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Fleischmann and Pons [1989, 1990] reported electrochemically induced excess heat in 
palladium–deuterium system. No new chemical product has been detected in the experiments. The 
observed quantity of heat could not have been produced by any known chemical reaction. It was 
speculated that the reaction must be nuclear. In the past three decades many hundreds of successful 
experiments, producing electrochemically induced excess heat in the palladium–deuterium system, 
have been reported [Storms, 2007; Storms & Grimshaw, 2010]. Experiments along with the excess 
heat, also detected 4He with qualitative correlation to the measured excess heat [Bush et al. 1991; 
Gozzi et al., 1998; Arata & Zhang, 1999/a, b; Miles et al., 2003; 10]. The collected 4He had the 
correct magnitude for the deuterium fusion reaction: 

D + D ➞ 4He (73.7 keV) + (23.8 MeV).                                            (1) 
The production of 4He was confirmed by many independent experiments [Liaw et al., 1991; Chien 
et al., 1992; Miles et al., 1996], and the measured quantity of 4He in many cases exceeded the 4He 
content of the air. Thus, possible contamination by air can be excluded. 

The many hundreds of experiments reporting excess heat, which cannot be explained by 
chemical reaction, the measured 4He fission product commensurate with deuterium fusion, 
demonstrates that fusion can occur at low temperature and pressure. Despite these convincing 
experimental verifications, the possibility of low temperature nuclear reaction is still debated by the 
scientific community, because the reproducibility of the experiments is a problem. In this study the 
conditions, reported from successful experiments, are collected and analyzed. 

The process originally was called cold fusion, but has been renamed many times. The most 
widely used contemporary name is Low Energy Nuclear Reaction (LENR). The author believes that 
the most descriptive name for the process is - lattice confinement fusion - which is used in this 
study. 

Fusion of Deuterium

	 The known and detected nuclear fusion processes of deuteriums in plasma and hot fusion 
reactors are [Storms, 2022] 
1./ D + D ➞ 4He (73.7 keV) + (23.8 MeV) (10-7). 
2./ D + D ➞ T(1.01 MeV) + p (3.02 MeV) (50%), 
3./ D + D ➞ 3He (0.82 MeV) + n (2.45 MeV) (50%), and 
In hot fusion the high energy collisions of the nuclei is sufficient to detach either a proton or a 
neutron. Based on probability the chances should be half and half for proton or neutron detachment. 
This assumption is consistent with the observed probability of reaction 2 and 3. In few cases, even 
in hot fusion experiments, the energies are insufficient to detach a nucleon and reaction 1 occurs. If 



the fusion occurs at low energies then predictably reaction 1 should become the dominant process. 
The reported probability for the occurrence  of reaction 1 in successful Lattice Confinement Fusion 
experiments is 99.9%. Thus, at low temperatures and pressures the lattice Confinement Fusion 
reaction is D + D ➞ 4He (73.7 keV) + (23.8 MeV). 
	 The physics of fusion is very simple. Two nuclei, which have smaller atomic numbers than 
iron, have to encounter into femto meter distance and the reaction will occur. The major obstacle 
against low temperature nuclear reactions is that the atoms have insufficient energy to overcome the 
repulsion of the protons. Based on the current description of the electronic structure of the atoms 
(Garai, 2017; 2023) this objection does not necessarily hold, since the repulsion of the protons can 
be shielded by the surface charge electron shell, surrounding the nucleus. This shielding makes the 
reaction possible. Please note that the shielding affect of the electron shell is effective as long as the 
valence electron shell remains intact. Thus, Lattice Confinement Fusion can occur as long as the 
atoms are not ionized. Consequently, the first ionization energy sets an upper limit on the Lattice 
Confinement Fusion. 

The structure of the atoms 

	 It has been experimentally detected that the neutral atoms built up from oppositely charged 
particles. The negatively charged electrons had been discovered by J.J. Thomson in his gas tube 
experiments with Hydrogen in 1897. The atoms in ground state are neutral; therefore, the negatively 
charged electrons must be balanced out by positive charges. Thomson was well aware of 
Earnshaw's theorem (1842), which states that two equal but opposite charges can only be in stable 
stationary equilibrium if at least one of the charges is distributed one. Thomson's experiments 
indicated that the freed electrons from the atoms are point-like charges. Consequently, he was 
assuming that the positive charges should be a distributed charge. Based on this hypothesis he 
proposed the “plum-pudding” model for the atoms. 
	 The scattering experiments of Hans Geiger and Ernest Marsden, supervised by Rutherford 
(1911), showed that there is a small, but heavy positively charged core (nucleus) inside the atom, 
which consist almost the entire mass of the atom. Based on these experiences it was concluded that 
both the electron/s and the nucleus should be considered as point charges. Please note that the point 
charge nature of the electron was verified experimentally outside of the atoms, which has never 
been confirmed for electrons captured in the atoms by the nucleus. 

	 If both the electrons and the nucleus can be considered as a point charge, then the stability of 
the atoms can only be possible if the attraction of the nucleus on the negatively charged electron/s is 
balanced out by the centrifugal force of the orbiting electron/s. Consequently, Rutherford 
envisioned the atoms as a miniature solar system, in which electrons orbit around the massive 
nucleus. This model contradicts classical electromagnetism, since the accelerating charged particle 
should emit radiation, and this energy loss would spiral the electron into the nucleus. Atoms are 
stable in the timescale of the universe and in ground state do not emit radiation. In order to 
eliminate this discrepancy, Bohr (1913) postulated that parts of the laws of electromagnetism are 
not valid at atomic scale. Theoretical base has never been proposed for this postulate. The other 
postulate of Bohr is that the orbiting angular momentum of the electron (L) is quantized as: 

￼                                                    (2)	
where ￼  is the reduced Planck constant. This postulation is consistent with experiments and 
the quantized angular momentum description of the electron successfully reproduces the main 
emission lines of the Hydrogen atom, and the Rydberg constant. Bohr's orbiting electron model is 
one dimensional with the only variable of the radius (r). His atom model; therefore, cannot describe 
the complete emission spectra of the Hydrogen atom. Sommerfeld realized that the precise 

L = nℏ where n = 1, 2, 3...
ℏ



description of the spectra requires the introduction of additional variable/s. He was suggesting 
elliptical orbits for the electrons instead of the circular ones. This Bohr-Sommerfeld model still had 
deficiencies and is incomplete. 
	 Based on the particle-wave duality of matter, Schrödinger (1926) suggested that the orbiting 
electrons in the atom should be considered as waves. The proposed wave equation contains three 
variables, radial, (r), azimuthal ￼ , and polar ￼ . These three variables R(r); P￼ , and F￼  
relate to the spatial quantum numbers, principle (n), orbital angular momentum (l), and 
magnetic (ml) respectively. This three dimensional wave description of the electron can 
reproduce all the emission lines of the Hydrogen atom. Based on Schrö dinger's wave 
description of the electrons it is assumed that the orbiting electrons form a cloud around the 
nucleus, which depicts the probable location of the point charge electron/s. This description is 
unable to explain all the known features of the atoms, but the current consensus is that “It 
works, so we just have to accept it.”.	
	 Three dimensional description would not be needed for a point charge orbital. Schrödinger's 
wave equation, with its three variables, describes the vibration of a spherical surface. Charge is 
conserved; therefore, the charge of the spherical surface can only be created from the captured point 
charge electron. The proposed physical explanation for the Schrödinger's description of the 
electrons is that the point charge free electron goes through a phase transformation at capturing to a 
surface charge. This assumption explains the stability of the atoms in the timescale of the universe, 
contrarily to the orbital electron model. The assumption is further supported by the observed 
differences between the free* and captured electrons. These differences indicate that these 
electrons are not identical. Assuming “phase transformation” from point to surface charge at 
capturing and visa versa is consistent with and can explain the known differences between the 
free and captured electrons (Garai, 2023, 2024, 2026). In this atomic structure the opposite 
charges are in static equilibrium, which does not require to violate the laws of 
electromagnetism. The disturbances of this surface charge shell triggers vibration in the shell, 
and these generated waves propagate in the surface charge shell as described by the 
Schrödinger's wave equation. The timeline for the development of the atomic structure is 
shown on Figure 1.	

Figure 1.  The timeline of atomic structures (Garai, 2025).	

	 The surface charge electron shell atomic structure can shield the repulsion of the 
protons, allowing close encounters of the nuclei (Fig. 2).  If the two nuclei get into femto meter 
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distance from each other then fusion can occur. The required conditions for this reaction are 
discussed here.	

Figure 2.  Schematic figure showing the shielding of the surface charge electron shell. This 
shielding effect allows the close encounters of the nuclei.	

Conditions required for successful electrolysis experiments 

	 	 In the past three decades the conditions required for successful experiments are mapped out 
quite well for the palladium–deuterium electrolysis. These conditions are collected from the 
reported successful experiments in the literature, and listed here. 

- the loading of Deuterium should be very slow and the system should have a relatively low 
temperature [Cravens, 1993] 

(The diffusion of the deuterium into the palladium crystal structure introduces significant volume change. In 
order to accommodate this volume increase without damaging the crystal structures the loading must be very 
slow.) 

- the D2O should be pure, containing the least H2O possible 
- the loading of D/Pd should be higher than 85% [McKubre, 2009] 
- mono-vacancies should be present in the crystal structure 
- the current density should exceed a certain threshold 

-the reaction can be enhanced by: 
	 	 increasing the current density, 
	 	 increasing the temperature, and 
	 	 the application of magnetic field (Cravens, 1993; Bockris et al., 1993) 
- electrical pulses can initiate and enhance the reaction 
- laser excitation can initiate the reaction 
- laser induced phonon vibration at 8.2, 15.1, and 20.8 THz frequencies triggers the reaction, 

which remains active even if the laser turned off  [Letts et al., 2009] 
- the fusion reaction requires special surface preparation and/or cracks or gaps on the surface 

of the lattice [Letts & Cravens, 2003; Storm, 2022] 
(The occurrence of the reaction at the surface is supported by the detection of He.  Helium does not diffuse very 
rapidly in Palladium. Measuring the He in the successful experiments indicates that the He must be formed at or 
very near to the surface of the cathode. Recipe and technical detail, how to produce nanometer size cracks on the 
surface of Palladium, has also been presented at ICCF-24 [Storm, 2022]. The heat production on the surface is 
localized, like hot spots, which are associated with mini explosions.) 

Phase transformation of the electrons and the structure of the atoms 
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 Many hundreds of experiments from well-established laboratories have reported excess heat, 
which is beyond the quantity explainable by chemical reaction, demonstrates that cold fusion or 
Lattice Confinement Fusion (LCF) is real. Accepting cold fusion as a physical reality, puts theoretical 
constrains on our contemporary physics. Two of them are exposed here. 
 One:  Based on contemporary physics, cold fusion and transmutations are impossible at the 
reported low temperatures and pressures. Thus, if someone wants to understand and explain these 
physical phenomena then it must go beyond the current knowledge of physics and thinking out of the 
box. Thus, theoretical models developed on the knowledge of contemporary physics lead to a dead 
end. 
 Two:  It is well established that the probability of getting two nuclei close enough, required 
for LCF, is zero. Despite this theoretical constrain, LCF has been experimentally verified. The 
existence of LCF requires that the repulsion of the same charges/nucleus must be shielded from each 
other until they can get close enough for the reaction. This shielding effect can only be possible if the 
electrons form a surface charge halo around the nucleus. The characteristic features of the atoms 
support the proposed phase transformation of the electron from point charge to surface charge. 
 Experiments show that the laws of classical electromagnetism are valid at atomic and even at 
smaller scale. The consequence of applying the laws of electromagnetism to the atoms is that the non-
emitting captured electron in the atom must be stationary. The stability of this captured electron can 
only be ensured if the point charge electron transforms to an equally distributed surface charge around 
the nucleus. The known features of the atoms are consistent with this phase transformation. The 
disturbances of the atom induce vibrations in the surface charge electron shell. The constrained size of 
the shell has restrictions on the wavelength, explaining the quantized nature of the momentum and the 
energy. The generated standing waves in the electron shell are symmetrical. This complete canceling 
of the fields results in no emission. Radiation is emitted only when the vibration is asymmetric. 
Switching from one symmetrical mode (standing wave) to another one results in emission during the 
transition period. Schrödinger wave equation three-dimensional and describes the vibration of a 
spherical shell. Thus, the surface charge electron shell of the atoms consistent with and offers a 
physical explanation for the wave equation. 
 The shielding effect of the surface charge electron shell model offers a physical reasoning of 
how the experimentally verified cold fusion and transmutations can occur (Fig. 1). Thus, this model 
should be seriously considered as a possible game changer in our understanding of Lattice 
Confinement Fusion. 

 
Fig. 1 Schematic figure shows the shielding effect of the surface charge electron shell atomic model for two 
hydrogen atoms. Acting force on the atomic surface results in the deformation of the surface charge electron 

shell. The two nuclei can get close to each other with no repulsion. 



	 	 Any theoretical explanation, or physical model for Lattice Confinement Fusion must be 
consistent with all these experimentally observed conditions. Many of the required conditions are 
self-explanatory, like the positive effect of current density, temperature etc. In this study the effect 
of magnetic field, laser excitation, and surface requirements will be discussed. 

The effect of the magnetic field 

	 Experiments of D/Pd electrolysis detected that the magnetic field has a positive effect on the 
reaction because it increases the produced excess heat (Bockris et al.; Cravens, 1993, ICCF-4; Liu; 
Romodanov; Cravens & Letts, 2003, ICCF-10). The effect of the magnetic field on the heat 
production had been reported only for D/Pd electrolysis experiments. How and why the magnetic 
field affecting the reaction is analyzed. 
	 The liquid heavy water (D2O) in the electrolyte dissociates to deuteroxide (OD-), and to the 
deuteron (D+), which immediately protonated by another heavy water molecule and forms a 
deuteronium cation (D3O+). The deuteronium cation has a dipole moment. The extra positive charge 
of the deuteronium is equally distributed on the three deuterium atoms, while the oxygen atom has 
excess negative charge. In the electrolyte the deuteronium cations move toward the negatively 
charged cathode. The charge of the cathode is stored on the surface of the metal, which produces an 
electric field perpendicular to the surface of the metal. The electric field forces the charged particle 
in the electrolyte to move along the field lines. Consequently, the most likely direction of an impact 
of the charged particles on the surface of the cathode or anode is perpendicular to the surface of the 
metals. Under the effect of the electric field the three deuterium atoms will orient themself towards 
the negative cathode and most likely will hit the surface of the cathode as shown in Figure 3. 

Figure 3. The most likely direction of the impact of the deuteronium cation (D3O+) on the surface 
of Palladium. 

This impact position of the cation would not utilize the entire momentum of the deuteronium. The 
most effective direction of the impact would be, when the deuterium and the oxygen atoms (more 
precisely with the center of the mass of the cation) are lining up with the direction of the impact. 
This way the momentum of the oxygen/entire cation will be fully transferred to the deuterium, when 
the deuterium hits the surface. The increased energy of the impact, predictably, should enhance the 
possibility of fusion. 
	 The application of magnetic field can modify the direction of the impacting deuteronium 
cation. The combined effect of the electro and magnetic fields could force the deuteronium cation to 
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hit the surface of the cathode when the direction of the impact is aligned with the direction of the 
deuterium-oxygen (Fig. 4). 

Figure 4. The most effective utilization of the momentum of the deuteronium cation projectile if 
the deuterium and oxygen atoms are in line up with the direction of the impact. In this case the 

entire momentum of the oxygen atom is fully utilized by the deuterium, hitting the surface of the 
metal. 

	 The deuteronium cation has a dipole moment; therefore, the magnetic field can create a 
torque on the dipole of the cation and by that change the orientation of the deuteriums. In this case 
the impact remains close to perpendicular to the surface with optimum momentum transfer. The 
application of the magnetic field can increase the transferred energy of the projectile in two ways, 
changing the direction of the impact, and turning the projectile into the optimum impact position. 
The perpendicular magnetic field to the electric field allows to change the direction of the impact, 
while the close to parallel magnetic field with the electric field can aline the cation into the most 
effective impact position. Thus, the application of a close parallel magnetic field with the electric 
field should be more effective than the perpendicular magnetic field. This theoretical prediction is 
consistent with experimental results. The highest effect of the magnetic field on the excess heat was 
observed when the field was perpendicular to the surface of the cathode (Chubb and Letts, 2011). 
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Figure 5. The magnetic field has its optimal effect if the projectile hits the surface perpendicularly 
and the deuterium atom lines up with the oxygen atom and the direction of the impact. 

	 Applying a magnetic field with the right strength and direction should force the deuteronium 
cation to hit the surface of the cathode in the most effective way, which maximizes the momentum 
of the impact (Fig. 5). The optimum direction and the strength of the magnetic field, which is most 
likely also affected by the temperature and current, should be experimentally defined. 

Laser excitation 

	 Optical phonon vibrations induced by laser/s can trigger the reaction under conditions where 
the cathode was below threshold for the excess power production. In the PdD system the so-called 
“sweet spots”, where excess heat production were initiated, are 8.2, 15.1, and 20.8 THz [Cravens & 
Letts, 2003; Letts et al., 2009]. The observed 8.2 and 15.1 THz frequencies correlates well with the 
Γ and L point vibration of PdD respectively. Thus these vibrations can be associated with optical 
phonon frequencies of PdD with zero group velocities. There are no optical phonon modes in PdD, 
which would associate with the peak in the excess power spectrum at 20.8 THz. It was suggested 
that this frequency relates to the resonant frequency of the deuterium molecule in a cavity (Garai, 
2019). In order to activate this triggering frequency either vacancies or cavities are needed. The 
resonance frequency of the Deuterium molecule, which is bouncing back and forth from the wall of 
the cavity is different from the zero point energy of the diatomic deuterium. The calculated 
fundamental frequency of the vibrating Deuterium molecule in a cavity is 2.165×1013 Hz (21.65 
THz), which is almost identical with the observed “sweet spot” at 20.8 THz (Fig. 6). 
	 Using the same model, the self frequencies of HD and H2 in the cavity had also been 
calculated. The calculated frequencies of HD and H2 are 2.500×1013 Hz (25.0 THz), and 3.062×1013 

Hz (30.62 THz) respectively. The temperatures relating to the fundamental vibrational frequencies 
of D2, HD, and H2 in the cavity had also been calculated. These temperatures should be the 
optimum values for stimulating the reactions. The calculated frequencies in the cavity, the 
experimental vibrational ZPE energies, and the equivalent temperatures for D2, DH, and H2 are 
listed in Table 1. 
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Figure 6. Frequencies relating to excess heat production. The two lower frequencies relate to 
lattice vibration, while the higher one is almost the same as the calculated fundamental frequency 

in the cavity for deuterium molecules. 

Table 1 The fundamental vibrational frequencies in cavity, the zero point energy of the diatomic 
vibration [Irikura, 2007], and the equivalent temperatures of these vibrations for D2, HD, and H2 
are shown. 

Surface requirements 

	 In the plasma phase the deuterium atoms are ionized, and the close encounter of the nucleus, 
resulting in nuclear reaction, requires very high energies. However, if the deuterium atoms are not 
ionized, then the surface charge electron shell can shield the repulsion of the protons allowing them 
to get close to each other. Low temperature nuclear reactions are not reported from vapor or liquid 
phase  phase but rather in solids. The role of the solid phase in the reaction is investigated. 
	 In solid phase the deuteriums are bonded to the metal, like Palladium or Nickel. Thus their 
position is fixed in space. Upon encountering another atom these bonded atoms would not bounce 
away but rather absorb the energy of the impact. The bonding is the strongest against the impact if 
the atoms are trapped in the bottom of a cavity. In this case the support of the neighboring atoms 
makes the “bonding” stronger and fixes the position of the atom. 

vibration in cavity D2 HD H2

 fundamental frequency (THz) 21.65 25.00 30.62

 wave number (cm-1) 722 834 1,021

 activating temperature (K) 1,039 1,200 1,470

diatomic vibration D2 HD H2

 ZPE frequency (Hz) [52] 46.36 56.67 65.33

 ZPE wave number (cm-1) 1546.50(8) 1890.3(2) 2179.3(1)

 activating temperature (K) 2,225 2,720 3,135



	 Assuming equal probability for the impacting projectile in space, the probability of two nuclei 
getting close enough can be estimated by the ratio of the cross section of the nucleus, and the cross 
section of the atoms. The ratio of the two cross sections, or estimated probability for encountering 
deuterium nuclei is ￼ . 

￼                                      (3) 

The cavity on the surface of the metal not just fixes the position of the Deuterium, but also guides 
the impacting atom to the right position to encounter with the other deuterium. 
	 It is speculated that the closest approach of the two nuclei can be achieved if the electron 
shells of the D/H atoms “completely flatten out”. The complete flattening of a spherical surface can 
be achieved when the width of the cavity is half of the great circle of the Deuterium atom (Fig. 7). 
Assuming the Bohr`s radius for the atomic size of the Deuterium/Hydrogen, the optimum width of 
the cavity for nuclear reaction is then: 

￼                              (4) 

 

Figure 7. The optimum size of the cavity on the surface of the cathode results in the closest 
encounter of the nucleus and fusion. The Deuterium atoms are flattened out completely, and the 

side of the cavity guides the two nuclei to be in contact with each other. 

This optimum size is about one order smaller than the proposed 2 nm by Storm (2022). Experiments 
with 2 nm, nano-size particles still report excess heat [Itoh et al. 2017; Iwamura et al, 2020], which 
sets an upper limit on the size of the opening. Thus, the opening size should be smaller than 2 nm. 
Consequently, the calculated ￼  optimum size seems to be more reasonable than the proposed 2 
nm by Storm. Bigger size of the cavity than the optimum one would reduce the probability of the 
fusion (Fig. 8). 
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Figure 8.  If the cavity is too small then the electron shells of the atoms cannot be flattened out 
completely; therefore, the two nuclei could not encounter closely enough for fusion. If the cavity is 
too wide then there is a high chance the two nuclei would miss each other, and fusion would not 
occur. 

	 	 The energy released by each reaction is 23.8 MeV/fusion. In order to absorb the released 
energy, the energy absorption per lattice must remain below the lattice bond energy, which is 
estimated to be 20-25 eV for the host metals. Based on this assumption the estimated minimum 
depth of the cavity/cracks or NAE should be at least 5-10 atomic layers, or about 1-2 nm (Fig. 6). If 
the NAE sites are too close to each other, then the lattice cannot absorb the released heat, and the 
reaction site will be melted. Melting spots on the surface of the metal have been reported by many 
experiments. In order to avoid this melting, the minimum distance between the nuclear active sites 
should be 10-20 nm. The suggested the crack or gap size, and distribution from theory should be 
verified experimentally. The cavities on the surface dominantly originate from lattice vacancies. 
Correlation between excess power and the number of vacancies on the surface had been reported by 
Letts (2013). He was suggesting that the positive effect of temperature on the excess power 
resulting from the created higher number of vacancies at higher temperatures.

Hydrogen diffusion in nano-size composite material can also generate heat, or presumably a 
nuclear reaction [Itoh et al. 2017; Iwamura et al, 2020]. In this case the reaction is activated by 
inside out flow, or outgoing flux of D/H. In this “inside out flow” the reaction presumably occurs in 
vacancy, the physical process should be the same as described here, and only the direction of the 
flux is reversed.

References 

* Based on the standard definition, the electron is free, when the potential field is zero. In this text 
the expression of free electrons refers to non-bonded electrons. 

Arata, Y., and Zhang, Y.C.: Observation of Anomalous Heat Release and Helium-4 Production from 
Highly Deuterated Palladium Fine Particles. Jpn. J. Appl. Phys. 38, L774-L776 (1999/a) 

Arata, Y., and Zhang, Y.C.: Anomalous production of gaseous 4He at the inside of DS cathode 
during D2O-electrolysis. Proc. Jpn. Acad., Ser. B 75 281 (1999/b) 

Surface of the cavity

+
+

Too wide cavity

Undeformed Deuterium atom



Bockris, J. O`M, Sundaresan, R., Minevski, Z., Letts, D., Triggering of heat and sub-surface 
changes in Pd-D systems, ICCF-4, Maui, Hawaii (1993) 

Bohr, N. On the constitution of atoms and molecules. Philos. Mag., 26, 1-25; ibid. 26, 476-502; 
ibid. 26, 857-875. (1913) 

Bush, B.F., Lagowski, J.J., Miles, M.H., and Ostrom, G.S.: Helium production during the 
electrolysis of D2O in cold fusion experiments, J. Electroanal. Chem., 304, 271-278 (1991) 

Chien,C.C., Hodko, D., Minevski, Z., and Bockris, J.O.M.: On an electrode producing massive 
quantities of tritium and helium J. Electroanal. Chem. 338 (1992) 189-212 (1992) 

Chubb, S.R. and Letts, D.G., Magnetic Field Triggering of Exess Power in Deuterated Palladium, 
Infinite Energy, 95, January/February (2011); also presented at ICCF-16 

Cravens, D., Factors Affecting the Success Rate of Heat Generation in CF Cells, ICCF-4, Maui, 
Hawaii (1993) 

Cravens, D. and D. Letts, Practical Techniques In CF Research - Triggering Methods, ICCF-10. 
Cambridge, MA (2003) 

Letts, D. and Cravens, D. 2003. “Laser Stimulation of Deuterated Palladium: Past and Present,” 
Condensed Matter Nuclear Science: Proceedings of the 10th International Conference on Cold 
Fusion, Hagelstein, P.L. and Chubb, S.R., eds., World Scientific, 159-170. (2003) 

Earnshaw, S. On the nature of the molecular forces which regulate the constitution of the 
luminferous ether. Transaction f the Cambridge Philosophical Society, 7, 97-112 (1842) 

Fleischmann, M., and S. Pons, S.: Electrochemically induced nuclear fusion of deuterium. J. 
Electroanal. Chem. and Interfacial Electrochem. 261, 301–308 (1989) 

Fleischmann, M., and Pons, S., Anderson, M.W., Li, L.J., and Hawkins, M.: Calorimetry of the 
palladium–deuterium–heavy water system. J. Electroanal. Chem. and Interfacial Electrochem. 
287, 293–348 (1990) 

Garai, J., The electronic structures of the atoms, Physics Essays, 30 (4) 455-460 (2017) 
Garai, J., Physical Model for Lattice Assisted Nuclear Reactions, 22nd International Conference on 

Condensed Matter Nuclear Science, ICCF-22, p. 28, Assisi, Italy, Sept. 8-13 (2019) 
Garai, J., A Paradigm Shift in Physics and Lattice Confinement Fusion, Infinite Energy, 164, 28-29 

(2023) 
Garai, J., Examining the Electron Phase Transformation Theory in the Context of Atomic 

Structure, Chemical Science International Journal 33 (4):11-18 (2024) 

Garai, J., The stability of the opposite charges in the atoms, Book of Abstracts, Philosophy of 

Science Association around the world II,  with a focus on Eastern and Central Europe, 79-81, 

November 6, 14 and 22 (2025) 

Garai, J., The Atomic Structure of the Chemical Elements: https://www.researchgate.net/

publication/403023230_The_Atomic_Structure_of_the_Chemical_Elements (2026) 

Gozzi, G., Cellucci, F., Cignini, P.L., Gigli, G., Tomellini, M., Cisbani, E., Frullani, S.: X-ray, heat 
excess and 4He in the D/Pd system. J. Electroanalytical Chem. 452, 251-271 (1998) 

Irikura, K.K., Experimental Vibrational Zero-Point Energies: Diatomic Molecules, J. Phys. Chem. 
Ref. Data, Vol. 36, No. 2, (2007) 

https://www.researchgate.net/publication/403023230_The_Atomic_Structure_of_the_Chemical_Elements
https://www.researchgate.net/publication/403023230_The_Atomic_Structure_of_the_Chemical_Elements
https://www.researchgate.net/publication/403023230_The_Atomic_Structure_of_the_Chemical_Elements


Itoh, T., Iwamura, Y., Kasagi, J. Shishido, H., Anomalius excess heat generated by the interaction 
between nano-structured Pd/Ni surface and D2 gas, J. Condensed Matter Nucl. Sci. 24, 179-190 
(2017) 

Iwamura, Y., Itoh, T., Kasagi, J., Murakami, S., Saito, M., Excess energy generation using a nano-
sized multilayer metal composit and hydrogen gas, J. Condensed Matter Nucl. Sci. 33, 1-13 
(2020) 

Letts, D., A Method to Calculate Excess Power, Infinite Energy, 112, 1-4 (2013) 
Letts, D., Cravens, D., and Hagelstein, P.L., LENR Sourcebook, Volume 2, ACS: Washington DC p. 

81-93 (2009) 
Liaw, B.Y., Tao, P., Turner, P., and Liebert, B.E.: Elevated Temperature Heat Production in a Pd-D 

System. J. Electroanal. Chem. 319, 161-175 (1991) 
Liu, B., Li, X. Z., Yan, L., Ge, L., Triggering A Deuterium Flux In Pd Wire Using Electromagnetic 

Field, ICCF-10, Cambridge, MA (2003) 
McKubre, M.C.H., Cold Fusion (LENR) One Perspective on the State of the Science, ICCF15 

(2009) 
Miles, M.H., Hollins, R.A., Bush, B.F., Lagowski , J.J.and Miles, R.E.: Correlation of excess power 

and helium production during D2O and H2O electrolysis using palladium cathodes. J. 
Electroanal. Chem., 346, 99-117 (1993) 

Miles, M.: Correlation Of Excess Enthalpy And Helium-4 Production: A Review, Tenth 
International Conference on Cold Fusion, Cambridge, MA (2003) 

Miles, MH, Bush, B.F., and Johnson, K.B.: Anomalous Effects in Deuterated Systems. Final Report, 
Naval Air Warfare Center Weapons Division (1996) 

Romodanov, V. A., Tritium Generation From The Interaction Of A Glow Discharge Plasma With 
Metals And With A Magnetic Field, ICCF-10, Cambridge, MA (2003) 

Rutherford, E. LXXIX. The scattering of α and β particles by matter and the structure of the atom, 
Philos. Mag. Ser. 6, 669-688 (1911) 

Schrödinger, E. An Undulatory Theory of the Mechanics of Atoms and Molecules, Phys. Rev. 28, 
1049-1070 (1926) 

Schrödinger, E. Quantisierung als Eigenwertproblem (1st communication). Annalen der Physik 79, 
361–376 (1926) Reprinted in English in G. Ludwig, Wave Mechanics, Pergamon Press, London, 
p. 94–105 (1988) 

Storms, E. K.:  The science of low energy nuclear reaction. World Scientific, Singapore (2007) 
Storms, E.K., and Grimshaw, T.W.: Judging the Validity of the Fleischmann and Pons Effect. J. 

Condensed Matter Nucl. Sci. 3, 9–30 (2010) 
Storms, E., The Nature of Cold Fusion (Cold Fusion Made Simple) ICCF24, Mountain View, Calif., 

July 25-28, 2022. Written version 9/28/22 from Research Gate (2022) 
Thomson, J.J., On the structure of the atom: an investigation of the stability and periods of 

oscillation of a number of corpuscles arranged at equal intervals around the circumference of a 
circle; with application of the results to the theory of atomic structure, The London, Edinburg, 
and Dublin Philosophical Magazine and Journal of Science, 7(5) 237-265 (1904)


