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The French Society organises a meeting every 2 years
called RNBE (Low Energy Nuclear Reactions)

RNBE 2020:  11 presentations in total

General reviews - Not summarized here

European Projects : CleanHME – HERMES - see below

Experimental results : 3 presentations – see below

Theories : 3 presentations (not reported here)



European Project : CleanHME

• 16 partners
• 10 universities and research centers : Szczecin (Poland) – Maritime

University (Poland) – CNRS (France) – Politecnico di Torino (Italy) –
Josef Stefan Institute (Slovenia) – Institute for Solid State Nuclear
Physics (Germany) – Uppsala University (Sweden) – INFN (Italy) -
Siena University (Italy) – Lakehead University (Canada)

• 6 companies: SART von Rohr (France) – VEGATEC (France) – Broadbit
Energy Technologies (Slovakia) – Lifco Industrie (France) – FutureOn
(Italy) – Lakoco (Belgium)

• Budget: 5.5 M€



European Project : CleanHME
• Objectives:
• Develop a new source of energy based on Hydrogen-Metal-Energy
• Develop a theory to explain the HME phenomena

• Roadmap:
• Experiments to measure screening energies of protons and deuterons in 

accelerators at very low energies
• Replicate results already published on nano-powders and gas-loading 

experiments
• Develop other active materials



European Project : HERMES 

• 6 universities and research centers : Turku University (Finland) –
TU Munich (Germany) – CNRSv(France) - Brno University 
(Czechia) – Imperial College (UK) – Limerick University (Ireland) –
Aalto University (Finland)

• Budget: 4 M€



European Project : HERMES 

• Objectives:
• Study in experiments and on computer models the influence of isotopic 

effects in hydrogen loaded materials
• Roadmap:
• Use state-of-the- art technologies to prepare, characterize and study

electrochemical Pd-D system, both at room temperature and at 
temperatures up to 1100 K. 

• Focus on method development, with the special emphasis on 
reproducibility. 

• If no nuclear effects are observed, obtain information of the isotope effects
for hydrogen evolution. 
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Lattice Energy Converter 
(LEC)

Выступающий
Заметки для презентации
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A Surprising Discovery
• While conducting experiments to see if we could

ionize a gas using 6 µCi of Am-241 to load hydrogen
into a Pd lattice and retain it using fugacity, we
realized that the amount of current that we were
conducting was several orders of magnitude greater
than expected from the Am-241

• The current conducted during tests using the Am-241
but with a working electrode that was not
codeposited with Pd-H was below the sensitivity of
our instrumentation

• Stimulation of ionization with radiation was not
required since tests without the Am-241 conducted!

Conclusion:  The Pd-H was ionizing the gas! 

Выступающий
Заметки для презентации
	While conducting experiments to see if we could ionize a gas using 6 µCi of Am-241 to load hydrogen into a Pd lattice and retain it using fugacity, we realized that the amount of current that we were conducting was several orders of magnitude greater than expected from the Am-241	The current conducted during tests using the Am-241 but with a working electrode that was not codeposited with Pd-H was below the sensitivity of our instrumentation	Stimulation of ionization with radiation was not required since tests without the Am-241 conducted!	Conclusion:  The Pd-H was ionizing the gas!



Extraordinary Claims Require Extraordinary Evidence

A LEC cell producing spontaneous and self-sustained electrical 
energy for several weeks into a DVM with a 10 MΩ input impedance

Выступающий
Заметки для презентации
	A lattice energy converter (LEC) is a complex device from many perspectives: physics, mathematics, electrical engineering, thermodynamics, and material science.  Shown is a LEC cell connected to a DVM with a 10 MΩ internal impedance.  The cell consists of a Pd working electrode codeposited from an aqueous (H2O) PdCl2 and LiCl solution.  A brass counter electrode coaxially surrounds the working electrode and is positioned so that it is electrically isolated from the inner working electrode.  The cell was evacuated after which hydrogen (1H2) gas was introduced into the cell, typically raising the absolute pressure to between approximately 500 to1500 Torr, and the valve is closed.  The DVM was connected and a spontaneous voltage was measured.  If no voltage had been measured, the cell would be disassembled and additional Pd codeposited onto the electrode and the cell then reassembled with new gas.  Our experience is that if the cell doesn’t produce a spontaneous voltage on the first assembly it will after the second or third attempt.  The voltage is typically highest when the DVM is initially connected and then drops to a nearly steady value determined by the load presented by the DVM’s input impedance.  Over several days the voltage slowly may decline further.  For the cell shown the voltage even declined to the point that the voltage changed polarity and the absolute value of the voltage started to increase.  After several more days the voltage slowly returned to its initial polarity.  We don’t fully understand what is happening but one possibility is that the difference in work function between the inner Pd-H electrode and the outer electrode is slowly changing.  



LEC cell description:
1. ⅛ inch by 4 inch brass nipple with id threaded at one end with 5/16 – 24 tap and then 

codeposited with Pd-H or Pd-D
2. 5/16 x 24 set screw with Cu wire brazed on one end and screwed into threaded nipple
3. ⅜ inch by 5.5 inch brass or galvanized pipe nipple  (provides different work functions between 

outer pipe and the inner brass nipple.)
4. ⅜ inch to ¼ inch bushings on each end of the ⅜ inch nipple
5. ¼ inch nipple and valve to evacuate and  fill LEC with hydrogen or deuterium gas
6. ¼ inch nipple with high temperature epoxy fill to provide electrical insulation
7. Small high temperature O-rings or a bead of high temperature epoxy to maintain physical 

separation between items 1 and 3 while allowing gas to pass between.  Note O-rings provide 
separation and do not seal the gas
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Example of LEC Cell Construction

Выступающий
Заметки для презентации
	In addition to the cell dimensions described in this slide, tests using a ¾ inch pipe nipple for the outer electrode have been used.  A LEC device, in its simplest implementation, is a two terminal electrical device comprised of physically separated electrodes in fluidic contact with a gas comprised in part of hydrogen, deuterium or combinations thereof.   The inner working electrode is comprised in part of a hydrogen host-material lattice such as nickel (Ni) or palladium (Pd) that forms an interstitial metal hydride with hydrogen.  Thermal energy in the host-material’s lattice interacts with the hydrogen atoms to produce ionizing radiation that ionizes the gas and results in a voltage between the electrodes and causes an electric current to flow through a load resistance connected between the electrodes.  Several LEC designs have been constructed and tested including either hydrogen or deuterium gas, the use of different materials, changes to cell dimensions that increase or reduce the separation distance between the electrodes, and additional electrodes and electrode structures composed of materials such as copper and zinc which have different work functions to interact with the ions produced to develop a current or voltage.  Furthermore, experimental evidence suggests that the production of ions and the conversion to electricity involves multiple physical phenomena such as the nonlinear lattice dynamics of different interstitial hydridable materials as a function of temperature and hydrogen loading, hydrogen gas pressures, and the separation distance between the electrodes.  For example, experimental evidence indicates that the flux of ionizing radiation and the spontaneous electrical current and voltage produced increases approximately exponentially with the temperature of the working electrode over the range of temperatures tested to date and this increase is anticipated to continue for higher temperatures limited by the thermal and mechanical properties of the materials.  For some embodiments, additional features may be included such as ports, valves, electrical feedthroughs, additional electrode structures and their placement relative to the working electrode, a heater or a source and means to transfer low grade or waste heat to the LEC, and a source of magnetic field.  (“State-of-the-Art Technologies on Low-Grade Heat Recovery and Utilization in Industry” Ling-Chin et. al. 5 Nov, 2018, DOI: 10.5772/intechopen.78701)



LEC Cell Voltage Measurement under Load

Galvanized Counter Electrode, T = 293.9  K

~ 12 Second Steps 
26 May 2020

10 kΩ, 10 % Steps

128 Samples/s

Plots the LEC voltage vs. time for different external load conditions. 

Выступающий
Заметки для презентации
	In order to understand the electrical characteristics of a LEC device cell current versus voltage (I-V) under load measurements can be made.  A LEC is a spontaneously conducting two-terminal device thus measuring the voltage (V) under a variable load impedance (Z) can be used to characterize its electrical properties.  Since the average LEC voltage is a slowly varying function of time the variable impedance (Z) can be simplified to a variable resistance (R). 		This slide plots the measured spontaneous voltage developed by a LEC cell with codeposited palladium (Pd) over a nickel (Ni) coated working electrode and a zinc (Zn) galvanized counter electrode in a deuterium gas environment.   Twenty-one decreasing load resistors starting at 1 MΩ were applied for approximately 12 seconds each.  The LEC cell was operating at a laboratory temperature of approximately 294 K or 20.7 oC with no energy input other than the thermal energy in lattice dynamics due to the operating temperature.



LEC Cell Voltage vs. Temperature

Выступающий
Заметки для презентации
	Shown in this slide is a semi-log plot of spontaneous cell voltage in millivolts as a function of kelvin temperature for a LEC Pd-D cell with an electro-deposited (Pd) working electrode, deuterium fill gas (D2), and a brass counter electrode.  For a fixed value of load impedance cell current is proportional to cell voltage so this plot also may be interpreted as representative of the variation of cell current with temperature.  Since a LEC cell’s ‘direct charging’ current is representative of the cell’s charge-radiation flux this slide shows that the cell radiation flux increases approximately exponential with temperature over most of the temperature range for this test.  These results illustrate the spontaneous direct energy conversion from thermal energy to electricity.  	Another cell property that is exponential with temperature is the number of lattice vacancies in the Pd hydrogen host material.  Although correlation of variables does not imply a cause and effect between the variables this exponential variation of charge-radiation flux is highly suggestive of the potential role of lattice vacancies for the performance of a LEC device..



Print Screen Showing Spikes
recorded at a sample rate of 128 samples per second

LabJack records up to 14 channels of data  at sample rates up  to 1000 S/s 
which is analyzed within one to four minutes depending on sample rate

Выступающий
Заметки для презентации
	This print screen displays the LabJack U6 Pro 14 channel data acquisition system along with processed data and  file storage status.  The Pd codeposited cathode as shown in the previous slide is displayed and the sample rate during this test was 128 samples per second.  Multiple channels can be displayed simultaneously.  The sample rate of 512 S/s has been typically used but it was reduced to 128 S/s during the Covid virus so that data acquisition could run longer without requiring human interaction.  Even at 128 S/s, this visual display of spikes and jumps clearly shows properties that are not detected in liquid electrolyte systems that use calorimeters that may a integrate over several minutes.	The raw data is stored in files that typically have less than 32,000 rows of data to facilitate processing using Microsoft Excel with custom software written in Visual Basic.  The individual files are processed as soon as they are complete.  Basic processing includes applying the scale factor for each data point in the data channel, calculating the file average for each channel of data, the one second averages for each channel of data, and the maximum and minimum data points per file and per second.  Depending on the test, statistical analysis such as standard deviation, Fourier analysis, neutron detection and gamma detection and spectrometry, calculations of  ionization rates,  cell currents and power, etc have also been  included in the processing that is completed before the next complete the file is available.



Alternative LEC Cell Design
A cross-section view of a contact potential difference cell with fin 
structures of different work function to harvest the energy.

Pd electrode

Zn fin

H2 or D2 gas

Cu fin

Glass Mason jar

DVM

DVM

Выступающий
Заметки для презентации
	Shown is a simplified cross-section view of a cell design that includes alternating fins of copper (Cu)  and zinc (Zn).  The active working electrode is positioned in the center and deuterium gas at approximately ambient pressure fills the container.  The container for this cell is a Mason jar which was selected to provide a longer ionization path distance between the ionization source of the working electrode and the fins in order to exploit the Volta potential or contact potential difference phenomena which depends on the density of ionization between the fin electrodes and where most of the ionization occurs at the distance corresponding to the peak of the Bragg curves  Two sizes of Mason jars have been used; one allowing a 3 ½ inch max diameter electrode configuration and the other with a wide mouth mason jar that allows about a 4 inch diameter electrode configuration.  This cell design was constructed to take advantage of the ICell current which competes with the IRadiation current as shown in the following schematic representation.  Multiple fin-cell designs have been constructed and tested including 6 Cu and 6 Zn fins in alternating positions and also with 2 longer adjacent Cu fins alternating with 2 longer adjacent Zn fins.  With the Cu fins connected together and the Zn fins connected together, the voltage is measured between the connected fin structures with a DVM. 



Alternative Cell Design Voltages

Temperature (K/1000)

Cu to Zn (Volts) 10 MΩ

Cu to Pd (Volts) 5 MΩ

Time at 2 S/s

Plots of the spontaneous LEC voltages between the fins and the 
‘active’ electrode in a cell configured as shown in the previous slide.

Выступающий
Заметки для презентации
	Shown is a plot of data from a fin LEC cell described in the previous slide which shows the cell temperature and the voltages measured between the copper (Cu) fin to the palladium (Pd) coated working electrode and the Volta voltage or contact potential difference voltage between Cu fin structure to the zinc (Zn) fin structures.  These results clearly show the presence of Volta or contact potential difference phenomena.  Also, the voltage produced between the fin structures is a result of the different work functions and the ionized gas between the fins.  A physical connection, i.e. a wire, between the fins and the working electrode is not required however there is an electrical connection through the ionized gas. 



LEC cell self-initiated and self sustained the production of 
300 mV and then 500 mV

Replication by Jean-Paul Biberian

Extraordinary Claims Require Extraordinary Evidence

Выступающий
Заметки для презентации
	In this replication experiment by Jean-Paul Biberian an approximately 1 mm diameter Pd1-xAgx where x ≈ 0.25 wire was used as the inner or working electrode.  Hydrogen gas used and the cell was heated to several hundred degrees Celscious in order to increase diffusion of hydrogen into the metal lattice.  Unfortunately, in this first attempt at replication no spontaneous conduction voltage was measured.  However, after consultation with Dr. Frank Gordon, The Pd1-xAgx wire was electroplated with an additional Pd layer in order to ensure that there would be a larger number of vacancies in the Pd.  It is suspected at this time that vacancies play an important role in Pd spontaneous conduction activity.  The plating bath was an aqueous solution of PdBr2 and LiBr of the same molarity as the PdCl2 and LiCl baths used for the cells of two previous slides.  This time the completed LEC cell generated a an initial voltage of 300 mV that increased to 500 mV after some alcohol was used to check for a possible leak.





FUSION DIODE : variable mix of Pd and Si powders along a tube



FUSION DIODE

Spontaneous voltage obtained in D2 , less in H2 , negligible in Ar
Some worked during several months 
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GAS CELL

Glass wall

Copper 
foil coated 

with Pd

Copper 
grid 
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Spontaneous voltage of 50mV in H2
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Etudes expérimentales menées par l’Institut Louis de Broglie

Experimental studies by Institute Louis de Broglie

Daniel Fargue1

Gaëtan de Lacheze-Murel1,2

1 : Institut Louis de Broglie, 23 rue Marsoulan, 75012 Paris 
2 : CEA,DAM,DIF,F-91297 Arpajon



Introduction

• Georges Lochak proposed in 1984 an equation to describe a lepton 
monopole

• Leonid Urutskoev made experiments with electrical discharges in 
water and detect a particle which could be a leptonic monopole

• Collaboration between ILB and Ecole Centrale de Nantes
• Experimental setup to study discharges in water



Explosion of a titanium wire in water(Ecole Centrale de Nantes)

Geometry

Pot de tir Collecte
du gaz après avoir

fait le vide dans le pot
Sonde de
tension

Zone du fil de Ti qui explose

The Ti wire is placed in a polyethylene
container with 18g of water
Water – gas – oxides are collected



Collaboration with Ecole Centrale de Nantes : Caractéristiques du banc électrique

Capacitor Bank : 400 µF, 
Voltage: 1 - 7 kV => Energy = 200 - 10000 J

Alim HT

C

Interrupteur

Expérience :
Eau

Fil (Ti)
Résistance

I
U

U

R = 50 mΩ
I max : 40000 A
U max : 3020 V
Charge totale : 1.3 C
Durée : 80 µs
Energie : 2220 J
Puissance max : 0.1 GW
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The red curve shows the relationship between D and 18O on planet Earth
Variations in natural waters are due to enrichment via evaporation

The blue curve shows the results obtained. Values above the red line indicates a creation of deuterium
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Tension

Courant

Alimentation
HT

Condensateur

Electrolyte
Plaque 

collectrice

Electrical discharges in water at ILB

Capacitor : 350 µF. 
IGBT switching a few µs to 100 µs 
NaOH ≈ 0.5 Mol/l

Plasma autour de 
l’électrode lors de la 

décharge



Energy measurements

Experiments made at 100°C
Energy output is measured via the 
water evaporation rate

Theoretical mass loss due to 
electrical input 

In this run the output energy is 1.9 times larger than the electrical input

Mass loss measured during the 
series of discharges



Experimental setup by Jacques Ruer to 
study Water Arc Explosions

• Use of an oscillating
electrode

• No switch
• Capacitor bank

isolated from the 
supply during the 
discharge



Experimental setup
• Several electrode configurations tested
• Not all discharges produce a Water Arc Explosion



Comparaison
• Normal Arc • Water Arc Explosion

• When a WAE occurs, the explosion is loud, the water is
violently agitated
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