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Mechanism of CF I: Fusion induced by dislocation annihilation

S. Fukuta
email: luckfield290@gmail.com

Since the historic announcement of cold fusion by Fleischmann and Pons in 1989, numerous experimental
results have confirmed nuclear reactions in metals. However, the theoretical framework remains insufficient.

To explain cold fusion in the palladium—deuterium system, known as the Fleischmann—Pons effect, I pro-
posed a fusion model induced by dislocation annihilation (Fig. 1). Huizenga’s three miracles are resolved as
follows: The macroscopic force accompanying dislocation annihilation confines multiple deuterium nuclei at an
octahedral site, enabling quasi-static fusion by atomic-scale confinement. As a result, the reaction produces the
thermally most stable nucleus, *He, without generating tritium or He. Consequently, no neutron is emitted.
Because “He is a doubly magic nucleus, the suppression of photon emission promotes conversion of the released
energy into heat via internal electron conversions or phonon interactions.

Furthermore, the reaction probability and excess heat generation are derived to be proportional to (D/Pd)**,
as shown in Fig. 2. The threshold deuterium loading ratio required for excess heat generation is calculated as
0.1/1) ~ (.85, consistent with McKubre’s law. The model also explains the dependence of excess heat
generation on material properties across different manufacturers and predicts a maximum heat generation
density close to values estimated from dislocation density. Thus, this framework provides not only qualitative
insight into observed behaviors but also quantitative estimations of cold fusion phenomena.

Finally, Paneth’s experimental results from the 1920s were reevaluated. When the amount of helium pre-
dicted by my model was estimated, it showed remarkable agreement with their reported values, strongly sug-
gesting that Paneth’s experimental observations were indeed correct as the earliest excellent proof for cold
fusion.

References

e S. Fukuta, ”Mechanism of cold fusion I: Fusion induced by dislocation annihilation”, Zenodo, 2026.
Available at: https://zenodo.org/records/18266917
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Figure 1: Concept images of fusion

by annihilation of dislocation. Figure 2: Fusion Probability.
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The Cold Fusion Phenomenon in PdHx and Detection of Tritium — A Historical Review

of the Cold fusion Phenomenon (1) —

H. Kozima

Cold Fusion Research Laboratory
597-16, Yatsu, Aoi, Shizuoka, 421-1202 Japan

Abstract

The cold fusion phenomenon (CFP) was declared its existence in 1989 as caused by
the presupposed d — d fusion reactions in the PdDx sample (x < 1). As an inevitable result
of its premises, the PdHx system was taken up as a natural system for the control
experiment to the PdDy experiment. In the several inappropriate premises assumed due to
the presupposed d — d fusion reactions, one of the most harmful assumptions was the
PdHy system as the control experiment. Due to the observed excess energy in the PdHy
system, the experiments performed by a pioneering group lost credibility and devalued.
Unfortunately, enough, the premises of the d — d fusion reactions as the cause of CFP was
incorrect and therefore the results it implied were impossible to occur. In succeeding
several years, there appeared several experiments showing CFP in PdHyx systems and
theoretical verification of the results was given using knowledge of quantum mechanics
and complexity in the transition metal hydrides. First, we survey the research history of
the PdHx system in these more than 35 years giving a correct interpretation for the
important episode in the whole program of the science of CFP now its full picture is
beginning to be revealed.

Despite the results of the initial hypothesis, tritium has attracted attention because it is
ubiquitous and can be easily tested for its presence. We noticed several problems raised
by the presupposed inappropriate assumptions which hindered the progress of scientific
research of CFP very much. Secondly, we have scrutinized various issues related to the
problem on the tritium in CFP based on the current knowledge and considered the
direction of the research in CFP through the investigation in relation to the essence of
science. This must also be remembered as an incident in the history of science that clearly
shows that unscientific judgments based on simple anecdotes do not lead to the correct

direction of research.



The Neutron, a Versatile, Talented and Wonderful Actor — A Historical

Review of the Cold fusion Phenomenon (2) —

H. Kozima, M. Ohta and K. Kaki"
Cold Fusion Research Laboratory

*Faculty of Science, Shizuoka University

Abstract

Since the discovery of nuclear reactions in solids at near room temperature,
researchers in the field of cold fusion phenomenon (CFP) have paid close attention to
neutrons, which are thought to be closely related to nuclear reactions that occur in solids
for which no acceleration mechanism can be considered. The neutron has been an
important particle in nuclear physics since their discovery in 1932. The history of
nuclear physics related to the behavior of neutrons shows that, needless to say, the
fundamental principle to be upheld in our research at CFP is scientific inquiry based on
experimental facts. Focusing on this point, we provide an overview of the history of
CFP. An explanation of CFP from a unified perspective has been given by an approach
using a phenomenological model named as the trapped neutron catalyzed fusion model
(the TNCF model). We give brief explanation of the characteristics of the model and
then describe key success stories of CFP. The fundamentals of the TNCF model in

relation to the quantum mechanics and the complexity will be discussed in the following
paper.



Discovery of the Solid State-Nuclear Physics — A Historical Review of the
Cold Fusion Phenomenon (3) —

Abstract

Since the announcement of the existence of nuclear reactions in palladium deuterides,
evidences of the cold fusion phenomenon (CFP), in 1989, there have been sincere efforts
to understand the mechanism to induce the nuclear reactions in solids (CF materials)
without any acceleration mechanism at around the room temperature up to several
thousand degrees centigrade. In relation to the situation we met in CFP, we noticed other
peculiarities observed in specific materials (SP materials) including the transition metal
hydrides/deuterides and biological organs for more than a hundred years. As we have
proposed a possible common cause of the nuclear reactions in CFP and those peculiarities
in these SP materials due to the interaction by the nuclear forces between nucleons
recognized in the nuclear physics. In this paper, we review the possible interaction
through the nuclear forces between protons/deuterons and lattice nuclei in CF and SP
materials, both of which are composed of the superlattice of protons/deuterons and lattice
nuclei. We extend our investigation to the case where the exotic nuclei exist in the lattice
nuclei expanding our research field largely to unknown realm of many nuclei system, an
area that is rarely addressed in the nuclear physics.

The interaction between nucleons in CF materials by the nuclear forces gives to an
end a new outlook to the super-nuclear interaction between lattice nuclei, a new
perspective we had given by 2013. It ultimately gives a new perspective to the interaction
between protons/deuterons in the interstitial sites mediated by neutrons in lattice nuclei
(the super-nuclear interaction between interstitial protons/deuterons). These super-
nuclear interactions have opened the new world of the solid state-nuclear physics by the
formation of neutron energy bands in the CF materials and the proton/deuteron energy
bands in the SP materials, resulting in the cold fusion phenomenon in the former and the

peculiarities of physical properties in the latter.



Nuclear Physics of Metal Lattice Fusion Reactors
Kazuo Ooyama
Ooyama Power Inc.
3-14-33 Shimoochai, Shinjuku-ku, Tokyo-to 161-0033, Japan
e-mail; k1(@ooyama-power.com

This study elucidates the nuclear physics mechanism underlying the "Heat after
Death" phenomenon reported by Fleischmann and Pons [1], and demonstrates the
feasibility of metal lattice fusion reactors. Nuclear fusion chain reactions are sustained
near room temperature through the channeling effect in palladium metal lattices. The
initiating reaction involves thermal neutrons and °Li, which has a reaction cross-section
of 940 barns for 0.025 ¢V thermal neutrons [2]—14 times that of 2*°U.

Experiments were conducted using 99.95% pure Pd samples doped with 180 keV °Li
ions at 5.1x10'/cm?, initiated by an a-ray source. In the protium system, continuous y-
ray emission (>0.100 pSv/h) was confirmed for 1.5 hours during baking at 75°C. In the
deuterium system, multiple neutron bursts (5-minute average maximum of 52.4uSv/h)
were observed at an extremely low deuterium concentration of D/Pd atomic ratio of
0.00446 mol%.

Theoretical considerations propose that within metal lattices, binary nuclei that do not
exist in conventional vacuum are formed by transferring energy and momentum to the
metal lattice through phonon emission, and furthermore, DDD trimers can be formed
due to the bosonic nature of D nuclei. Nuclear reactions of DDD trimers regenerate °Li
and produce numerous high-energy ions, leading to explosive activation of fusion chain
reactions and neutron bursts. The existence of long-range nuclear forces provides
positions that satisfy the quantization conditions for DD binary nuclei, forming broad
and low Coulomb barriers. These results demonstrate the feasibility of a novel fusion

reactor that produces no radioactive waste and enables easy miniaturization.
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[1] S. Pons and M. Fleischmann “HEAT AFTER DEATH”, Proceedings ICCF4, 8-1 (1994)
[2] Shibata, K. et al. Japanese Evaluated Nuclear Data Library Version3 Revision-3:
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The Existence of Long-Range Nuclear Forces
Kazuo Ooyama
Ooyama Power Inc.
3-14-33 Shimoochai, Shinjuku-ku, Tokyo-to 161-0033, Japan
e-mail; k1(@ooyama-power.com

This study demonstrates the existence of long-range nuclear forces distinct from
conventional short-range nuclear forces (effective range ~2.5 fm), based on detailed
neutron reaction cross-section data [1] published by the Japan Atomic Energy Agency
(JAEA). Thermal neutron reaction cross-sections for nuclides such as *He, °Li, "Be, and
9B exhibit effective radii extending from hundreds to over a thousand femtometers.
This corresponds to more than 100 times the range of short-range nuclear forces,
suggesting the existence of long-range nuclear forces. Additionally, the elastic scattering
cross-section of 'H, which shows 20.4 barns—more than 100 times the geometrical
cross-section—also suggests the existence of long-range nuclear forces.

Traditional nuclear physics textbooks have explained the 1/v law merely through the
conceptual statement that "slow neutrons spend more time near the target nucleus and
are therefore more likely to undergo nuclear reactions." However, this is not knowledge
based on peer-reviewed publications but merely a common belief. The same applies to
the explanation of energy-independent behavior in scattering cross-sections.

In this study, we derived a long-range potential of the form -NA/r* through classical
mechanics from the experimental fact that nuclear reaction cross-sections follow the 1/v
law, and calculated the nuclear force potential coefficient NA for *He, °Li, "Be, and '°B.
Furthermore, we performed quantum mechanical finite element calculations using the
two-dimensional Schrodinger equation for neutron waves at energies of 250 eV, 1 keV,
and 4 keV for *He, successfully reproducing both the 1/v law for absorption cross-
sections and energy-independent behavior of scattering cross-sections.

These results provide a crucial theoretical foundation for understanding novel nuclear

phenomena, including metal lattice nuclear fusion.
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