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Keynote Address

Llewellyn King
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The Fleischmann-Pons Effect: Problems, Progress and Prospects

David J. Nagel
General Chairman

14th International Conference on Cold Fusion

Study of the Fleischmann-Pons Effect started poorly almost twenty years ago. Scientific,
technical, procedural and other problems burdened the field from the outset. Currently,
imperfect reproducibility, lack of a complete theory, inadequate funding, limited
communications and problems with securing patents still challenge what is an intrinsically inter-
disciplinary and actually quite complex subject.

Despite such difficulties, there has been remarkable scientific progress on the study of the FPE in
the past two decades. Experiments in China, France, India, Italy, Japan, Russia and the United
States, as well as in other countries, have been very productive. Now, many of the
characteristics of the FPE are known empirically. High quality data with very good signal-to-
noise ratios, published in over one hundred reports, shows that it is indeed possible to induce
nuclear reactions at ordinary temperatures and energies. The reactions can involve the
transmutation of heavy elements, as well as reactions of only light elements ordinarily of concern
for fusion. There are strong indications that the nuclear reactions occur on the surface of solid
materials. Connections between the FPE and nanotechnology are increasingly evident, but the
tools of nanotechnology have not yet been widely brought to bear on the FPE because of funding
limitations.

Data on the FPE from diverse experiments is widely available in conference proceedings, on the
web and in some scientific journals. Examination of that data convinces more and more people
that the FPE is now a legitimate field of science, and not only a collection of mistakes. It is now
unclear if the FPE will be the basis of commercial products. However, some start-up and larger
companies in the US and elsewhere are now working on the science in anticipation of
manufacturing power sources for sale. Production of energy without significant prompt radiation
or residual radioactivity is a very strong motivator. It is possible that power sources varying
from a few watts for portable electronics to kilowatts for home and mobile applications will
result from the current research. Beyond the need for scientific understanding, current
challenges include reproducibility, controllability, optimizations, scaling and reliability. It seems
to most researchers dealing with the FPE that the field should be receiving significant support at
a time of great concern and large impacts of rising energy costs.
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ICCF-14: A Conference Preview

Michael E. Melich
W.E. Meyer Institute of Systems Engineering

Naval Postgraduate School, Monterey, CA 93943

The first two days of this conference have been organized to give attendees who have not been
following the research on Condensed Matter Nuclear Science an opportunity to understand the
breadth and depth of work done since 1989. On each day of the conference reports of recent
investigations are presented with the more specialized work filling the final three days of the
conference. For ICCF-14 the organizers have commissioned topical reviews as well as invited
eight countries to write the history of research in the language of their country. On Wednesday
morning a brief synopsis of the country histories of CMNS in China, France, India, Italy, Japan
and Russia will be presented. Topical reviews on the evidence for the Fleischmann-Pons Effect,
the measurement of heat in an FPE experiment, the mechanisms found in theoretical
investigations of the CMNS experiments, and the gas loading of palladium with deuterium and
similar gas loading experiments are presented. On the final morning of the conference there will
be two sessions. The first will summarize the research results presented during the week and the
second panel will be a panel discussion of the future direction of the CMNS field.
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The Enabling Criteria of Electrochemical Heat: Beyond Reasonable Doubt

Dennis Cravens 1, Dennis Letts 2

1 Amridge University, Cloudcroft, New Mexico
2 Austin, Texas

One-hundred sixty seven papers from 1989 to 2007 concerning the generation of heat from
electrochemical cells were collected, listed, and digitally posted to a CD for reference, review
and study. A review showed four criteria that were required for successful experiments
attempting replication of the Fleischmann-Pons effect. All published negative results can be
traced to researchers not fulfilling one or more of these criteria. Statistical and Bayesian studies
show that observation of the Fleischmann-Pons effect is correlated with the criteria and that the
production of “excess heat” is a real physical effect “beyond a reasonable doubt.”

These four enabling criteria include:

1) demonstrated care to load Palladium slowly and to assure conditions will provide D/Pd ratios
above 0.85

2) demonstrated care to respect the chemistry of the system to create favorable surface conditions
and materials

3) demonstrated care to load at current densities below 25 mA/cm2 and then run at current
densities above 250 mA/cm2 to increase D flux to the cathode, and finally

4) demonstrated care to establish non-equilibrium conditions to trigger non-static D positions
within the cathode.

Major early “negative papers” were reviewed in light of the enabling criteria and all were found
lacking in one or more criteria.

Dennis Cravens is mainly a self funded researcher and has conducted more
than 500 electrochemical heat systems since 1989. His current research
involves working at high current densities and temperatures, boiling
electrolyte systems and explosive testing of deuterated materials. He reminds
us to 1) load cold and slow, 2) run hot and hard, 3) and create non-equilibrium
conditions for the deuterium.

Dennis Letts is mainly a self funded researcher and has been working on
electrochemical heat systems since 1990. He has built over 600 cells to study

deuterium in palladium systems. He has pioneered the use of radio frequencies and lasers to
trigger events in D-Pd electrochemical cells.

The Dennis Letts and Dennis Cravens team have been collaborating and working together for 16
years in the area of condensed nuclear matter.

Dennis Cravens
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A simple calorimetric method to avoid artifact in a controversial field: the ice
calorimeter

Jacques Dufour, Xavier Dufour, Denis Murat, Jacques Foos
CNAM - Laboratoire des sciences nucléaires - CC304A - 75141 Paris Cedex 03

The idea of the ice calorimeter is rather old. Antoine Lavoisier (1743-1794) developed in 1783 a
calorimetric method based on the measurement of the mass of the ice that melts when heated. It
is thus an absolute measurement, only based on the determination of a mass, the amount of heat
released being then computed from the very well known physical properties of ultra pure water.

This concept has been implemented, using modern technology to accurately measure the amount
of ice that melts during an experiment. The calorimeter can accommodate a cylindrical reactor
(diameter 36 mm, length 200 mm). Energies up to 15000 J can be measured, with an absolute
precicion better than 2%.

A description of the calorimeter will be given, together with examples of measurements.

Jacques Dufour

Born March 14, 1938

1958 Diploma from «Ecole Nationale Supérieure des Mines de
Paris»

1963 Penarroya mining company

1964 Shell group of companies. Various positions in refineries, head
quarters, commercial organization and research (in France and in the
Netherlands).

1988 Director of scientific relations for Shell group in France.

1993 Project leader in "Laboratoire des Sciences Nucléaires"
(CNAM). - Anomalous heat effects in certain metal/hydrogen
systems -
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Constant Heat Flow Calorimeter

T. V. Lautzenhiser, D. W. Phelps and M. Eisner
Science Associates

A constant heat flow calorimeter is described and it application to a Fleischmann-Pons
experiment is detailed. In this calorimeter the electrolytic cell is contained in an isothermal
chamber into which electrical power is fed from two separate sources .One source feeds biasing
power Paux. to an auxiliary resistive element located in the chamber while the other source
provides, Pe, the electrochemical power requirements for the cell. The cell temperature T1 is
maintained at its set point by varying Paux. as needed. Clearly power needs to be removed from
the cell if a steady state is to be maintained and this is accomplished by inducing heat flow
through a thermal link to a reference body whose temperature T2 is less than T1. The heat flow
is a function of the thermal gradient which needs to be closely controlled which in turn requires
active control of T2 and this is accomplished by coupling the reference body to an external heat
reservoir through a Peltier element. Power to the Peltier element is varied to maintain the
temperature of the reference body at T2. Heat stored in the cell requires an increase in Paux. to
the cell while heat generated in the cell results in a decrease in Paux., to the cell. The details of the
operation of the system over a period of 40 days is presented along with evidence for heat
production.
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Mass Flow Calorimetry

Michael C. H. McKubre
SRI International, Menlo Park, California, USA

Discussion of the Mass Flow first principles calorimeter in this paper is based primarily on the
analysis and experience gained at SRI in answering the question: “is there a Fleischmann Pons
heat effect (FPE)”? Subsequently other mass flow calorimeters, or more generically heat balance
calorimeters, were designed to answer this same question and some comment will be directed to
the technical differences resulting from different design philosophies, specifically those designed
and operated at ENEA, Osaka University, Energetics and the University of Tomsk.

In 1989 the challenges to the second-generation FPE calorimeters were threefold:

i. To allow reproducible demonstration of the effect – whether it be real or the
consequence of (unidentified) systematic error,

ii. To exhibit proven levels of accuracy, over sufficient periods to quantify heat
generation consistent with the FPE,

iii. The operating principle must be sufficiently simple to allow an open-minded non-
specialist to visualize the full range of potential error.

Discussion will be undertaken of ideal and non-ideal calorimeter operation, design principles and
practical implementation including long and short term accuracy and sensitivity as well as
limitations of heat balance calorimeters as the vehicle chosen to study the FPE.

Michael C. H. McKubre, BSc, MSc (Hons.), PhD., Victoria
University of Wellington New Zealand. Post Doctoral Research
Fellow the University, Southampton, England, 1976 – 1978.

SRI International, Menlo Park, CA, 1978 – present. Manager,
Electrochemistry Program 1982 – 1992, Director, Energy
Research Center 1992 – present.

Dr. McKubre is an expert in the areas of PdH and PdD
electrochemistry and calorimetry and has directed research and
undertaken consulting in this area for EPRI, MITI, DARPA,
DTRA, NRL, ONR, ENEA

ICCF 13. Credit E. Alvarez.
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Isoperibolic Calorimetric Measurements of the Fleischmann-Pons Effect

M. H. Miles1, and M. Fleischmann2

1 The Dixie Foundation, Dixie State College, St. George, UT 84770
2 Bury Lodge, Duck Street, Tisbury, Salisbury, Wiltshire, SP36LJ, U.K.

Important advantages exist for selecting a Dewar type isoperibolic calorimeter for measurements
of anomalous excess enthalpy produced by the Fleischmann-Pons Effect (FPE). These
advantages include a wide dynamic range for both the cell temperature and cell input power,
relative low cost, self-purification of the system, the safety of an open system, and heat transfer
mainly by electromagnetic radiation. Various generations of this calorimetry are described along
with the mathematical modeling. The use of control or “blank” experiments, such as replacing
palladium by platinum, show that anomalous excess power is measurable to within ±0.1 mW
using this electrochemical calorimetry. The application of this Dewar isoperibolic calorimetry at
other laboratories such as NHE (Japan), Grenoble (France), and Harwell (U.K.) is discussed.
Variations of isoperibolic calorimetry used by China Lake, Caltech, and M.I.T. are also
examined where the main heat transfer pathway is by conduction. An improved version of the
China Lake isoperibolic calorimeter is capable of measuring the small excess power (5 mW)
produced at the beginning of an experiment by the exothermic absorption of deuterium into
palladium.

Dr. Melvin H. Miles received his B.A. from Brigham Young University and
his Ph.D. in Physical Chemistry with a minor in Physics from the University
of Utah in 1966. His Ph.D. thesis was on fast reaction kinetics. His career
includes 28 years as a research scientist for the Navy laboratories at Corona
and China Lake, California where his research involved fuel cells, batteries,
electrochromic materials, corrosion, supercapacitors, thermodynamics,
carbon dioxide reduction, and cold fusion. Dr. Miles also worked on cold
fusion for six months in 1997-1998 at the NHE laboratory in Sapporo, Japan.
He is presently working on lithium thermal batteries as a contractor for the
Navy as well as on cold fusion research.
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The Method and Results Using Seebeck Calorimetry

Edmund Storms
KivaLabs, Santa Fe, NM

Acceptance of the Pons-Fleischmann effect has depended on acceptance of anomalous heat
production. Proving this claim involves use of a calorimeter. At least five different basic kinds
have been used. Naturally, each design has its own set of errors and characteristics needing
evaluation. Besides having only a small error, a calorimeter used to study cold fusion also must
be very stable because the studies usually last for a long time. In addition, the heat generated by
the electrolytic process needs to be removed to avoid having the cell get too hot. Because this
background energy can be large and the anomalous energy can be small, the calorimeter needs to
be very sensitive over a wide range of heating power. No single design is ideal in meeting these
requirements. Nevertheless, the Seebeck- or Kelvin- type comes close. This type of calorimeter
measures power. Accurate values can only be obtained when the temperature within the
calorimeter is constant. Energy of a reaction is obtained by integrating the power over a period of
time. This paper will describe the construction, operation, evaluation, and some results obtained
using such a calorimeter. Other authors have also used and described the method.
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On the Correlation of PdD Alloy Material Properties with the Occurrence of
Excess Power

V. Violante 1, E. Castagna 1, M. Sansovini 1, S. Lecci 1, F. Sarto 1, D. L. Knies 2, K. S.
Grabowski 2, and G. K. Hubler 2

1 ENEA Frascati Research Center, Frascati (Rome) 00044 Italy
2 Naval Research Laboratory, Washington DC 20375 USA

A recent joint work [1] identified the crucial role of material science to improve control of the
Pd-D system in order to study the production of excess power during electrochemical loading of
palladium foils with deuterium. The very high reproducibility (close to 100%) in loading Pd up
to D/Pd ~1 (atom. frac.), considered to be the threshold to observe excess power, confirmed that
the condition D/Pd ~1 is necessary, but not sufficient, for observation of the excess power effect.

Now, as a consequence, the focus has shifted to the study of surface and bulk properties of the
palladium foils employed in calorimetric experiments, to correlate the appearance of excess
power with material properties.

A description of palladium foil properties found to be associated with excess power will be
presented.

[1] V. Violante, et al. Calorimetric Results of ENEA Cooperative Experiments. Proceed. XIII
Int. Conference On Cold Fusion, Sochi (Ru) June 2007 (in press).

V. Violante RdA

PhD, Senior researcher at ENEA (Italian Agency for Energy, New Technologies and
Environment) and contract professor at Rome University Tor Vergata, teaching Physics of
Advanced Energy Conversion.
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Investigations of Nanoparticle Palladium/Deuterium Systems in Zeolites

I. Parchamazad, J. R. Alston, and M. H. Miles
Department of Chemistry, University of LaVerne

1950 Third Street, LaVerne, CA 91750 USA

Both experimental and theoretical studies have indicated that nanoparticle palladium may
facilitate the Fleischmann-Pons Effect (FPE). The possibilities of producing excess energy, in the
form of heat, were investigated by observing palladium-loaded zeolite-Y under a deuterium
atmosphere. This method involved loading the zeolite with an organo-palladium complex and
then burning off the organic constituents of the compound in order to leave empirically pure
palladium within the zeolite cavities. The presence of palladium in the zeolite was confirmed by
analysis using an electron microscope and by energy dispersive X-ray spectroscopy. Preliminary
results showed that after the deuterium gas flow was stopped, the temperature of the nanoparticle
palladium system increased to several degrees above the room temperature. This effect was
observed during two runs under deuterium gas. A third control experiment run under hydrogen
gas did not show this unusual rise in temperature. Further experiments are being conducted. The
Zeolite-Y (Na) used in these studies has small pores with a relatively strong electrostatic charge
(0.3 V/Å) and may act as a quasi-nano reactor.

Dr. Iraj Parchamazad is Chairman of the Chemistry Department at the
University of LaVerne. He was a Visiting Professor, Chemistry
Department, University of Texas at Austin as well as a Visiting
Scientist at the University of Brunel, England, at University Aix-
Marseille, France and at M.I.T. Dr. Parchamazad has many scientific
papers in the field of physical organic chemistry and several patents
(granted or pending) in the field of fuel cell technology. His research
interest include electron-transfer process involving Twisted Intra-
molecular Charge Transfer states (TICT), alternative energy, hydrogen
reforming, and photochemical storage of solar energy. Another
research interest is the use of zeolites as nano-reactors for studying
chemical reactions within zeolite cages.
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Study of the Nanostructured Palladium Hydride System

Jan Marwan
Dr Marwan Chemie, Research & Development, Rudower Chaussee 29, 12489 Berlin, Germany

Electrochemical deposition of metals from hexagonal lyotropic liquid crystalline phases
produces metal films with a unique ordered nanostructure in which the cylindrical pores of 1.7 to
3.5 nm running through the film are arranged in hexagonal arrays[1,2]. Nanostructured Pd films
were deposited electrochemically from the template mixture of either C16EO8 or Brij56.
Electrochemical studies showed that the metal films have a high electroactive surface area with
the specific surface area of the order of 91 m2/g. These values together with the TEM and X-ray
data are consistent with the expected H1 nanostructure[3].

The hydrogen region of nanostructured Pd in the cyclic voltammetry in 1 M H2SO4 was more
resolved than that of plain Pd because of the thin walls of the nanostructure and the high surface
area. We could distinguish the hydrogen adsorption and absorption processes. The permeation of
hydrogen into the Pd metal lattice occurs with fast kinetics when the Pd surface is blocked by
either crystal violet or Pt. We believe that the hydrogen absorption process takes place without
passing through the adsorbed state so that hydrogen diffuses directly into the Pd bulk. This
process speeds up when the formation of adsorbed hydrogen is suppressed by the coverage of
poisons[4]. These results were compared to those obtained in a heavy water solution to which the
Pd electrode was exposed. Adsorption characteristics of deuterium on the Pd metal surface are
slightly different to those obtained for hydrogen in previous studies. Diffusion of deuterium into
the Pd metal lattice works with fast kinetics under appropriate surface modification.

1. Attard, G. S.; Bartlett, P. N.; Coleman, R. B.; Elliott, J. M.; Owen, J. R., Lyotropic liquid
crystalline properties of nonionic surfactant/water/Hexachloroplatinic acid ternary mixtures
used for the production of nanostructured platinum. Langmuir, 14, 7340-7342. 1998

2. Attard, G. S.; Goeltner, C. G.; Corker, J. M.; Henke, S.; Templer, R. H., Liquid-crystal
templates for nanostructured metals. Angew. Chem. Int. Ed. Engl. 1997, 36, 1315-1317.

3. Bartlett, P. N.; Gollas, B.; Guerin, S.; Marwan, J., Phys. Chem. Chem. Phys., 4, 3835. 2002
4. Bartlett, P. N.; Marwan, J., Phys. Chem. Chem. Phys., 6, 2895-2898. 2004
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Basic research on condensed matter nuclear reaction using Pd powders
charged with high density deuterium

T. Nohmi 1, Y. Sasaki 1, T. Yamaguchi 1, A. Taniike 1, A. Kitamura 1, A. Takahashi 2, R. Seto 2,
Y. Fujita 2
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2 Technova Inc.
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It has been recently reported in ref. [1] that charging of highly pure D2 gas into Pd nano-powders
in the form of Pd/ZrO2 nano-composite contained in a stainless-steel vacuum vessel has induced
significant difference in inside- and outside-temperatures, while that for blank run using H2 gas
showed nearly zero difference. The temperature difference lasted for more than 50 hours. To
verify that the excess heat originates in nuclear reaction, QMAS was employed to show the
existence of 4He as nuclear ash in the vessel. It has been shown in the demonstration
experiments that the phenomenon seemed to be highly reproducible as far as the same equipment
was used.

In the present work we have constructed an experimental system to replicate the phenomenon of
heat and 4He generation and investigate the underlying physics.

The system is composed of two identical chambers (twin system); one for D2 gas foreground run
and the other for H2 gas blank run. Each system has inner reaction chamber containing Pd
powders and we evacuate the outer chamber for thermal insulation. In addition to the
thermocouples setup in sample Pd powder and outer surface of the reaction chamber for
temperature measurement, a cooling system is provided for flow calorimetry to estimate heat
production rate.

[1] Y. Arata, et al.; The special report on research project for creation of new energy, J. High
Temperature Society, No. 1. 2008.
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Cold Fusion by Gas Loading: A review

Jean-Paul Biberian
Université d’Aix-Marseille, 163 Avenue de Luminy, 13288 Marseille cedex 9, France

The original Fleischman and Pons experiment was electrochemical. The main reason was that it
was a lot simpler than other methods and easy to develop. However there are obvious limits in
using water based technologies. One of them being that at atmospheric pressure water boils at
100°C, and for electricity generation applications, this is too low a temperature. Obviously by
operating at high pressures, higher temperatures can be reached, but this is a complex technology.
A solution is the use of gases that permit a wide range of operating conditions: pressure and
temperature. Another advantage of using gases is that it is a much cleaner system than
electrochemistry.

A number of scientists have worked in this direction, and the results are very promising. In this
review we will analyze the various methods used and the results obtained. These methods have
demonstrated production of heat, helium, and transmutation. Experiments have been performed
using deuterium gas with palladium, but also hydrogen gas with nickel.
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In Honor of Yoshiaki Arata

Talbot A. Chubb
Cold Fusion Energy Research Co., 5023 N. 38th St., Arlington VA 22207, USA,

www.coldfusionenergyscience.com

This presentation honors Yokiashi Arata and the pioneering work which he has carried out in
conjunction with Yue-Chang Zhang. The A-Z team have defined what is meant by nanoPd
fusion, have proved that nuclear reactions can be made to take place in nanometer solid material,
and have opened the road to development of commercial fusion heaters.

Dr. Arata is Professor Emeritus at Osaka University. Born in 1923, he graduated from Osaka U.
with a Batchelors in Engineering in 1949, a Doctorate in 1957, and became Professor. in 1964 .
He started Japan’s plasma fusion program. Since there was no D2 gas available for his arc plasma
studies, he made his own gas by plating D2O electrolyte onto a Pd cylinder. In 1958 he achieved
the world’s record for arc discharge current density. He was a pioneer in electron beam and laser
beam welding and became Director General of the Osaka U. Welding Institute in 1977. Arata
was elected Member of the Japan Academy in 1988, received the Arthur Schawlow Prize in 1992
(American Society of Metals), and was honored by the Emperor of Japan in 1995 and 2006. He
has received many other awards.

Professor Yoshiaki Arata started his cold fusion studies in 1989. Forming a team with Yue-
Chang Zhang, A-Z developed a method in which they deposited Pd-filtered deuterium onto a
nanoPd catalyst bed inside a Pd-walled vessel, called a DS-Cathode. Their experiments produced
fusion heat with unprecedented repeatability. They used water flow calorimetry in which water
flow was controlled by a constant displacement liquid pump and inflow temperature was
stabilized by constant temperature bath. Cell voltage and current were digitized. Calorimetric
stability was checked by equality of inflow power and output power during an initial
“incubation” portion of run time. In their 1994 study they used the high surface mobility of Pd-
black and its ability to redistribute and absorb inflowing deuterium at below pressure gage
sensitivity to identify suitable catalyst.

Study A-Z (2002) showed the superiority of ZrO2 + nanoPd catalyst over Pd-black. They
recorded 10 W of heat throughout a 3-week period. Study A-Z (2005) showed that fusion heat
could be produced without electrolysis at 190°C using gas loading. Study A-Z (2008) showed
that fusion heat could be produced and maintained at room temperature with zero heater and zero
electrolysis energy input. Since no source of sustained heat generation other than nuclear
reaction has been identified, A-Z (2008) provides unique evidence for cold fusion reality. A
description of experiment history and past results is provided as a background for Arata's
discussion of the latest A-Z results.

[1] Y. Arata and Y-C Zhang, Proc. Japan Acad. 70B, 106-111 (1994); ibid., Proc. Japan Acad.,
78B, 57-64, (2002); ibid., Y. Arata and Y-C Zhang, Proc. ICCF 12, 44-54 (2007) [oral
presentation in 2005]; ibid., J. High Temp. Soc. Jpn. 34, 83 (2008).
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“Solid Fusion” Reactor with Zero Input Energy

Yoshiaki Arata and Zhang-Yue Chang
Center for Advanced Science and Innovation, Osaka University
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Prof. Yoshiaki Arata plans to present the latest Arata and Zhang results using catalyst containing
nanoPd.

Yoshiaki Arata, Professor Emeritus, Osaka University and Member of Japan Academy.
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LENR Research using Co-Deposition
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In 1989, Dr. Stanislaw Szpak devised a means of initiating the Fleischmann-Pons effect that
greatly reduces the incubation time and gives reproducible results. In this process, referred to as
Pd/D co-deposition, working and counter electrodes are immersed in a solution of palladium
chloride and lithium chloride in deuterated water. Palladium is then electrochemically reduced
onto the surface of the working electrode in the presence of evolving deuterium gas. SEM
analysis of electrodes prepared by Pd/D co-deposition exhibit highly expanded surfaces
consisting of small spherical nodules. Cyclic voltammetry and galvanostatic pulsing experiments
indicate that, by using the co-deposition technique, a high degree of deuterium loading (with an
atomic ratio D/Pd>1) is obtained within seconds. These experiments also indicate the existence
of a D2+ species within the Pd lattice. Because an ever expanding electrode surface is created,
non-steady state conditions are assured, the cell geometry is simplified because there is no longer
a need for a uniform current distribution on the cathode, and long charging times are eliminated.
Using a Dewar-type electrochemical cell/calorimeter, it was shown that the rates of excess
enthalpy generation using electrodes prepared by the Pd/D co-deposition technique were higher
than that obtained when Pd bulk electrodes were used. Positive feedback and heat-after-death
effects were also observed with the Pd/D co-deposited electrodes. Infrared imaging of electrodes
prepared by Pd/D co-deposition show that the working electrode is hotter than the solution
indicating that the heat source is the Pd/D co-deposited electrode and not Joule heating. The
infrared images also show that the heat generation is not continuous, but occurs in discrete spots
on the electrode. The 'hot spots' observed in the infrared imaging experiments suggest that 'mini-
explosions' were occurring, These 'mini-explosions' were confirmed by conducting the Pd/D co-
deposition directly on a piezoelectric transducer. To verify that the heat produced by Pd/D co-
deposition was nuclear in origin, experiments were conducted to detect the nuclear ash. Using
the Pd/D co-deposition, the following nuclear emanations have been detected: X-ray emission,
tritium production, transmutation, and particle emission.


