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ABSTRACT 
Cold fusion or low-energy-nuclear-reaction (LENR) is one of the great discoveries of this 
century. Unfortunately, it is largely rejected and ignored by conventional science. This 
paper provides a brief description of the author’s involvement in the experimental study 
of the effect along with how he believes the process functions.  Important literature is 
cited and used to show why the effect is not the result of poor science as is commonly 
believed.  
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INTRODUCTION 
 Twenty-nine years have passed since Profs. Martin Fleischmann and Stanley Pons 
(F-P)[1-10] promised the world a source of clean, cheap, and unlimited energy, first 
called cold fusion and now low energy nuclear reaction (LENR).  They claimed energy 
could be produced by causing nuclear fusion between deuterons present in a rare kind of 
palladium during electrolysis. To most people, this sounded like a normal claim common 
in science these days. Few people realize how much pain and suffering F-P experienced 
by trying to bring this gift to mankind.  This idea was welcomed at first with enthusiasm 
and then rejected with great intensity,[11-36] encouraging Prof. Pons to move his family 
to France and give up his US citizenship to avoid the harassment. The two professors 
later expanded their work in France where they continued to report success.[37] 
 Many details about LENR are not available because many conventional scientific 
journals would not accept papers about this subject.  Nevertheless, much information can 
be found at www.LENR.org and in the Journal of Condensed Matter Nuclear Science 
(http://www.iscmns.org/CMNS/CMNS.htm). A good history of the early days can be 
found in the book “Fire From Ice” by Mallove.[38] Later events are described by 
Beaudette in “Excess Heat: Why Cold Fusion Research Prevailed”[39] and by Simon in 
“Undead Science: Science Studies and the Afterlife of Cold Fusion” [40]. Other books 
are available having a negative slant with the most biased being “Cold fusion: The 
Scientific Fiasco of the Century” by Prof. Huizenga[41].  He was the co-chairman of and 
had a major influence on the conclusions of the ERAB panel[42] that were used by the 
DOE to justify official rejection of the claim. As you can see, he made no attempt to hide 
his bias. Other books with a negative bias are also available.[41, 43-45]  The conclusions 
in these books are interesting to compare to what is now known to be true.  If being 
accused of doing poor science can result in loss of reputation and possible employment, 
what loss comes from being wrong about such an evaluation? 
 The reader might be tempted to ask, “Why would a scientific discovery cause so 
much controversy”? After all, this source of energy might improve the ability of 
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civilization to survive in the time of global warming and allow human travel to other 
planets. The stakes could not be greater. 
 What is a rational person to believe? We are presented with behavior that appears 
to be in direct conflict with what we know and accept about nuclear reactions. At the 
same time, we are given an apparent gift by Nature of great potential benefit.  Is this 
conflict worth resolving or not?  Having seen the LENR reaction take place many times 
in my laboratory, I found this question easy to answer. 
 
MY INVOLVEMENT 
Experimental studies 
 My interest started shortly after F-P announced their discovery on March 31, 
1989, while I was working at Los Alamos National Laboratory (LANL) on programs 
exploring the use of nuclear energy in space. Scientists at LANL were very interested 
because, if true, the discovery could the supply energy needed for space exploration, a 
problem still largely unsolved. Because scientists are not given this kind of challenge 
very often, the laboratory became galvanized by a kind of excitement not experienced 
since the war years. Dozens of studies were undertaken throughout the laboratory.  While 
success in replicating the claim was rare, it was real. Since then, similar studies have been 
made in laboratories located in at least 12 countries with the results reported in over 2000 
peer-reviewed papers.  
 With brief support provided by the Department of Energy (DOE), Carol Talcott, 
my future wife, and I set about making tritium using the F-P method. After successful 
production of tritium in an ordinary electrolytic cell, the results were published after 
extensive review by scientists at the laboratory and later by reviewers chosen by the 
journal.[46] As you can imagine, this was not an ordinary paper without controversy.  
Following this success, I wrote a review[47] that summarized all published information 
available to me at the time.  By then the DOE had terminated all official funding. This 
review was used to justify internal funding to construct a calorimeter and to study 
samples of palladium provided by Prof. A. Takahashi (Japan)[48], who had a batch of 
palladium he found could make excess energy.  Our study also demonstrated production 
of excess energy from two of the three samples he provided and the result was published 
after extensive peer review.[49] This work was one of the first examples of independent 
laboratories seeing the same effect when the same material was studied.  
 Although the excess energy could not be proven to result from a nuclear reaction, 
the chemical and physical conditions within the electrolytic cell as well as the large 
amount of energy allowed for no other possibility when correctly evaluated, in spite of 
efforts by many people to find prosaic explanations. Of course, production of tritium, and 
the later detection of helium do not suffer from the same kind of ambiguity. These 
nuclear products added further support for the source of energy being an unusual nuclear 
process, as described later in this paper. 
 Another way to evaluate whether the behavior results from LENR rather than 
from a prosaic process is to determine whether the behavior is influenced by variables 
that have no relationship to the proposed prosaic process. I explore two such variables; 
these being the effect of temperature and the effect of what I call production of excess 
volume, as described next.  Neither of these variables would be expected to affect a 
prosaic process, such as an error in measuring power using a calorimeter. 
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 Production of excess volume is produced as result of the physical expansion when 
palladium reacts with hydrogen or deuterium. Strangely, this expansion is not eliminated 
when the hydrogen is removed. As result, if a piece of palladium were subjected to 
repeated loading-deloading cycles, it would gradually turn into a cube with greater 
volume than the original sample, regardless of its original shape. This process was later 
explored in detail [50, 51]. Each batch of palladium has a different susceptibility to this 
process, with batches having less susceptibility being more likely to support the LENR 
process.  In other words, a condition is present in each batch of palladium as result of its 
purity and treatment that can affect creation of excess volume in addition to the LENR 
process.  This behavior demonstrated just how critical the nature of the metal is in 
causing initiation of the LENR effect. Apparently, a rare and relatively local 
condition[52, 53] is necessary and can be created throughout a batch of palladium, such 
that most pieces of palladium taken from the same batch show similar behavior.  This 
characteristic has been found to apply to palladium when in the form of both wire and 
sheet.  
 While I doubt application of a little external energy could affect the nuclear 
process itself, a modest increase in temperature is observed to cause an increase in the 
overall rate of power production, as shown in Fig. 1. I suggest this increase in power  
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FIGURE 1.  Effect of temperature on power production for various samples of PdD 
containing different D/Pd ratios.  Complete loss of D results in no power production.  
 
results from the increased rate at which deuterium can diffuse to the NAE in order to 
replace deuterons being destroyed by the fusion reaction. This conclusion is justified by 
the effect of temperature on the amount of power being produced being similar to the 
effect of temperature on the rate of diffusion of D in PdD.[50, 54] 
 In spite of this repeated success at LANL and many other positive results reported 
by numerous other laboratories, the DOE[42] terminated studies of cold fusion at LANL 
and at other government laboratories in 1989, less than a year after the discovery was 
revealed.  With this betrayal of scientific integrity in mind, I retired.  Or more exactly, I 
changed jobs.    
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 My wife and I set about designing and constructing with our own hands a home in 
Santa Fe with an attached laboratory and a breath-taking view of the entire Rio Grande 
Valley. My work continued there and resulted in over 100 publications, 16 reviews[47, 
55-69], two books[70, 71], and a growing library of over 5400 publications by various 
authors describing the full range of the phenomena. This extensive library, based on the 
Endnote system, was used to create the publically available library (LENR.org) 
administered by Jed Rothwell. In the process, I saw many artifacts, explored many errors, 
while finding much evidence to support the claim.  Being the designer, manufacturer, and 
user of the equipment allowed great control over all aspects of the study. 
 With this description in mind, what evidence supports LENR as being a real 
phenomenon?  Let’s start by examining the difference between cold and hot fusion? 
 
THE NATURE OF FUSION  
Hot Fusion 
 The hot fusion process has been studied for the last 80 years using very hot 
plasma to initiate the nuclear process between isotopes of hydrogen.[72] This reaction is 
now being used in an attempt to make commercial energy by fusing deuterium (d) with 
tritium (t) according to: 
 
                               d + t  =  n(14.1 MeV) + 4He(3.5 MeV). 
 
Because the reactants must be heated in excess of 100 million degrees, large machines of 
complex design[72] are required. Although the amount of energy produced can be large, 
it is not yet large enough to both run the huge machine and produce useful energy[73, 
74]. Use of tritium in the fusion reaction creates added difficulty because expensive 
nuclear reactors must be used create enough of this unstable isotope to offset the 
inefficiency involved with creating tritium from the emitted neutrons (n). In other words, 
this method is still far from being a source of practical commercial power.[74] 
 Similar behavior is observed when a material containing deuterium is bombarded 
by energetic deuterium ions [75-82]. Even though the reaction takes place in a solid 
material, the reaction products consist of energetic neutron, tritium, proton and helium-3 
in equal quantities.  These products are typical of and consistent with the hot fusion 
mechanism that results when high-applied energy is used to cause fusion by brute force.  
The fusion rate can be slightly modified by the material but not the nuclear products.  
 Much attention has been directed toward causing fusion by using muons in place 
of electrons in the D2 molecule.[83, 84]  This substitution causes the two nuclei to get 
close enough to fuse without high energy being required, suggesting muons might be 
involved in cold fusion process.[85, 86] Unfortunately for this idea, the products resulting 
from the hot fusion mechanism are produced.  Consequently, even though high energy is 
not required, the resulting mechanism is not like the one that causes cold fusion.  In other 
words, simply forcing the nuclei close enough for the strong force to take over does 
correctly explain the process. The cold fusion process is obviously more complicated 
than simply overcoming the Coulomb barrier. 
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Cold Fusion 
 To summarize, the cold fusion process (LENR) is very unusual because it occurs 
only in solid materials without the need to apply significant energy.  Large and complex 
machines are not needed and dangerous radiation is not produced. Further advantage 
results from the fuel being only deuterium found in ordinary water.  As result, this 
method has the potential to be the ideal source of energy after the process is better 
understood. What do we know so far? 
 When deuterium is fused, the main nuclear product appears to be ordinary helium 
(4He) along with production of what are called transmutation products.[87] These new 
elements result from nuclear reactions between deuterons or protons with various other 
elements in the material. In addition, these reactions have been observed to even affect 
the radioactive decay rate of elements present in the material, such as result from 
environmental contamination produced by failed fusion reactors.[88, 89]  This effect is 
now being explored as a way to clean up such contamination.  
 Before going into detail, several important general behaviors need to be 
acknowledged first. The abnormal energy is observed at isolated locations in a variety of 
materials. Once started, energy production is stable for many hours and frequently 
reproducible when the sample is again studied provided all the hydrogen has not been 
removed.  The effect has been initiated several different ways, all of which make 
hydrogen ions available to the NAE as result of diffusion within a solid to where the 
NAE is located. 
  But energy alone is not proof of a nuclear process. This conclusion requires the 
detection of the nuclear products.  The proof gets stronger when the amount of nuclear 
product is found to be consistent with the amount of energy expected to result from a 
known nuclear reaction.  Figure 2 compares sixteen values from four independent studies 
of helium detected in the 
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FIGURE 2. Histogram of all the measurements from which the ratio of helium/energy 
can be calculated. The measured values are compared to those resulting from the mass 
change when helium forms from deuterium and to several theoretical predictions.  The 
Gaussian fit indicates the range of values results from random error. The helium value is 
obtained from that which leaves the sample and does not include the He that remains in 
the Pd.  
 
surrounding gas generated by electrolysis along with the energy being made. The 
resulting ratio of He/energy is important because it results from the interaction between 
two separate and independent measurements. Consequently, the ratio has more 
importance than would values based on energy or amount of helium alone. The ratio is 
important because it can be compared to the energy produced by the change in mass 
resulting when two deuterons are converted to helium. This reaction creates 23.8 
MeV/helium or 1.6x10-11 He/watt-sec, which is shown as the vertical line on the figure. 
The measured values for this ratio are assigned to bins with the number of values falling 
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within each bin being plotted.  The symmetrical relationship and the excellent fit to the 
Gaussian Error Equation is consistent with random errors being the cause of the data 
scatter, in contrast to systematic errors being present. The center of the measured values 
is about 50% less than the expected value because some helium is retained by the PdD 
cathiode, which was not measured.   
 Because energy and helium involve independent measurements with separate 
errors, the probability is essentially zero for this close agreement within the data set and 
with the expected amount based on the mass change to result from random chance or a 
combination of systematic errors. If such errors were present, the ratio would be expected 
to fall at random values from near zero to infinity instead of being tightly clustered. 
However, the measurements are not precise enough to identify other possible nuclear 
reactions taking place at the same time as D-D fusion, such as fusion of normal hydrogen 
or transmutation.  Nevertheless, D-D fusion is apparently the major source of helium and 
energy. As can be concluded from the figure, the observed behavior is in basic agreement 
with the model proposed by Fisher[90] but differs by a significant amount from the 
predicted values given by Widom and Larsen (W-L). [91] 
 The exact amount of helium retained by the palladium is a variable worth 
exploring in the future in order to better understand the location from which it originates, 
which is near the surface of the palladium cathode. Although some retention is expected, 
the depth from which helium diffuses determines the amount retained, with a deeper 
source retaining more helium. The present retention is consistent with an average 
production depth of about 10 microns when electrolysis is used with LiOD in the 
electrolyte.  
 Why the nuclear reaction favors the surface region is important to understand. 
Three variables may play a role. [1]Because the surface might achieve a large D/Pd ratio, 
a new structure might form in which the NAE is present. [2]The stress produced by 
reaction with D is concentrated near the surface where crack formation might favor 
formation of the NAE.  [3]Lithium accumulates in the active surface region as result of 
electrolysis where it replaces palladium in the fcc structure, perhaps by causing NAE 
formation as result of a change in the amount of stress in the surface region or by being 
one of the nuclear reactants. [92-94] 
 Helium production is not the only nuclear product. Tritium is also detected on rare 
occasions, which also originates from sites near the surface.[51] That both nuclear 
products are produced in the same small region of the material is an important 
observation with a relationship to the reality of the nuclear process and how it must 
function.  Further support is provided as the various errors and prosaic explanations 
offered by skeptics have all been explored and found not to apply. In addition, a third 
nuclear product, consisting of a few neutrons, is produced along with tritium, but not at a 
rate consistent with the source being hot fusion. As shown in Fig. 3, the measured 
tritium/neutron ratio has large spread in values that might result from error but the values 
might also  
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FIGURE 3. Histogram of samples for which the tritium/neutron ratio is measured. The 
value produced by the hot fusion process is shown.  
 
result from variations in the respective rates for independent production of tritium and 
neutrons.  In other words, these two products might result from related but largely 
independent mechanisms. Various researchers have suggested the tritium results from 
fusion between a deuteron and the proton impurity during which an electron is added to 
the nuclear product.[70, 95-97]  Once tritium forms, it might fuse with a deuteron and an 
electron to produce a neutron, an electron, and He4. This reaction would result in a weak 
relationship between the tritium concentration and the production rate of neutrons, as the 
figure suggests. These ideas are worth exploring even though tritium production is 
always to small to cause detectable heat energy. 
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 Radiation is another expected result of a nuclear process. In all cases, the 
radiation detected outside the apparatus has a very small flux and low energy, much less 
and at much lower energy than would be expected from the amount of energy being 
produced based on the amount of heat being measured.  This behavior is proposed to 
result from the energy being emitted over a period of time in smaller quanta rather than 
all at once as one big quantum, as is characteristic of the hot fusion process. These 
smaller quanta have too little energy to leave the apparatus. Instead, most are converted 
to heat by the conventional process within the apparatus.  In other words, LENR could be 
called slow fusion while the conventional hot fusion could be described as fast fusion.  
While a fast nuclear process would be expected when high energy is applied, a different 
kind of energy emission process might become possible when the Coulomb barrier is 
reduced in a lattice structure without the need to apply high energy.  As result, the 
process has many characteristics of radioactive decay from an unstable nuclear energy 
state created under rare conditions within a chemical structure.   
 With this general background in mind, let’s look at the scientific problem in more 
detail. Although the electrolytic method, as pioneered by Fleischmann and Pons, is used 
most often, it is not the only one found to cause LENR.  Nor is palladium the only 
material able to support the process. Nickel metal [98, 99], as well as titanium[100] and 
some complex compounds [101-103], have been found work as well.  High voltage can 
be applied to D2 gas during which the resulting D+ ions are caused to react with 
palladium metal. The result is similar to the electrolytic process as far as the conditions in 
the palladium are concerned but with the source of hydrogen ions being different and 
higher local temperature being produced.  In this case, the nuclear products typical of the 
cold fusion reaction are produced rather than those known to result from the hot fusion 
process as long as the energy of the bombarding ions remains too small to cause hot 
fusion.[80].  Even simply heating some materials in D2 gas has been found to produce the 
cold fusion reaction products. Dr. L. Case[104] produced excess energy and helium using 
Pd deposited on charcoal, as is typical of a chemical catalyst.  This claim was replicated 
by McKubre.[105] Mixtures such as ZrO2+Ni[106] and ZrO2+Pd[107] produced energy 
when heated in D2. Complex materials such as SrCeO3[102] and LaAlO3[108], each 
containing deuterium, have been caused to produce anomalous energy when current is 
passed through the material. Clearly, the unique condition required to support LENR can 
be created in a variety of materials when exposed to a variety of treatments. This apparent 
ability of LENR to occur in several kinds of materials adds further support to its reality 
and helps theoreticians focus on how an explanation has to be formulated. 
 The transmutation process adds even more complexity. Apparently, heavy nuclei 
present as impurities or even the palladium itself can acquire extra mass as a result of the 
LENR process and sometimes split into smaller nuclei, thereby releasing energy.[109-
164] Work by Dr. Iwamura et al.[165-183] at Mitsubishi Heavy Industries, Ltd. (Japan) 
demonstrated simultaneous addition of as many as three helium nuclei to various 
elements deposited on alternating layers of Pd and CaO when deuterium is passed 
through the sandwich. This special material was found to generate energy during the 
process.  Prof. Miley et al.[127, 128], using plastic beads coated with Pd, made a very 
careful study of various transmutation products accumulated while energy was produced 
and measured. He found a complex collection of elements that could be explained by the 
addition of deuterons to the palladium nucleus followed by fragmentation. Other 
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researchers have reported similar behavior.[147, 184, 185]  Although the rates of these 
reactions are small, the accumulated nuclear products are easy to detect but very difficult 
to explain. Leading the list of difficult questions is, “How can the very large Coulomb 
barrier be overcome”? I made an attempt to suggest an answer in my book [71]  based on 
the assumption that fusion is required to cause transmutation. In other words, the NAE is 
proposed to support the fusion process, which at the same time supplies the energy 
required to overcome the large Coulomb barrier for transmutation. Clearly, the nuclear 
process is complex and very unusual, with very little relationship to the kinds of nuclear 
interaction known to involve the strong force.  
 
MODEL OF THE LENR PROCESS 
 In addition to my experimental studies, I tried to construct a model of the 
behavior to be used as a guide. This effort joined a growing collection of models being 
proposed by other people. In my case, the emphasis is on identifying where in the 
material the nuclear process occurs, which I call the nuclear-active-environment (NAE). 
The goal is to find ways to make the NAE with reliability and in large quantity. Because 
such an unusual and rare process would be expected to occur in only a single kind of 
unique structure, this feature would need to form in the many different kinds of materials 
known to produce LENR. I concluded that gaps of a critical dimension satisfy the 
requirements, which could be created as result of stress relief during the reaction with 
hydrogen.[71, 186-188] Grain boundaries and inert inclusions are the most likely sites 
where stress relief would cause the material to separate.  Furthermore, the gap dimension 
is very critical, with large gaps being unable to support the LENR process.  
Unfortunately, Nature tries to turn small gaps into large gaps, thereby working against 
formation of the NAE.  In view of this behavior, how could the proposed NAE be formed 
on purpose? 
 My model describes the LENR process to consist of three separate phases.  Each 
phase needs to be understood separately, with the first phase being formation of the NAE. 
I propose the NAE consists of a gap structure created as result of stress produced when 
the material reacts with or loses hydrogen. This process would be sensitive to the rate of 
change of the H/Pd ratio and the final value, with values above about PdH0.85 being 
required to start gap formation.[189] During the second phase, the gaps are filled with D 
and/or H, which I propose form a stable chemical structure as result of Gibbs energy 
release. I call this chemical structure a Hydroton and propose it has properties similar to 
metallic hydrogen.[190-193]  Many Hydrotons containing different numbers of H or D 
atoms are proposed to form where the gap happens to have the required dimension.  Once 
formed, these structures maintain the gap at the critical dimension as they fuse and then 
reform. In other words, this formation reaction follows all the rules governing chemical 
processes and, up to this stage, the process can be described as a totally conventional 
chemical process. The final phase involves a nuclear process that takes place without 
additional intervention. I have described this part of the process elsewhere [71, 186, 187, 
194, 195] but without the mathematical detail many people like to see.  This omission is 
done on purpose because an emphasis on the nuclear process is not useful at this time. 
Such information does not advance the ability to cause LENR.  Once LENR can be 
caused at will, the required details about the nuclear process will be easy to obtain.  I 



Chapter in the book by J-P Biberian 
3/11/2018 

 

12 

predict this information will eventually lead to an entirely new field of study the 
discovery by F-P made possible. 
 
CONCLUSION 
 No doubt, the experiment studies contain error just like all measurements.  
Nevertheless, the many similar results and patterns of behavior eliminate error as the 
cause of the basic behavior. The issue boils down to a simple choice.  Either the 
observations are real and reveal a new kind of nuclear process or many hundreds of 
scientists in laboratories all over the world have been making errors for the last 30 years 
that have been ignored in hundreds of peer reviewed papers. 
 The nuclear process is clearly unique and has not been previously identified in 
nature, although tritium production[196] in the earth’s magma suggests such a reaction 
might occur in the natural environment. That such a novel nuclear process could occur is 
the important discovery made by F-P, although they did not know it at the time. 
Amazingly, their work revealed a new kind of nuclear interaction made possible by the 
nature of a chemical structure.  This conclusion has been difficult for conventional 
science to accept because chemical conditions are not found to interact with nuclear 
processes, except on very rare occasions (https://en.wikipedia.org/wiki/Electron_capture). 
 Ironically, the long-term future of civilization appears to depend on either an 
energy source too complex to be practical (hot fusion) and on a source too strange to be 
believed (cold fusion). Nevertheless, a rational person might ask why are money and skill 
focused mainly on an apparently impractical and very expensive method while another 
approach remains largely unexplored? Why put all the eggs in one basket? Isn’t science 
supposed to solve difficult problems and in the process find beneficial solutions?  
 The debate about the reality of LENR has now been resolved.  LENR is real.  
Now we need to discover how it works. The race is on. 
 
ACKNOWLEDGEMENTS 
 The author is grateful to Lewis Larsen, Brian Scanlan, Charles Entenmann, 
Charles Becker, Matt Trevithick, and Robert Duncan for their support.  
 
References 
[1] M. Fleischmann, S. Pons, M. Hawkins, Electrochemically induced nuclear fusion of 
deuterium, J. Electroanal. Chem. 261 (1989) 301-8 and errata in Vol. 263, 187-8. 
[2] M. Fleischmann, An overview of cold fuson phenomena, in: F. Will (Ed) The First 
Annual Conference on Cold Fusion, National Cold Fusion Institute, University of Utah 
Research Park, Salt Lake City, Utah, 1990, pp. 344. 
[3] M. Fleischmann, S. Pons, M.W. Anderson, L.J. Li, M. Hawkins, Calorimetry of the 
palladium-deuterium-heavy water system, J. Electroanal. Chem. 287 (1990) 293. 
[4] S. Pons, M. Fleischmann, Calorimetric measurements of the palladium/deuterium 
system: fact and fiction, Fusion Technol. 17 (1990) 669. 
[5] M. Fleischmann, S. Pons, Some comments on the paper "Analysis of experiments on 
the calorimetry of LiOD-D2O electrochemical cells", by R.H. Wilson et al., J. 
Electroanal. Chem. 332 [1992] 1, J. Electroanal. Chem. 332 (1992) 33. 
[6] M. Fleischmann, S. Pons, Calorimetry of the Pd-D2O system: from simplicity via 
complications to simplicity, Phys. Lett. A 176 (1993) 118. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

13 

[7] M. Fleischmann, S. Pons, M. Le Roux, J. Roulette, Calorimetry of the Pd-D2O 
system: The search for simplicity and accuracy, Trans. Fusion Technol. 26 (1994) 323. 
[8] M. Fleischmann, S. Pons, G. Preparata, Possible theories of cold fusion, Nuovo 
Cimento 107A (1994) 143-56. 
[9] S. Pons, M. Fleischmann, Heat after death, Trans. Fusion Technol. 26 (1994) 87-95. 
[10] M. Fleischmann, Reflections on the sociology of science and social responsibility in 
science, in relationship to cold fusion, Accountability Res. 8 (2000) 19. 
[11] F. McGalliard, S.R. Chubb, B.J. Feldman, Cold fusion and reproducibility, Phys. 
Today 63 (2010) 11. 
[12] T. Feder, DOE warms to cold fusion, Physics Today April (2004) 27-8. 
[13] A.E. Shamoo, The Ethical Import of Cold Fusion Controversy Accountability Res. 8 
(2000) i (editorial). 
[14] R.D. Armstrong, Editorial:The cold fusion debate, Electrochimica Acta 34 (1989) 
1287. 
[15] S. Begley, H. Hurt, A. Murr, M. Rogers, The Race for Fusion, and The Follies of 
Science,  Newsweek, 1989, pp. 49. 
[16] J.E. Bishop, Heat Source in Fusion Find May Be Mystery Reaction and Brigham 
Young Physicists Reveal Details of Second H-Fusion Discovery and Will New Energy 
Sources Soon Power U.S.?,  Wall Street Journal, 1989. 
[17] Editorial, Cold Confusion, and Cold Results from Utah, Nature (London) 338 (1989) 
361, 4. 
[18] I. Goodwin, Fusion in a flask: Expert DOE panel throws cold water on Utah 
discovery, Physics Today December (1989) 43. 
[19] J.M. Irvine, S. Riley, Cold fusion doubts and controls, Nature (London) 339 (1989) 
515 (15-Jun). 
[20] D. Lindley, Official thumbs down, Nature 342 (1989) 215. 
[21] W.J. Broad, Cold Fusion Claimants Review Puzzling Results,  The New York 
Times, NY, 1990, pp. 8. 
[22] W.J. Broad, Scientist Defends Cold Fusion Work,  The New York Times, NY, 1990. 
[23] W.J. Broad, Cold Fusion Still Escapes Usual Checks of Science,  New York Times, 
New York, 1990, pp. B5 and B9. 
[24] S. Kogashi, Present status of cold fusion research, J. Inst. Electron. Inf. Commun. 
Eng. (Japan) 73 (1990) 1311 (in Japanese). 
[25] D. Lindley, The embarrassment of cold fusion, Nature (London) 344 (1990) 375. 
[26] D. Morrison, The Rise And Decline of Cold Fusion., Physics World  (1990) 35. 
[27] R. Pool, Cold fusion: End of act 1, Science 244 (1990) 1039. 
[28] F. Close, Cold fusion I: The discovery that never was, New Scientist 1752 (1991) 
46. 
[29] G. Bylinsky, Cold fusion heats up again, Fortune Magazine 124 (1991) 18. 
[30] W.J. Broad, Cold-Fusion Claim is Faulted on Ethics as Well as Science,  The New 
York Times, NY, 1991, pp. 1. 
[31] T. Braun, World Flash on Cold Fusion No. 10, J Radioanal. Chem. 154 (1991) 1. 
[32] B. Bower, Peer review under fire, Science News 139 (1991) 394. 
[33] J.O.M. Bockris, Cold fusion II:  The story continues, New Scientist 19 (1991) 50. 
[34] J. Bockris, How Physicists and Chemists Differ, 21st Century Sci. & Technol. 4 
(1991) 65-6. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

14 

[35] C. Platt, What if cold fusion is real?,  Wired, 1998, pp. 170. 
[36] L. Kowalski, Social Aspects of Cold Fusion: 23 Years Later, Prog. in Phys. 2 (2012) 
L7. 
[37] M. Fleischmann, Background to cold fusion: The genesis of a concept, in: J. 
Marwan, S.B. Krivit (Eds), ACS Symposium Series 998, Low-Energy Nuclear Reactions 
Sourcebook, American Chemical Society, Washington, DC, 2008, pp. 19. 
[38] E. Mallove, Fire from ice, John Wiley, NY, 1991. 
[39] C.G. Beaudette, Excess heat.  Why cold fusion research prevailed, Oak Grove Press 
(Infinite Energy, Distributor), Concord, NH, 2000. 
[40] B. Simon, Undead science: Science studies and the afterlife of cold fusion, Rutgers 
University Press, New Brunswick, NJ, 2002. 
[41] J.R. Huizenga, Cold fusion: The scientific fiasco of the century, second ed., Oxford 
University Press, New York, 1993. 
[42] ERAB, Report of the cold fusion panel to the Energy Research Advisory Board, 
Department of Energy, DOE/S-0073, Washington, DC, 1989. 
[43] F. Close, Too hot to handle. The race for cold fusion, second ed., Penguin, 
paperback, New York, 1992. 
[44] G. Taubes, Bad science. The short life and weird times of cold fusion, Random 
House, NY, 1993. 
[45] R. Park, Voodoo science, Oxford University Press, New York, NY, 2000. 
[46] E.K. Storms, C.L. Talcott, Electrolytic tritium production, Fusion Technol. 17 
(1990) 680. 
[47] E.K. Storms, Review of experimental observations about the cold fusion effect, 
Fusion Technol. 20 (1991) 433. 
[48] A. Takahashi, T. Iida, T. Takeuchi, A. Mega, Excess heat and nuclear products by 
D2O/Pd electrolysis and multibody fusion, Int. J. Appl. Electromagn. Mater. 3 (1992) 
221-30. 
[49] E.K. Storms, Measurements of excess heat from a Pons-Fleischmann-type 
electrolytic cell using palladium sheet, Fusion Technol. 23 (1993) 230. 
[50] E.K. Storms, A study of those properties of palladium that influence excess energy 
production by the Pons-Fleischmann effect, Infinite Energy 2 (1996) 50. 
[51] E.K. Storms, C. Talcott-Storms, The effect of hydriding on the physical structure of 
palladium and on the release of contained tritium, Fusion Technol. 20 (1991) 246. 
[52] J.E. Lowther, Hot spots in palladium hydride and cold fusion, Suid-Afrik. Tydskr. 
Wetenskap 87 (1991) 17. 
[53] S. Szpak, P.A. Mosier-Boss, J. Dea, F. Gordon, Polarized D+/Pd-D2O system: hot 
spots and "mini-explosions", in: P.L. Hagelstein, S.R. Chubb (Eds), Tenth International 
Conference on Cold Fusion, World Scientific Publishing Co., Cambridge, MA, 2003, pp. 
13. 
[54] E. Storms, Anomalous Energy Produced by PdD, JCMNS 20 (2016) 81-99. 
[55] E.K. Storms, Cold Fusion: From reasons to doubt to reasons to believe, Infinite 
Energy 1 (1995) 23. 
[56] E.K. Storms, Cold fusion, a challenge to modern science, J. Sci. Expl. 9 (1995) 585. 
[57] E.K. Storms, How to produce the Pons-Fleischmann effect, Fusion Technol. 29 
(1996) 261. 
[58] E.K. Storms, A review of the cold fusion effect, J. Sci. Exploration 10 (1996) 185. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

15 

[59] E.K. Storms, Cold fusion revisited, Infinite Energy 4 (1998) 16-29. 
[60] E.K. Storms, A critical evaluation of the Pons-Fleischmann effect: Part 1, Infinite 
Energy 6 (2000) 10. 
[61] E.K. Storms, Where do we stand on cold fusion?, 21st Century Sci. & Technol. 
Winter (2000) 76. 
[62] E.K. Storms, The present status of chemically-assisted nuclear reactions, Infinite 
Energy 5 (2000) 26. 
[63] E.K. Storms, The Experimental Evidence, 21st Century Winter (2004) 16-41. 
[64] E.K. Storms, The status of cold fusion (2010), Naturwissenschaften 97 (2010) 861. 
[65] E.K. Storms, B. Scanlan, What is real about cold fusion and what explanations are 
plausible?, J. Cond. Matter Nucl. Sci. 4 (2011) 17-31. 
[66] E.K. Storms, Efforts to explain low-energy nuclear reactions, Naturwissenschaften 
100 (2013) 1103. 
[67] E. Storms, The present status of cold fusion and its expected influence on science 
and technology, Innovative Energy Policy 3 (2014) http://dx.doi.org/10.4172/2090-
5009.1000113. 
[68] E. Storms, Introduction to the main experimental findings of the LENR field, 
Current Science 108 (2015) 535-9. 
[69] E. Storms, A New Source of Energy using Low-Energy Fusion of Hydrogen., 
Environmental Science : An Indian Journal  (2017). 
[70] E.K. Storms, The science of low energy nuclear reaction, World Scientific, 
Singapore, 2007. 
[71] E.K. Storms, The explanation of low energy nuclear reaction, Infinite Energy Press, 
Concord, NH, 2014. 
[72] D. Clery, ITER's $12 billion gamble, Science 214 (2006) 238. 
[73] D. Clery, Schedule concerns delay ITER's go-ahead, Science 326 (2009) 1172. 
[74] J.-P. Petit, ITER Chronicle of a probable failure, 2012. 
[75] V.F. Zelenskii, V.F. Rybalko, A.N. Morozov, S.V. Pistryak, G.D. Tolstolutskaya, 
V.G. Kulish, Preliminary results of the second series of experiments on cold fusion, 
Vopr. At. Nauki Tekh. Ser.: Fiz. Radiats. Povr. Radiats. Materialoved. 2 (1991) 48 (In 
Russian). 
[76] V.F. Zelenskii, V.F. Rybalko, A.N. Morozov, G.D. Tolstolutskaya, V.G. Kulish, 
S.V. Pistryak, I.S. Martynov, Experiments on cold nuclear fusion in Pd and Ti saturated 
with deuterium by ion implantation, Vopr. At. Nauki Tekh. Ser.: Fiz. Radiats. Povr. 
Radiats. Materialoved. 52 (1990) 65 (in Russian). 
[77] K. Czerski, New evidence of the cold nuclear fusion – accelerator experiments at 
very low energies,  New Advances on the Fleischmann-Pons Effect, European 
Parliament, Brussels, 2013. 
[78] J.C. Dufour, X. Dufour, D. Murat, A practical way to generate protons (deuterons) 
of energy between 500 and 1000 eV.,  15th International Conference on Condensed 
Matter Nuclear Science (ICCF-15), ENEA, Rome, Italy, 2009. 
[79] J. Kasagi, Screening potential for nuclear reactions in condensed matter, in: D.L. 
Nagel, M.E. Melich (Eds), 14th International Conference on Condensed Matter Nuclear 
Science, www.LENR.org, Washington, DC, 2008, pp. 318-25. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

16 

[80] J. Kasagi                                               , Y. Honda, Screening Energy of the d+d 
Reaction in an Electron Plasma Deduced from Cooperative Colliding Reaction, J. 
Cond. Matter. Nucl. Sci. 19 (2016) 127-34. 
[81] J. Kasagi, H. Yuki, T. Baba, T. Noda, J. Taguchi, W. Galster, Strongly enhanced Li 
+ D reaction in Pd observed in deuteron bombardment on PdLix with energies between 
30 and 75 keV, J. Phys. Soc. Japan 73 (1998) 608-12. 
[82] E.N. Tsyganov, Cold Nuclear Fusion*, Phys. At. Nucl. 75 (2012) 153-9. 
[83] D.V. Balin, E.M. Maev, V.I. Medvedev, G.G. Semenchuk, Y.V. Smirenin, A.A. 
Vorobyov, A.A. Vorobyov, Y.K. Zalite, Experimental investigation of the muon 
catalyzed d-d fusion, Phys. Lett. B 141 (1984) 173. 
[84] S.E. Jones, Muon-catalysed fusion revisited, Nature (London) 321 (1986) 327. 
[85] H.E. Rafelski, D. Harley, G.R. Shin, J. Rafelski, Cold fusion: muon-catalyzed 
fusion, J. Phys. B 24 (1991) 1469. 
[86] J. Read, Muons, deuterium, and cold fusion, Phys. Today 63 (2010) 10. 
[87] M. Srinivasan, Introduction to isotopic shifts and transmutations observed in LENR 
experiments, Current Science 108 (2015) 624-7. 
[88] V.I. Vysotskii, A.A. Kornilova, Microbial transmutation of Cs-137 and LENR in 
growing biological systems, Current Science 108 (2015) 636-40. 
[89] V. Vysotskii, A.A. Kornilova, Low-energy nuclear reactions and transmutation of 
stable and radioactive isotopes in growing biological systems, J. Cond. Matter Nucl. Sci. 
4 (2011) 146-60. 
[90] J.C. Fisher, Palladium fusion triggered by polyneutrons, J. Cond. Matter Nucl. Sci. 1 
(2007) 1. 
[91] A. Widom, L. Larsen, Ultra low momentum neutron catalyzed nuclear reactions on 
metallic hydride surfaces, Eur. Phys. J. C46 (2006) 107. 
[92] F. Dalard, M. Ulman, J. Augustynski, P. Selvam, Electrochemical incorporation of 
lithium into palladium from aprotic electrolytes, J. Electroanal. Chem. 270 (1989) 445. 
[93] M. Nakada, T. Kusunoki, M. Okamoto, O. Odawara, A role of lithium for the 
neutron emission in heavy water electrolysis, in: H. Ikegami (Ed) Third International 
Conference on Cold Fusion, "Frontiers of Cold Fusion", Universal Academy Press, Inc., 
Tokyo, Japan, Nagoya Japan, 1992, pp. 581. 
[94] K. Ota, H. Yoshitake, O. Yamazaki, M. Kuratsuka, K. Yamaki, K. Ando, Y. Iida, N. 
Kamiya, Heat measurement of water electrolysis using Pd cathode and the 
electrochemistry, in: T.O. Passell (Ed) Fourth International Conference on Cold Fusion, 
Electric Power Research Institute 3412 Hillview Ave., Palo Alto, CA 94304, Lahaina, 
Maui, 1993, pp. 5. 
[95] F. Raiola, B. Burchard, Z. Fülöp, G. Gyürky, S. Zeng, J. Cruz, A. Di Leva, B. 
Limata, M. Fonseca, H. Luis, M. Aliotta, H.W. Becker, C. Broggini, A. D'Onofrio, L. 
Gialanella, G. Imbriani, A.P. Jesus, M. Junker, J.P. Ribeiro, V. Roca, C. Rolfs, M. 
Romano, E. Somorjai, F. Strieder, F. Terrasi, Enhanced d(d,p)t fusion reaction in metals, 
Eur. J. Phys. 27A (2006). 
[96] T.N. Claytor, M.M. Fowler, Summary of Tritium Evolution from Various 
Experiments,  12th International Workshop on Anomalies in Hydrogen Loaded Metals, 
Italy, 2017. 
[97] V.A. Romodanov, Tritium generation during the interaction of plasma glow 
discharge with metals and a magnetic field, in: P.L. Hagelstein, S.R. Chubb (Eds), Tenth 



Chapter in the book by J-P Biberian 
3/11/2018 

 

17 

International Conference on Cold Fusion, World Scientific Publishing Co., Cambridge, 
MA, 2003, pp. 325-52. 
[98] A. Takahashi                                               , A. Kitamuraz, R. Seto, Y. Fujita, 
Taniike, Y. Furuyama, T. Murota, T. Tahara, Anomalous Exothermic and Endothermic 
Data Observed by Nano-Ni-Composite Samples, JCMNS 15 (2015) 23-32. 
[99] M.R. Swartz, G.M. Verner, J.W. Tolleson, P.L. Hagelstein, Dry, preloaded 
NANOR®-type CF/LANR components, Current Science 108 (2015) 595-600. 
[100] J. Warner, J. Dash, S. Frantz, Electrolysis of D2O with titanium cathodes: 
enhancement of excess heat and further evidence of possible transmutation, in: X.Z. Li 
(Ed) The Ninth International Conference on Cold Fusion, Tsinghua University, Beijing, 
China: Tsinghua University, 2002, pp. 404. 
[101] J.P. Biberian, G. Lonchampt, Deuterium gas loading of palladium using a solid 
state electrolyte, in: X.Z. Li (Ed) The 9th International Conference on Cold Fusion, 
Condensed Matter Nuclear Science, Tsinghua Univ. Press, Tsinghua Univ., Beijing, 
China, 2002, pp. 17. 
[102] T. Mizuno, T. Akimoto, K. Azumi, M. Kitaichi, K. Kurokawa, Anomalous heat 
evolution from a solid-state electrolyte under alternating current in high-temperature D2 
gas, Fusion Technol. 29 (1996) 385. 
[103] R.A. Oriani, An investigation of anomalous thermal power generation from a 
proton-conducting oxide, Fusion Technol. 30 (1996) 281. 
[104] L.C. Case, Catalytic fusion of deuterium into helium-4, in: F. Jaeger (Ed) The 
Seventh International Conference on Cold Fusion, ENECO, Inc., Salt Lake City, UT, 
Vancouver, Canada, 1998, pp. 48. 
[105] M.C.H. McKubre, Review of experimental measurements involving dd reactions, 
PowerPoint slides, in: P.L. Hagelstein, S.R. Chubb (Eds), Tenth International Conference 
on Cold Fusion, World Scientific Publishing Co., Cambridge, MA, 2003. 
[106] M.R. Swartz, G. Verner, P.L. Hagelstein, Impact of Electrical Avalanche through a 
ZrO2–NiD Nanostructured CF/LANR Component on its Incremental Excess Power Gain, 
JCMNS 19 (2016) 287-97. 
[107] M. Swartz                                               , Incremental High Energy Emission from 
a ZrO2–PdD Nanostructured Quantum Electronic Component CF/LANR, J. Cond. Matter 
Nucl. Sci. 15 (2015) 92-101. 
[108] J.-P. Biberian, G. Lonchampt, L. Bonnetain, J. Delepine, Electrolysis of LaAlO3 
single crystals and ceramics in a deuteriated atmosphere, in: F. Jaeger (Ed) The Seventh 
International Conference on Cold Fusion, ENECO, Inc., Salt Lake City, UT, Vancouver, 
Canada, 1998, pp. 27. 
[109] G.H. Miley, G. Narne, M.J. Williams, J.A. Patterson, J. Nix, D. Cravens, H. Hora, 
Quantitative observations of transmutation products occuring in thin-film coated 
microspheres during electrolysis, in: M. Okamoto (Ed) Sixth International Conference on 
Cold Fusion, Progress in New Hydrogen Energy, New Energy and Industrial Technology 
Development Organization, Tokyo Institute of Technology, Tokyo, Japan, Lake Toya, 
Hokkaido, Japan, 1996, pp. 629. 
[110] G.H. Miley, J.A. Patterson, Nuclear transmutations in thin-film nickel coatings 
undergoing electrolysis, J. New Energy 1 (1996) 5. 
[111] H. Hora, J.C. Kelly, G. Miley, Energy gain and nuclear transmutation by low-
energy p- or d-reaction in metal lattices, Infinite Energy 2 (1997) 48. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

18 

[112] G. Miley, Characteristics of reaction product patterns in thin metallic films 
experiments, in: W.J.M.F. Collis (Ed) Asti Workshop on Anomalies in 
Hydrogen/Deuterium Loaded Metals, Italian Phys. Soc., Villa Riccardi, Rocca d'Arazzo, 
Italy, 1997, pp. 77-87. 
[113] G.H. Miley, Possible evidence of anomalous energy effects in H/D-loaded solids-
low energy nuclear reactions (LENRS), J. New Energy 2 (1997) 6. 
[114] H. Hora, G.H. Miley, New magic numbers from low energy nuclear transmutations 
predict element (306)X(126) for compound reactions, Czech. J. Phys. 48 (1998) 1111. 
[115] H. Hora, G.H. Miley, J.C. Kelly, Y. Narne, Nuclear shell magic numbers agree 
with measured transmutation by low-energy reactions, in: F. Jaeger (Ed) The Seventh 
International Conference on Cold Fusion, ENECO, Inc., Salt Lake City, UT, Vancouver, 
Canada, 1998, pp. 147-51. 
[116] G.H. Miley, Product characteristics and energetics in thin-film electrolysis 
experiments, in: F. Jaeger (Ed) The Seventh International Conference on Cold Fusion, 
ENECO, Inc., Salt Lake City, UT, Vancouver, Canada, 1998, pp. 241-51. 
[117] H. Hora, G.H. Miley, J.C. Kelly, G. Salvaggi, A. Tate, F. Osman, R. Castillo, 
Proton-metal reactions in thin films with Boltzmann distribution similar to nuclear 
astrophysics, Fusion Technol. 36 (1999) 331. 
[118] G.H. Miley, Emerging physics for a breakthrough thin-film electrolytic power unit, 
in: M.S. El-Genk (Ed) Space Technol. Applic. Int. Forum, 1999, pp. 1227. 
[119] H. Hora, G. Miley, J. Kelly, Low energy nuclear reactions of protons in host 
metals, in: F. Scaramuzzi (Ed) 8th International Conference on Cold Fusion, Italian 
Physical Society, Bologna, Italy, Lerici (La Spezia), Italy, 2000, pp. 425-30. 
[120] H. Hora, G. Miley, J. Kelly, Low-energy nuclear reactions of protons in host metals 
at picometer distance, Trans. Am. Nucl. Soc. 83 (2000) 357. 
[121] H. Hora, G.H. Miley, Heavy nuclide synthesis by neutrons in astrophysics and by 
screened protons in host metals, Czech. J. Phys. 50 (2000) 433-9. 
[122] G. Miley, On the reaction product and heat correlation for LENRs, in: F. 
Scaramuzzi (Ed) 8th International Conference on Cold Fusion, Italian Physical Society, 
Bologna, Italy, Lerici (La Spezia), Italy, 2000, pp. 419. 
[123] G.H. Miley, H. Hora, A.G. Lipson, S.O. Kim, N. Luo, C.H. Castano, T. Woo, 
Progress in thin-film LENR research at the University of Illinois., in: X.Z. Li (Ed) The 
9th International Conference on Cold Fusion, Condensed Matter Nuclear Science, 
Tsinghua Univ. Press, Tsinghua Univ., Beijing, China, 2002, pp. 255. 
[124] G. Miley, G. Narne, T. Woo, Use of combined NAA and SIMS analysis for 
impurity level isotope detection,  8th Intern. Conf. on Analytic Radiochemistry, 2003. 
[125] G.H. Miley, P.J. Shrestha, Review of transmutation reactions in solids, in: P.L. 
Hagelstein, S.R. Chubb (Eds), Tenth International Conference on Cold Fusion, World 
Scientific Publishing Co., Cambridge, MA, 2003, pp. 361-78. 
[126] H. Hora, G. Miley, X.Z. Li, J. Kelly, F. Osman, Low-energy nuclear reactions 
resulting as picometer interactions with similarity to K-shell electron capture, in: J.-P. 
Biberian (Ed) 11th International Conference on Cold Fusion, World Scientific C, 
Marseilles, France, 2004, pp. 822. 
[127] G. Miley, G. Narne, T. Woo, Use of combined NAA and SIMS analyses for 
impurity level isotope detection, J. Radioanalytical and Nuclear Chemistry 263 (2005) 
691-6. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

19 

[128] G. Miley, P.J. Shrestha, Overview of light water/hydrogen-based low energy 
nuclear reactions, in: A. Takahashi, K. Ota, Y. Iwamura (Eds), Condensed Matter 
Nuclear Science, ICCF-12, World Scientific, Yokohama, Japan, 2005, pp. 34. 
[129] G. Miley, Summary of the transmutation workshop held in association with ICCF-
14, in: D.L. Nagel, M.E. Melich (Eds), 14th International Conference on Condensed 
Matter Nuclear Science, Washington DC, 2008, pp. 212-6. 
[130] G. Miley, P. Shrestha, Transmutation reactions and associated low-energy nuclear 
reactions effects in solids, in: J. Marwan, S.B. Krivit (Eds), ACS Symposium Series 998, 
Low-Energy Nuclear Reactions Sourcebook, American Chemical Society, Washington, 
DC, 2008, pp. 173-218. 
[131] G. Miley, Transmutation Type LENR Brief comment about connection between 
DD reactions and Transmutations, talks  (2010). 
[132] G. Miley, X. Yang, H. Hora, Ultra-high density deuteron-cluster electrode for low-
energy nuclear reactions, J. Cond. Matter Nucl. Sci. 4 (2011) 256-68. 
[133] M. Srinivasan, G. Miley, E.K. Storms, Low-energy nuclear reactions: 
Transmutations, in: S. Krivit, J.H. Lehr, T.B. Kingery (Eds), Nuclear Energy 
Encyclopedia: Science, Technology, and Applications, John Wiley & Sons, Hoboken, NJ, 
2011, pp. 503-39. 
[134] H. Hora, G. Miley, M. Prelas, K.J. Kim, X. Yang, Surface effect for gas loading 
micrograin palladium for low energy nuclear reactions LENR,  ICCF-17, 
http://www.iccf17.org/sub16.php, Daejeon, Korea, 2012. 
[135] T. Mizuno, K. Inoda, T. Akimoto, K. Azumi, M. Kitaichi, K. Kurokawa, T. 
Ohmori, M. Enyo, Formation of 197Pt radioisotopes in solid state electrolyte treated by 
high temperature electrolysis in D2 gas., Infinite Energy 1 (1995) 9. 
[136] T. Mizuno, Electrochemistry 64 (1996) 1160. 
[137] T. Mizuno, T. Akimoto, K. Azumi, M. Kitaichi, K. Kuroiwa, M. Enyo, Excess heat 
evolution and analysis of elements for solid state electrolyte in deuterium atmosphere 
during applied electric field, J. New Energy 1 (1996) 79. 
[138] T. Mizuno, T. Ohmori, M. Enyo, Anomalous isotopic distribution in palladium 
cathode after electrolysis, J. New Energy 1 (1996) 37-44. 
[139] T. Mizuno, T. Ohmori, M. Enyo, Isotopic changes of the reaction products induced 
by cathodic electrolysis in Pd, J. New Energy 1 (1996) 31. 
[140] T. Mizuno, T. Ohmori, K. Kurokawa, T. Akimoto, M. Kitaichi, K. Inoda, K. 
Azumi, S. Shimokawa, M. Enyo, Anomalous isotopic distribution of elements deposited 
on palladium induced by cathodic electrolysis, Denki Kagaku oyobi Kogyo Butsuri 
Kagaku 64 (1996) 1160 (in Japanese). 
[141] T. Ohmori, T. Mizuno, M. Enyo, Isotopic distributions of heavy metal elements 
produced during the light water electroysis on gold electrodes, J. New Energy 1 (1996) 
90. 
[142] T. Mizuno, K. Inoda, T. Akimoto, K. Azumi, M. Kitaichi, K. Kurokawa, T. 
Ohmori, M. Enyo, Anomalous gamma peak evolution from SrCe solid state electrolyte 
charged in D2 gas, Int. J. Hydrogen Energy 22 (1997) 23. 
[143] T. Ohmori, M. Enyo, T. Mizuno, Y. Nodasaka, H. Minagawa, Transmutation in the 
electrolysis of light water - excess energy and iron production in a gold electrode, Fusion 
Technol. 31 (1997) 210. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

20 

[144] T. Ohmori, T. Mizuno, Nuclear transmutation occurring in the electrolysis on 
several metal electrodes, Curr. Topics Electrochem. 5 (1997) 37. 
[145] T. Ohmori, T. Mizuno, H. Minagawa, M. Enyo, Low temperature nuclear 
transmutation forming iron on/in gold electrode during light water electrolysis, J. 
Hydrogen Energy 22 (1997) 459. 
[146] T. Mizuno, Nuclear transmutation: The reality of cold fusion, Infinite Energy Press, 
Concord, NH, 1998. 
[147] T. Mizuno, T. Akimoto, T. Ohmori, M. Enyo, Confirmation of the changes of 
isotopic distribution for the elements on palladium cathode after strong electrolysis in 
D2O solutions, Int. J. Soc. Mat. Eng. Resources 6 (1998) 45. 
[148] T. Ohmori, T. Mizuno, Strong excess energy evolution, new element production, 
and electromagnetic wave and/or neutron emission in the light water electrolysis with a 
tungsten cathode, in: F. Jaeger (Ed) The Seventh International Conference on Cold 
Fusion, ENECO, Inc., Salt Lake City, UT, Vancouver, Canada, 1998, pp. 279. 
[149] T. Ohmori, T. Mizuno, Excess energy evolution and transmutation, Infinite Energy 
4 (1998) 14. 
[150] T. Ohmori, T. Mizuno, K. Kurokawa, M. Enyo, Nuclear transmutation reaction 
occurring during the light water electrolysis on Pd electrode, Int. J. Soc. Mat. Eng. 
Resources 6 (1998) 35. 
[151] T. Ohmori, T. Mizuno, Y. Nodasaka, M. Enyo, Transmutation in a gold-light water 
electrolysis system, Fusion Technol. 33 (1998) 367. 
[152] T. Ohmori, T. Mizuno, Nuclear transmutation reaction caused by light water 
electrolysis on tungsten cathode under incandescent conditions, Infinite Energy 5 (1999) 
34. 
[153] T. Mizuno, Experimental confirmation of the nuclear reaction at low energy caused 
by electrolysis in the electrolyte,  Proceedings for the Symposium on Advanced Research 
in Energy Technology 2000, Hokkaido University, 2000, pp. 95-106. 
[154] T. Mizuno, T. Ohmori, K. Azumi, T. Akimoto, A. Takahashi, Confirmation of heat 
generation and anomalous element caused by plasma electrolysis in the liquid, in: F. 
Scaramuzzi (Ed) 8th International Conference on Cold Fusion, Italian Physical Society, 
Bologna, Italy, Lerici (La Spezia), Italy, 2000, pp. 75-80. 
[155] A. Takahashi, M. Ohta, T. Mizuno, A model analysis on low-energy photo-fusion 
of Pd isotopes under dynamic conditions of PdH(D)x, in: F. Scaramuzzi (Ed) 8th 
International Conference on Cold Fusion, Italian Physical Society, Bologna, Italy, Lerici 
(La Spezia), Italy, 2000, pp. 397-402. 
[156] A. Takahashi, M. Ohta, T. Mizuno, Radiation-less fission products by selective 
channel low-energy photofission for A>100 elements, Trans. Am. Nucl. Soc. 83 (2000) 
369. 
[157] T. Mizuno, T. Ohmori, T. Akimoto, Generation of heat and products during plasma 
electrolysis, in: P.L. Hagelstein, S.R. Chubb (Eds), Tenth International Conference on 
Cold Fusion, World Scientific Publishing Co., Cambridge, MA, 2003, pp. 73-88. 
[158] T. Ohmori, H. Yamada, S. Narita, T. Mizuno, Y. Aoki, Enrichment of 41K isotope 
in potassium formed on and in a rhenium electrode during plasma electrolysis in 
K2CO3/H2O and K2CO3/D2O solutions., J. Appl. Electrochem. 33 (2003) 643. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

21 

[159] T. Mizuno, Y. Aoki, D.Y. Chung, F. Sesftel, Generation of heat and products 
during plasma electrolysis, in: J.-P. Biberian (Ed) 11th International Conference on Cold 
Fusion, World Scientific Co., Marseilles, France, 2004, pp. 161. 
[160] T. Mizuno, Y. Toriyabe, Anomalous energy generation during conventional 
electrolysis, in: A. Takahashi, K. Ota, Y. Iwamura (Eds), Condensed Matter Nuclear 
Science, ICCF-12, World Scientific, Yokohama, Japan, 2005, pp. 65. 
[161] Y. Toriyabe, T. Mizuno, T. Ohmori, Y. Aoki, Elemental analysis of palladium 
electrodes after Pd/Pd light water critical electrolysis, in: A. Takahashi, K. Ota, Y. 
Iwamura (Eds), Condensed Matter Nuclear Science, ICCF-12, World Scientific, 
Yokohama, Japan, 2005, pp. 253. 
[162] T. Mizuno, Transmutation reactions in condensed matter, in: J. Marwan, S.B. 
Krivit (Eds), ACS Symposium Series 998, Low-Energy Nuclear Reactions Sourcebook, 
American Chemical Society, Washington, DC, 2008, pp. 271. 
[163] H. Kozima, T. Mizuno, Investigation of the Cold Fusion Phenomenon in the 
Surface Region of Hydrogen Non-occlusive Metal Catalysts; W, Pt, and Au, Am. Phys. 
Soc.  (2009) 16003. 
[164] T. Mizuno, Method of controlling a chemicallyinduced nuclear reaction in metal 
nanoparticles,  ICCF-18, Columbia , MO, 2013. 
[165] Y. Iwamura, N. Gotoh, T. Itoh, I. Toyoda, Characteristic X-ray and neutron 
emissions from electrochemically deuterated palladium, in: S. Pons (Ed) 5th International 
Conference on Cold Fusion, IMRA Europe, Sophia Antipolis Cedex, France, Monte-
Carlo, Monaco, 1995, pp. 197. 
[166] Y. Iwamura, H. Itoh, N. Gotoh, M. Sakano, I. Toyoda, H. Sakata, Detection of 
anomalous elements, X-ray and excess heat induced by continuous diffusion of deuterium 
through multi-layer cathode (Pd/CaO/Pd), Infinite Energy 4 (1998) 56. 
[167] Y. Iwamura, T. Itoh, N. Gotoh, M. Sakano, I. Toyoda, H. Sakata, Detection of 
anomalous elements, X-ray and excess heat induced by continous diffusion of deuterium 
through multi-layer cathode (Pd/CaO/Pd), in: F. Jaeger (Ed) The Seventh International 
Conference on Cold Fusion, ENECO, Inc., Salt Lake City, UT, Vancouver, Canada, 
1998, pp. 167-71. 
[168] Y. Iwamura, T. Itoh, N. Gotoh, I. Toyoda, Detection of anomalous elements, X-ray, 
and excess heat in a D2-Pd system and its interpretation by the electron-induced nuclear 
reaction model, Fusion Technol. 33 (1998) 476. 
[169] Y. Iwamura, T. Itoh, M. Sakano, Nuclear products and their time dependence 
induced by continuous diffusion of deuterium through multi-layer palladium containing 
low work function material, in: F. Scaramuzzi (Ed) 8th International Conference on Cold 
Fusion, Italian Physical Society, Bologna, Italy, Lerici (La Spezia), Italy, 2000, pp. 141-
6. 
[170] Y. Iwamura, T. Itoh, M. Sakano, Nuclide transmutation device and nuclide 
transmutation method, Mitsubishi Heavy Industries, Ltd., U.S.A., 2002. 
[171] Y. Iwamura, T. Itoh, M. Sakano, S. Sakai, Observation of low energy nuclear 
reactions induced by D2 gas permeation through Pd complexes, in: X.Z. Li (Ed) The 
Ninth International Conference on Cold Fusion (ICCF9), Tsinghua University, Beijing, 
China, 2002, pp. 141. 
[172] Y. Iwamura, M. Sakano, T. Itoh, Elemental analysis of Pd complexes: effects of D2 
gas permeation, Jpn. J. Appl. Phys. A 41 (2002) 4642-50. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

22 

[173] Y. Iwamura, T. Itoh, M. Sakano, S. Sakai, S. Kuribayashi, Low energy nuclear 
transmutation in condensed matter induced by D2 gas permeation through Pd complexes: 
correlation between deuterium flux and nuclear products, in: P.L. Hagelstein, S.R. Chubb 
(Eds), Tenth International Conference on Cold Fusion, World Scientific Publishing Co., 
Cambridge, MA, 2003, pp. 435-46. 
[174] A. Iwamura, T. Itoh, M. Sakano, N. Yamazaki, S. Kuribayashi, Y. Terada, T. 
Ishikawa, J. Kasagi, Nuclear transmutation induced by deuterium permeation through the 
Pd complexes detected by surface asnd bulk analysis methods,  ICCF-11, Marseilles, 
France, 2004. 
[175] Y. Iwamura, T. Itoh, M. Sakano, N. Yamazaki, S. Kuribayashi, Y. Terada, T. 
Ishikawa, J. Kasagi, Observation of nuclear transmutation reactions induced by D2 gas 
permeation through Pd complexes, in: J.P. Biberian (Ed) ICCF-11, International 
Conference on Condensed Matter Nuclear Science, World Scientific, Marseilles, France, 
2004, pp. 339-50. 
[176] Y. Iwamura, T. Itoh, M. Sakano, N. Yamazaki, S. Kuribayashi, Y. Terada, T. 
Ishikawa, Observation of surface distribution of products by X-ray fluorescence 
spectrometry during D2 gas permeation through Pd cathodes, in: A. Takahashi, K. Ota, Y. 
Iwamura (Eds), Condensed Matter Nuclear Science, ICCF-12, World Scientific, 
Yokohama, Japan, 2005, pp. 178-87. 
[177] A. Takahashi, F. Celani, Y. Iwamura, The Italy-Japan Project- Fundamental 
research on cold transmutation process for treatment of nuclear wastes, in: A. Takahashi, 
K. Ota, Y. Iwamura (Eds), Condensed Matter Nuclear Science, ICCF-12, World 
Scientific, Yokohama, Japan, 2005, pp. 289. 
[178] Y. Iwamura, T. Itoh, N. Yamazaki, J. Kasagi, Y. Terada, T. Ishikawa, D. Sekiba, H. 
Yonemura, K. Fukutani, Observation of low energy nuclear transmutation reactions 
induced by deuterium permeation through multilayer Pd and CaO thin film, J. Cond. 
Matter Nucl. Sci. 4 (2011) 132-44. 
[179] Y. Iwamura, T. itoh, Y. Terada, T. Ishikawa, Transmutation reactions induced by 
deuterium permeation through nano-structured Pd multilayer thin film, Trans. Amer. 
Nucl. Soc. 107 (2012) 422. 
[180] Y. Iwamura, T. Itoh, N. Yamazaki, N. Watari, H. Yonemura, K. Fukutani, D. 
Sekiba, Recent advances in deuterium permeation transmutation experiments, J. Cond. 
Matter Nucl. Sci. submitted (2012). 
[181] Y. Iwamura, S. Tsuruga, T. Itoh, Increase of transmutation products in deuterium 
permeation induced transmutation, in: A. Kitamura (Ed) Proc. JCF13, Japan CF-Research 
Soc, WincAichi, Jap, 2012, pp. 196-213. 
[182] Y. Iwamura, T. Itoh, N. Yamazaki, H. Yonemura, K. Fukutani, D. Sekiba, Recent 
advances in deuterium permeation transmutation experiments, J. Cond. Matter Nucl. Sci. 
10 (2013) 63-71. 
[183] Y. Iwamura, J. Kasagi, H. Kikunaga, H. Yoshino, T. Itoh, M. Hattori, T. Mizuno, 
The Launch of a New Plan on Condensed Matter Nuclear Science at Tohoku University, 
JCMNS 19 (2016) 119-26. 
[184] L.C. Kong, X.L. Han, S.X. Zheng, H.F. Huang, Y.J. Yan, Q.L. Wu, Y. Deng, S.L. 
Lei, C.X. Li, X.Z. Li, Nuclear products and transmutation in a gas-loading D/Pd and 
H/Pd system, J. New Energy 3 (1998) 20. 



Chapter in the book by J-P Biberian 
3/11/2018 

 

23 

[185] J. Dufour, D. Murat, X. Dufour, J. Foos, Experimental observation of nuclear 
reactions in palladium and uranium, Trans. Am. Nucl. Soc. 83 (2000) 356. 
[186] E. Storms, Explaining Cold Fusion, J. Cond. Matter Nucl. Sci. 15 (2015) 295-304. 
[187] E.K. Storms, A Theory of LENR Based on Crack Formation, Infinite Energy 19 
(2013) 24-7. 
[188] E.K. Storms, B. Scanlan, What is real about cold fusion and what explanations are 
plausible?, in: J. Marwan (Ed) AIP Symposium Series, Am. Inst. of Phys., 2010. 
[189] M.C. McKubre, The conditions for excess heat production in the D/Pd system,  
ASTI-5, www.iscmns.org, Asti, Italy, 2004. 
[190] E. Wigner, H.B. Huntington, On the possibility of a metallic modification of 
hydrogen, J. Chem. Phys. 3 (1935) 764. 
[191] E.G. Brovman, Y. Kagan, A. Kholas, Properties of metallic hydrogen under 
pressure, Phys. JETP 35 (1972) 783-7. 
[192] R.L. Liboff, Fusion via metallic deuterium, Phys. Lett. 71A (1979) 361. 
[193] S. Badiei, P.U. Andersson, L. Holmlid, High-energy Coulomb explosions in ultra-
dense deuterium: Time-of-flight-mass spectrometry with variable energy and flight 
length, Int. J. Mass Spectro. 282 (2009) 70-6. 
[194] E. Storms, How Basic Behavior of LENR can Guide A Search for an Explanation, 
JCMNS 20 (2016) 100-38. 
[195] E. Storms, How the explanation of LENR can be made consistent with observed 
behaviour and natural laws, Current Science 108 (2015) 531-4. 
[196] S. Jiang, J. Liu, M. Hea, A possible in-situ 3H and 3He source in Earth’s interior: an 
alternative explanation of origin of 3He in deep Earth, Naturwissenschaften 97 (2010) 
655-62. 
  
 

 



Chapter in the book by J-P Biberian 
3/11/2018 

 

24 

FIGURE 1. Histogram of the measured (He/energy) ratio compared to that calculated 
from the mass change for the D+D=He reaction and from several proposed mechanisms. 
(Storms [89]) 
 

 
FIGURE 2. Histogram of log (tritium/neutron) ratio compared to the ratio produced by 
the hot fusion mechanism. (From Storms [89]) 
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FIGURE 3.  Log power production vs 1/T for the LENR process involving deuterium 
using the electrolytic method. [189] 
 
 
 


