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0.

Abstract

Thisreport consolidates findings from distinct experimental approaches within the CleanHME project,
focusing on anomalous heat effects (AHE) and potentiatdoergy nuclear reactions (LENR). These
investigations airad to explore innovative ways to produceenergyin hydrogenmetal systems and
plasmabased setups, offering insights into cleaner and more efficient energy solutions. While the
experiments differed in methodologies, they share a common goal of identifying and optimizing
conditions for reproducible AHEhder controlled environments.

Experiments with Constantanvires carried out by Francesco Celani at INFN/olved surface
modifications and advanced geometries, such as coiled and-layéiied configurations, to enhance
hydrogen absorption and electron emissidectricfield stimulation, using both direct current (DC) and
alternating current (AC), was applied to create conditions favorable for AHE. Key experimental variables
included thermal gradients, gas flux, and the physical dimensions of the wires. ReproducimersHE
observed under optimal conditions, underscoring the importance of wire surface properties and precise
control of gaametal interactions in achieving consistent results.

Highvoltage pulsing irthe Spark Kinetics (SK) atfie Catalyzed Plasma Reactors (C&RfutureOn
generated plasma environments capable of forming charge clusters, which are hypothestrgden
LENR processes. These reactors employed hydrdgemerium and Helum s working gases, with tests
performed on various materials to assess their interaction with plasma. Notably, both systems
demonstrated AHE, with COPof CPRreaching up to 1.7. The results underscore the significance of
material properties and gas composition in enhancing LENR efficeloag with progr physical
stimulations (High Voltage dischargesyith potential applications in smadcale commercial eo
generation systems.

I y2@St aShdzld dzaAy3d KIf23Sy fFYLA SYOSRRSR Ay LR
and magnesium oxide (MgO), was desigtgdBroadbitto investigate energy anomalies under high
temperature conditions. The lamps were operated at elevated voltages3@280/), generating localized

"hot spots" on the tungsten filament. Excess heat production of up to 10% above input power (COP=1.1)
was consstently recorded until filament failure, indicating reproducibility of the observed AHE. These
experiments revealed unexpected surface composition changes, such as the presence of sodium and
other elements, suggesting potential inrghell electron phenomna rather than nuclear transmutation.

The results emphasize the need for further calorimetric validation to confirm these findings.

Together, these experimental approaches highlight the importance of material science, reactor design,
and precise control of environmental variables in advancing LENR research. By investigating AHE across
diverse systems, this work contributes to a growagly of evidence supporting the feasibility of scalable,

clean energy solutions based on hydrogaatal interactions and plasma process&hese results open

the way for future investigations to deepen our understanding of the complex physical mechanisms that
govern these phenomena and the realistic possibility of being able to commercially dispose of small
innovative cegenerators for domest and productive use in a few years.
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1.

Introduction to FutureOn & experiments

In this reportthe main results of théong experimentalwork carried out aFutureOn labratoriesunder
WP 32 Gas | oadi nigBullematergar e me,f@mre susiroarized

The combined experienagith the early powder reactoi®VP3.3) and the experiments with théon
accelerator(WP2.6),in 2022 and 2023ed to the design of twemall hybrid plasmametallic powder
reactors the SK (Spark Kinetics) reactor and the CRRat@lyzedPlasma Reactgr)the first one
commissioned in 2023 and the second one in 2024.

Both reactorsexpected performances reigainly on the hypothesis that sharp high voltage electric
discharges, under specific physical conditions, are able to prathms=coherentelectron aggregates
called charge clusterapparently defying the Coulomb repulsidif2][5].

The experimentswith the CPR reactor hav&hown reproducibleand easy to controfemarkableheat
excesses

A significant number of experimentgerecarried out during whicktable,anomalous heat events (AHES)
were detected and experiments where no AHES were detected, events that have been extremely useful to
understand which the key factors are triggering the anomalous exothermic reactions.

The best COPs achieved are respectively 1,25 with the SK reactor and 1,7 with the CPRresset@re
very promising resultshat confirm the innovative approach to LENR of Future@arjving from the
valuable experience acquired in the differphaisesof development of the CleanHME projepave the
way to the development of commerciatgenerators

FutureOnobtés Spark Kinetics |

1. Rationale for experimentation

The rationale that guided the experimental campaigns is to favor the formation of dense agglomerates of
charges that allow the manifestation of the electron shielding action between nuclei, with the consequent
formation of hydrogen clusters thickened hiynstiation with rapid impulse discharges and the use of metal
catalysts.

These dynamics, induced through the generation of plasmas of various kinds, aim to favor exothermic
nuclear reactions with the emission of charged particles. The formation of such subatomic structures is
described, for example, in the works of K. Should&fswho conducted experiments for several years on

charge aggregates that he originally called EVO (Exotic Vacuum Objects), later by other authors called CC
(Charge Clusters) or CP (Condensed Plasmoids). According to S. Adamenko [3], strong mechanical shock
waves caused by electrons with kinetic energies of the order of MeV can trigger fusions and transmutations.

Even the kinetic energies of EVOs, thanks to the high number of electrons contained, albeit at a more
modest energy per electron, can be candidates for the ignition action. The theory currently most able to
offer a guide, as a working hypothesis duringesitpents, is that of G.Vassall6], who has provided a
convincing theoretical framework that justifies the presence of a magnetic force (Lorentz force) capable of
opposing the Coulomb repulsion between electrons in EVOs. Vassallo's theory derives directly from
Maxwell's equations writtemiextended form.
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2. Description of the setup

The objectives we pursued led to the design of ausetnd an experimental procedure suitable for
gquantifying and measuring the energy contributions of the various active components prassgeach

test, it was thus possible to obtain a total energy balance of a complex system with plasma discharges under
steepelectricpulses.

The system is also able to house active matenadsalpowders and gasedd test theirenergybehavior

(i.e. the triggering of exothermal reactionsyhile maintaining stable discharge conditions. The
experimentation has seen an evolution of thaipeatver time. The first phase of the study was based on a
series of tests in which plasma was generated in a certain gaseous atmosphere at differerst lpyessur
means of a discharge at a constant stimulation voltage between two electrodes, without nice pfese
active powders in the reaction chamb#gter this first phase of study, we moved on to the implementation
of acustomeeddesignegower supply systerable to deliver a stable power level by autonomously varying
voltage and current according to the dynamic characteristics of the loadeachexperiment. This power
supplysystem,n synergy with thesarious suksystems for monitoring the heat flows coming out of the
active components of the sap, enablesthe possibility of quantifying a global energy balammtethe
systembothwith the presence or absence of active matamalde of micro or nano powders

The current experimental setup is based on a relaxation oscillator. This stimulation method allows us to
operate in stationary conditions and to wait uh&l measurements tifree thermal power sensors stabilize
thusproviding a correct measurement of the hitatv and to obtaira reliable energy balance analysis of

the system, neglecting further heat sinks at this stage.

There is a first heat flow sensor called ASensor
resistance value of 4.97*Meg®hm. Next, we have the SK reactor body, consisting of a quartz cylinder
which can be brought to st#tmospheric presires of the desired gas atmosphere, in which there are special
housings for connecting electrodes at varying distances; therefore, with a variable gap of the discharge
suitable for generating a plasma discharge of the desired characteristics.

"
Reactor !

| LC input A g - 5 4
filter - ]
=
High ‘ { TC8
voltage Temperaturel

module | Datalogger

Computer

constant
power

control N wrront Mondor (0-5V)

‘ Data
Acquisition
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Figure? - Functional diagram of the latest experimental se ) )
Figurel - Reaction chambe

Around the reaction chamber there is a thermal sensor composed of two copper cylinders, an insulating
layer and several thermocouples, which also allows the measurement of the thermal flow coming out of the
reactor body. This complex is defined astheffnale ns or 20. The | ast el ement
a third heat flow sensor called ASensor 30 with

The calibration of each sensor was done individually with a controlled voltage and power supply. At the
end of the calibration process, specific curves were therefore obtained which correlate the thermal power
coming out from each of these three sensothk thie differences in temperatures reached [W/dC°]. With
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these three sensors it is possible to make a comparison between the input power, measured directly by the
power supply unit, and the sum of the three thermal powers outgoing from the system, thus obtaining an
energy balance.

The experimental setup is equippatsowith an ionizing radiation detection system based on a thallium
activated sodium iodiderystal scintillator This system is based on the DIGIBASE (Complete with Digital
MCA, Preamplifier, High Voltage Supply, and MAESTRO Software) + Crystal (@50x50mm Nal(TI)
scintillation crystal and an ADIT B51D01S type PMT) complex supplied by ARmtdkis series of
experiments the PMT was powered at a voltage of 850V to enhance the detection of low energy radiation.

3. Experimental procedure and results of greatest interest

The experimental procedure generally followed during the many tests carried out, can be summarized as
follows: the reaction chamber of the $&actor is brought to the desired pressure value, in a controlled
atmosphere of the desired gas,(B. or He). The value of the power delivered through discharge by the
power supply is set. The power supply controller will automatically vary the output power by changing the
applied voltage, monitoring the current value. The temperatures of the thernoas sgasnonitored during

the transient phase until a steady state is reached. Once a steady state is reached, the values of the therme
sensors associatevith each powestep are recorded for a suitable time interval and we move on to the
next phase of the experiment. One can then proceed by increasing the discharge power from 0.2 watts until
a power value of 1.0 watts is reached. Each increase in powavés a thermal transient phase with a
variable duration of approximately 2106.0 hours, depending on the different discharge regimes. This
experimental process is repeated for the threeatimbspheric pressure values of interest: 30,150 e 500
mbar. These three pressure levels were chosen because, according to previous studies carried out with this
reactor, they correspond to three different discharge regimes (total glow, hybrid and pure discharge).
From May 2023 to October 2024, numerous experimental campaigns (60+) were carried out in which
different combinations of electrodes with different shapes and chemical compositions were tested (pointed
shaped, cylindrical, aluminum, steel, nickel and metavder electrodes), impulsive stimulation methods

with different characteristics at various power levels and various types of gaseous atmosphere (Deuterium,
Hydrogen, Argon and Helium) with three different reaction chamber pressure values. The most interesting
results obtained are briefly reported below.

3.1. Experiments with electrical discharges between two aluminum electrodes

The first experimental campaign of interest was based on the presence of electrical discharges between two
aluminum cylindrical electrodes in an atmosphere of Deuterium and one in Helium, with variation of the
pressure within the reaction chamber and vamaof the discharge power delivered. In this series of
experiments two cylindricedhaped aluminum electrodes with an inward groove were mounted, in order to
accentuate the passage of the discharge on the edge of the quartz cylinder, before reaotheg the
electrode. The distance between the electrodes was set to approximately 3 mm, so as to be able to develop
a discharge voltage of aroundiXV.
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Figure 3 - Thermal trend of the stimulation steps at 150 mbar of pressure in Deuterium with 600, 800 and 1000
Watt
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Figure 5- Reaction chamber detail

Figure 4 - Electrical discharge during an experimnt

The energy balances obtained from the comparison of the data relating to the various tests carried out in
the atmosphere of Deuterium and Helium gases at various pressures of 30, 150 and 500 mbar were thus
calculated and compared with each other in orl@tentify possible anomalous energy productions.

The comparison is presented below of the energy balance data of the experiments at 150 mbar of pressure
with Helium atmosphere and the one with Deuterium atmosphere for a certain time interval during the
stationary thermal regime, at the five power inEi¢ps.
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Test series with Helium atmosphere at 150 mbar

Rt Total Thermal | Fraction of heat
o Power output measured %
po measured | relative to the
Thermal Thermal Thermal ] W] input powsr
Power ok Power Power
= \=] 0.20 0.19 003  -7.50
output output output “ 0,40 0,39 0,08 -1,85|
[Sensor 1] [Sensor 2] [Sensor 3] 0,60 0,60 0,08 0,71
0,80 0,78 0,98 -2,31
1,00 1,03 1,03 3,26
—— 1
Q) Input | Total Thermal | 2ction '::'“
o - power | Power output d%
Electric input power ower | Power output | e to the
input power

0,200 0,00 0,00 0,00
0,400 0,44 1,00 8,90
0,599 0,66 1,10 9,57
0,803 0.87 1.08 7.88
0,999 1,05 1.05| 5,31

Test series with Deuterium atmosphere at 150 mbar

Figure 6- Comparison of the energy balance of the experiments at 150 mbar with Helium vs Deuterium atmosphere

Temperature difference of N Temperature difference of Total Thermal | Fraction of heat
g the thermal sensors Thennatl o Temperat:.lra differance |Ehemsl P:wer the exernal thermal el ::nwer Power output measured d%
pawer within the power supply s ou p:“ s "; orT:oreTa c1lse CLsT sensors o uutps measured relative to the .
W1 | [sensor 1] (T5 - To) [°c] | 15€nser 11 [W]|[Sensor 2] (T4 - T3) [°C] [Sensor 21 W1 | oo 31 (17 - T8) ey | 158nsOr 31 W] wl input power
0,20 27,44 22,52 0,09 24,32 22,22 0,08 23,20 22,52 0,01 0,19 0,93| -7,50
0,40 36,98 2427 023 25,60 22,33 0,13 23,87 22,35 0,03 0,39 098 -1,85
0,60 49,15 28,13 0,38 27,55 22,96 0,18 24,59 22,86 0,03 0,60 0,99/ -0,71
0,80 58,90 30,09 0,52 28,75 23,26 0,22 25,00 23,11 0,04 0,78 098 -2,31
1,00 69,67 32,49 0,68 31,58 23,69 0,31 25,80 23,54 0,04 1,03 1,03 3,25

Figure 7- Summary of the energy balance at 0,150 bar of Helium

Input ;:";E:“":r:;:i:::':;h?: Thermal Power| Temperature difference |Thermal Power | Temperature difference of the | Thermal Power| Total Thermal F":";::' ':_f':”t

power the power suppl output rector core output exernal thermal sensors output Power output rel .ﬂ“l:o the d%
Wi [&nso:":] ey :::yrc] [Sensor 1] [W]| [Sensor 2] (T4 - T3) ['C] |[Sensor 2] [W]| [Sensor 3] (7 -T8) ['C] _ |[Sensor 3] (W] | measured [W) | T ZNE ® X
0,200 0,00 0,00 0,00 0,00 0,00 0,00
0,400 36,59 26,35 0,19 28,56 23,86 0,19 27,57 24,28 0,08 0,44 1,09 8,90
0,599 45,25 27,86 0,32 30,91 23,87 0,28 27,11 24,02 0,06 0,66 1,10 9,57
0,803 56,19 30,93 0,46 32,82 24,47 0,33 28,35 24,53 0,07 0,87 1,08 7,88
0,999 67,06 33,63 0,61 34,03 24,64 0,37 28,31 24,76 0,07 1,05 1,05 5,31

Figure 8- Summary of the energy balance at 0,150 bar of Deuterium

We can observe an always positive value in the difference between the energy measured in output and the
one entering the system regarding the test in Deuterium compared to that in Helium; (not justified by the
small variatiorof the value of the heat exchange coefficient between He (0,152 W)em&)» (0,1815
W/(m-K)). Thetestsat 30 mbar and 500 mbstnowedsimilar results for Deuterium and Helium, but without
having, as before, a preponderance of positive excess energy in deuterium, but just values around the unit.
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3.2. Experiments with pulsed plasma reactor and CR7powder electrode

During this experimental campaign we have the presence of electrical discharges through a relaxation
oscillator at five different power levels (from 0,2 W to 1,0 W) with steel electrodes and CR77 powder
cathode in an atmosphere of Deuterium and of Heliu®0ambar pressure level with glow discharges
regime and at 150 & 500 mbar pressure level with a defined discharges regime.

1/

' Af-ﬁiﬁ:’!\l w'’

Picolog - File - LogT_01_Test in Deuterium_30 mbar_05_07 2024 _step_800_1000mW - Grafico
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Figure 11- thermal trend oktimulationsteps at 30 mbar of pressure in Deuterium with 800 and &80
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Figure 121 Typical electrical discharge shapkiring the experiments

The energy balances obtained from the comparison of the data relating to the various tests carried out in
the atmosphere of Deuterium and Helium gases at various pressures of 30, 150 and 500 mbar were thus
calculated and compared with each other in oml@entify possible anomalous energy productions.

Pressure within the reaction chamber: 0,030 bar of Deuterium
Input Temperature differenc.e ‘.’f o imal Temperature difference |Thermal Power| Temperature difference of | Thermal Power | Total Thermal el
power the t:::::':::::;:xthm P‘E;‘:;;‘:tf; i rector core output the exernal thermal sensors output Power output re::';::utl:?he d%
wi] [Sensor 1] { T5 - T6) [°C] wi [Sensor 2] ( T4 - T3) [°C] | [Sensor 2] [W]| [Sensor 3] ( T7 - T8) [°C] [Sensor 3] [W] | measured [W] input power

0,195 33,95 30,18 0,07 32,32 28,35 0,18 27,99 27,95 0,00 0,25 1,26| 26,17
0,396 42,27 32,24 0,18 35,68 28,96 0,29 28,38 28,22 0,00 0,48 1,20| 20,25
0,597 52,11 35,02 0,31 38,73 29,99 0,38 29,32 29,02 0,01 0,70 1,16/ 16,46
0,801 62,78 37,92 0,45 41,60 31,38 0,45 30,65 30,27 0,01 0,91 1,13/ 13,45
0,999 72,44 39,89 0,59 42,23 30,85 0,51 30,35 29,61 0,01 1,12 1,12] 11,64

Figure 13- Summary of the energy balance at 0,030 bar of Deuterium

Pressure within the reaction chamber: 0,150 bar of Deuterium
Input Temperature diﬂ'erenc_e ‘_)f Thermal Power | Temperature difference | Thermal Power | Temperature difference of | Thermal Power | Total Thermal ARSI
the thermal sensors within measured o

power the power supply output rector core output the exernal thermal sensors output Power output relative to the d%
] ISEHSOI_"H (T5-T8) [°C] [Sensor 1] [W] | [Sensor 2] ( T4 - T3) [°C] | [Sensor 2] [W] | [Sensor3] { T7 - T8) [°C] | [Sensor 3] [W] | measured [W] Input power

0,193 32,99 30,44 0,05 31,49 29,09 0,09 31,30 29,24 0,04 0,18 0,94| -6,36
0,402 39,26 32,13 0,13 34,06 29,71 0,17 34,43 30,09 0,08 0,39 096 -4,25
0,588 45,98 33,72 0,22 35,75 29,98 0,23 36,30 30,43 0,11 0,56 0,96 -3,91
0,803 54,33 35,41 0,34 37,20 29,99 0,29 37,87 30,51 0,14 0,77 0,96 -3,71
0,980 61,23 36,93 0,44 38,41 30,21 0,33 39,93 30,93 0,17 0,94 0,96| -3,83

Figure 14- Summary of the energy balance at 0,150 bar of Deuterium
Pressure within the reaction chamber: 0,500 bar of Deuterium

Input thTemr.:erature dmi::"i:‘ of the Thermal Power Temperature difference Thermal Power Temperature difference of the Thermal Power | Total Thermal e :“t
power erma “nso;: w: in the power output rector core output exernal thermal sensors output Power output r;:aljt:eth d%
w1 [sensor 1] (18- Tey ] | [5ensor TIIW] | [Sensor 2] (T4-T3)['C] | [SensorZ|[W] |  [Sensor3] (T7-T8)['C] | [Sensor 3]IW | measureatw] | T EUAS © 1€

0,201 33,21 30,47 0,05 31,18 28,90 0,09 31,80 29,22 0,05 0,19 093] -7,25
0,400 38,01 31,81 0,11 34,08 29,75 0,17 35,30 30,27 0,10 0,38 0,94| -6,01
0,610 43,64 32,92 0,20 35,29 29,49 0,23 38,68 30,44 0,16 0,58 0,95| -4,94
0,795 48,34 33,83 0,26 37,02 29,82 0,28 41,92 31,12 0,21 0,75 0,95 -5,02
1,036 55,79 35,46 037 38,59 29,88 0,34 45,58 31,63 0,27 0,88 085/ -5,10

Figure 15 - Summary of the energy balance at 0,500 bar of Deuterium
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10| ners i | MO PONT | Temaers o | Thrm oo e dfenes e | s poer | 1o ot | e |
w1 [hn“f;’]"f;;{‘?_s"")ym] [Sensor 1] [W] | [Sensor 2] ( T4 - T3) [°C] | [Sensor 2] [W] | [Sensor3] (T7-T8)['C] | [Sensor 3] [W] | measured [W] ?‘mﬁ"f

0,204 34,90 30,38 0,08 31,93 28,37 0,16 27,98 27,98 0,00 0,24 1,19 18,58
0,400 4372 32,61 0,20 34,71 28,93 0,25 28,15 28,20 0,00 0,45 1,13/ 13,00
0,605 54,33 34,67 0,36 36,44 28,85 0,33 27,88 27,93 0,00 0,68 1,13] 13,22
0,800 63,57 37,08 0,48 39,21 29,43 0,43 28,26 28,30 0,00 0,91 1,14/ 13,60
1,007 76,15 39,24 0,67 38,87 29,19 0,42 28,00 28,01 0,00 1,09 1,09] 8,59

Figure 16 - Summary of the energy balance at 0,030 bar of Helium

Input Temperature difforem:.a ol Thermal Power | Temperature difference | Thermal Power | Temperature difference of | Thermal Power | Total Thermal R et

power the t:?:::l;:r"::: p::‘ thin output rector core output the exernal thermal sensors output Power output MT:::T::‘E d%
m] [Sensor 1] { T5 - T6) [°C] [Sensor 1] [W] | [Sensor 2] ( T4 - T3) [°C] | [Sensor 2] [W] | [Sensor 3] ( T7 - T8) [°C] | [Sensor 3] [W] | measured [W] e

0,194 28,60 25,79 0,05 28,00 24,53 0,14 24,29 24,11 0,00 0,18 099 1,31
0,395 37,86 28,48 0,17 31,67 26,05 0,22 25,31 25,24 0,00 039 1,00 0,01
0,602 48,91 30,80 0,33 32,79 26,16 0,26 25,04 25,11 0,00 0,58 098 1,88
0,802 56,81 32,80 0,44 36,04 27117 0,35 25,78 25,84 0,00 0,79 098 1,57
0,988 66,75 35,28 0,57 37,43 27,62 0,39 26,01 26,05 0,00 096 098 -247

Figure 17 - Summary of the energy balance at 0,150 bar of Helium

Input ;:";P:::;r:e:i:::r;:h?:‘ Thermal Power | Temperature difference | Thermal Power | Temperature difference of | Thermal Power | Total Thermal Fr.;‘:::.;fe:"'

power the power supply output rector core output the exernal thermal sensors output Power output ltive e i d%
W] [s“w"ﬂ ”5_‘1’_5) ey | [Sensor 11 (W] | [sensor 2] (T4-T3) ['CI| [Sensor 2] [W] | [Sensor3] (T7-T8) ['C] | [Sensor 3] [W] | measured (w] | J RS 08

0,205 28,93 26,97 0,04 30,61 26,29 0,17 25,56 25,67 0,00 0,20 0,98| -2,28
0,399 34,90 28,25 0,12 33,68 26,63 0,28 25,46 25,55 0,00 0,40 0,99| -0,89
0,605 40,78 30,26 0,19 38,07 28,23 0,39 26,53 26,62 0,00 0,58 0,96| -4,17
0,807 45,98 31,44 0,26 42,34 28,74 0,55 26,58 26,67 0,00 0,81 1,01| 0,75
1,001 51,86 33,06 0,34 46,33 29,70 0,68 27,13 27,19 0,00 1,02 1,02| 2,21

The comparison is presented here, between the energy balance data of the experiments at 30 mbar of
pressure with Helium atmosphere and the energy balance at the same conditions with Deuterium
atmosphere for a certain time interval during the stationarynddgegime, at the five power inputs steps.

Figure 18 - Summary of the energy balance at 0,500 bar of Helium

Test series with Helium atmosphere at 30 mbar

Thermal Thermal
Power e Power
output output

[Sensor 1] [Sensor 2]

Thermal
Power
output

[Sensor 3]

(e

Electric input power

Figure 19 - Comparison of the energy balance of the experiments at 30 mbar pressure with Helium vs Deuterium

Total Thermal Fm:::’m"l
Power input ::\:::'::tpm ralativa o the d%
W input power
0,204 0,24 1,19 18,58
0,400 0,45 1,13 13,00
0,605 0.68 1.13) 13.22
0.800 0.91 1.14 13,60
1,007 1.09 1.09 8,59
D,? Total Thermal Fm'::z':;::“l
Power input Power culput T d%
measured [W]
input power
0,195 0.25 1.26 2617
0,396 048] 1,20 20,25
0,597 0.70 1.16 16,46
0.801 0.1 1.13 13,45
0,999 1,12| 1.12) 11,64

Test series with Deuterium atmosphere at 30 mbar

atmosphere.
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The energy balances obtained at various pressures with both gases show an ordinary trend at the pressure:
of 150 mbar and 500 mbar, close to the unit (input power equals output power). At the pressure of 30 mbar,
however, an energy balance on average grélaan unity (about 13,4% with He and about 17,6% wi)h D

was obtained with a peak of 18,6% with He and 26,2% with D

Previous experiments with a powder electrode made of only iron powder showed energy balances close to
the unity for both Deuterium and Helium gas atmospheres, at any pressure. The relevant difference of the
energy balance observed when CR77 powder wasatisgatessure of about 30 mbar, in the same discharge
regime is very important. These results require further investigation and demonstrate the different nature
of the heat flow at low pressure compared to experiments at higher pressure.

The comparison between the radiation spectrum acquired during this series of experiments at 30 mbar did
not highlight any relevant radiation emissions or traces of conventional nuclear re@€kons10 -
Radiation detection Spectra comparison.

1400000

1200000 ——05_07_24_D_30mbar_200mW_12,06h 05_07_24_D_30mbar_400mW_12,16h
< 1000000 05_07_24_D_30mbar_600mW_11,43h 05_07_24_D_30mbar_800mW_6,79h
| =
c
1]
=
< 800000
5 ——05_07_24_D_30mbar_1000mW_6,51h ——18_07_24_He_30mbar_200mW_11,45h
Q.
W
-
[—
= 600000
9 ——18_07_24_He_30mbar_400mW_12,95h  ——18 07_24_He_30mbar_600mW_14,31h
©
9
= 400000
——18_07_24_He_30mbar_800mW_15,0h ——18_07_24_He_30mbar_1000mW_7,1h
200000
0

CRe¥BZ3ZE8RNSBRE3388859883R33835882R322 538858588888
Channel

Figure 10 - Radiation detection Spectra comparison.

4. SK reactor experiments- Conclusions

The results obtained withelirst series of experimessuggest an interesting behavior, with the production
of anomalousheatexcesss (COP in the order of 1:2.25), of plasmas generated at sub atmospheric
pressures in deuterium gas atmospheresn the CR77 powder produced by CNRS was present at the
anode. The results have bexemfirmed also bgomparisorwith the energy balances producedioy same
experiments carried out in other types of gasebswith differenkindsof powders

The results achieved with the SK reactor can be summariZetioass:

A A reliable system has been analytically modeled and physically created capable of performing an
energy balance of a plasma reactor with pulsed electric stimulation.

A Valuable insights were obtained into how to design and refine the new CPR rdastmibed in the
next chapter
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A The energybalanceobtained at various pressures with both He andaes, with and without CR77
powder at the anode, shean ordinary trend at pressures of 150 mbar and 500 mbar, close to the unit
(input power equals output power).

A At the pressure d80 mbar and with CR77 powder however, an energy balance on average greater
than unity (about 13,4% with He and about 17,6% withHas been repeatedly observed, with a peak
COP of 118,6% with Heand126,2% with D..

A Previous experiments with atectrode made of iron powder showed energy balances close to the
unity with both Deuterium and Helium gases, at any pressure.
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FutureOnots Catalyzed Pl as m:

5. CPR - Rationale of the experiments

The CPR (CatalyzeBlasma Reactor) has been designed as an evolution of the SK reactor, integrating the
knowledge developed in other Work Packages (WPs), such as the acceleration of deuterons on an already
deuterated target (WH8) and the use of nanometric catalyst powders (WP3 STRs). The primary objective

is totrigger LENR bystimulaing an environment of gases and active powders with "fast™viitage

electrical pulses (with peaks up-®l kV and rise timéess than 4r)s generating plasma and accelerating

ions in a "tassic" way or straddling structures such as EMAssfavoringkind of LENR reactions with
deuterium and other isotopes.

More in detail, the reactor design principles are based on the rationale of promathgrmalfusion
reactions (BD, D-T, Li-D, and so on) and/or neutron activatedctions through

- Accelerating voltage(collision energy)

- Deuterium loading on metalssuch as palladium (Fleischmann & Pofg)

- Sharp electrical pulseso generate high magnetic fields to orientate nuclei to attract themselves (G.
Vassallo[5] [8])

- Electron screeningagainst coulombian repulsidarce (K. Czersky[6] [7])

- Use of materials capable of high hydrogen isotopes absorption, concentrating them by
electromigration (F. Celani[9])

- Formation ofgquastpatrticles, e.g. electroprotons (R.M. Santilli and Don Bor[j])

- Use ofnanostructured surfacesto promote energy localization phenomena (B. Aligin[16])
- Formation of largelectron clustersin the arch discharge (K. Should¢t2])

- Use of materials, e.g. Fe or Ni, faplitting hydrogen isotopes molecules into atoms

- Use of catalysts able to promote formatiomigh-density clusters of hydrogen isotoped.. Holmlid,
S. Olafssorn13])

- Use of materials with different working functions to promote energy localizatioSegdeck effect
when solicited by sharp electrical pulses (G. Vassallo)

- Formation of @s mixtura of alkaline metalsand hydrogen isotopes

- Formation ofshockwavedy electron discharges (S. Adameljkd])

- Electromagnetic stimulation to creaieherence state¢Preparatdl5], Vassallg5])

The experience gained in the study of the individiraling factorslisted above, using specific self
designed devices, was merged into the design of a reactor optimized in all aspects involved.

Thepresent experimental campaign was desigoeghievean undisputabléproofofconcepd by r el i a
detecting heat excesses produced by LENR reacfldves CPR reactor was also designed to improve its
performance over time through powder cracking, formation of lattice defects and vacancies, hydrogen
isotope loading, evolution of lithium vapor as a reactant and tritium production, operating at laboratory
temperatures.
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6. CPR reactor design innovations

(a) G
Figure 11. (a) 3D drawing of the disassembled CPR reactor and possible discharges in the gap (in blue) and in the
powder (in yellow); (b) CPR seip, with the reactor inside the calorimeter, stored inside the vacuum bell and
connected to the pulser and oscilloscope.

The design innovation lies in the use of a stainttssl cylinder to improve pressure seals and electrical
characteristics and advanced components for electromagnetic stimulation and in the highly efficient thermal
insulation system (sefeigure 11). The electromagnetic stimulation system includes a-pegformance

pulser with pulses up t21 kV amplitude, capable gienerating variable peak voltages, with a repetition

rate that can reach 3.5 kHz, allowing you to experiment with different combinations of frequency and
amplitude of the pulses, therefore input power levels.

The design also considers the use of special cathodes and anodes: the titanium cathodes (the best materia
used in the particle accelerator industry as targets) are configured with various geometries (tip or tubular),
and the reactor can accommodate narndogowders in an anodic position inside an alumina crucible. In
addition, the cathode is inserted inside a ceramic tube to prevent parasitic discharges towards the reactor
body and direct the beam.

Thermal insulation is guaranteed by a Dewar vessel, which acts as a calorimeter, \eithissivity walls

to minimize heat transfer to the outsetevironmentFinally, the vacuum bell, in addition to protecting the
external environment from any leakage of nano powders or reactive vapours, contributes to thermal
insulation thanks to the use of argon (a gas with lower thermal conductivity than air) and tleeaflegre
vacuum set according to the pressure inside the reactor (to foréventinfiltrations inside the reactor).

7. Experimental campaign

The experimental campaign of the CPR reactor was planned in several phases, with an initial focus on
thermal calibration and optimization of gas pressure and composition parameters to achieve stability in
thermal readings. The calibration was conducted in an atmosphere of helium and an equimolar mixture of
hydrogendeuterium (50% b+ 50% D). The calibration protocol involved the use of a resjgtstead of

the gap between cathode and anode and powders in the grasibkable heat source to simutgderating
conditions. The power steps chosen were 1 W, 2 W and 5 W. Calibration results showed a stable thermal
response, and a temperature plateau related to the power supplied, indicative of the proper functioning of
the thermal measurement system aymdraetrically distributed thermocouples.
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Experimental tests were performed with mixed powders containing lithium deuteride (LiD) as the main
compound. More specifically, the powder mix (about 10 g total) followed the following composition:

1. LiD: 48%
bLi: 5%
Li (natural occurring)9%
Constantan9%
PdAg/graphene catalys?20%
Fe:4%
TiO2: 3,5%

8. SiOx: 1,5%
During the tests, the reactor was subjected to voltage pulses with pealdskdf or-21 kV, to study the
effects ofionsacceleratiorand of the possible formation of charge clust@ise repetition rate has been
adapted accordingly to establish the various power levels chosen as input (1 W, 2 Visy3nafitoring
the temperature range to estimate the output thermal power. A key aspect of the tests was the use of different
gas presures (3 mbar, 45 mbar and 1000 mbar) to identify the optimal poinhiekh weactions occur
efficiently. Initially, a20 mm diametetube cathode weselected and the gap with powder surface was set
to 2 cm.

No o~ wDd

N cycles*

Elr:;gnjnlgag - Tﬁitl izvlirtlh - « act?‘g{tlion» - A&}Ii;f_]:t)zs)ts - C}? oa\IAligllenrgogf
powder of the cathode
powder

1st EXPERIMENTAL CAMPAIGN

TUBE CATHODE
TIP CATHODE (20 mm)

1000
3 mbar 45 mbar 3 mbar | 45 mbar
mbar mbar

ONE
TRIAL

Figure 12. Testexecution scheme for the first experimental campaign, with two different cathodes with the same gap,
performed in the kD> gas mixture, varying the pressure three times from one trial to another. During the same
trial, 3 power stepsire performed (as in calibration and r e f etesesh c e 0

The campaign has preliminarily included 'reference' tedtelium atmosphere, to establish a control on
thermal effects, theoretically not due to LENR reactions. The results obtained from the helium tests were
compared with those in an equimolar mixture of hydrogen and deuterium to analyze any thermal
differences.

Figure12 shows the scheme of execution of tReekst based on the type of gas and the diversification of
the different trials according to the variation of the main parameters. As can be seen, after an initial phase
of cleaning and activation of the powders, thetHD, tests were repeated 2 times, to study the ability of
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the powdersnix to work better over time and the possible improvement effect due to the accumulation of
reaction products (e.qg. lithiurapours tritium, etc.).

In the second series of trials, targeted tests were carried out, based on the results reported by the first phase
of the experimental campaign. We have therefore focused on the following parameters and related
variations §ensitivity:

9 Deuterium concentration in the gas mixfrom 0% to 100%;
9 Power steps more interesting results atw;

1 Pressure most interesting results atmbar;
1

Multiplying the repetition rate by wave peak voltagein each power step, the multiplying result
remains constant; therefore, the range of variability is limited to the values that the peak input
voltage can assume (frort4 kV to-21 kV).

Initially, we proceeded by reproduciggtimesthe tests witiL00% molar concentration D, at all three
power steps of 1 W, 2 W & 3 W (s€&gurel3). Subsequently, different gases at different concentrations
of deuterium, such as argon, helium and hydrogen, were testedca0.5 W power step.

N cycles
Active tests Test 1 W Te“;; gzw‘th Tests 0.5 W Tests 0.5 W with Tests 0.5-1 W
with D2 with He (50%-50% & with D2 He with H2
(100%) (repetition) 9 0&] ) 002] ) (2 times) (to verify) (100%)

Figure 13. Test scheme for the second phase of the experimental campaign, in which different types of gases were
tested, at different concentrations of deuterium, at a pressure of 3 mbar only, and the effects at the power steps of 1
W and 0.5 W were studied.

In the last series o&sts from October 2024 to January 2028 focused omherepeatability of resultat
the same conditions dhe previous experiments. In particulttte pressure remaineat 3 mbar Pure
deuterium, argon anldeliumweretested at 0.5 W, 1 W and 2,\timulatingthe reactowith -14 kV and-
21 kV peak voltage pulseendadapting the repetition rate to obtain the desired input power

8. Results and analysis

To compare the results of the different tests, the ratio between the average temperature difference between
the internal and external walls afDewar vessednd the input electrical powep bew/P Was calculated

The abslute reference value ithe meanof g Bes/P ratios of the calibration tests with resistor at the
different power stepandit is equal to 2.10 °C/W. Performances evaluatiahould also considéneupper
thermocouple temperatuiigp,, due tothe thermal field differencein plasma and resistor experimerits.

fact, the discharge tests showed highgcomparedo thecalibrationsat the same (@venlower) ambient
temperature.

Comparing the different tests with HV pulses input it can be observed a raising trend of th&ew/P
ratio over timeboth at 1 W and 0.5 W power stegpsgure 14 andFigure 15). Particularly, dferenttests
conductedduring thethird phase othe experimental campaigahowedlarger valuesthan calibration
referenceboth in deuterium antelium atmospheredue to exothermal reaction inside the readtas
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important to highlight here that

was used, which remained trapped at least in the Pd latiteeduced chemicalgome components of

the powder mix

, after the very first one, subsequent tests with He followedhtstd,

AT Dew/Pin vs N° test (1 W)

24 4

221

. Resistor: 21.10

201
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18 4 L] -
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e X cp&/P dhtio wfghe tedistor calibrationa @uwrplegdshed line).
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Comparingthe first series oftests with electricdischargefpulses interesting differences in reactor

efficiency and heat generation emerged between the different gas configurations and pressures. Tests with
low-pressure deuterium (3 mbar) at 1 W produced a greater thermal increase than "pure" gases such as
helium andchydrogenConsideringhe 0.5 W power stefpoth helium and deuterium tegt®videdgreater

@ Bew/P valuesin comparisorio theresistor.

With reference tdhe first series of tests (from May to August 2Q29the concentration of deuterium

i ncreases the effi

(b)).

Even analyzing the 0.5 W step, higher mean \satué
100% concentration (sédgure 16 (c) and(d)).

cacy

Finally, the last analysis shows thmith deuteriumand heliumtestsresultsare affected by the amplitude

al

t

SO

he @TDew/ P ratio ar

of the input voltage pulses, with better effectiveness at lower voltageSigaee16 (€) and )).

1 W Average AT Dew/P (°C/W)

1 W AverageT Dew/P (°C/W)

o 100
D% 0% 10% 50% %
He 16,91
Ar B2 - 16,5
— . He 17,76 4
H2 10% 16,5 185
| 0% Ar 9 5
18,8
" ] D2 2
15,0 155 16,0 16,5 17,0 175 18,0 185 19,0 16,5 17,0 188
' ' ’ ’ ' ' ' ' ’ Average values 17,19 9 4 2
(@) (b)
0.5 W Average AT Dew/P (°C/W)
0.5 W AveradgeT Dew/P (°C/W)
He
| D% 0% 100%
D, 18,64
%D2 -
e -~ He 18,36
o He 18,02
» Average values 18,19 18,64
17,0 17,5 18,0 18,5 19,0
(c) (d)
1 W Average AT Dew/P (°C/W)
" - 1 W AverageT Dew/P (°C/W)
Gas -14 kv  -21 kV
v -
Mix gas - H-21kV DZ 19,46 18,50
w14k He 17,64 16,17
. - Average values 2N
15,0 16,0 17,0 18,0 19,0 20,0
(e) ()
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Figure 16. First series of testscomparisonbetween the resultsf differenttests at3 mbar based otheqpT De w/ P

ratio regarding different parameters: mean values at different@centration at 1 W (a) and (bpean values at
different @ concentration at 0.5 t) and (d);mean values at different wave peak of input putdage between He

and D tests at 1 We) and (f)

Regarding the last trials (from October 2024anmuary2025) it can be seen that the efficapgnsidering

t he mean
17from (a) to (d)).

v apkW/®, & digherfin deuteraum gb Both power steps of 1 W and 0(Se&fFigure

Finally, the last analysis shows tHalium tests are more affected by the amplitude of the ipplge

voltage thardeuteriumones with better effectiveness lwer voltages (se€igurel7 (e) and ()).
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0.5 W Average AT Dew/P (°C/W)

0.5 W AverageT Dew/P (°C/W)
0047as -14 kV  -21 kV

s | — e D 2356 2031
u-14KkV Ar 21,54 19,30

He 2451 18,74

& Average values 23,68 19,49

(9) (h)

Figure 17. Last series ofests comparisonbetween the resultsf differenttestsat3 mbar based on oT
regarding different parameters: mean values at differercdhcentration at 1 W (a) and (b); mean values at different

D, concentration at 0.5 W (c) and (d); mean values at different wave peak of input pulse voltagéimahi¢D,

tests at 1 W (e) and {finean values at different wave peak of input pulse voltage in He, Ar atedt® al0.5W (g)

and ().

Tablelpr esents the performance of t he b vauestioaret s,
initial values of all gases at both power steps

Best (Dy: 25.23 Best (He: 25.56

cas mix t‘;f | (LC}V\BE‘W °CIW) toinitial  °C/W) to initial
T Dew/ P @TDew/ P &
He 17,64 43% 45%
H + (50% D) 15,05 68% 70%
D, 10.58 20% 31%
Ar + (10% D) 18,55 36% 38%
Resistor 21.10 20% 21%

Tablel. Ratiosbetweert h e h i WP amslthe imidl g bew/P values ér all gasesat 0.5 W and 1 W power
steps Best COP observed: 1,7.

Recapping:

1 The best results were obtained with a 100%g&seous atmospheat¢ 1 W, and with helium(after
many est9 at 0.5 W Thetestswith He, however, wereonductedafter tests where Dwvas usedhat
most probablyemained trapped sidethe latticeand the surface defeat§ certainmaterials(i.e. Pd).

1 Comparing the first and last tesédthe sameonditions the g Bew/P ratioincreasedor all gasegsee
the interpolation lines slopedenotinga positive timedependent trend fdhe performancesThe best
COP observed so faris 1,7.

T Considering t he./Pnmtally thetests with ®perdofmedi¥o better than the tests
with He (considering this onas referencéor electricaldischarge tes}, in terms of output energy, with
an electrical input of 1 W. With reference to the 0.5 W step, theisad8i6%. Subsequenthtests with
D, performedd.9 % and 1.5 % better than He respectiatly W and 0.5 WThat isprobably due to
the activation of powdeerhancing the performances even for helium tests

1 The best performancaeith D> ( qpokw/P =2523 W/°C) exceededthe v er a g e densPgaiionft o r
about20%,twice the estimatedhaximummeasurement error (about 1Q%urthermore, the jwas 7
°C approx.higher inthe spark gagpestrespect tadhecalibration despite the@mbient temperatuigeing
2° C lower. The similar best performance at 0.5 W was obtained with helwrtafter several tests
where D was used)
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1 By increasing theconcentration of deuterium, the thermal power output increasiess, the
performancdor all gases started to increase after deutetoading inside the powdenix.

1 By comparinghe peak voltage of the input pulspgi, at same powestepthe performance of the tests
seems to bpromoted by loweqVi, . In particular stimulation with-14 kV peak voltageulsesyielded
largerg Bew/P valuesthan the-21 kV onesThis couldbe attributed to a correspondilaggerrepetition
rate(to maintainsimilar electrical input powerand consequentty a largemumberof activation pulse
events.

9. Conclusions

The results achieved so faltow usto say that a reliable and very promising proof of conoéptLENR
reactor is available (TRL3 fully achieved).

Preliminary conclusions suggest tl@abigger sizeCPR reactor, if optimized, could generate significant
thermal excesseLurrently, the thermal output relative to the input electrical power is estimated by
compar i nng/P ratio,eeadpiig values up 76% larger tharthe initial valuegproduced bypulsed

plasma test¢COP=1,J and 21% larger thanthe results achieved with theesistor(seeTablel). This
analysisshowsthe possibility of reactions occurring even wstipposedly i ner t 6 gases, suc
argon probably due tprogressiveanodic powdetactivationand deuterium adsorption during the previous

tests It shouldbe considered also that the dissociation energy is larger in hydrogen isotopes gases than in
hel i um, affecting the energy transfer efficiency
be noted that helium gas is facilitated in triggemhectricdischarges.

The most interestingbservation is the capability of thests with electridischarge/pulseso overperform
the calibratiortestswith resistor. In factboth in deuterium and in helium the ¢ Bes/P ratio is higher
than the mean valuesof the ratio observedwith the resistor. At the same timethe upperreactor
thermocoupleshowed higher temperaturesn comparisonto the calibrations with theresistor,further
highlighting the presence of remarkable heat excegsegerthan considering only theg Be./P ratio).

Furthermorepther key pointemerged from the experimeragereproducibility , selfprogressivity and
robustness of the performance@hat keefstableduring test$astingeventensof hous), andthe capability
of the reactor toestoe thethermalpower producedafter eactshutdown.

The results obtainesbfar could be explained by the followirgptential synergic mechanisms (as already
highlighted in theRationalg:

1. Heat evolution upon EVO impact with the active powder: this mechanisnmvolves the release
of heat resulting from the interaction between EVOs (Exotic Vacuum Objects) and the powder
upon impact.

2. Li-D reaction within the Charge Cluster. this mechanism suggests that lithium and deuterium
reactions occur within the Charge Cluster, potentially contributing to the observed phenomena
(Hol mliddéds. D(0O) model)

3. Bombardment of D+ ions nearthe Charge Cluster on a deuterated targetthis involves the
interaction of positively charged deuterium ions (D+) with a deuterated target, particularly in the
vicinity of the Charge Cluster.

4. Shockwaves on a deuterated targeshockwaves generated within the system may impact the
deuterated target, triggering additional reactions or structural changes.

CleanHME, D3.2 Pag.22



5. Screening effectstriggering nuclear reactions this mechanism involveglectron clouds
shielding nuclei coulombian repulsiorwhich may influence the overall reaction dynamacsl
energy balance.

6. Pulsedriven electromigration: this refers to the movement of ions or atoms within the material
driven by electrical pulses, potentially contributing to the observed effects.

7. Deuterium absorptionin palladium and in the surface namoacksof the active materials

8. D-D, n-Li and D-T reaction chain: this involves a sequence of reactions starting with deuterium
deuterium fusion, progressing through neutlitium interactions producing tritium and
culminating in deuteriuntritium fusion.

Summary of fanned action$o build aLENR co-generator atRL5

Further analyseare plannedh the short termaimedat consolidatinghe results obtained, focusing the
improvement ofthe reliability of theexperimentalsetup andto confirm the reproducibility ofthe
exothermateactionsalsounder different environmental conditions and operating variables.

Further experimentare also plannetb stronglyenhance the thermal powaensityproduced by the CPR
reactor and to get directly electricity from plaswéh innovative methods thathave been recently
described ik u t u r pat@nt dpglication filed last July 20Z2ne of the new strategies involves deutsron
implantation treatmeasfprior to each test, aimed at optimizing the loading ofdeuterated powders into
the crucible.

Finally, changes are being considered, such as increasing some compbtiemisowder mixlike LiD
and PdAg coated graphengjesting the CR77 powdewhich showedvery good results with the SK
reactorand switching to a tip cathode design, with aimof continuingthe improvement ahepromising
results alreadgpchieved

The relative contributiorio the reactor performanaaf each phenomenon currently involved will be
explored deely beforescaling upthe system through the design of a new prototype, updated and much
larger and powerfulwith the realistic goalof achievingcommerciallyviable COPsfor both heat and
electricity production, at RL5-6, within two-threeyears
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INFN CleanHME Project Report

Advancements in Understanding LENR 9 9 FFSOGa&a Ay [/ 2FGSR [/ 2yadl yi
Atmosphere with DC/AC Voltage Stimulation.

1. Introduction

This report presents a comprehensive analysis of experiments conducted on Constantan (Cu55Ni44Mn1)
wires, detailing key advancements in Low Energy Nuclear Reactions (LENR) and Anomalous Heat Effects
(AHE) research, from the initial studies in 2011 to ttaetof the CleanHME project on August 1, 2020.

The progression of these experiments highlights gradual yet significant improvements in materials
treatment, reactor design, and experimental techniques aimed at achieving reproducible and sustainable
AHE, psicularly within the framework of LENR research. Constantan wires emerged as a promising
material due to their coseffectiveness, versatility, and structural durability under various experimental
conditions, ultimately becoming the primary focus of awdstigations into LENR.

A central aim of these experiments has been to understand how surface modifications, configurations,
YR SEGSNYILE St SOGNARO alGAYdzZ A Ay Tt dzSyOS 190 LyA
coatings that enhance hydrogen absorption amcbirporate Low Work Function (LWF) oxides to facilitate
electron emission. Additionally, direct current (DC) and alternating current (AC) polarization of a eounter
electrode were introduced as mechanisms to create-agnilibrium conditions within the reaer, which

proved particularly effective in producing AHE when coupled with dielectric barrier discharge (DBD)
conditions and/or Paschen regimes at low pressures. These conditions promote the loading and
movement of hydrogen and/or deuterium (i.e., actiyases), a crucial factor in activating and maintaining

AHE.

Results from multiple experiments support a "flux model," in which AHE primarily depends on the
Y20SYSyld 2F NBFOGAGS aLISOASa | ONraa GKS GANBQ3
temperature, and pressure, serving as secondary facilitatorisfflow. Although many findings align

with this model, some results remain unexplained, likely due to constraints within the experimental setup

and the complexities of replicating highly dynamic, +emuilibrium states.

The flux model was pioneered by Gustav Carl Fralich at NASA in December 1989, using a palladium tube
in a deuterium gas environment at high temperatures with cycled pressure variations (from several bars
to vacuum). The results were kept confidential ug@tL2.

The following sections provide a detailed overview of the progression in experimental designs, findings,
and the underlying mechanics contributing to LEANRE effects. Each advancement in setup and
technique builds on previous results, creating a stepwisethodology that brings us closer to
understanding the potential of Constantdrased LENR systems.
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2. Chronology of Experiments with Constantan Wires

Year

2011

2013

2015

2017

2018

2019

Main Achievement

Initiated experiments with oxidized Nick€bpper alloys in various gas atmospheres, obser
initial AHE itommercialConstantan wiresvery old production batch (about 19683vingquite
large amounts of impurities (mainly Fe)

Improved AHE reproducibility with low work function (LWF) coatings (e.g., SrO) and boro:
glass fiber sheaths on wires.

Linked AHE to Fe impuriti€¢gery old batchjnto Constantan wiresind its surfaceAHE was
further enhanced with Fe, Mn, and K additives. Thermionic emission consistent with Rich:
and ChildLangmuir laws was observed.

Increased AHE magnitude through wire geometry, particularly knotting to induce the
gradients; implemented airflow calorimetry for precise AHE measurement.

Established the empirical link between thermionic emission and AHE; introdspecific
counterelectrode setup to enhance electron emissions.

Achieved prolonged AHE stabil{yp to 1 day}through high voltagé+600 V)and AGCstimuli;
noted that dielectric barrier discharge effects played a role in sustaining and intensifying

This timeline highlights key achievements in material treatments, reactor setups, and measurement
techniques that collectively expanded our understanding of AHE generation and control in Constantan
based LENR systems.

Evolution of the Experimental Setup: Constantan Wire Reactor
The evolution of our experimental setup is characterized by four main phases, each representing an
adaptation orenhancement aimed at achieving reliable and reproducible AHE under different conditions.

1.

Initial Setup (A)Early studies used a simple Constantan wire reactor. The wire was oxidized and
coated to enhance surface area and absorption capability, leading to the first measurable AHE
observations in comparison with a-8i wire.

Grounded CounteiElectrode Introduction (B)The next iteration included a grounded counter
electrode, which stabilized the system and enabled better AHE observation by controlling the
electrical discharge conditions within the reactor.

DC Polarization of the Countétlectrode (C)Direct current was applied to the counter

electrode, promoting electron migration and establishing the guilibrium conditions

essential for AHE. This configuration allowed for nawatrolled electron emission from the
Constantan wire, resulting in long&sting AHE.

AC Polarization of the Countetlectrode (D)Alternating current was introduced to the
counterelectrode, which increased electron emission rates and yielded more robust and
sustained AHE responses. This stage marks a significant advancement in reactor stability and
AHE consistency.
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Figure lillustrates these changes, showing the progressive adjustments made to the reactor to optimize
AHE induction. These advancements underscore the importance of systematic reactor design and precise
electrode configurations in achieving reliable AHE measards

30-100 V DC 30-100 V DC
L 1-2mm
= =
- WIRE i % ANODE
Vi i anm . mmm
A B
30-100 V DC 30-100 V DC
T_ 2-3 mm . 2-3mm

ANODE DC &== ANODE AC
+/-300 V & (SINUSOIDAL)
50Hz, +/-600 Vp

Figure 1:Evolution of the Constantan Wire Reactor Sekgure illustrates the development of the
Constantan wire reactor setup over time, aimed at optimizing AHE inducti®ninitial setup with
Constantan wire aloneBj Addition of a grounded countexlectrode to stabilize electrical conditions and
facilitate AHE.@ Introduction of direct current (DC) polarization for enhanced electron migration and
establishment of norequilibrium states. ) Application of alternating current (AC) to the counter
electrode to intensify electron emission and promote sustained AHE generdtienat least,to the
dynamic conditions db0 HzACcurrent.

3. Experimental Design and Methodology

Wire Treatment and Influence of Diameter and Length on AHE

The preparation of Constantan wires involved a series of oxidation and coating procedures aimed at
enhancing hydrogen absorption, increasing surface area, and improving electron emission. Using the
same preparatory methods as in previous studies, we fotlnad thinner wires consistently exhibited
higher AHE. This result is attributed to the ratio between the oxidized surface area and tloxidzed

core area, with smallediameter wires offering a greater effective surface area for active gas absorption.
The experimental setup included specific diameter comparisons, testing wires of 100 um, 200 um, and
350 pum. Wires with a 50 um diameter were found to be excessively fragile. SEM observations confirmed
that the wires developed a porous, spongy oxidized laye the surface, which enhances active gas
absorption when the oxides are reduced by interaction with H2 or D2.
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Figure 2 provides SEbased schematics of the wire cressctions, illustrating the porous layer that forms

on the surface during preparation. This layer, approximatel2a5m thick, acts as a highly receptive
interface for active gas absorption.

Additionally, thinner wires subjected to direct current heating displayed significantly higher current
RSyairde IyR @2fGFr3S RNRLA +d GKSAN Sy Raddalkcy (G a
9f SOGNRBOKSYAOIt a2RATFTAOIIA 25/F RSFO U/ iyt R eDiAdt Al FO/2A @)
LIKSY2YSyl ¢ gKSNB (GKS G2aFrft @2t GFr3S RNRLI | ONRaa
the material, rather than just the V/cm value, as in typical electromigration effects. While the coherence
mechanisms behind LENR remain under investigation, these findings suggest that wire dimensions and
treatments significantly impact AHE.

LENR EFFICIENCY RATIO OF THE CONSTANTAN WIRE OF DIFFERENT THICKNESS

CONSTANTAN CONSTANTAN CONSTANTAN CONSTANTAN
WIRE 350 p o WIRE200p |  WIRE100p o WIRE 50p o
HYDROGENATED
ZONE
| | METALLIC coRE
LERN EFFICIENCY RATIO = HYDROGENATED ZONE
METALLIC CORE
CONSTANTAN WIRE 350 0.28

WIRES WITH HIGH-PERFORMANCE SECTION
CONSTANTAN WIRE 200 p 0.56

09 ——
e a CONSTANTAN WIRE 100 p 1.78
e eje E CONSTANTAN WIRE 50 p 24.00

Figure 2.CrossSection of Constantan Wires with Different Diameters after Treatn@pntssectional
schematics show the porous oxidized layers that form on Constantan wires of vdigousters during
preparation, enhancing their capacity for active gas absorption. The treated outer layer (blue area)
measures 125 pm in thickness and acts as a higipacity absorption zone. These diagrams are based
on SEM observations.

Richardson and Chitlangmuir Laws

In 2014, experiments conducted at low pressures introduced an independent wire positioned close to the
active Constantan wire, revealing thermionic emission effects. At high temperatures, a weak electric
current was observed flowing between the wires, witlke active Constantan wire functioning as a
cathode and the adjacent wire as an anode. This current was directly correlated with the temperature of
the Constantan wire and aligned with both Richardson's and -Caitgmuir laws.

Further experiments demonstrated that thermionic emission, combined with spontaneous voltage
generation between the wires, had a strong association with AHE. Although a comprehensive model
explaining this relationship is still in development, this therndaffect was reproducible across multiple
trials. The combined effects of thermal and chemical gradients were also evident, especially in knotted
configurations, which enhanced the magnitude of AHE. Figure 3 illustrates the "Capuchin" knot design,
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employed to increase thermal gradients along the wire, showcasing how physical configuration impacts
AHE.

THE NUMERICAL SEQUENCE INDICATES
THE CURRENT PATH IN THE WIRE

TEST CONDITIONS

FREE AIR

@ WIRE = 193 MICRON
I =1800mA

36
— )
—=

White

. HIGH TEMPERATURE Light Yellow

Yellow

E E Light Orange
LightRed i

. NORMAL TEMPERATURE Heht Sherey

Cherry
Dark Cherry
Blood Red

Brown Red

Figure 3:Capuchirknot configurationused inexperimentsThe figure shows an 8op knot (Capuchin

type) obtained by a 193 um diameter Constantan wire, heated with direct current (I = 1900Jm63
Alcn?)infreeair¢ KS O2Af Qa4 2dzi SNJ RAFYSGSNI NFy3ISa FNBY wmp
through colour differentiation. Darker areas correspond to temperatures below 600 °C, while outer spires
reach approximately 800 °C, and the innermost section may rapdio 1000 °C. A typical experiment

uses 48 knots within a 200 cm wire length.

Knot Configurations andntrinsic Thermal GradientsAnother newreactor core geometry.

In 2018, exploration of various knot designs began to maximize AHE production. The "Capuchin" knot,
featuring multiple loops and generating localized hot spots, resulted in significant AHE increases. This knot
design createdhree distinct temperature zones, with temperature differences reaching hundreds of
degrees Celsius between the inner and outer sections. These thermal gradients induced a voltage
difference, resulting from both ohmic drops and thermal disparities betwieninternal and external
regions of the knot.

Despite the AHE advantages, the Capuchin knot presented challenges due to its complex construction and
susceptibility to shortircuiting. The manpower and resources required to develop new Constantan wires
with insulating surface layers exceeded our aldé means.

AHE saw a substantial increase when a voltage was applied between the active wire (cathode) and an
adjacent anode wire. This finding emphasized the importance of both physical configuration and electrical
stimulation for amplifying AHE in the Constantatupe

Coil Design and Final Assembly
Building on these insights, our studies transitioned from using physical configurations (e.g., knots) to
primarily relying on electric stimuli for enhancing AHE. The final setup, illustrated in Figure 4, consisted of
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a 200 um Constantan wire that was oxidized, coated with a Low Work Function (LWF) oxide (SrO), and
enclosed in an insulating microporous sheath of woven gealtimina fibers. This sheathed wire was

then coiled around an iron tube, which served as the teurlectrode to test the effects of voltage bias

on AHE.

The coil configuration, as shown in Figure 4, nearly standardized the experimental setup, allowing for
reproducible AHE measurements and confirming that -eqailibrium conditions are essential to
sustaining AHE.

COUNTER
ELECTRODE SI@2mm

FIELD WIRE COIL ABOUT 63 TURNS - WIRE LENGTH 1700 mm

o[ «© €
o‘] o f ': =
| N o
) THERMA[\T/ s
COIL LENGTH ABOUT 140 mm SCREEN ELECTRODE
TYPE K SI@5mm
THERMOCOUPLE SHEATH
SS COVERED
THERMAL ~ COUNTER  CONSTANTAN COUNTER  CONSTANTAN  THERMAL IR AL
INSULATION ELECTRODE WIRE COIL ELECTRODE WIRE COIL INSULATION REFLECTOR
\ / RA

ALUMINIUM
FOIL
TR,

REFLECTOR

TYPEK
THERMOCOUPLE
SS COVERED

FIBERGLASS
CLOTH

SI1@2mm SI @ 5mm FIBERGLASS |

SI@2mm SI@5mm

SHEATH SHEATH SHEATH SHEATH CLOTH
SE-SI @ 1 mm IRON SHEET TYPEK@1.5mm IRON SHEET SE-SI @ 1 mm ALUMINIUM
SHEATH SHAPED THERMOCOUPLE SHAPED @5 mm SHEATH FOIL

Figure 4The figure displays the final coil assembly configuration. The coeigetrode, composed of a

thin iron (Fe) tube, is encased in an electrically insulating shemitte of quartzalumina fibers. The
Constantan coils include an internal thermocouple housed within a stainless steel (SS) tube for precise
temperature measurement in a coaxial arrangement.

For the Constantan coil itself, temperature measurements are based on resistance variation, as no internal
thermocouple is used. However, due to the inherently low resistivity variation of Constantan alloy with
temperature, these resistance measurementsyide only general indications.

4. Results and Analysis

In aparticularly notable experiment, 18 W of AHE was achieved with an input power of 99.7 W. This result,
using a 200 um wire coil at a temperature of approximately 716 °C, was achieved with a exlecterde

DC bias of +270 V and a current of 3 mA, withwhewe NI GA2 230Atf I GAy3 20SN
over five hours before gradually decreasing to 9.5 W due to an air leak that raised the pressure from
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approximately 300 to 316 mbar. Nonetheless, the overall effect persisted for more than 15 hours,
demonstrating the robustness of this setup.

Reversing the polarity reduced AHE to 7.4 W. Introducing an AC bipolar oscillabd0 * peak, 50 Hz)
increased AHE to 10.7 W, which was sustained for four hours. A further reduction in pressure to 98 mbar
under AC oscillation increased AHE to 14.52Wn after AC stimulation was halted. Figure 5 displays a
typical waveform observed during AC stimulation.

VOLTAGE INPUT -V R shuntserie=10kQ  VOLTAGE OUTPUT -V
+80 +800 +800
+60 +600 _ __+600

/
+40 +400 _ / '\ _+400

€420 +200 _ | 4200

=

w O 0 , B

[0

% 20 200 200

320 - .
40 -400 -400
60 -600 600

| |
0 2 4 6 8 10 12 14 18 20 22 24
TIME - mS

Figure5: Oscilloscope Readout of Voltage and Current \Warras during Dielectric Barrier Discharge
(DBD) Condition3his oscilloscope capture shows typical voltage and current feawes during DBD
conditions, illustrating one of the most effective conditions for increasing AHE. The DBD effect, induced
by selfinducedhighfrequency alternating currengshown in blue colour)correlates with increased AHE

and reveals the challenges associated with maintaining stable discharge conditiertd kOhm resistor,
simple procedure, was used to limit the peak current during the discharge regimeeduode the
possibility ofbreakingthe thin 200@m Constantarwire. The current limit problem has to be improved in

the future, adopting more sophisticated circuitries, not just a simple resistor.

5. 2021 Experimental Activity Report:

Electromagnetic Excitation of Coaxialyoiled Constantan Wires Using Hiflower, High
Voltage Microsecond Pulses

Introduction

This report presents our research on the electromagnetic excitation of Constg@te&bNi44Mn1l) wires,
aimed at exploring their potential for generating Low Energy Nuclear Reaction (LENR) phenomena,
particularly Anomalous Heat Effects (AHE). These findings, presented remotely due td Lokl
restrictions, were shared at the 23idternational Conference on Condensed Matter Nuclear Science
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(ICCF23), held at Xiamen University in China. They represent significant progress in understanding the
complex interactions driving AHE in nickepper alloys.

We summarize our methodology and experimental data from 2021, focusing on recent innovations in
coaxially coiled Constantan wires and hgwer pulsing techniques.

1 In 2011, our focus shifted towards creating a eeféctive, robust alternative to traditional
palladiumbased LENR materials (in use since 1989), leveraging Constantardsauetiented
hydrogendissociating and hydrogen storage properties. Capable afad2 OA I G Ay 3 | |
molecules at temperatures as low as 150 °C and sustaining these reactions up to approximately
800 °C, Constantan supports a stable hydrogen storage mechanism that enhances AHE potential.
This material also offers greater resistancebtittleness a common issue in Poased LENR
aedaisSya SELRASR (2 KAIK GSYLISNIF GdzNBa | FGSNI |
durability, Constantan has emerged as a promising candidate for LENR studies, especially in coiled
geometries and whesubjected to higkpower, microsecondong pulses.

Building on our foundational work with palladium in electrolytic environments in the 1990s, this research
explores methods to induce the naquilibrium conditions necessary for AHE by harnessing the unigue
properties of Constantan wires. Through coaxdl designs and controlled electromagnetic stimulation,

we achieved simultaneous longitudinal and transversal hydrogen flux, conditions theorized to support
significant AHE.

The objective of this report is to elucidate the experimental procedures for maximizing flux through high
power pulsing and to discuss preliminary results from these innovative approaches.

Background and Evolution of Wire Configurations

Our work in 2021 builds upon decades of experimentation with L&dtiRe materials in higlhower, high
voltage environments. Early research using pure palladium and pallagivom alloys, produced by
Tanaka K.K. in Japan, incorporated both longitudaradl transversal deuterium flux, forming the
theoretical foundation that we now apply to Constantan wires. While palladium showed promise, its high
cost and susceptibility to degradation at elevated temperatures limited itsteng utility. Consequently,

in 2011, we shifted our focus to Constantan, initiating intensive studies on its propgepasicularly its

ability to efficiently dissociate hydrogen, absorb atomic hydrogen, and maintain stable thermal gradients
at temperatures approaching 900 °C.

Over the years, our setup evolved from simple wire configurations to the sophisticated coaxially coiled
geometry shown in Figure 7, designed to optimize AHE generation. Early results confirmed that specific
surface treatments, geometry, and pulsing corai enhance AHE. The current design, a reversed coaxial
coil with a central iron tube as the inner electrode, supports higltage insulation and enables
simultaneous longitudinal and transversal flux. With this configuration, we observed thapbvgér

pulses applied across the Constantan wire create-@guilibrium conditions favorable for AHE.

Figure6: Evolution of Wire Configurations for Enhanced Field Stimulat{@011-2021)¢ This diagram
shows the development of wire arrangements from 2011 to the present, culminating in the optimized
configuration used in 2022021.

Each configuration progressively improved upon previous designs to better supporAHENgeneration.
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Figure 6: Evolution of Wire Configurations for Enhanced Field Stimulation (ZmPmn)

The figure traces the progression of wire configurations developed over the past decade to optimize field
stimulation and Anomalous Heat Effect (Ag&)eration in Constantan wires. Beginning with the simplest
arrangement in 2011, each configuration incrementally improved upon previous designs. The setup
evolved to achieve maximal electroigration and hydrogen flux, leading to the most refined arrangement
(design E) implemented in 202021. These advancements incorporate enhanced geometry, specialized
coating techniques, and refined reactor setups that support controlled electric figldsexe, maximize
surface area interaction with hydrogen or dedtan, and sustain noequilibrium conditions essential for
AHE. The figure highlights key adaptations such as coiled geometries, wire coatings, and- counter
electrode integration that collectively improve AHE reliability and magnitude.

Experimental Setup and Techniques for Field Stimulation
High-Power, Microsecond Pulse Stimulation

Our current setup applies higbower, microsecond pulsesomgcoaxiallycoiled Constantan wires (Figure

6E, 7, with each pulse aiming to achieve substantial flux and electron migration effects. Given the thermal
YR St SOGNROIT NBaAadlkyOS LINRPLISNIASa 2F /2yail yi
significant temperature differential alorits length and supporting electron emission through thermionic
effects. The pulse duration is approximately 10 us, with a peak power of up tkW,. Sufficient to
produceevend { Ay SFFSOG Fft2y3a GKS gANBQA 2dziSNJ adzNFI OS
while maintaining structural integrity, ensuring that highergy pulses are absorbed without
compromising wire stability.

Figure7: Coil Assembly Overview Depicts the multilayer coatings, higbmperature sheaths, and IR
reflectors that enable the Constantan coil to withstand hpgiwer pulses. Each layer serves to enhance
active gasidsorption, electron emission, and thermal stability, facilitating effective AHE generation under
controlled conditions.

CleanHME, D3.2 Pag.33



Key experimental techniques included leveraging the @lallgmuir effect, Richardson effect, and
RASEt SOGNARO o0FNNASNI RAEAOKIFNBSAE 65.50 G2 YFEAYAT S
counterelectrode positioned within the coil, we createdrditions where both longitudinal and
transversal flux could be established. Additionally, alternating the voltage polarity on the ceunter
electrode enabled us to adjust electron flow rates, contributing to AHE by enhancing hydrogen migration
through the wire surface. Electron dynamics, driven by temperature and electromagnetic forces, further
reinforced the norequilibrium states essential for LEMRIE.

One limitation of the current setup for generating higbltage pulses (up to +1000 V) is that the voltage
begins to increase at the end of the main pulse, with a delay of approximatdy® in the active pulse
duration. This effect results from the eatvoltage generated when a rectangular or square pulse with a
very fast falitime ends. Future improvements should focus on designing new circuitry to overcome this
limitation.

NICKEL COPPER
FUSED QUARTZ + FIBERGLASS Fe SrK Mn OXIDES

HYBRID SHEATH (SE-S1) MULTILAYER COATING ‘H

IRON TUBE

CONSTANTAN WIRE

Fe MIXED OXIDES

Su

4°PHASE ..o

SHEATHING AND SOAKING - | ]

WITH LOW-FUNCTION

MATERIALS (MIXED OXIDE INITIAL SMOOTH SURFACE
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SE-81G 1 mm
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2 2° PHASE

? SURFACE TREATMENT BY COUNTER ELECTRODE
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(Ni Cu MIXED OXIDES)
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(NANOSTRUGTURED SKIN)

WIRE @ 220 ym ABOUT

Figure 7: Coil Assembly OverviepMultilayer Low Work Function Oxide Coatings, Higlemperature
Porous Sheaths, IR Reflector.

This figure presents a comprehensive view of the coil assembly, focusing on théagerd structure
designed for effective LENRHE generation. The Constantan wire, approximately 158 cm in length and
200 pm in diameter, is coiled into a-12 cm coil vth around 50 turns. Each layer has a distinct function:

1 Inner CoreThe pure Constantan alloy forms the base, subjected to oxidation to create a rough,
porous structure.

1 Outer LayerThe oxidized outer layer provides a spongy, expanded surface area that promotes
active gasabsorption and electron migration, enhanced by selective addition of Sr, Fe, K, and Mn.

1 Sponge Structuresthese porous structuresmprisemixed oxides to enhance electron emission
and stabilize AHE under high temperatures.

1 ¢KS laaSvyofte Ffaz2{AyOf &zZRSEGK K20 HHRILR NI hiiSY L
an infrared (IR) reflector to reduce heat loss. Each component was selected to suppert high
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frequency pulsing, withstanding rapid thermal changes and facilitating persistent AHE in gas
mixtures.

Gas Composition and Pulse Optimization

Experiments with hydrogenoble gas mixtures, particularly those including argon, demonstrated
significantbenefits for thermal management and flux control. We also tested xenon, which provided the
best overall performance; however, its high cost made it impractical for continued use. The low thermal
conductivity of the gas mixture helped maintain high tempdedtB a £t 2y 3 GKS GANBQA
cooldown times and enhancing AHE durability.

Pulsing parameters were carefully calibrated, with gas type and pressure optimized to maintain conditions
within the usual Paschen and/or DBD regimes (as detailddgin9). These regimes enabled localized
electron emission, creating additional energy at the wjes interface that was conducive to AHE.

Experimental Findings
Effects of HighiPower Pulsing

Our experiments demonstrated that higifower pulsing initiates several critical effects within the
Constantan wire, most notably enhanced electron migration and substantial thermal gradients.
Temperatures along the wire varied significantly during pulsivith mean operational temperatures
between 500 °C and 700 °C. At peak power levesging from a mean of 64 W up to peaks of 4640 W
temperature fluctuations generated sufficient gas flux overall to sustain AHE.

Richardson Law
Work Functions 1, 1.5, 2.0, 25,3.0eV

10° T T T T T

10" [

-
or-
T

1000

Current density (A'm*:

10

0,1
400 600 800 1000 1200

Temperature (K)

Figure 8: Temperature and Electron Emission Relationship under-Rmlier Pulsing Conditiondased
2y wAOKIFNRaz2yQa flgo
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CA3IdzNB y > 0l aS Rillugtiitesihe ©chl BBy phatween-el@ciron emission density

and temperature, highlighting how controlled higlower pulses enhance electron migratiom key

process in AHE generation. The figure demonstrates how pulsing at elevated temperatressés

St SOGNRY SYraarzy |yR RNA@GS& FtdzE | ONRaa G(KS /2y
supporting sustained AHE.

Repeated tests indicated that both surface and bulk reactivity in Constantan wires increased with the
frequency and intensity of pulsing. Notably, as temperatures approached 600 °C in hydrggen
mixtures, the AHE response intensified, suggesting that@mposition is critical for enhancing AHE.
Hydrogen, in particular, proved advantageous for creating flux within the wire surface, especially when

the noble gas mixture reduced rapid heat loss.

The graph illustrates the relationship between temperature @/0 K) and electron emission density

(A/m?) across materials with various work functions ¢b.0Pn S0 F2ff 26Ay 3 WA (
thermionic emission. As temperature increases, electronssion density rises exponentially, indicating

optimal operating temperatures for electron "boiling off* when the Constantan wire surface is coated

with low work function materials like SrO.

At typical operational temperatures of 78880 °C (work function ~2 eV), electron density ranges from

I LIWNREAYIFGSt& mny (2 mnw !'kYuS FLOAEAGIGAYI KA
structure created through surface oxidation increases the surface area by roughffpldQ@hereby
amplifying emission density and contributing tostined AHE during higbower pulse applications.

Electron density
(arbitrary scale)

Streamer Streamer Streamer

Low Work
Function Coating:
Sr, K, Fe, Mn
mixed oxides

Dept

Porous Interphase
Comprising Nickel-
Copper & Elements
Bulk Constantan diffused from the
low work-function
coating

Figure 9: Behaviour of Electrons During Negative Unipolar Pulsing with Dielectric Barrier Discharge
(DBD) Prevention

The figure illustrates electron behavior under negative unipolar pulses applied to Constantan wires in a
dielectric barrier discharge (DBD) regime. The appliedclomductivity coatings on the wire, along with
porous dielectric sheaths, help sustain filamery discharges while reducing the risk of destructive
sparking. Controlled voltage and frequency parameters promote a stable electron flow, enhancing AHE
induction without causing uncontrolled arcing or localized overheating.
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By maintaining a mild filamentary discharge rather than a full Paschen breakdown, the system fosters a
stable norequilibrium state that is favorable for electron emission and AHE. Although dedicated, often
costly, electronic circuitry is typically required to maintain this regime,dost solutions should be
developed to keep the overall reactor cost a® las possible.

Calibration and Measurement Accuracy

To ensure experimental accuracy, all results were erefesenced with DC calibration using stable, non
inductive resistors for precise temperature control. These calibration steps allowed asntiom that
observed temperature increases in pulsed conditions were attributed to AHE rather than external factors.
Additionally, tests with an argerich hydrogen mixture showed that the lower thermal conductivity of
the noble gas further increased inteal temperatures, enhancing thermal gradients and consistently
contributing to AHE generation across various conditions.

Conclusions and Future Directions
Key Findings

1. Pulsed Power as a Reliable AHE Triggtghpower pulsing, especially at microsecond durations
and high frequencies, consistently triggered AHE in Constantan wires. This process appears to be
reinforced by the low work function oxide coatings and the gas composition, with hydiargen
mixtures yielding resultsf practical use.

2. Thermal Gradients and Electnmigration as AHE Driver&§HE isstrongly influenced by the
interplay of thermal gradients and electdA IANJ GA 2y | f2y3 (KS gANBQa
and the ChildLangmuir effect create neaquilibrium conditions, facilitating sustained AHE.

3. Coiled Geometry and Gas Composition Impddting a coaxial coil configuration enhances the
stability and magnitude of AHE. The coaxial arrangement minimizes energy loss, maintains
thermal gradients, and controls electron flow. Adjusting the gas composition, especially with
argon admixtures, allow$or efficient thermal management within the reactor core, further
extending AHE duration.

4. Constantan as a Practical LENR Mater@bnstantan presents a cesffective alternative to
palladium, displaying comparable AHE properties when properly conditioned. Its structural
resilience and hydrogen dissociation ability make it suitable for extended pulsing regimes at
elevated temperatues, providing a practical pathway for LENR technologies.

Next Steps

To build upon these findings, further investigations will focus on refining gas compositions, optimizing
pulse duration and frequency, and testing additional noble gas mixtures. Planned upgrades include
introducing aifflow calorimetry, which, despite inlmently longer equilibration times, will allow for
LINSOAAS ljdzr yGAFAOFIGA2Y 2F loaz2ftdziS 19 @I fdzSaod |
be tested to maximize surface area contact with the gas mixture and increase flexibilitypnegase

cycling. Addressing occasional wire degradation during prolonged-payker pulsing will also be a

priority, as sustained AHE induction depends on material stability and repeatability across trials.
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This research highlights the potential @bnstantan as a promising LENR material, demonstrating its
unique response to highower, shortduration pulses in hydrogenoble gas environments. By fine
tuning operating conditions and extending experimental durations, we aim to establish a reproducible
protocol for sustained AHE, providing a feasible alternative to pallathased LENR systems and
advancing the field toward practical applications.

2022 Research Activity Report.

Enhancing Anomalous Heat Effects in Constantan Wires through a Robust Experimental
Protocol

Abstract

This report summarizes research findings presented at the 24th ICCF Conference, held in Mountain View,
California, USA, on July-2B, 2022. Given the limitations imposed by Cel&d our effortsfocused on
simplifying electrical excitation procedures. The sophisticated cudtoith pulser used in 2021 had
malfunctioned, and obtaining replacement parts was not feasible, limiting further enhancements to its
robustness.

Instead, we focused on refining methods to produce Anomalous Heat Effect (AHE) in Constantan wires
through highpower, longduration conventional DC heating and surface maodifications. Using a

specialized "inverse coaxial coil" setup, the experiments egpior ! | 9 Qa4 RSLISY RSy Oe 2y
and operational cycling, as well as the influence of surface morphology and gas composition. The study
KAIKEAIKGSR  O2NNBft A2y 0S0s6SSy !'19 FyR K@&RNER
adzNF I OSidh @S MS2r2MNE STFSOGéE Ay 19 ¢gla |faz 20aSN
cycles.

¢SaldAy3a gAGK 5i FYR i NEZSIfSR KAIKSNI 19 gAlK
heat production. Moving forward, we plan to optimize peak power pulsing techniques previously used,
aiming to reduce the external energy requiredtosdstd ! | 9 | yRX O2y aSljdzsSyifex

Pout/Pin efficiency ratio.
Introduction

The Anomalous Heat Effect (AHE) in Constantan wires, especially through surface modifications and
treatments, shows promising potential for le@nergy nuclear reactions (LENR) applications. In 2022, our
work focused on achieving reproducible AHE in Comata(CuNi alloy) wires by refining experimental
LINEG202t& yR SEFYAYAY3I A&8202LIA 0O RSLISYRSyOASa 44
Highpower, longduration DC heating was applied to create remuilibrium conditions essential for AHE

within a reactor built around the "inverse coaxial coil" design. Calibration and energy balances were
conducted primarily with helium, validating the setup for consistent heat measurements.

This report details our findings on the effects of repeated heating cycles, isotopic gas substitution, and
surface treatments aimed at enhancing gas absorption. Our goal was to deepen understanding of the AHE
mechanisms in modified Constantan wires, withaaticular focus on hydrogeimduced "superabundant
vacancies" (SAV)a model initially developed by Y. Fukai in Japan and later refined by M. Staker in the
USA which increase gas flux and heat effects.
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Experimental Setup

The experimental system featured our "inverse coaxial coil" design (Figure 10), optimized for enhanced
heat measurement efficiency and gas exposure. The reactor was constructed with avatiit
borosilicate glass tube and simplified from previous version the inner side. Thermocouples positioned

on the reactor's external wall captured temperature data essential for energy balance calculations. To
ensure optimal heat retention and simulate bldody emission, the exterior was wrapped with a
multilayeraluminum foil, including a reflective inner layer and a kéghissivity blacicoated outer layer,
achieving internal temperatures up to 900 °C.

The Constantan wire (200 um in diameter, 158 cm long, 0.45 g) underwent multiple cycles-of high
temperature oxidation, followed by coatings of specific metals (Fe, Sr, K, Mn) applied in nitrate solutions
and decomposed to oxides at high temperatures. Intipalar, SrO, known for its low work function,
facilitates electron emission at elevated temperatures. This treatment created a spongy-stnigrtured
surface conducive to hydrogen flux, an essential component in sustaining AHE.

COUNTER CONSTANTAN COUNTER CONSTANTAN
ELECTRODE WIRE COIL ELECTRODE WIRE COIL

............

TYPEK

THERMOCOUPLE
SS COVERED
SI@2mm
SI @3 mm
S| @4 mm SI @ 5 mm
S| J 3 mm SHEATH SHEATH SHEATH
SI @4 mm
SESSI@1mm gueary [RON SHEET TYPEK@1.5mm IRON SHEET SE-SI @ 1 mm
SHEATH SHAPED THERMOCOUPLE SHAPED @5 mm SHEATH

CAIdzNE mnY 5SGFAf SR = ABéfigaemprovidesa clasiiviéniottheRimplified y S NJ
inner core design used previously for testing pulsed current effects on Constantan wires.

Experimental Procedures and Key Findings

Unusual Procedures and Activation

Specific, relatively simple procedures were developed to "activate" the Constantan wire for AHE
production. Surface modifications were achieved by oxidizing the wire at high temperatures in free air,
forming a spongédike morphology. This was followed hyating the wire with mixed oxides (Sr, Fe, K, Mn)

to enhance electron emission and gas absorption properties.

The setup also demonstrated that prolonged DC heating alone could gradually activate the Constantan
wire, though it required careful control of current density and gas composition. Initial experiments
indicated that even residual hydrogen from greatment cycles contributed to AHE, suggesting that a
well-defined protocol for gas loading is essential to accurately estimate AHE. This implies that AHE values
could be underestimated without such standardized loading procedures.
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Conditioning Cycles and AHE Enhancement (Exemplary Results, Part 1)

C2dzNJ KERNRIASYy O2yRAGAZ2YyAy3a OeOf Sa oOtderid bfincréaging | i | n
119 ¢gAGK SIFOK 0O0edftS oO0CATdNBE mMmMOd ! aAy3d GKS &l YS
refilling procedure typically performed in previous experiments, allowed for consistent interpretation by
avoiding variationsduetoayi h F2NXYSR FyR ai2NBR Ay GKS NBI OG2N
Any water present remained constant within the chamber, providing consistent effects on temperature
behavior and enabling reliable interpretation of AHE increases over consecutles.cy

119 @FftdzSa Of2asSte O2NNBfIFIGSR gAGK (GKS NBaraidly
improved hydrogen absorption and structural adaptation of the wire. These AHE results were comparable

to historical findings from palladium (Pd) expeeints, emphasizing the critical role of repeated deuterium

cycling (for Pd) at low and high power levels and the subsequent thermal cycling. We hypothesize that
these effects are due to modifications in the lattice crystal structure, with AHE increasindiraee

Notably, in the original work by Fleischmann and Pons (starting in 1986), it{®aokahths of electrolysis

before AHE could be reliably detected, despite issues with reproducibility.

The conditioning procedure was relatively simple: starting from zero power, the input was gradually
increased to the maximum value over approximately two hours, then held for the specified duration. To
establish the relationship between input power and extal temperature (adjusted for ambient
temperature), measurements were taken at decreasing steps of about 10 W, with a waiting period of at
least one hour per measurement. Under our experimental conditions, the temperature equilibrium time
was around 2680 minutes when decreasing input power within the- 800 W range, and longer at lower
powers. At low power levels, we allowed for equilibrium times of up td20 minutes.
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CAIdzNBE mmod ! OGAGBEGA2Y t NEOSRA:INB gAGK LYONBIFaiAy3
K2dzNBES | jI'mopPowkr2 dzZNBRO |G | A3K

The figure illustrates the effect of extended conditioning time at the maximum applied power (140 W) on

the activation of Constantan wire for AHE production. The left graph shows the electrical resistance ratio
OwkweU & | Fdzy Ol Acky, refledinghyd@deh or delitgfiim dbsbiptiRr rgldive e
0KS AyAGALFt NBaradlryOS oweld YSIF&AdZNBR dzy RSNJ KSf Ac
ly2YFf2dza 1 SFG 9FFSOG 6!'190 YR wkwe miOwRRgh & dzO-(
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power and then decremental steps (i.e-»040 W, waiting, then 138120>..->10 W). By the fourth cycle
61lilnox 119 NBFOKSR Ada YIEAYdzy S fdsSao

High-Temperature Vacuum Degassing and Recovery (Exemplary Results, Part 2)

C2ftft 2 g Ay Zenperdtune Xacklrh defassing (at 730 °C for several hours) was performed to assess
AGa STFSOG 2y 190 2KSy FTNBaAK |i 61 a& AyiNRRdAzOSR
f 2SN GKIYy (K2&S | OKiarSdaHdr sugéstslthatipmlonged axpodzielo vacuun® ¢
and high temperatures may have altered the Constantan's surface or bulk structure, impacting its capacity
G2 &dzadl Ay KAIK ''19d 9EGSYRSR O2yRAGA 2y AMWABEL dzy RS
previous levels, indicating that some irreversible changes may have occurred.

wSaAradlryoS NIXdA2 owkweO YSFadaNBYSyidia RdNAy3I (KS
recovery of AHE upon +&xposure to hydrogen but an overall lower response than before. This result
implies that while vacuum cycling can partially rejuvein S G KS GANBQa | OGAQlI GAZ2Y
from continuous exposure may eventually diminish the material's effectiveness. In conclusion, when using
vacuum procedures, careful optimization of both time and temperature is essential.
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The figure examines the impact of higgmperature vacuum degassing on AHE and the resistance ratio
Owkwel0 Ay [/ 2yaitlylilty 6ANBad ¢KS SELISNARYSy(Ga &aKz:¢
Fa 1ilp FYR 1ilcd ! TS NeneatYegasSingaty730 °C untden Bacuimki@ & A
AaSPOSNIt K2dz2NAX F2f{f26SR o0& NBFAftAYy3dI gAGK FNBaAK
YR wkwe Rdz2NAYy3 SIOK 0e0fSo

b2adloftez lilp FYR lilc aK2gSR t26SNJ ! 19 2dziLlzia
suggesting that extended vacuum degassing may negatively affecpétitEmance. Even prolonged
O2yRAGAZ2YAYI Ay SELISNAYSYG lilc 61L& AySTFFSOGADS:
values, which track resistance changes normalized to initial hdliased measurements, indicate a

partial recovery of activat2 y odzi y2&G G2 GKS YFEAYdzy '19 tS8gSta

Isotopic Effects with Deuterium Substitutigrdedicated experiment(Exemplary Results, Part 3)
C2NJ GKS FANBG GAYSZ I RSRAOFGSR SELISNAYSyid NB@SH
13). Several previous tests (since 2012) produced contradictory results regarding hydrogen and deuterium
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20 W/g at operational temperatures of 5@D0 °C. These findings suggest that deuterium has a stronger
impact on AHE than hydrogen, likely due to increasgdchtion of "superabundant vacancies" in the
Constantan lattice. These vacancies, created under high hydrogen activity, enhance gas flux through the
material and amplify heat effects.

The observed isotopic effect aligns with theories on hydrogen isotopic behavior in LENR, indicating that
RS dzi SNR dzY Q& dmbuch adzffs mhde @ifleiSniddiahddanding behavioay play a significant

NEfS Ay SyKIFIyOAy3d ! | 9utthewirBprdged AHERsimbed © foreviod hyalrbgerK 5 i
SELISNAYSyGazx &4dz33S8adAy3a I bYSY2NER STFFSOUb GKIFG 2
The primary drawback of using deuterium for future practical applications is, in principle, its high cost,
which is significantly greater than that of hydrogen. However, this limitation is less relevant in basic
research studies, such as the present orasdering the very low deuterium consumption and its up to

80% higher efficiency, this limitation may not be prohibitive in future practical applications.

Experiment of 21 Dec. 2021 - 10 Mar. 2022
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This figure illustrates the significant isotopic effect observed in a dedicated experiment comparing the
ddzoaGAlGdziAzy 2F | i ¢ Apower, Brgdoratd? atzNatiéh $efich @iy tatSedst 2 F |
10 hours at a maximum power of 145 W) were conducted to compare the AHE generated by each gas.

' YRSNJ RSdzi SNRAdzY 65i = SELISWIaYn@ried imprevément 0VvEr the 5V S E O
LINE RdZOSR 6AGK K@RNRISY 061 i3 SELISNAYSYd I ulno Ay
were observed between experiments D2#12 and D2#14.

¢CKS 5i OGNRXRIFfa F2ff 2¢S Rossidle cuibigtiRerod "agnyg” /effed that fudard S a
enhanced AHE output. This positive trend supports the hypothesis of a stable "memory" effect in
Constantan, whereby sustained higbwer conditioning with deuterium progressively increases the
material's @pacity to produce AHE.

Mechanism Insights: Supgkbundant Vacancies and Electromigration

A likely explanation for the observed effects involves Super Abundant Vacancies (SAV), which can form in
transition metal alloys like Constantan under high hydrogen or deuterium activity. Created through
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electromigration, especially under higilower pulsing, these vacancies allow for localized hydrogen
enrichment, enhancing electron mobility and heat effects within the material. This theory, initially applied
to Pdbased systems in the 1990s, aligns wikte tobserved resistance changes and AHE activation
thresholds in Constantan.

Prolonged higkpower treatment may induce SAV that facilitate hydrogen flux through the material,
creating localized norquilibrium conditions essential for AHE. This electromigration effect, coupled with
repeated thermal cycling and specific isotopiceet§, establishes a nuclear active environment (NAE) in
the Constantan, enabling sustainable AHE.

Conclusions and Future Directions

The2022 experiments confirmed that systematic conditioning, combined with-p@ker pulsing, can

produce robust AHE in Constantan wires. The results suggest that gas flux, facilitated by hydrogen isotopes
and surface treatments, is crucial for sustaining ARNEedicated experiment was conducted to clarify

the isotopic effect, which had previously yielded contradictory results. The observed isotopic effect
supports the potential for practical AHE applications, even using deuterium as a primary fuel. Rgspite i
AAAYATFAOlIYy(lfe KAIKSNI O02ai(3x RSdziSNARAdzyQa f2¢g O2yad

Future experiments will focus on optimizing pulsing techniques to maximize AHE while minimizing
external energy input. Building on these findings, the next steps include exploring reactor configurations
that utilize highpeak power pulses to sustain AHE. file-tuning operational parameters such as gas
composition and conditioning cycles, we aim to develop a stablereftettive LENR system. Such
advancements will enhance understanding of AHE potential in Constantan, paving the way for reliable
cold fuson-based energy applications.

For reference, Figure 14 shows the current, simplified experimental setup.
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Figurel4. Photograph of the Reactor with Safety and Thermal Enhancements
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This image showcases the reactor setup used in experiments, emphasizing the safety and thermal
enhancements essential for highmperature operations. The reactor is enclosed within a stainless steel

(SS) safety net, whigirovides structural support and protects the surroundings from potential breakage.

The inner core consists of a coaxial coil configuration with an inner and outer coil, where the Constantan
wire is wound Strategically placed-& @ LIS (G KSNXY 2 02 dzLJ Sa 2y (GKS 4iN&I OG 21
temperature monitoring. The external surface is wrapped with multiple layers of thermally conductive
aluminum foil, coated with a higamissivity black compound to arfate blackbody emission. This design

ensures acaate heat transfer readings and enables controlled internal temperatures up to 900 °C, while
maintaining external temperatures around 380 °C when power exceeds 150 W.

2023 Research Activity Report

Impact of Electric Pulse Shapes on AHE Generation in-Reghperature, Surfacélodified Constantan
Exposed to Hydrogen and Deuterium Gases

Introduction / Abstract

This report summarizes recent findings on the influence of electric pulse shapes on Anomalous Heat
Effects (AHE) ihighi SYLISNI (G dzZNB SELISNAYSy (ia dzaAy3a [/ 2yadlyidl
RSdzi SNA dzY 05i 0 -®BrimaeSta and deBild® expefimeritskv@mdtonducted to expand
knowledge on LENRHE and their specific technological aspects.

Our work in 2023, for the first time, examined aspects of LBENR with future applications in mind,
including engineering considerations. We analyzedttit@ energy required to produce the specific
electrical excitation waveforms needed to induce AHE, starting from the main AC power source.
CNF RAGAZ2YIffe&s FTdzAaA2y NBaSIHNDK 6020K K204 yR O2f
final input $age, along with any resulting energy gain.

In addition to informal meetings, we presented three papers at:

1 ANV12 (Assisi Nel Vento #1Bebruary 1719, 2023, Terni, Italy. Uploaded on ResearchGate, DOI:
10.13140/RG.2.2.12948.17284.

1 ICCF25 (International Conference on Cold Fusion #26yust 26September 01, 2023, Szczecin,
Poland. Uploaded on ResearchGate, DOI: 10.13140/RG.2.2.17658.26560/1.

1 JCF24 (Japan Cold Fusion #Z#3cember 0D2, 2023, Tohoku University, Japan. Uploaded on
ResearchGate, DOI: 10.13140/RG.2.2.30585.65121.

Our pulsing approach, utilizing a custom, sophisticated pulser, builds on experiments dating back to 1994.
Initially, we used palladium (Pd) and palladiyttrium (PdY) alloys, but limitations in electrolytic
environments, such as the 100 °C temperatusp at 1 bar pressure, hampered progress. In the present
experiments, focused on minimizing complexity, we revisited and simplified our earlier pulse
methodologies. Constantan wires, capable of reaching up to 850 °C in a gas environment, allowed greater
reproducibility and higkemperature operation, facilitating hdepth investigations into AHE.
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Our streamlined setup integrates a 50 Hz power line with pigiver, fast, lowdrop diodes to generate

rapid pulses and test various pulse shapes, including unipolar positive, negative, and bipolar waveforms.
Power was adjusted using a conventional vaneth galvanic isolation provided by an electrical
transformer. Negative pulses proved most effective for inducing AHE, showing significant advantages over
positive or bipolar alternatives.

1. Explorative Tests
We conducted several unusual testisned at:
1 (@) using untreated wires to simplify the experimental process;

1 (b) minimizing energy losses when generating AC pulses by exploring different types of insulation
transformers from the 50 Hz AC line; and

1 (c) experimenting with a higheak power soligstate electronic dimmer as an alternative to the
variac, providing efficient power modulation with reduced losses.

2. Experimental Setup and Methodology

Our experiments also included untreated Constantan wires for internal comparison agairssdodard
procedures. In two experiments, untreated wires were tested in an "inverse coaxial coil" reactor across

28 cycles, from room temperature up to 800 °C, helping evaluate AHE without the complexity of surface
pre-treatment. During these tests, Congtai Y 6ANBa 6SNB LI I OSR Ay Syogai
various gas mixtures. To stabilize the wire at high temperatures and reduce fusion riskicsaimetric

CuNi-Fe powders combined with €&Ba oxides were used as a surrounding medium rather diactly

O2l GAy3 GKS SANBQa adaNFIFOSd Ly GKA& aShdzl GKS dz

OOOOEROOOOO® @

Figure 15: Reactor Body Schematic
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This schematic provides an overview of the Higmperature borosilicate glass reactor used in our AHE
experiments. Key components are labeled as follows:

1. Aluminium Reflecting FoiPositioned around the reactor to prevent excessive heat loss.
2. Heatlnsulating Carpet (Aeropaabased: Layered for enhanced thermal insulation.

3. Counter ElectroddPositioned to optimize electric field distribution within the reactor.
4

Stainless Steel Shielded "Type K" External Thermocolfugitors the external reactor
temperature to assess AHE.

5. Alumirnum Reflecting Foil and Thermal Insulating Carpelditional insulation on the external
thermocouple (item 4).

6. Borosilicate GlassThe reactor body (50 cm length, 40/33.6 mm external/internal diameter),
designed for highemperature and milebressure operation.

7. Blackened Aluminm Foil Applied to enhance heat absorption and control reflective properties
on the outer glass surface.

8. Internal Coil (ConstantanYhe active component for AHE studies, configured for pulsing with
various gas mixtures.

9. Aluminum Plate with Blackened Top Sidiésed as a heat sink and reflective control within the
setup.

10. Stainless Steel Framirovides structural support for the reactor.

11. Stainless Steel Covered "Type K" Internal Thermocolnaleks internal temperatures, aiding in
power and temperaturevaluations/comparisons
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Figure 16 DC Current Experiments in Various Gas Mixtuaesl Positive Aging Effect.
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Key observations:

1 t dzNJAHE iises in Experiment #4 relative to #1, particularly above 500°C, indicating increased
AHEafter extended time aging

1 | iAr Mixture: Shows a sharp temperature rise, likely due to hydrogen absorption altering gas
composition and thermal properties.

1 ArHeMixtureb S3F A PSS n2 @l fdzSa adzaA3Sald KAIKSNI NI RA

1 Aging Effect Repeated runshow, as found in precedergimilartests (evenperformedone year
before), reconfirmation ofS y K I y O S R intréades),spggesting conditioning effects in the
Constantan wire over time.

Calibration played a crucial role, as initial calibrations using helium (He) under DC conditions (negative
polarity, 0.5 to 2 baof pressurg served as a benchmarkrosscalibrations with argon (Ar) and Ate

mixtures highlighted the influence of thermal conductivity on reactor insulation and temperature control.
AsshowninFigurer = ! 1 9 gl a y2GFofe KAIKSNI AYy &aSiddzJa dzaAiy
the combined effects of hydrogen loading and increased internal temperatures on AHE generation.
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Figure 17: Comparative AHE Analysis Across Pulse Types

This figure compares AHE responses for different pulse shaipg8Hz frequencyg A 1 K np2 @4 f dzS &
orange and internal temperature trends in blue.

The analysis indicates:
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1 Unipolar Negative Pulses (UNphow the highest AHE, significantly outperforming sinusoidal
symmetric (SS) and unipolar positive (UP) pulses.

1 Enhanced Internal Temperaturebligher temperatures with UN pulses correlate with increased
AHE, especially with hydrogemgono | i) rhixtlires.

1 Optimized Heat OutputHighlighting UN pulses as the most effective waveform for maximizing
AHE in Constantan.

Results ofisotopic effect D2 H2 during 50 Hz unipolar pulse conditien

In experiments using i YAEGdzZNBA& dzy RSNJ Lz aSR O2yRAlGAZYyaz !
AcYAEGdzZNBAaY adz33asSaday3a | NBOSNAS Aaz2id2LA0 STFSOI
dzy RSNJ 5/ O2yRAGAZ2Yy A &aK2 @SN KK ylr.d A 9K gllia KA IKSNI g
This discrepancy may be due to the higher mass of deuterium, which could impact its mobility under short

(5 ms) pulse durations.
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Figure 18: Effect of Gas Mixtures and Power Waveforms on AHE
CKAA TFAIdz2NBE &aK2¢gO0l &aSa -hydrogenNBIAiLIR2 v B P-Beutdrittd® @sp A ¢ | N,

mixtures at 1 bar, with comparisons across waveform types:

1 AC HalWave Excitation Consistently produces higher AHE compared to DC, emphasizing the
impact of waveform modulation.

1 Gas Composition Influencé A IKSNJ ' 1 9 20aSNIBBSR ALK 1i O2YL
KERNREISYQs fAIKGSNI Fi2YAO 6SAIKG TFLOACAGE GA\
excitation(5ms)

71 Increased Reactivity with Ar i The mixture exhibits a pronounced response to pulsed
conditions, revealing the dynamic impact of gas composition on AHE.
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(UN1), Positive Hallvave (UP1), Sinusoidal (SS1), aséeond testepeatingNegative HaliVave (UN2).

Key details include:

1 UN Pulses (UN1 and UNBonsistently show higher AHE values, underscoring the importance of
negative pulse shapes.

1 Effect of Prior ConditioningThe second UN2 experiment shows a slight reduction in AHE due to
previous treatments, possibly from gphase interactions or material degradation.

1 Reproducibility Similar AHE trends in repeated experiments highlight the reliability of negative
pulsing under pulsed conditions.

4. Untreated vs. Treated Constantan Wires

Experiments with untreated Constantan wires underscored the challenge of maintaining AHE stability
without pre-treatment. Two experiments were conducte@ne beginning on February 27, 2023, and the

other on March 29, 2023both of which endedLINB Yl (1 dzNBf & RdzS (2 @6ANB Tl
exposure. The untreated wires exhibited lower AHE intensities and greater instability compared to treated
wires. Although transient AHE spikes were observed when applying unipolar negative pulses ¢similar t
behaviors shown in Fig. 17), these effects were stieed, suggesting that prgeatments are crucial for
achieving consistent results.

Treated wires, which received a protective coating through a nitbaiged water solution, demonstrated
a more stable response to higlower pulses, underscoring the importance of surface modifications for
sustained AHE.

In conclusion, full wire conditioning, including spoHige surface formation and multiple coatings with
low work function (LWF) materials, appears necessary to achieve AHE in a reproducible manner.

5. drcuitry Improvements and Energy Loss Reduction
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The complexity of generating effective pulses has significant implications for energy efficiency in AHE
research. Initial setups, including a Variac and laminateddore transformer, experienced high energy
losses, which limited overall performance. dadress this, a highfficiency toroidal transformer (shown

in Figure 20) was introduced, reducing power losses by nearly 50%. However, the most substantial
improvement was achieved with a dimmbkased circuit, which further minimized losses and allowed fo
enhanced control over the unipolar pulse characteristics. This setup achieved substantially lower energy
losses (&7 W at 170 W input power) compared to previous methods. Full comparisons are presented in
Figure 20.

Variac+Toroid

-60

Losses Power (W)

-80

Variac+lron Transformer
-100

-120

0 100 200 300 400 500 600
Input Power (W)

Figure 20. Comparative Energy Loss Analysis in several Reactor Configurations

This figure compares energy losses across various power configurations at 170 W input:

1 (a) Conventional Variac with Laminated Iron Transfornkighest values of losses (~75 W),
including additional cooling requirements (fan, 12 W).

1 (b) Variac with Toroidal Transformetower losses (35 W) with improved efficiency over
traditional setups. Fan usually not needed.

1 (c) Power Dimmer ConfiguratioMinimizes lossesto-6 2 3 Af f dz2A 0N GAy 3 (GKS
efficiency and the impact of effective power modulation on AHE generation.

6 Power dimmer approach

The power dimmer allowed precise control over pulse generation, making it possible #turfi@ehe
stimulation of AHE. Initial tests under helium and arg@ium conditions did not produce AHE, but
subsequent hydrogen introduction showed a reduction imewesistivity (R/Ro), indicating hydrogen
absorption.
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Figure21 highlights the efficiency of the dimmdrased setup in maintaining peak voltage modulation
while minimizing dissipation, making it a promising approach for future AHE studies.

NEGATIVE HALF WAVE SELECTED BY

POWER CONTROL BY VARIAC: VOLTAGE DIODE IN SERIES WITH THE VARIAC
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Figure 21: Power Control Comparison Between Variac and Dimmer

This figure compares the several power control approaches still now used in our experiments:
1 (a) Peak Voltage Reduction (Varig@lbstantial dissipation in peak voltage adjustment.

1 (b) Phase Angle Control (DimmeReducedlissipation significantly by controlling power phase,
maintaining effective voltage without excess loss.

71 Impact on Unipolar PulseBoth configurations utilize diodes to generate unipolar pulses, with
the dimmer setup demonstrating an optimized AHE outcome due to reduced energy wastage.

7. Conclusions and Future Directio@ur study provides strong evidence that unipolar negative pulses
are highly effective in generating AHE in higimperature Constantan environments. However, the
underlying mechanisms remain speculative, likely involving factors such as electromigragéonal
fatigue, and localized active gas densification. Future research will focus on integrating pulsed dielectric
barrier discharges (DBD) with our current setups to explore deeper interactions that may furtherzeptimi
AHE.

A significant takeaway from this research is the potential role of hydrogen in creating a metastable state
within the Constantan wire, essential for sustained AHE. Comparative analyses between treated and
untreated wires indicate that préreatmentenhancd G KS 6ANBQa oAt Ade G2 | Of
of a dimmerbased power control system represents a notable advancement in reducing energy loss,
laying a foundation for future experimentation.
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Moving forward, we aim to deepen our understanding of Super Abundant Vacancies (SAV) and the
influence of gas mixtures on AHE performance. Planned experiments will also focus on optimizing wire
surface treatments and exploring alternative core geometrestrease the Coefficient of Performance

(CoP) for practical applications. As we continue to present our findings at conferences and workshops,
6KS&aS STF2NIa FtA3dy 6AGK GKS ONRFRSNJ 32Fft&a 2F |
Horizon 2020research program, dedicated to advancing clean energy technologies through innovative
research into lonenergy nuclear reactions.

2024 Research Activity Report

Advanced MultiLayered HigHremperature Support for AHE Generation Throubligh-Peak
Power Pulsed Stimulation in Thin Wireslnnovations in Transversal and Longitudinal Control
Circuitry

Introduction

Since 2011, the INFDNF team has extensively explored Constantan (Cu55Ni44Mnl) for generating
Anomalous Heat Effects (AHE)RYS O2 YLI2 &Ay 3 Y2¢ SOdzf  NJ KERNR3IASY o1 i
F2N¥a OGKFG AYyGdSNIOG gAGKAY GKS Fff2eqQa fIFrGGAOSO®
Fralich, which demonstrated the potential of Cold Fusion to generate thermal oufpotigh atomic
hydrogen, our research focuses on controlled energy inputs to stimulate hydrogen reactions in
Constantan. This approach revisits foundational Cold Fusion principles, utilizing synchronized energy
inputs to drive reactions within hydrogdnaded metal lattices under both longitudinal and transversal
excitation.

Our experimental setup employs a 160 cm, 200 um Constantan wire subjected to DC or pulsed longitudinal
electromigration, combined with transversal excitation in a reversed coaxial configuration with an active
outer electrode and inner countezlectrode (CE Experimentally, we found that unipolar negative
pulsing, halwave excitation, and negative DC polarization yielded substantial AHE, peaking at 23 W under
specific pulsed and dimmer settings. However, challenges such as localized melting at 12006€Cusave

to investigate materials with higher temperature tolerance.

Additionally, our methodology is informed by the Dynamic States Hypothesis, developed in 1992, which
suggests that Cold Fusion requires external energy input and an optimal hyemgeaierial balance.

This hypothesis underpins our protocols, as we cdntgairogen introduction both at the surface and

bulk levels, resembling an electrolytic cell configuration. With the global recognition of Cold Fusion as Low
Energy Nuclear Reactions (LENR) in 2010, our research pivoted towards sustainaklféecnst Ni-Cu
Fft2ea OFLIoOES 2F KERNRBIASY F0a2NLIiA2yx NBadzZ GAy3
AHE.

AHE Mechanisms and Circuitry Innovations

AHE generation originates from longitudinal excitation (Fig. 22), where atomic hydrogen may interact with
A2YyAT SR | a A2ya 6AGKA Yy -Stakenetiedt land fukthérsamdlifieRoyzOigedld G K S
power pulses. Transversal excitation, on theesthand, utilizes plasma discharges acrossl&wow Work

Function (LWF) materials in Paschen or Dielectric Barrier Discharge (DBD) regimes. These discharges are
adzadFAySR o6& [|NH2y 3JlFa&aX LINRY2GAYy3d GKS wAr@Qdsl NRa& 2
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mixtures in hybrid discharge regimes increase free electron availability, creating optimal conditions for
AHE.

Figure 22: Typical Voltage and Current Waveform at Main Electrode (ME) Under PQlseditions

This figure shows the typical voltage, current, and power waveforms at the main electrode (ME) at 80 W
input power, with a repetition rate of 50 Hz under pulsed conditions. The measurements include:

1 Voltage (Red, 50 V/div)Displays stable pulse characteristics.

1 Current (Blue, 2 A/div)The currentrisetime (~h dp >a0 NBTFf SO0a GKS NBAL
high-frequency pulse transformer.

1 Power (Green, 400 W/div)Represents the redime power injected into the Constantan wire,
with data captured on a 100 MHz digital oscilloscope (FLUKE 196C).

This waveform illustrates the high accuracy of V*I product measurements, which is essential for
calculating AHE under these specific excitation conditions.

Our custoradesigned control circuitry manages high pgster pulses between the main electrode (ME)
and counterelectrode (CE), effectively preventing overheatinduced failures in Constantan wires.
Additionally, tests with new materials for the ME, elfe of withstanding temperatures up to 1500°C,
LINE RdzOSR t26SNJ ! 19 GKIY /2yaidlyidlys NBAYF2NOAY3

Through refinements in both circuitry and materials, our experiments demonstrate that hybrid
excitationt combining both longitudinal and transversal excitatiois essential for achieving significant
AHE. The recent application of mtéiyered submicrometd CuNi and LWF materials further supports
that longitudinal excitation alone is insufficient, while combined excitation in Constantan offers the
highest potential for practical LENR applications.

Recent Reactor Configuration Advancements
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