support. The wire is surface treated with an abrasive containing nanodi-
amonds. The wire is crossed by a continuous current of about 1.2 A superimposed on nar-
row current pulses with high dI/dt that have low averaged power (around 100mW). The
wire is irradiated by radio frequency generator (Agilent E4421B or UnaOhm GS123A)
adjusted in the range 10-100MHz/0.2-1mW. The cell is in a region with a quite uniform
magnetic field tuned by two large Helmholtz coils.
A 660 nm, 2mW laser illuminates an experimentally found active region of the wire.
Photons in the keV region are monitored by a First Sensor X100-7 THD detector coupled
with a very low noise amplifier followed by an event counter. The average laboratory
background registered by the detector is less than one count per second (CPS) while the
water temperature at startup, measured by a PT100 sensor and an alcohol thermometer,
is equal to the ambient temperature (approximately 22°C).

3 Experimental results

In a typical experiment, the number of detected events gradually rises to about 10 counts
per second (CPS) within fifteen to twenty minutes after startup. In this period a fine
manual tuning of some parameters as RF frequency is required. In the next fifteen
minutes without any further adjustment the number of count per seconds reaches the
value of about 20 CPS, while the temperature of the water reaches the value of about
40 °C and the external glass container the value of 36 °C.
Surprisingly, reducing the current to about half its initial value causes only a brief
decrease of one CPS, followed by a spontaneous increase to around 23 CPS, accompanied
by a water temperature rise to 43°C.
After ten minutes a further current reduction to about 370 mA is followed by an increase
of the counts that reaches the value of 25 CPS. After a complete current switch off the
number of events per second remained steady around the value of 20-24 CPS for about 30
minutes. No neutrons or high energy gamma have been revealed using an He3 detector
and a Ludlum PC-based gamma spectrometer. This keV range radiation is probably
due to the formation of tritium, considering that its presence, in this kind of reactors
build by the author, has been confirmed by two independent laboratories. The unused
ultrapure water does not contain any measurable quantity of tritium. It’s interesting to
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note that the enriching of the ultrapure water withD2O does not enhance the production
of tritium and that this generation vanishes in pure heavy water.
Technicians from the ENEA (Ente Nazionale Energie Alternative) Department of Fu-
sion and Nuclear Safety Technologies, invited by Prometeon SRL (Bologna), visited the
Belluno site of Solitonix SRL on June 16, 2022. The objective was to verify the presence
of tritium and radioactive emission generated by a previous version of the cell and by
the water used in the research project. The researchers collected two liquid samples, one
from the reactor and the other from the ultra pure water tank used for the experiment.
The test, performed some days after the inspection, revealed the presence of tritium in
the sample taken from the reactor, and none in the blank water from the supplier tank.
The reactor was also tested by Tekkna SRL (Potenza) in December 2022: two physicists,
one of whom was a nuclear physicist signed a third-party report certifying the presence
of tritium generated by a nuclear reaction.
The reproducibility of the tritium signal in independent analyses, the consistency of the
data from the various Geiger counters used, and the replication by third-party laborato-
ries reinforce and make it difficult to dispute the authentic nuclear origin of the effects
detected.
Finally, a perfect temporal correlation of the data from the laboratory dosimeter (Ra-
diaCode RC 102, a tallium doped cesium hydride detector), with the days the reactor
was powered, further confirms the nuclear nature of the observed radiation

4 Discussion

The results presented here provide evidence that tritium can be generated in a pulsed
electrolytic system. The observed increase in tritium concentration cannot be accounted
for by contamination or by conventional nuclear processes, which predict vanishingly
small reaction probabilities under the present experimental conditions. Instead, the find-
ings suggest that non-conventional nuclear reactions may have been established within
peculiar metal environments, considering that the tritium emission from the nickel wire
was not uniform but localized in small confined active region. One possible framework
for interpreting these results is the concept of Nuclear Active Environments (NAE), as
discussed by Storms, in which nanometric gaps or defects accumulate anomalous high
densities of electrons [21].
Within such sites, the Coulomb barrier between deuterons may be effectively screened,
allowing interactions at distances of a few picometers. In this context, coherence is
probably the central concept: electrons, when organized into collective assemblies, can
stabilize charge clusters through the balance of Coulomb and Lorentz forces, producing
quasi-bosonic behavior and creating conditions favorable for nuclear interaction [22, 11,
12]. In these models, coherent charge assemblies, also referred to as Exotic Vacuum
Objects (EVOs) [19, 3, 17], emerge from the synchronized zitterbewegung motion of
electron charges. Such coherence is probably the key to understanding how nuclear
interactions may proceed under conditions that would normally be non-reactive. When
protons are embedded in such clusters, they may enter Ultra Dense Hydrogen states [8,
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7]where internuclear separations shrink to picometers.
The pulsed operation of the cell appears to play a decisive role in promoting the forma-
tion of these coherent states. Rapid variations in current and voltage generate abrupt
changes in local electromagnetic potentials. By the Aharonov–Bohm effect, such vari-
ations can impose a synchronized phase shift on the zitterbewegung of many electrons
simultaneously, favoring the emergence of coherent aggregates [18, 6].
The laser, the magnetic field, and the RF source may contribute to reducing the entropy
of electron states, thereby facilitating the formation of coherent clusters, Ultra-Dense
Hydrogen (UDH), or other picometer-scale aggregates [14].
One such pathway may involve the collapse of a chain of three UDH units H(0) into a
tritium nucleus:

3H(0) → T + e

according to this hypothesis, a chain of three ultra-dense hydrogen units reorganizes
into a triton and an electron, releasing energy without emitting neutrons or high energy
gamma rays, as momentum conservation results in the electron carrying away most of
the energy
This feature of the present findings, the absence of significant neutron or high-energy
gamma radiation, is a characteristic of LENR reactions. In such systems, most of the
released energy is absorbed primarily by electrons rather than being carried away as
hard radiation.
The reproducibility of the tritium signal in independent runs strengthens the case for
a genuine nuclear origin rather than chemical or environmental artifacts. It will also
be important to examine whether tritium formation is accompanied by other coherent
transmutation products, as happens in other many-body LENR experiments [9].
Taken together, these observations indicate that the pulsed electrolytic cell provides a
unique environment where coherence creates pathways for nuclear processes otherwise
inaccessible at ambient conditions. While the detailed microscopic mechanism remains
to be clarified, the evidence supports the conclusion that tritium generation in this
system is a real and reproducible manifestation of low-energy nuclear reactions driven
by collective coherence.

5 Possible future improvements

While the present work demonstrates reproducible evidence for tritium generation, sev-
eral refinements can further strengthen the observed effect and its interpretation.
A first priority is a rigorous quantification of tritium using a closed-system approach
with liquid scintillation counting, a recombination catalyst and also the isotopic analysis
of the nickel wire. It is also important to consider the study of various methods to
enhance the nanogap density within the wire.
The X100-7 THD sensor should be verified against a traceable tritium β source to es-
tablish absolute sensitivity.
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A more extensive metering of DC current, RF excitation, and laser power, synchronized
with the radiation count series, would better clarify whether coherent nuclear-active
states appear only under specific electromagnetic driving conditions.
Further, complementary radiation diagnostics should be integrated with the use of an
High Purity Germanium (HPGe) spectrometer, setting more stringent bounds on branch-
ing channels. Together, these improvements could also help validate the possible link
between observed tritium production and emerging theoretical models of coherent charge
clusters, ultra-dense hydrogen, and nuclear active environments.

6 Conclusions

The experiments described here demonstrate reproducible tritium generation in a pulsed
nickel-light-water electrolytic cell. Independent laboratory tests confirmed its presence
in active runs but not in controls, ruling out contamination. No high-energy neutrons
or hard gamma radiation were observed, supporting an aneutronic reaction pathway.
These findings suggest that coherent electronic structures or ultra-dense hydrogen states
may provide conditions for nuclear processes at ambient energy. Although the precise
mechanism remains unclear, the reproducibility of the results supports the authenticity
of the effect.
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tritium analysis of the ultrapure water
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tritium analysis of the water used in the reactor
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ENEA tritium analysis: “Campione 2” is the unused water sample, “Campione 1“ the
used one
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Tekkna report
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8 Appendix B

The reactor is in the blue container

9 Appendix C

The counter soon after the startup
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The counter one hour after the startup

The counter two hours after turn-off
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