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i *Get fundamental Hamiltonian cansistent with standard model i

i

E(Zurrcnt status of the theory and modelling effort based on fractionation

Peter L. Hagelstein
Massachusetts Institute of Technology, USA

The theory problem... | Vacancies and D, inside the lattice

« Biggest issue s absence of energetic nuclear radiation ! | * D, cannot exist in bulk PAD because background electron density too high

« implies that it should be possible to down-convert a large 24 MeV quantum
* Need a model to do it | i
« But nuclel don't interact much on atomic scale B
+ Need a stronger interaction between nuclel and environment

\ * Also note that theory problem involves both know physics and new physics

* Lower electron density near vacancies
‘ « Interested in possibility of D, formation in monovacancies
* Analog at right energy known for H, at surface site of PdH
* Vacancles thermodynamically favored above D/Pd = 0.95

* Candidate explanation for SRI lcading criterion

* Consistent with Letts high current density codeposition protocol

et * Could use NMR to prove/disprove 3
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Superabundant vacancies - 0 ot ¢ O e

Interaction between vibrations and nuclei observed in PdH when time for " . ¢" o" o & |
atomic self diffusion o -+ 7 ;

.-. / v

* From comparison of models with experiment, know now that
interactions must be pretly strong
+Second-order coupling not going 1o do the job New condensed matter Hamiltonian:

sProposed relativistic coupling in 2012 7 7 j 2
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«Have been issues along the way, but still looks like best option I

relativistic interaction between  electronic kinetic Coulomb m‘m electron-electron.
nuclei and vibrations energy L e T LA

N

Multi-quantum coherent energy exchange

Work with more sophisticated model for fractionation:
» How to split up big MeV quantum into lots of small meV quanta?

« Found In 2002 could be done with a lossy spin-boson model spin-boson model ons el

» Numerical results, analytic results, asymptotic results, scaling laws all :

give consistent results for effect and rates 0 = AE \i 5 ’“’W GV ._w(u i } Z”r -:I; 3 Z”'(" +8 )(d va')
« But approach used only gives limit of when it works as good as ,h Rl s T :
possible | oscillator bath coupling between

» Want new formulation to model between turn-on and maximum | two-level systems B : osciltator and bath
i near
coherent energy exchange rate } ear coupling

Models with modest loss show substantial

Can see enhancement due to loss first turn on... multi-quantum exchange rates

Sovefinese | pviantein ehesriuand wathy full oty :' L s e “—-""'*Hk‘q
- T
s I pahi What is new? _ *
4 « Some progress working with more sophisticated models PR i
- " . ]
: * Wanted to ses if crude model used earlier (s imit of general .
madel = some evidence now that it is
« Same ability now to work with realistic loss models ? .
“ : { - x,, 1
. + New plcture/interpretation for Karabut experiment oy MW |
hbar r. /AR +Now o m wnh * " ! oLt ,A‘ -
regime (probably don't require anomalous regime) o
' New nuclear model: :ﬂr:smMMan|mnm»wmm | « Lot ¥ this caleulation B off msonance
e B “ v ShAA T Yo St & L S | +S0 enhancement doesn't kick in until
 ZMAn )+ 2 o g couping o e
» Progress on development of a simulation model for F&P | s Maximum coupling from crude model
Now have first nucleon M and a matrices \ experiment, also Letts 2-laver experiment J looks to be relevant|
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Electrochemlcai Analysis of Palladium Cathodes towards the Advancement of

rseemct

Reproducibly High H/Pd Loading Ratios

S. Hamm, O. Dmitriyeva, D. Knies, R. Cantwell, M. McConnell
Coolescence LLC., Boulder, CO 80301 U.S.A

Electrochemical Impedance Spectroscopy

Mativation:

« A strong correlation has been found between surface impurities and H/Pd (D/Pd) loading.
Impurities that promote increased loadings are referred to as “promoter” impurities

« Therefore, it is important to understand the effects of these impurities since it is believed
there is a higher probability of observing the Fleischmann-Pons Effect when D/Pd>0.9.

« It is also important to determine how pure Pd in a pure electrolyte theoretically behaves, and
whether it would be possible to achieve high loading in such a configuration.

Experimental Approach

= We are studying the electrochemical properties of surface impurities and how they affect
loading/de-loading behavior using impedance spectroscopy (EIS) and chronopotentiometry
{CP). Unless otherwise noted, experiments were performed in 0.1 M LiOH in H,0.

*» Copper was chosen as the investigated impurity for the bulk of this work since numerous
experiments indicated it to be beneficial toward high loading, and it is easy to electrodeposit
and study with electrochemical techniques. Appri ely 9 mass equival monolayers
(ML) — a total mass of roughly 70 ug and charge of about 3.8 mC cm? - of Cu was
electrodeposited using 0.5 mM CuSO,

* Our group is also currently investigating the effects of Pb, Sn, Zn, Bi, Ni, Fe, and more

Conclusions:

* The results of our work suggest the surface impurities are the primary aspect controlling the
loading, whereas crystal orientation, grain size, crack formation, etc. appear to be secondary
effects (see also O. Dmitriyeva and D. Knies presentations).

Reaction Mechanisms

In alkaline solutions:

1) H0+M+e 6> M-H,+OH (Volmer)

2) MH, © MH, (Absorption)
3) 2M-H,, & 2ZM + H, (Tafel)

4) HO+MH_ +e S M+H+0H (Heyrovsky)

Note: The mechanisms are the same for Hand D

Important Equation:
Simplified Butier-Volmer relationship (Mechanism (1))
J,0 = Total current density [A em?]

-
Iroe = ZI,,(!”" e s J, = Exchange current density [A cm?)
] B = Symmetry coefficient
= F/RT [v1]
1= Overpotential [V]

Increased H/Pd (D/Pd) Loading

High D/Pd loading suggested to increase probability of observing excess heat [1]

“Volcano Plot” showing exchange B ]
current  densities (j,,) for the ~
hydrogen evolution reaction (HER)
‘on various materials [2]. Pd (not
shown) ks near PL.

Pd + “Promoter” Impurities

* Current from Volmer reaction focused on exposed Pd due to higher
exchange current density (E.C.D,)

* Increased overpotential needed to achieve same current

* Rate of H, production (specifically from (3)) reduced

* Hydrogen chemical potential enhanced by adjacent impurities [3]

We believe some or all of these charocteristics play @ role in the

observed increase in the H/Pd or D/Pd ratio

High- and Low-Flux De-Loading

High D flux also suggested to increase probability of observing excess heat [1]
* Open circuit interruptions during galvanostatic loading protocol used to test the D flux (how fast D can enter/leave the Pd).

Low Flux "Promoter” Impurities

* Loaded cathodes de-load slowly

= Indicative of slower hydrogen spill-over
from PdH (PdD) to impurity surface
resulting in slower H, production

* Note: Rate is also dependent on H or
D/Pd loading

iU nng

High Flux "Promoter” Impurities
* Loaded de-load to equil

EquwMEhtClltull 1o L9 - ‘
i
|
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3 -

+ Impedance data was fitted from 30 kHz to l TELY e g
100 mHz at DC voltages ranging from 0.5 % 4
1o 0.2 V with a 25 mV signal amplitude.
The analysis was performed by fitting the L -
impedance data to the equivalent circult @ e o e TS 53 e e Sorkilortons
provided abave at each DC voltage point.

* {A) Cu deposition increased the double-Layer capacitance (C,). and thus surface area, by about a factor of two.

* (B) Due to the poor H coverage on Cu at these potentials, the adsorbed capacitance C,) is much smaller than before deposition

* () SInce )y €< ) gy, the Cu-blocked sites increase the charge transfer resistance (R,,).

* (D) The Jow H coverage on Cu decreases the rate of H, evolution, as shown by a significant increase in R,
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* (A) The Cu deposited on the Pd (RA + Cu) was relatively uniform, and resulted in very little loading change from the foll prior to Cu
deposition (RA). Interestingly, after Aqua Regia etching (RAE), the foil loaded less (initial surface impurities s%ected loading).

+ (B) Despite a somewhat uniform and thick (=9 ML) Cu layer, the loading rate is only ~3x lower than prior o deposition, since the
current is now focused on the exposed Pd (1 ey >> Ju) The low loading rate correlates well with the observed etectrochemical
trends ~ i e. increased R,, (E15) and decreased |, (CP).

* (€) In another atternpt, a very uneven Cu deposition (see below) strongly affects the loading and de-loading behavior of the fol

Future Wor

Initial studies imply that impurity coverage
matters — good coverage affects loading less
than bad coverage.

* Further investigate how uniform or uneven
impurity coverage affects electrochemical
properties and loading

* Develop methods for controlled depasition
(will depend on surface structure).

* Take measurements in split cell to prevent Pt
deposition during tests.

« Different types of impurities are currently
under investigation.

Impurity Coverage Matters

Uneven coverage (note scale):
D/Pd = 087 D/Pd =093
R/R, = 187 R/R, = 1.71

Somewhat uniform coverage:
Mo significant change in loading

Conclusions

Surface impurities dlearly affect the total H adsorption coverage, H, evolution rate, and rate of absorption
and desorption. Electrochemical measurement techniques, such as EIS and Chronopotentiometry, are very
useful techniques in investigating the surface reactions and effects of impurities.

As once proposed,|1] a thin film or some amount of surface coverage of impurities appears to be a simple
answer to the question, “How do you reproducibly achieve high D/Pd loading ratias?”

*  Whether or not it is the only way is another issue, and stresses the importance of performing experiments

rapidly
. ive of fast hy pill from

PdH (PdD) to impurity surface resulting in

in configy that are as clean as possible (e.g. no copper leads, solder joints, or expased bolts, even i
the electrolytic cell headspace).

rapid H, production References:
4 DM CH MRS, 0t 8 “New Hykogen Becpy Reaoanch o SR KTF & N6E (4] M D Mlarcinkowsd, vt 51 Seture Msteans 13 2010
* Rate of H, production possibly also S T = byl el vt g g ooy
h d by H, r catalyst, 1217 Cusine, ot o Besiserin | Nomateihmod § 2014, Bo6-854 16T, Green, D. rira | flevemmemet Chemn 411 1996, 5955
T3 B E. Commery . beviimasics. § Electrommat, Chem, 357, 1981, 47.66
e.g.Pt[4]
Contact info SH e mail com, AC e-mail com. Tl 1.720 565 9690 KCFIS Aprd 2015

ICCF-19

Interaticnal Conference on
Condensed Matter Nuclear Science

~ryrd A
- w ; J‘\lt
== soluzioni per comunicara



AN ESSAY ON THE UNIFYING THEORY
OF NATURAL FORCES

STRUCTURE OF NEUTRON AND PROTON

Mass — Antimass — Dark Mass — Nuclear magnetic moment

TABLE OF CONTENTS

FIRST PART :Showing some equivalences
Introduction
Relation of mass and magnetic moment between neutron, proton and electron
Relation between mass of neutron and its dipolar magnetic moment
Schema of the neutron (mass and electromagnetism)
From neutron to proton
6. The creation of the electron and the antineutrino
The binding energy between nucleons
8. Conclusion of first part
Annexes :Schemas 1(1) and 1 ( 2)
Schemas 2(1) and 2 ( 2)
Schemas 3(1) to 3 (17)
Schemas 4(1) and 4 ( 2)

Figures : binding energy of various atomic nuclei
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o

SECOND PART : Creation of mass, electro-magnetism, pure energy external to
the neutron trunk

Summary of first part
Creation of mass

Creation of electro-magnetism
Balance of electro-magnetism
Outcome of this mechanism
Pure energy

Conclusion

N B LN

THIRD PART : Evidences of mass modification

1 Summary of previous part
2 Muon

35 Mesons

4 Baryons

) Conclusion

FOURTH PART : Generalisation of the system of massification/demassification

1. Introduction

2 The first particles/antiparticles
31 Constitution of neutron

4 The gravitational force

CONCLUSIONS

1 Purpose of the theory

2 Discontinuity of matter

3. Constitution of the neutron

4 Gravitation

5. The action/reaction of the observer — the stroboscopic effect

6. Conclusions according to the map of the universe photographed by the satellite Planckand former satellites
i Composition of the matter

8. Hierarchy of forces

9. Unitary theory of material universe

Philippe HATT

October 2013

On internet : ph:hpprhaﬂ com
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ATOMIC NUCLE]L
BINDING ENERGY
Structure of the Atomic Nuclel

TABLE OF CONTENTS
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Observation of RF Emissions in Electrochemical Loading Experiments
@ DA Kidwsll,' D.D. Dominguer.” K.S. Grabowskl' LF. D-CM-N.‘M&LW

N Pt Lo ey, Vemmberggen, [ 20174, U
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HIGH-ENERGETIC METAL NANO-CLUSTER PLASMOID AND
I'TS SOFT X-RADIATION

Klimov A, Grigorenko A, Efimov A, Sidorenko M. Soloviev A
Limited Liability Company "New Inflow™

Abstract
Al sable microwave (MW) plasmokl wis obtained and studied by Kaphisa 1 in swirl gas Now at ©
pertios of @ longindingl hete

<1 high-froquency (M) dischange in high-spec

Lt {1}
1 hy capacity
swirl Mlow have boen studied (o our works in details. This work is continu
4] o others. 1t was obiined that there bs extra power release od
The measured COP n this plas 10, We pose that this extra power release in
cous plassiioid I8 connectel with LENR. The obtiined experimental results (COR, oplical spectra, soft X ray spectra
chemical composition of dusty particlos) prove our sugss

geneous plasmold (plasma formation with er

ve nano-clusters) creal

previous ies (2]

in hetecogeneous plasinoid ¢

ol discharge

i was about 2

Main Ideas. Our approach to LE

R.

» Heterogencous vortex plasmodd (plasmat motal nano-clusters) [Klimov A}
» Resonance betweon plasma electron matter waves and pano

Maguitskil N.|

cluster diameter (or surface plasmon: BM wave
resonance). [Klimov A

« Croation of Tow momentiom neutron-hike paticles

[Magnitskii N.]

» lnteraction of low momentum neutron-like particle flux with condensed matter. |Bvstigneev N.|

Experimental set up: Plasmoid Vortex Reactors

Main Tasks of this work are the followings:

Creation of plasmoid vortex reactor (PVR) with high value of COP,

Creation of theoretical physical model of LENR in PVR

Characteristics and parameters of PYR:

1. Mean extra power output 1 PRW 1. Mass gas flow < 10 Gis
2. COP= 2 5. Combined discharge HE+DC
¥ Testing gas mixture H0 A 6. Mean power input 0.1 & 1 kKW

Figure 1: Underwater PWR colormetry and FWR coaxial gas flow.| - Testa H

Heterogeneous Metal Nane-Cluster Plasmaoid In Swirl Flow

ed Discl

v

Figure 2: Comby HFD+ PRD. ¢ s~ Figure J: PYR. Mixture /f \r l. A
\ )

Optical Spectrum of Heterogeneous Plasmoid

Swirl flow, Tangential velocity | \
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Figure 4: Non stable plasmoid Figure 8 Stble plasmoid - » wtal H; sbsorption

Nano-Cluster Metal-Hydrogen Fuel

Specithe heat power of “nano-cluster fued

Metal Flow Rate in PVR: 03 s e §N

Fatra pow put in PVR: & W

Spx ot power of “nano-Cluster foel A \ \
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, Tolkunov B., Evstigneev N.,

Ryabkov O,
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Flgure 6: High Speed Video Frane

s of Heterog noid
X-Radiation from Heterogeneous Plasmoid
Spectrometer X-1235DD rocords soft X radiation (0.1 30 keV) in heterogencous plasmoid. X-receiver is ar

ranged at difterent cross sections of PVR testing section and cross sections behind nozele at [
from it

¢ Heterogeneous plasmoid behind PVR nozzle is y-radioactive. Soft X-radiation 100 + 10000 eV from this
plasmoid. X-radiation decrement is very small (radiation intensity decrease is about 209% at [ cm)

® The main pike F 1.3 keV in N-spectum is closed to quantum energy of K aluminum line £,
LAST keV und K, magnesiom line £y, o 1251 keV

® Additional pikes are located at range up to 10 keV. The pike Fy « 4 = 4.6 keV comresponds to sum of resonant
T, VO lines

» [t is revealed that maximal value of COP is realized at maximal X - radiation from plasmoid na

Measurements of X-Radiation from Heterogeneous Plasmoid in PVR

Figure 7: X- Radiation from Heterogencous Plasma Figure 8: Spatial Evolution of X
in PVR. The J discharge (DC+HF), a me peous Plasma in PVR
SOOW, the hot electrode cathode

Spectra f

ombip N POWSE - eroge

Transmutation of Chemical Elements

in Heterogeneous Plasmoid

There is chemical element transmutation in heterogencous plasmoid. Results oblained by optical spectroscopy

ion mass spectroscopy. X — spectroscopy and o — spectroscopy prove our sug|

Typical results on chemical element transmutation are shown in the figure

stion about transmu

These results hrained
mass spectroscopy. Note that dusty particle composition is the following: Vi ~ 157, S
Cu ~ 570 Remember that initial composition of Ni-electrode is the following: N )

There is also considerable composition change of exposed electrode surface also. The concentrations of the §

lowing chemical elements Na, Al Cu, Cr, M, Mg, Sy, Fe are increased considerably on th

ectrode surface

Sil Nu | 4 1 Co] KA

Atom, 300147 89 88[e2!51 18013

Ll Mol, 3111921109{2.314717 1
Table 1: Dusty partic 1 in PVR

Figure 9: lon mass spectrometry of N
trodde;

electrodes. hitial el pon Aaes. spectrose Vi-clectrudes

sctivated electrode (surtioe):

Main Results

anieters of the heterogeneous non-equilibrium plasina are measured in the experimental set up PYR
An electronic temperature estimated by processing of the optical spectra is about A
Planks temperature estimated by the continuous cluster spectrum is about ! WAL A roetational
temperature estimated by the molecular band of 17, is about 7
in the experin um So, it is revealed that there ks non-equilibrium heterogeneous plasma in the sw irl
flow: . According our opinion LERN in nane-cluster plasmoid may be connected with
extra energy n-l- ase in the PVR.

OA (aluminum electrodes are wsed

* 1t is revealed that the heterogencous non-equilibrium plasmeid is an intensive source of soft \ - rudia

tion of 0 KeV quanium energy.

There is tra

mutation of ch

i o s conclnsion
vical elements in heterogeneons nano-cluster plasmaid. This cos cho

N N - radi-
s proved by different diagnostic methods, namely: optic spectroscopy, fon mass spectruscopy. N - radt
ation spectroscopy, o - spectroscopy.
> b : b 5 ¢V /o
.00 1is measured in PVR. Estimation of specific energy of ™\ fuel™ is about [ KeV i
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ON THE KINETIC CALCULATIONS OF ELEMENTS TRANSMUTATIONS IN
THE PRESENCE OF COLD NEUTRON FLUX

Burov D., Evstigneev N., Klimov A., Magnitskii N, Ryabkov O., Zaitsev I,
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Our work s based on the hypothesia that at keast some of the LENR anomalies (e excess heat production,
171 could be explained by appearance of cokl or ultrmeold neutron flux in the LENR active sites [1]. [2] and others. There is
o contrmon explanation on how these neutrens could be created or how strong gamma radiation from them being captured by
nearty atoms coukd he shiekled However, some quali ¥ coulid be d d from this hyp even without exsct
knowledge of nevtron production mecs. We d our calcul X ihe following Initially sctive
site contains atoms of chemical elements present in the experiment before it starts with further exposure Lo the neutron fMux of
given intensity and epergy spectrum (which are for unknown parameters 10 be estimated yet). Our main goal is to figure out
whether some prdduct chemical cloments could pm.nl in such processes and compare them (o the conceivably new elements
found in LENR har show that at lcast at some energies of neutron flux certain elements
products expose abundance over the others (\ Mg, Si, §, and Ca). By choosing different sets of initial ¢lements we were able to
gt large amounts of Carbon and Oxygen

Main Ideas. Our approach to LENR.

« Heterogencous vortex plasmoid (plasma+ metal nano-clusters) [Klimov A ]

« Resonance between plasma electron matter waves and nano-cluster diameter (or surface plasmon- EM wave
resonance). [Klimov AL, Magnitskii N.|

= Creation of low momentum neutron-like particles . [Magnitskii N.]

« Interaction of low momentum neutron-like particle flux with condensed matter. [Evstigneey N ]

Problem Statement

Introduction. There

are plenty of evidences of new (absent in original setup chemical ele:

production duning LENR experiments.  This production is attributed to unknown nuclear processes. Terms
Ytransmutations™ and “elemental anomalies™ are usually used to label these phenomena [1]. [5] - [6]. There are
also evidences of isotopic abundances changes. For example, in [1] possibility of all hydrogen isotopes (up to
unstable 1) production through the capture of neutrons by hydrogen is considered. The subsequent 3~ decay
of 4H is expected to lead o 4/ e. Perhaps the most famous variation among all such hypotheses is Widom and
Lursen theory [2]. However all these theoretical ions have several bottlenecks:
trons could be f

= Neutron production mechanism is not clear (it is usually accepted that
from hydrogen).

« Ahsence of strong gamma rays explanation.

* Quantitative analysis of neutron capture process dynamics.

In the present work its supposed that first two points can be resolved in the context of new mathematical
theory of physical vacuum by prof. N.Magnitskii, [3, 4]

Investigation of the last one constitutes the substance of this work.

Problem statement. There were earlier researches where product elements distribution in case of the “neu-
tron™ hypothesis was analyzed and compared to the distribution observed in L i INR experiments [2], [8]. These
tries were based on statistical approaches. Neutron scattering cross section f{ \ u« a function of nucleus mass A

was taken as theoretical prediction of product elements and isotopes i le of P ve ligure
can be seen in [8]. On the other hand, it is clear that final distribution of el s after infh of nentron flux
depends on interplay of two main factors, which are: rates of neutron captures and decay rates of newly formed
radioactive isotopes. Capture cross sections and decay types and half-lives are known experimental data. One
could leave neutron production rate and their Kinetic energy as free model parameters. In order to simulate this
process of interaction between neutrons and matier we used numerical simulation in the present work.

Governing equations and Cauchy problem

Cold or ultra cold 7 ion is lated
(any specific mechanism is not involved into consider-
ation). For that problem one cun consider the theonies,
mentioned above. We assume (to a first approxima-

Cood ox ity cokd mevtrons
B of ity N tion) that capture cross sections and decay rates in nor-

mal environment can be used, i.e. LENR environment
©,-capture cross does not influence somehow on these processes. Spa-
semm"cr Htype tially uniform problem is considered for the simplicity

state. Program takes into account different isotopes
but does not distinguish between nuclear isomers and
nuclear excited states with code realization conducted
in Python™ Simplified figure for the problem sctup
of a volume ¢ under

is given on Fig.1

Figure 1: Problem sctup for LM peutron captures
process simulation.

We tum now to the mathematical formulation of the problem. Let X - be the initial concentration distribution
of chemical elements in the, supposingly, LENR sites, let A" be a neutron flux, prescribed by the information
form the experniment (usually estimated through hydrogen absorption rate and measured energy output), l{
be the half-life time for the element with the concentration \/‘ T be the time of an experiment + the time of
observation after. Also, let the (r, +) reaction section o %4 ) for all chemical elements be known as a function
of neutron energy £ (we obtain it from open source physical databases, i.c. https//www-nds.iaca.org/). We also
denote X be the final concentration of chemical elements. Then, the the Cauchy problem is stated as:

For all given values, described above, find X, that:

- XEN + al5 X3

1
Rt TRt ) xd
i L odA @
And:
2 A you » 5 s f
o2 / “ N E)p( E)AE, such, that / P = 1. (3)
; o

We use o F) be either monochromatic, or y* distribution.

Numerical method

All this data is fed into the calcalation module. thus producing final elements distribution X This distribution
I8 then cross-cheched with measurements from experimental data and from papers. see |5, [7]. In the present
code we are considering the following reactions, described in the equations (1):

X} X33 +a+vQ, X3 X3, +e 4+Qs
X3 = Xg,,+¢* +Qp Xd4n—- X+ Q,

ICCF-19
International
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The the huge system of about 3500 ODES (1) is be
ing integrated using implicit numerical methed. The
code was extensively benchmarked and shows excel
lent agreement with model and well known experi-
mental data,

Figure 2: Schematics of the calculation code.

Results

This reh is primarily aimed st comparison of modeled data and experimental data from [7]. Parameters in
the numerical experiment were chosen among other things basing on the physical experiment conditions.

Initial abundance corresponded to the one found in electrode (V1) with all its impurities. Physical time i the
runge from 1 see to 600 sec was considered in simulations. Neutron kinetic energies in modeling varied in wide
range from 1 107" eV up to 0.2 eV. Simulation consisted of two consecutive stages: the “active™ one (nonzero
neutron flux) and the "passive™ one {(decays only).

Comparison of relative (normalized to initial 2 ) Conc El with biggest abundance shifts
are picked out. Experimental ones are Na, Al, Ca, Mn, Cr. C.llculmmn ones are F, Na, Mg, Al,Ca, Mn,Cr,
see Fig.d4

Figure 4: Numerical stimulation of chemical clement
from [7] in LENR sites. dulnhulmn for the experimental condition

i
{

|
|

-5 mllilhlnu‘

Figure 6: Numerical stimulation of chemical element
distribution for the experimental condition.

P oE @ K R ow e Oe oo

Figure 5: Experimental chemical element distribution
from [7] in LENR sites.

Companson of mlxmvc i ions of Iy is shown on Fig.5,6 for longer time span. Experi-
mental Mg abund: d iderably too (though not as much as in the calculation). On the other hand,

In addition, some authors of experiment papers and
surveys devoted to element transmutations point out
the fact that more often there is a shift in isotopic
abundance towards heavier isotopes. This process is

significant deviation is observed for a number of elements (F. Zn).
natural to the considered model and, hence, can be
easily obtained. On the other hand, there are claims of

the opposite process, patticularly 6.L:/7 L ratio shifts
Figure 7: 6L:/7Li shift simulation and experimental (in 6 Ls favor) were announced in, e.g. [7].
dam [7).
It tumned out that such dynamics may arise in some cases according to the model. It can happen when neutron
capture velocity is lower for lighter isotope and its part in natural abundance is also lower. For example. Fig.7
below shows how natural abundance of 6L: /7 L equal to 7.50/92.41 changed to 13.5/86.5.

Epppapse

54

Conclusions

L of element mainly is "upwards™ in terms of atomic number. This rule is only vi-
olated by alpha-decay which is more specific for heavy elements. Thus, the given model suggests that in
order to get various transmutation products one should consider some sort of “seed™, that is, light element.
Our computation experiments nsually deal with either oxygen or boron in that role.

One can surely conclude that the hydrogen cannot serve as a4 “seed™ for transmutation chains as far as
current model is concerned. Instability of 5/¢ s the reason.

Assi 1 kinetic energies of and neutron flux intensity turned out to be mutually inverse pa-
rameters. Seemingly, it has an explanation in the fact that most elements® cross sections obey ~ 1 ¢
asymptotics for a rather wide energy range~A rather stable and settled pattern of generated elements is
observed, Generally, those elements are ', O, F, Mg, 51,5, A (to a smaller extent), (o,

Our Muture work will be focused on increase of physical parameters as well as on the inverse problem.
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On specifics of DD neutron generation along low energy nanosecond vacuum
discharge with deuterium-loaded Pd anode

Yu. K. Kurilenkov, V.T.Karpukhin and S.Yu.Guskov!
Joint Inst. for High Temperatures, Moscow, Russia ; 'Lebedev Physics Instnule Moscow, Russia
Generation of DD neutrons from microfusion at the interelectiof s,

IECF scheme for DD nuclear synthesis based on vwcuuni
space of alow energy n d with deg

g UPIBIM- discharge ( M Skowronek and Yu.K Kurilenkov 2003, 2006 )
loaded Pd anode has been demonstrated recently [1]. The pringipak »

role of a virtual cathode (VC) and the corresponding deep potpntial »
well (PW) formed in the interelectrode space are recognised under

Observation of DD microfusion accompanied by
moderate neutron yield

particle-in-cell (PIC) simulation using a tully electrodynamic code. The "'”l"fl'] 5
calculated depth of the quasistationary PW of the VC is about 50-60 R P
kV, and the deuterons being trapped by this well accelerate up to ENSEMOLE
energy of few tens keV that provides DD nuclear synthesis under %
head-on deuterons collisions (IEC scheme)[1]. g\/
Meanwhile, the PIC modeling of particle dy ics and pr in RC <
vacuum discharge shows qualitatively, in particular, what is going //Q§
there during the first 1-2 nsec after voitage applied. During this time B
the autoelectron beam extracted from the cathode is reaching the L w | N )
deuterium-ioaded Pd anode and starts to interact with anode surface. -
In comparison with the later on processes of virtual cathode and i 5 R
p ial well f this relatively tast initial stage of gein ook of di :_=1Jol lotal energy, U= TU,W
our experiment is still poorty ood. Never periment (=50 196G |y =TKA,  TOF =30-90Cm  Ppy, ~ 107 mbar
shows that the beginning of the of the on beams
with deuterium-loaded Pd anode is followed by time-of-flight (TO| : . .
signal from DD 2,45 MeV/ neutrons rather oﬂe: ot next shot from same exper seria (as above):
2 o oarteia Ics by KARAT code neutron yield is observed when virtual cathode and |
Inertial electrostatic confinement fusmn , ( blue — beam electrons, red — lons accolerated by VC, potential well are forming along the pulse as wall as|
(IECF) green- anode plasma ) sometime at very initial stage of discharge also
P ——— [
]
< 8
x |
=
2
5
e e | =k e T ) s

10
r{em) particles

dense interelectrode ensemble with multiple fusion |
and ial x-rays (& mi tor »)

Oscillogram: d CCD im f hot wi
Oypical single potential well (PW) at interelectrode space firams an image of the shot with

ey i conditions) “coronal” anode (12 Pd deuterium-loaded tubes), wh Fast deuteron ions are trapped .
- neutrons from initial stage do prevail (0518D7). ("_D'- deuterium cluster” is essential channel of DD fusion) | ==+
Poteatial time= 37.50 ns (Pd anode surface is represented partially on CCD alo) High pulsating neutron yield and almost. no x-rays yield

(it provides to register just mainly neutrons at PM4 also)
+ 101805, ch.2 -1V, ch.4- 500 mV

Examples of craters on Pd surface:
A Lipson et al 2009(a); s.Szpak et al 2008(b); Yu. Kurilenkov et al (c,d)

X-rays dynamis ime 5, wh
1) e S pince,cf a) Pd foil irradiated by e-beam 30 keV  b) PA/D co-deposition process

paraffin have been located between plasma source and
photomultipliers 4 and 2 (left).

2) X-rays dynamics in regime 6 for anode with 12 Pd
tubes (“coronal’ anode) (right)

iyl a7

We may conclude from the detailed time-of-flight (TOF) analysis ofjtiwe
available experimental data thal the initial stage of discharge s als
accompanied by a certain neutron yield, which Is changing in a mos e w

random manner from shot 1o shot In comparison with the yield from| 28 s

AG, Lipson, B.J. Heuser, G H. Miley ! al. “Transpon and Magnetic Anomalies
in Hydrogen-Cycled Pd Foil with a Thermally-Grown Oxide Below

synthesis in the PW at ihe second slage of the discharge [1] Qualiatibely
11): 70 K°, Phys. Rev. B 72. 082541 (2005) Y !
Examples of Pd surface (Yu. Kurilenkov et al 2011) similar gataon statistically significant emissions of the DD-reaction
a) example of craters line track Metal deulerides upon e-beam irradiation (A Lipson,|.Chermov el al 2009). products , as well as high energy alpha particies have been registered under
b) Pd surface as integroted muitichannel microreactor Uttra-dense D-cluster target (Miley 2010); Pd anode craters (Kurilenkov 2011) =

electron beam stimulation of the D-desorption from Pd/PdO Dx targets [2]
We may assume that micro pores, micro cracks, disiocations (Tulfiied by
dense deuterium) and 5o on, at deuterium-loaded Pd anode represent
potential natural array of micro channels for certain number of microfusions
near the surface at Initial stage of discharge [1] Neutrons generation at
nitial stage might be related with lattice- assisted DD synthesis Inggered by
e-beam irradiation of deuterium-loaded Pd anode surface The appearing of
neutrons at very initial stage of discharge and expiosive fulfilliment of
interelectrode space by nanoclusiers might be comelated. if both effect is
manifestation ol anode ectons (explosive center [3]) of nuclear ongin [1)

[1]. YuK Kunlenkov et al. Conlnb. Plasma Phya 51,No 5 (2011) 427 — 443
[2]1P. Chemav, A S Rusetskn ot al. JETPh 139 (2011) 1088, A G Lipson &t

al 15th Int Conf Condense Matier Nuclear Physics, Rome, 2009

[31 G A Mesyats. Cathode Phenomena in a Vacuum Discharge Moscow, 2000

under e-beam action at vacuum discharge
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Methods for the Investigation of F&P Experiments Electrodes Material Key Features

5, Lecci, E. Castagna, A. Lampasi, M. Sansovini, F. Sarto, A. Torre, V. Violante RdA
ENEA, Technical Unit of Fusion, Lab. of Fusion Nuclear Technologies - Via Enrico Fermi, 45 - 00044 Frascati (Rome) ITALY

st and rrate

cal expeniments (1], The metatfurgy (in particular gran e distritn ain boundary

rietisties pliy i CraCial role in Flesschman o s typa

and ihe tharnical CoMmpoUtion sre (ons detnd to be, among others, criical featores, ¢

tlace pattarn)

wghness, Power Spectzal Dersity Funtlio

e hvieanes, obd in 1h irvwectigation o siich key leatures it given, prpng sttartion 1o ther specific poteniabtes and b

paset ahiny O

pctieve positeeg fesuUity Both in

i mapetienents have shown us that the right materal properti gs are eioe

crring Fleischimian and o calonm

INTROGUCTION: My years of setiity p

Arcirn i (he cathades and exievs

iy of mrary of sorme of the characterslics

trongly beteved to be due to & berwr re gt ot

wifactire of the cathodes tat even 1o idertify with a go

B §% O

of peownr occuttence (7], The low reprod
o arke 131 These tharacteritics are not only dilticiM 1o rep od bevel of accursoy and completeness

dhsposal, we are abie o vidsly analyre the cathodes,

s, peunriheioss, with the vanety of instrumertation at ol

nplete characteriiation of the slecty

Ad b reauired b perlormn & (O

o exer 5 Ttusen this metatlorgical structons U the electrochermical properties

¢ of the major characteristics 1o check Bnd can hesvity influencs other

CHEMICAL COMPOMTION; The chemual compostion of the mater
fus, shectrochermical betiavior (4] It's 3 parameter which i constan

§ the cathodes and even after the eaperinent, s anatyss can revesl important information wh ot are fundamental for the correct

thy kept under comrol duning the ditlerent stages of

the cathod

main instrumerits, which are an EDS equipped Scanning
il analylical tech-

5. For the comi rial analyus v can rely on two
sry bon M Spectromater (Fig. 7). The Energy Dispersive Xray Spectrometry is & power
noni-destructive, elernental analysis, chermicsl charactefization and extensive

of an EVOAG Teiss Microscope equipped with an Orford In

of he wapatimneral to

Flectron Microscops (Fig. 1) and 3 becor

gile. Our System o
& £0r% Detector with IMCA Energy software, This
of many samples in retatively Iittle Yime and is simple to matntain. Some weak

rmapping of & &
t is vEry eavy 1o use, al

15 INCA 5-4ig

fowrs for the analysis
pennits are a quite high limit of detection (0.1-0 &5 and a largs volume of interaction between the beam

e and the samphe. This instrument s used, mainky, 1o check the composition of our cathodes during the
; | production grocess (Fig. 3) and after the slectrolysis; explore the nature of the impurities that can be e Tuerwol HeSEtM s ST
e | {ound on the cathodes surface (Fig. 4), which are believed 1o heavily condition the cathode behavior; i
magp and highlight inhomogeneous of preferential distribastion, for example near the surface (Fig. 5) —
or at the grain boundaries (Fig. 6), of elements in the cathades material The Secondary lons Mass o
Spectrometry it a lechnique used lor the analysis of the composition of surfaces. In our activity,
thar SIS is used less often than the EDX, mainly or the analysis of the raw rraterial used 1o pre
pare the catho and Tor the in-depth anatgsis of the surface deposits Compared to the EOS, it can reach much lower limits of devection (in i L
tha crder of the ppm) # the cost of high operating times and partial destruction of the sample 4 { ]
METALLURGY: There are different characteristics pertinent (o the metallurgy, that we believe 1o be fundamental in order ta obtain good cath- ! ’ P of
odes. thal we ate able to iwestigate by means of, mainly, 8 Vickers indenter (Fig. 7) and an E85D equipped SEM. Thie hardness of any batch, el k. - A o Y e

EDS spectra at Sifferent pnerpies

o cheeked oy a Leitz Vickers indenter Differemt measures are made, after
spect to the metallurgic treatments

ff.made, used in the manidacture of the fol
ieh lowd 10 the finished cathade, 10 controt the hardness of the material in re
determine the crystallagraphic orlentation, the grain she distribution

and many other important features of the materials

Fig. 4 - anatysis of impurities on a cathiode
surface [Alin red, 21 in green an Pd in bius) tongertration of some &

thér cenmrnetoal of s

P tapet of the process wh

fleciron Backscarter Ditfraction analysis 15 3 technigue performed 16

(Fig. B). Each electrode manufactured must be checked to see if it fits the desired oo

these parameters and eventually carrelate the occurrence of eicess heat with the crystallographic structure [5]. Our instrumentation Conssts of an
Oxdord Instruments Hordlys 1 EBS0 Detector with HKL CHAMMNEL 5 Acqui- —

sition and Data Processing software, capable of a spatial resolution down T w e 1
1o 508 of rm. This kind of analysis can be very time consuming, especially E l
if performed on & high number of samples, moreover, the surface of the ) I
analyzed material negds to be very smoath, i I
SURFACE: The surface of the palladium cathode Is thought to be a major i ? i
feature far the occurrence of the excess of power, so, the control of the g ] [1 Lige I
surface Is & critical issue (6], Belng the result of the whole range of pro- » l—‘-'l"l S e

cosses that the material underwent, the surface can differ greatly be-
tween different samples [Fig. 9). The SEM. is o powerful instrument for

urs Indentar used for the materist the anafysls of the surface, as it is relatively easy and ingxpensive 10 use,
hardness tast. allows for the observatian of many samples at a time at a wide range of

resolutions and does nat need a complex sample preparation, Our instru-
msent (s 8 ZEI56 EVO-40 with Zelss SmartSEM software suite, which is able of a max resolution of

dnen @ 30kY, an acceleration Voltage of D2 to 30kV, a range of magnification from 7 to

1,000,000% and i equipped with a 4 sectors detector for backscattered electrons, Unfortunately,
these are ideal performances, difficult 1o obtain In the operating environment, and for an obser-
vation at high magnification a FESEM would have been, sometimes, of extreme usefulness. An
other uselul instrument that we use systematically for the analysis of the cathode surface is the
Atomic Faree Micrascope. Dur instrument is an Assing Perception Device (Fig. 10), with a scan-
nar having a madmum scan area of 40£40 microns and a z-axis range of 5 micrans, the tip is 3
Veoro MLCT-AUNM-10 one, with height range from 2.% microns to 3.5 microns and 20 microns

{ of nominal radius, The AFM is ustally operated with a scan area of 30X30 microns and a resolu-
tion of 5124512 points, which results In a sampling period of about 58 nm. AFM gives a direct
measurement of the tri-dimensional (30) surface helght profile, which was used 10 calculate the
{ Power Spectral Density (Fig, 11). That parameter is believed to be indicative of the prabability of
the pceurrence of the excess heat [7-B), 50 1t s an important one 1o monitor, The maln weakness
AL AR 4.-..,::,::: of this instrument ks thit the portion of the surface analyzed is very small, so there is need for a

e very large numbier of analysls on the same electrodo Lo well represent the varlety of the surface.
ELECTROCHEMICAL CHARACTERISTICS: Recant work (9] 15 alming at investigating the cathodes g, g - Orlentation maps, Grain &

rials used In the manufacture

sirlaces can bhve.
ize distributions and Pole figures of different mate

| . « of the cathodes

by mwans of electrochemical tochnigques such as Elect al L] y (Fig. 12) and Cyelic Vol
ammetry (Fig. 13), Differoncas in the alectrochemical behavior of the cathodes reflect differances in the material
composition er structure that can be highlightad with such sophisticated teehniques. The instrumentation used consists of two Bio-Logic Portable Po
tentiostat/Galvaniostat, an S9-200 and an SP-240 (Flig 14), controlled by EC-Lab Software: The scope of this work is 1o try o identify new properties.
ot unknaw, that will sllow to discriminate active from Inactive materials,

| CONCLUSIONS: The range of analyses that we are able 1o perform for the investigation of F&P exporiments
aluctrodes eatarial Ky featires allows uy to extensively charatterize the cathodes used. Different properties of

the elactrodes can ba determined, as the chemical eompositian, the crystal lon, the grain distribution,
| tha muteria) hardness, the structure of the surface and its roughness, the prosence and the niture of surface
/ contaminants and some electrochemical proparties. ven though the | lon used s apptapriat

Joal 5 h
y mich could b done Lo ncieass the range of analyses and their quality, Several dsaracteristics, fundamental for
the occurrencs of th F&P elfect, could stll be out of our reach, thalr identilication requiring extremely per

forming (or, parhaps, yet unavailable] in-
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materials for LENR investigations

E. Marano, A. Castellero, M. Baricco
Universita degli Studi di Torino and NIS Excellence Centre

ICCF-19

Aim of the work

!Starting elements purity: '
|Pd: 99.9% (met. basis) ,

1. Synthesis and characterization of Pd-Ni nanoparticles embedded in ZrO, matrix
for investigations on LENR effects in hydrogen isotopes atmosphere, as first Ni: 99.97% (met. basis) |
proposed by Y. Arata et al.! and Kimura et al.? |2r: 99.8% (met. basis) |
2. Optimization of amorphization and oxidation processes.
3. Effect of nickel addition on glass formation and oxidation kinetics.
Materials and Methods Naminal
The composite material was prepared following the procedure described in 2, consisting in s
the following steps: compositions
1) Melting pure elements in arc furnace. Pd, Zr,.
2) Amorphous ribbon formation by planar flow casting at 42 m/s. Pd. Ni..Zr
3) Oxidation for 24 h at 330°C in air in a muffle oven. 20 ‘15 65
Characterization techniques: PdlSN;ZﬂerS
+  Differential Scanning Calorimetry (DSC) in Ar flow with 20°C/min scan rate up to 600°C. Pd Niy Zr
= X-Ray powder Diffraction (XRD) with Cu anode. Niasers

PdZD!\II i152r55 DSC scans
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/H 2, Y. C. Zhang, Establishment of the "Solid Fusion® Reactor, ICCF-14, Washington. DC, 2008
- A. Kimura, A, Inoue, T, Masumoto, The oxidation of amarphous Zr-ba 2.

» Big cube Zr,Ni-type phase formation because of

oxygen contamination in the master alloys.

Amorphization for all compositions, with a small

fraction of residual big cube phase.

The presence of nickel considerably slows down the

oxidation reaction, leaving a significant amount of

amorphous phase together with oxide phases.

+ Only amorphous Pd,;Zrg, oxidizes completely at
330°C, suggesting the formation of the composite
material (Pd nanoparticles embedded in ZrO, matrix)
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Nature of the deep-Dirac levels
A. Meulenberg!, J.L Paillet?
1 Seience for Humanity Trust, Inc., USA, mules333@gmall.com
2 Aix-Marseille University, France 'oan-lun:,paillel@cluyntemet,ll

Abstract
Maly and Va'vra (M&V) in 1993 [1] and 1995 [2] presented a computational ion of the Dirac equati that included the ‘anomalous’ solution, The regular sclutions of these equations are the basis for modern
quantum mechanical predictions for comparison with the experimental values of atomic-electron orbital energies. The other solution, discussed in the literature for over 55 years, is relativistic and considered
anomalous because its predicted levels are very deep (up to 511 keV) and have never been observed. Nevertheless, the existence of these deep levels provides a ready explanation of the mechanism for penetration
of the Coutomb barrier and the means of D-D fusion below the “He fragmentation levels. Since these levels also provide the basis for all of the other cold fusion obsarvations (both PdD and NiH systems), it is
important that arguments for and against the Dirac model be examined. The theoretical support for this I solution is provided in a paper in this conference [3].

This presentation seeks: to update the deep-orbit information provided in a poster at ICCF-17 [4], to describe the nature of these deep-Dirac levels (DDLs) (5], to report on additional, but unpublished, resuits
presented by Va'vra in 1998 (6], and to correct some interpretations of the model that Va’vra has provided in 2013 [7). There are some unusual properties of the DDLs relative to those of the known atomic orbitals.

Interpretation of the DDL properties, based on the non-relativistic solutions, leads to misunderstandings and further rejection of the concept of the deep levels, We hope to clarify this situation and indicate the
importance of the calculations for cold fusion models. Cold fusian results provide a basis for understanding the DDLs and the proposed new fields of femto-physics and femto-chemistry.

Excerpts from four Maly and Vavra papers on deep Dirac levels:
Publishad in Fusion Technalogy, Vol. 24, Navember 1993
ELECTRON TRANSITIONS ON DEEP DIRAC LEVELS |
1 A. Maly, ). Va'vra
ABSTRACT
Tre original solutons of the Schrodinger relatiistic equation and the Dirac equations for hydrogen-like atoms were analyzed for
tne possible evstence of some other electron levels, which were not oiginally derived. 1t was found that besides the known
atomic levels, each atom should aisa have the Deep Dirac Levels (DDL). The electron transition on such DDL would produce large
ameunts of atomic energy (406 - 510 kaV per transition depending on the Z of the atom). ..
4. CALCULATIONS OF NEW ENERGY LEVELS
A computer program was written which calculates atomic energy levels for Relatrvistic Schrodinger levels E15(+). E25(-} In table
La. Dirac leels ED (-} and ED2(-) in taske 2a, and the non-relatwistic Schrodinger levels E(M, Z) given by a simple Bokr formula.
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Putlished in Fusion Technology, Vel 27, Jan. 1355
ELECTRON TRANSITIONS ON DEEP DIRAC LEVELS |1
1. A Maly, J.Va'vra
ABSTRACT
(n this paper we give an estimate of the zize of the DOL atoms and we propose a physics explanabion how to excite the DOL
transitions.

The main pont of this chagter 15 that the size of atoms with all eiectrons on the DOL leveis can be very small. Under certain
conditiens ( / »10), such aterms with ail electrons on the DDL levels might participate in the secondary nuclear reactions.
4. NUCLEAR AND CHEMICAL BEHAVIOR OF THE DOL ATOMS

The “collapsed” atorms of H ang L with 3ll their electrons on the DOL could behava atmast as nautral particles with a substantally
reduced Couiomb barmier, and they could parncipate at some level in the nuclear reactions

November 25, 1998, Siegen University, Germany
ON A POSSIBILITY OF EXISTENCE OF NEW ATOMIC LEVELS, WHICH WERE NEGLECTED THEORETICALLY
AND NOT MFASURED EXPERIMENTALLY
1. ¥a'vra

distnbution
3

note: The different orbitals all peak at the same
distance from the nucleus, However, the lower-
f ] magnitude binding energies [e.g. 3p-) have
extended “tolls” thot reduce their average depth

as

< in the potentiol well.

-

- foopo—t—s
" " 3 - -
R [Fermi]
Astronomy & Astrophysics June 11,2013
A NEW WAY TO EXPLAIN THE 511 KEV SIGNAL FROM THE CENTER OF THE GALAXY AND
SOME DARK MATTER EXPERIMENTS
Jva'vra

ABSTRACT

In this paper, we gropese an alternative exclaration: the cbserved signal 1s due to atomic transitions to "small hydrogen
tam,” where slectron is captured by proton on a small tight orbit around proton

1o estmate eiectron eoergy on hydrogen BOL leveds approximately, we
wiil wia 3 simphbeation of calculating the Bohr radius {see Fig. 5) from
enargy Levels, which then allaws ar easy estmate of electron equrvalent
arbit anergies {see Fig. 6} usog the De Brogie formula. This is naive, but
1 leads 1 interwsting predictions

Nate: Va'vru properly plots resalts of the anomofous
Dirac solution in Fig. 3, which provides the transition
energy (binding energy) of an electron to the various
W:‘ - 2 s DOL states. Mowever, he then assumes that the

[ O —— Meisenberg Uncertainty Principle (HUP) and deBroglie

Fla. 1k Koty Savitl o sl vt gars ¥t feval a3 fusaion of orbical Jormula applies 1o these results ond extends them
ot s 1 oot scuation | of & or Dirac squation) | (F15- 5 & 6] 10 the electran kinetic energies and orbitol

o & A 0 n x
Orhitnd quantum mmmber {.0v &
Fig. 5. Bohe radius 45 3 function of crbieat fig. s, ety a3 a luretian of orteial quantim

e
These pradicied resuits follow the pattern of atomic arbitals, hut are

with ad results for DDLs.

Atomic orbitals vs the relativistic Schrodinger electron deep levels (EDLs) and the deep Dirac levels (DDLs)

Atomic-electron orbitals are very-well known and understood. Until Maly and Va'vra {M&V) did 50 in the early 199075, the
multiplicity of relativistic-electron deep levels (EDLs) had not been explored m the literature. The basic premise of any deep
fevels has been improperty challenged for over 45 years (see companion poster [3]). therefore no one has ‘bothered’ to publish
predictions beyond the ‘ground-state’ of these deep orbitals.

With the advent of powerful computers, the task of solving the relevant equations became much easier and M&V (see left-side
panel) did 5o in the context of cold fusion (CF). What are the properties of the EDLs and why are they important to CF7 Furst, why
do we refer to the electron deep levels as deep Dirac levels when they are also predicted by the Klein-Gordon (K-G) equation that
s i to the i equation? It is In response (o early arguments against the K-G prediction of deep-
orbits. The fact that it was valid for spinless particles was interpreted ta mean that it was not vald for spin ¥ partcles. These
arguments ignored the fact that the Schrodinger equation (also wvalid only for spinless particles) had been used for decades to
describe electron orbitals. M&Y buried this argument by showing that the relativistic Schrodinger and the Dirac equanions also
predicted the deep levels. furthermare, the effect of spin on the hydrogen atom calculation for the deep levels had an effect of
only 2 keV out of aver 500 keV. Thus:

Relativity introduces new electron states with binding-energies at ~500 keV.
Spin affects these levels by only ~2 keV.

What are some similarities between atomic orbitals and EDLs?

Both sets of orbits are solutions of the same equations — they have identical starting assumptions and potentials.
1. The solutions are a sequence that:
+  in the atomic case, depends on the electron orbital radius. energy, and angular momentum, along with the electron
momentum, mass, and velocity (i.e., the deBroglie wavelength, )., = h / mv)
« inthe EDL case, also depends on relativity {in some to-be-determined manner?)
«  could involve relanivity in both atomic and EDL orbits. It is just not noticeable in the low-energy atamic arbits.
2. The sequences are related to the cyclical nature of something related to waves periodically returning to identical condimons.
+  This depends on the conservation laws of energy and momentum (linear and angular).
«  Mathematically, closed integration about a path gives a zero result. Thus, no change occurs and a stable point is set.
« Closure depends on conditions being identical in all ‘dimensions’.
= Inan orbit, the angular mamentum vector could remain ‘fixed”. If so, it would nat be a source of the periodicity.
However, if torque were applied, the vector would precess and periodic mation would be introduced.
it is assumed that the deBroglie wavelength is also based on some farm of precession. Spin would be a logical
assumption; but, the Schrodinger equations predict the discrate deep levels without resorting to spin.
Does the on the deBroglie pravide an to ion of a spin vector?
3. Aconsistent modal results if precession from different torques are considered for electrons in linear and orbital mation,
= Relativity & deBroglie wavelengths
= Relativity & angular velocity
4. Relativistic effects, strong enough to Increase electron mass, would be the cause of the deep orbits.

What are some differences between atomic orbitals and EDLs?
Comparison is based mainly on the Maly and Va'vra results from the tables on the left.

1. The cbyvious differences are expressed in the level energy vs average electron-orbital radius.

The EDL orbits are close encugh to the nucleus that the Coulomb potential at the atomic-orbit levels is no longer a valid
assumption. Tha virial theorem, predicting KE = PE/2 for a 1/r potential, is no longer generally valid. Nevertheless, for near-
circular orbits, an electron only sees the 1/r potential, not the repulsive central core.

3. The angular momentum of atemic-electren orbitals is sufficient to produce and receive photons as the energy-exchange
medium. This is not the case for the EDLs where the angular momentum is on the order of Hh/100. This is where Va'vra’s EDL
story goes wrong It is not the solutions of the Schrodinger of Dirac equations that are in error; it is in their being
misinterpreted (see his paragraph beside Fig. 3} and then the extrapolation of this error (Figs. 5 & 6).
The relativistic models predict many new and different energy levels:

1. Negative-energy levels {for positrons and anti-protons

2. Electron deep levels that are not matched by pasitron deep levels.

3. This is a symmetry-breaking effect.
The relativistic mass increase, as a EDL electron gets claser to the nucleus and as Its velocity approaches that of the speed of
light, means that the higher-n EDL orbits are, on average, closer to the nucleus. This is unlike Va’vra's incorrect prediction in
Fig. 6 based on the Heisenberg uncertainty principle. The basis of the quantized EDLs is still to be determined.

Relativistic effects break the degeneracy in many of the atomic-electron levels.

The kinetic-energy and mass increases of relativistic electrons nearer to the nucleus are consistent with decreasing radi of
more-nearly circular DDL orbits.

+  Classical relatvistic deep-electron orbits exist. These orbits are not quantized.

+  The low-angular momentum arbitals of high-n DD levels cannat exist, because they cannot cross the repulsive barrier

- The high-angular momentum orbitals of high-n levels may not exist, because they do not ‘touch’ the repulsive barrier?
The salection rules differ for the EDLs and DDLs and the atomic-electron orbitals:

+  The atomic-electron levels exist for all positive integer n values.

+  The relativistic deep leveis exist only for alternating integer n values. The relativistic Schrodinger levels exist anly for

odd integers. The relativistic Dirac levels exist only for even integers.

+  The alternation of levels is a relativistic effect

= The odd/even selectian rules result from the spin effect.
The Multipte levels predicted for the deep orbits are similar to those for the atomic orbits in some respects, nat in others.

+  They exist. There is nat just a single level

+  There s an integer change in the solutions of the wave equations between both deep and atomic orbitals.

+  The binding energy increases with ang. mom. far deep orbits (decreasing with higher ang. mom. in atomic orbits).

« The difference hetween atomic levels is associated with h (i.e., the deBroglie wavelength).

+  The difference in deep levels cannot be associated with h.

- The source of periodicity in the deep levels must be related to something beyond the deBrogfie wavelength, There is

insufficient angular momentum for electrons at these levels for any integer change.
+ There must be another (as yet unproven) source of periodicity from relativistic effects
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C and tions about, el deep levels (EDLs) predicted by the relativistic
Schrodinger equation and the deep Dirac levels (oDLs)?

Noither EDLs nor DDLs are symmetric between the electrons and positrons.

There are the same number of positran states and electron states in the Schrodinger results.

There are more positron states than electron states in the Dirac results. Is this a result of spin? if so, why?

Relativity has broken symmetry in both cases. Is this a valid conclusion of an artifact of the calculation? Weuld these same
results appear if the calculation were instead carried out for positrons and anti-protons?

Spin has relatively little effect an the atomic-electron orbital energies.

Spin has a larger effect on the deep-levels. (Nevertheless, it is smal Il relative to the relativistic effect.)

Spin introduces a new quantum number and, in the deep region, a reordering of the ofd numbers.
. The new quantum number s related to spin and, while also related to relativity, it exists only in the spin %

of the Dirac £qs Therefore, its separate identity does not depend on relativity.
The deep arbits are related to relativity.

0. 1f the deep orbits are separated by alternating integers, what da th integers represent?

Bwn e

muow

Conclusions
Relativity has brought a solution ta the central-body problem out of the center of the potentfal inta a series of deep
levels available to electrans.
« Meavier-particle orbits are predicted within the nucleus
+ The Coulomb patential is modified in the near-field by the angufar mamentum barvler, which is
modified by the increasing relativistic mass with Increasing kinetic energy.

The deep orbits are ‘quantized’ with respect to an unknown source, apparently not related to the deBroglie
wavelength or to the Planck constant.
Increased angular momentum, circularizes the deep-electron orbit and allows it to mave closer to the proton.
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Thermodynamic Definitions

H=U+PV
G=U+PV-TS=H-TS

At Comszant T: AG=AH-TAS
At Constant P with ealy P-V work
AH=AU=PAV={g-PAV}+PAV =q

(A}, <8 (less useful)

Kinetics for D+D — He4
Eyring Rate Theory
Rate = @(Hedydt = -3 Dyt ~k{DP wheren=0, 1,2---
Asew
Rate = d(He-dbdt = &
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Eyring Rate Theory Comments
Applicaens
~__.the theery of absolute reaction rates is not merely a theary of the
kimetics of chomical reactions; it is onc that can. in principle. be applied
o any precess invehing a rearvangement of matter, that is to say, any
rate process.”  (p. vii. preface).
Emtropy of Activation, AS®

- im mamy reactions the sctivated state will resemble very clasely the
fimal state.” (p. 24}

=... a negative valee of AS? implies 3 small probability of the formation
of the activated state.” (p.24)
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Review of Thermodynamic Laws

- Hasic State Functions (U, S, PV, T)
FirstLaw  AUsgéw
Second Law  AS > dg/T
Third Law ST -0
First Law  “Vou can’t win. Vou con suly bresk sves™

Socond Law “Vou cam break even snby ot Absstute Zers (T = 8 ki~
(Eff = wig=1-T,/T
Third Law  “You con never rosch Absobute Lers™

Iwinial Stnee v
Fimal State
Thermodynamics For D+D — He4 Thermodynamics For D+D - Hed
(at_ T=298.15 K and P= 10° Pa) (at T=10°K)

AM=q, =-2LB86TR 10 ¢V = 3300845 10" Jmet'
(AE = Amc = q,)

AS = S*(He—4) - 2 8 (D) = 120548 Jmed 'K

AG = AN - TAS = AN = -LM0845 10" Imal*

& DD Fusion To Form He-d Is Thermodynamically Pessible At Reom
Temperstwres

> \ Provides No Om Reaction Rate or Conlambic
Rarrier

* W ™ hy Allowy y of Catalysis or New
Reaction Pathways To Increase Resction Rate

4 Large and Negative Entropy Change

Table of Thermodynamic Values at 298.15 K and 10°K

Experimental Measurement of Diffusion of
Deuterium In Palladium

Heat Capacities For Monatomic Cases: C, = SR/2 = 20,686 jmot % *

AC, =S (Hed) - 2 S(D) = -20.786 jemot " *

KirchhofT's Law For Eathaipy

AHGT,) = AH(T,) + A CIT,-T,) = -2 30292 110" Jmmol* (T=10°K )
[Effect of Temperature on Entropy

AS(T) = AST,) = A €, dafT,/T,) = 385818 Jemot % * (T=20°K)
Effect of Temperature on Cibbs Energy

AGIT) = AH(T,) - T, AMT,) = -2.26442110%7 Jomot

Change In Mass
(CODATA, NIST. November 2012}

Nuclear Reactions.
AG=AH-TAST=AH=q=Amc’ (AH>>TAS)

-
D (155512859 MieV) Hed ITITITNI0 MeV

AG = q = -23.845478 MeV (Possibie)

Exsmple [Foesn
P S3RITINES  MeV) » (IR SESTTY MeV )
L 3 s eV
AG=q= SATEIEM MoV
(ot possibic withest s sdded rmery |

Half-Life of Typical D+D Fusion Reaction in the
Pd/D System

Faperimental E,=0.206 ¢V (Fukai, pp. 229-231)
Exring Rate Theory E,=0.168

3 Saggesss that the D+D fusion reaction in pallsdive may be controlied
by the difTusion of I stams (or D° koas) into some Tasion reaction foee.

O Sepperts Assumpiien of Zero-{rder Reaction.

3 Conditions for Zero-Order Reactions - -
~Omly 2 small fraction of the reactant melecules are in o location
v state in which they are able ta react. This fraction Is continaally
replenibed from the larges pool™.
~Zero-Order resctions sre typically found when a materisl that i
required for the rraction to proceed, such us » surface or a catahyst. is
atmrated by the reactanty”.

O Peusitty Preude-Zers Order Reaction
Rate = kiD) = k' where I remaims reistively constant.

Possible Fusion Reaction Zones
(Electrochemical Double Lavers)

A+ B — Products

Rate = - dAdt =k (Zereorder)
dA = ol
L= AR
Pd (0.2 cm x 2.0 cm) — (D)= 386110° atmms (for DPe=0.9)
k= L6174x10° atems’s for 8,100 W cxcess pewer
:.-M—.qm.srmr—wmﬂ

sz

Electromigration / Preparata
(Large Excess Power Effect)

SUMMARY

& | ong Paliadinm Wires of Small Piamcrers (S
© Flow of Correst Along Wire Py Flecrrabsis {wrrest

© Produces Flux of Denterams (D° ) Towards Negaiive End of Wire.
Creates Regros of High I and c-Coacentrassen.

2 Wire Encapsulated “ear Negatne Fud

@ Large Evorss Power Effocts / Mielting of Paliadiem Wire.

Referencey
Gh——.umnumwlm
on Paas Cells™, J. Chem $15, 218
(199e).

{Sce alve IOCF-6 Proceedings, Vol 1 pp. 136- 1450
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Transmutations of elements by electrolysis, with light water and Copper electrodes.

Renzo Mondaini
ISCMNS member, Italy, & mail; remond@tin.it

You get transmutations of elements by electrolysis, with a solution of Potassium Carbanate K,CO, In light water and Copper ctrodes,

The first LENR s a cold fusion: '%,0 # WO 3M,S :
This is achieved with the anode and cathode of Copper, powered by 12 Volt DC, and with a low to medium concentration of the solution
The second LENR is a cold fission: %K = 140 N Na
This is achieved with a high concentration of the solution.
At average concentrations, varying the size of the anode, it has the transition from ane to another LENR; anade with small surface, generates the first reaction, anode with a large surface
generates the second reaction. 2
The tests of the first reaction are macroscopic, then visual: it produces 80% Jess Oxygen, and Sulfur compounds are created, many orders of magnitude higher than the impurities present in the
electrolytic cell. Chemical analyzes have confirmed what was seen with the naked eye.
The tests of the second reaction, are not visible to the naked eye, since it seems to provide a simple water electrolysis, with production of Hydrogen and Oxygen in proportions 2-1, according 1o
the Laws of Faraday.
However, performing this electrolysis for several days, adding distilled water for replenishing the water lost by evaporation, and replacing the anode when it is consumed, is obtained at the end a
solution of Na. Chemical analyzes confirm the absence of K; but the presence of Mg, in significant quantity, one can assume its presence with the following third LENR of cold fission e
®OK-MN B ME

1 n

IMONE 1108200 | RICEVIMENTO 030372011 | PAGINA 1di1]
RAPPORTO DI PROVA n® 1106200

[Denominazione  Prodotio

Campiona solido

Campi fe dal C:
E—
| DESCRZIONE PROVA RISULTATO u UM @ [ ummoee weroco ore
| Zotto totale 53000 —|7 - B = et e

Metodt UNITISST = UNI EN 13857:2004 + EPA 6010C 2007 - Data inizio: 03032011 Data fine: 110372011

Chemical analysis of the solid sample, obtained by evaporation of the soluti
The sample weighed about 2 grams, and appeared to have been produced 0.1 grams of sulfur;
the equivalent of 2-3 grains of rice.

Hidrogen
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The Basis for Electron Deep Orbits of the Hydrogen Atom
1. L. Pailiet!, A. Meulenberg?

1Aix-Marseille University, France,

jean:luc.paillet@clu

beinternet.fr

15cience for Humanity Trust, Inc., USA

Abstract

We look into the difficult question of electron deep levels in the hydrogen atom, the importance of the deep orbits for research in the
LENR domain, and some general considerations on these orbits as “anomalous” (and usually rejected) solutions of the relativistic

quantum equations.

Arguments against the deep orbits are stated and addressed. Most of the problems are related to the singularity of the Coulomb
potential when considering the nucleus as a point charge. They can be easily resolved when considering a more realistic potential with

finite value inside the nucleus.

We consider specific works on deep orbits as solutions of the relativistic Schrédinger and of the Dirac equations, named Dirac Deep
Levels (DDLs). The latter presents the most complete solution and development for spin % particles, and includes an infinite family of DDL
solutions. We examine particularities of these DDL solutions and more generally of the anomalous solutions. Next we analyze the
methods for, and the properties of, the solutions that include a corrected potential inside the nucleus, and we examine the questions

raised by this new element.

Open questions remain: what is the physical meaning of the quantum numbers determining the DD levels; how can angular
momentum, two orders-of-magnitude lower than values associated with the Planck constant, still separate energy levels.

Companions papers: - The Nature of the Deep Dirac Levels. A.Meulenberg, J.L.Paillet
- The Basis for femto-melecules and —ions created from femto-atoms. A.Meulenberg, J.L.Paillet

Electron deep orbits are:
- Electron bound states of hydrogen atom with mean radius of order femto-meters
- Levels predicted by relativistic Schrodinger (Klein-Gordon) and Dirac equations (called
Deep-Dirac Levels, or DDLs)
- Quantum states of “anomalous"” solutions, usually rejected because the wave-function
has a singular point at =0.

Cold Fusion interest in deep orbits
Femto-atoms with deep-orbit electrons can:
. facilitate cold fusion inside condensed matter
— Tightly bound electrons provide super-strong screening
2. avoid nuclear fragmentation in a d-d fusion process
— Potential energy of deep orbits draws mass from proton

-

w

_ increase the rate of near-field, radiant-energy, transfer between an excited nucleus
and the surrounding lattice

4. create femto-molecules and combine with lattice nuclei for transmutation without

energetic radiations

Principal arguments against the anomalous lutions of the Hydrogen Atom
1. the wave function has a singular point at the origin
1t includes a factor f such that far" where 5>0
2. the wave function cannot be square integrable
Behavior of [R(r)|2r* at the origin
3. the orthogonality of eigenvectors cannot be satisfied
Condition for Dirac solution components: (f,” g —fv0:’) > 0 whenr->0,

4. aparadoxical relationship between the coupling constant a and the binding energy
f one imagines that a decreases, then | BE| increases. BE : Binding Energy

Resolution of these questions
-1.2.3. are related to the singularity of the Coulomb potential with a point nucleus =>
{i) To compute DDL orbits with a finite potential inside the nucleus
or
(i) To compute with the electron anomalous magnetic moment, which “regularizes” the
Coulomb potential, by repulsive terms in V*
mc +V(r) he(-4+£)-u V')

P
he(-E+5-pV'0)  m-v()

r

V=C/r = V' =-C/r?

-4, results from an ill-defined context: ¢ = ¢*/hic
=> ais entangled with three fundamental constants, but are they
really constant in the limit as a goes to zero ?

Open questions and future work

« What is the effect of adding nuclear spin to the Hamiltonian?
» Special relativity seems decisive for finding DDLs solutions. Why?
« DDLs are in an extreme EM field => strengthening of special known effects ?

+ Computation of the radial functions after correcting potential
from r = 0 to infinity, and computation of the electron density

« Computation with taking into account the )

Conclusions

Arguments against the anomalous solution of the Dirac equations for the Coulomb potential were
presumed to be applicable to the hydrogen atom

They were not, since an atom has no known singularity.

A better representation of the H atom gives 2 valid sol to both the istic Sc i and Dirac
eguations.

Cold fusion provides strong evidence for the existence of these
electron deep levels and these levels provide a basis for understanding
CF (see refs) and for physics and chemistry research beyond CF.

ICCF-19
International Conference on
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Deep orbits solutions obtained by means of the Dirac equation
— Works of Maly & Va'vra

Dirac equation with external Coulomb potential V=akhic/r
E=p’c+m'c! o (ihd, +ihca V-pmc’ +V)P(1.x)=0

- Spin-orbit interaction => angular momentum Q number k defined
from Total Angular Momentum J=L+5 (4D}
Corresponding physical effect: electron precession

a.p=t@.x)p, +PBK) — MK=PEL+h) = #K’ = F+in

- Dirac relativistic corrections

e 2. p 0 10 dV i
Wamc +5n+V -gm@ Yomidr dr ol +8n:3¢:3AV

Restmass Usual KE correction  Spin-orbit {Lasmor-Thomas prec)  Darwin

“Anomalous” solutions

Radial equations define a parameter s, with s2=k-a?
- If taking the square root with sign "+* —> regular energy solutions
-else —> anomalous solutions, usually rejected.

E=mc[1+ ———a-—,-] g

(n’ —JE - az)
Work of Maly and Va'vra :
1. Solutions from both relativistic Schrodinger and Dirac Egs.
2. Solutions with usual Coulomb potential, next
3. Solutions with corrected Coulomb potential with finite potential inside the nucleus
Features of the DDL solutions
- There is an infinite set of DDL solutions
- DDL solution when n’=k => Totalenergy E— mcia/2k)
= F <<md
- The binding energy | BE|= | TE-mc| is near mc?, | BE] > 509 keV
_The DDL orbits are very deep: mean radius 7 of order fm

" : radial quantum number

_ When k increases, then | BE] increases and r decreases

References for this paper
1A Maly, ).Vavra. Electron Transitions on Deep Dirac Levels |, Fusion Technol, 24, p.307, 1983,
1. Maly and 1.Va'vra, Electron Transitions 00 Deep Diroc Levels i, Fusion Technol,, 27, Januacy 1995,
Jan Naudts. On the hydrino state of the refativistic hydrogen atom. arXiv-physics/0S07193v2, August 2005.
B. Thaller. The Dirac Equation, Springer-Veriag, 1992.
L1 Schiff. Quantum Mechanics. 3e Edition. Mc Graw Publ. Comp., 1968
1J. Sakurai, ).Napolitano. Modern Quantum Mechanics, 2d Ed. Addison-Wesley
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A. Meulenberg and K P Sinha, “Extensions to Physics: Low-Energy Nuciear Reactions,” presented at Spoce,
Propuision & Energy Sciences International Forum (SPESI-11). March 15-17, 2011

Meulenberg, A, Sinha KP (2009) T ling ith the Frag jon Level. Proc. of 15th int. Conf. on
Cond. Matter Nucl. Sci. (ICCF-15), Rome, Italy

Meulenberg, A., Sinha KP (2010) Tunneling Beneath the dHe® Fragmentation Energy. ) Cond Matter Nucl
Sci, JCMNS 4:241-255

Meulenberg, A. “From the Naught Orbit to Hed Ground State” 16th International Conference on
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OPTIMIZATION OF ZBOLITES IN
CoLp FUSION SYSTEMS
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WHERE IS THE GUEST MOLECULE?

MECHANISM CONT.

© At the presence of slectric fiold of the Zeolite, all
of the degenerats spin wave functions of deuteran -‘
will be non-degenerate and all thess snergy 1
levels mre available for tunneling effect and
transition betweon these energy levels

facilitate the deuterium fasion by resonance
mochanism

© This is one of the reasons why sll of the
experiments we did for Zeolite-assisted fusion
always showed & temperaturs rise

ExPERIMENT (IT) DICHOLOROMETHANE

S|

rate of drutrrium ns well.

© Plosse note that the smount of
paliaduum wus 1.6 mg P for 1
of wolite

Tiik LARGER COLD FUSION REACTOR

LOADING ZEOLITE WITH NICKEL

NANOPARTICLES

TR
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NA-Y Zeonite MORE IN DEPTH
o ThN..Tmm-_nuh-ﬂn-.i
through 7.6 A pores
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--n-n- ar ropulaive

This cavity cremtes » catalytic renction
© Saedarm toeidin e Mo Y seolite

PERTURBATION

© The loading procoss is extremely important bocause
the location of the guest molecule in Zoolite cavity
affects its chomical and physical properties
© 1 we look at interaction of the eloctranic wave
function with the field of the nuclous, then it is
nbmu- that the wave function of the nuclous itsel!
e perturbed by high eloctric field in the pores of
uw Na-Y Znclito
_ [lPanlia ][00 IP;,.IIIJ:)’}
AE{; AE“,

X[ 1X2)1

WHY DID WE CHOOSE PALLADIUM?

n&-. will load Zeolite with Palladium salts in
it

bt offectrvely worked becauso
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changoa.
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offoct won't
ﬁ_m___.,_
i

ZEOLITE COMPOUND (T)

© Temp 19-26°C
© The results are used graphically

SEM MarriNG &
X-RAY FLUORESCENCE

© Energy dispersive X-
ray fluorescence results
indicate the existence

palindium o other
olements availablo in
the meaolits

LOADING ZEOLITE WITi NICKEL
NANOPARTICLES CONT.

© Wo calinated the loaded maolite at 400°C

© Now, we aro in the process of introducing
Hydrogen (instead of Deuterium) (o measure the
tomperuturs of the malite bed using Labview &y
wo did for Deuterium and Palladium

o It ix important Lo mention that solvent sffect
sooms vary important during loading bacause
this helps the organonickol goes to different
placos

o We are in the procoss of chiaining the resulls

|
|

ABSTRACT

'”"——"_55'*%:’5%;,

::g_—:n-.-- S

r—-ﬁ"—'*; r’E-u':"""

ONE-ELECTRON TRANSFER & CATION
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STRONG ELECTRIC FIELD IN ZEOLITE PORES g

& CONSERVATION OF ORBITAL SYMMETRY

© In some other photochemien] experiments of
Teaction wrd emmrvetion of sriotel Loy
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LOADING PROCESS

© Our experimont showed that larger
arganometallic maleculo can be loaded 1o the
Zoolite pore where the window is smaller than
the sizo of the guest molecule

© This oscillation of the window could be related to i
tho jitterbug interconversion of different sites of |
the Zeolite crystal, from icosahedra to

boctahedra

ZEOLITE COMPOUND (I1)

© The other eompound did not show the effect as
cloarly. As you soe, the ratio of arg
compound to analite played an impartant role

MONITORING THE LOADING & EFFECTIVENESS |
©OF CoLD FUSION PHENOMENON

© To control the process and find cut the lecation
and the number of palladium clusters in Zeokite
cavily, wo were using the following technigues
» Salid FTIR, SEM, GO/MS for the salutions,
RDX, TEM, NMR, XRD, XP§
© In solid-state NMR, samples arv placed
NMR magnetic and spun st high xpoeds
(10-14 kiin/s) at magic nngle.
o Under magic angle spinning (MAS) in sclid state,
the signaix are nl-u-ly sharper and obviousty
botter for intorpretation of the meloculr 3
siructure. ®
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A PossiBLE MECHANISM OF Z2OLITE
ASSISTED COLD Fusion
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Researches of the Heat Generators Similar to High-
Temperature Rossi Reactor
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BASIS FOR FEMTO-MOLECULES AND -IONS CREATED FROM FEMTO-ATOMS
Andrew MEULENBERG!, Jean-Luc PAILLET?

! Science for Humanity Trust, Inc., USA, mules333@grnail.com
Aix-Marseilles University, France £

Starting with the assumption of validity of the Dirac equations {relativistic quartum mechanics), which are fundamental to much of atomic physics today, we
- If they are valid, then short-fived femto aoms wi orbit; hm’
meter range should exist. If femto-atoms exist, then the existence of femto- a;uld be This paper uw‘“‘ el.tc:m o l::uemlow of
femto-molecules and the nature of the forces creating them. The approach is that of Feynman’s molecular-hydrogen ion derivation using xh; Vuhmmpmmﬂl‘h
The result is a molecular ion with femto-meter order spacing between the nuclei al identical with a medium-rangs Yukawa potent :
an exchange particle with the mass of an electron. There are significant implicatic nd for nuclear physics and chemistry, i

and an attractive potenti
ons for both cold fusion a

Introduction
Given the existence of femto-hydrogen atoms with electrons in Deep-Dirac Levels (DDLs) having binding energies at 509 keV, what su i existence
molecules composed of such atoms? Starting with Feynman's quantum mechanical, but lativisitic, d of the mol .M,.:::“n :,‘n: ,:;! :n:au:m the f e
meter and relativistic, region - to the femto-molecular level, & N——-
Feynman's of H,* ions based on el H,* femto-mol ion slectr

assumes a paired two-state system consisting of two protons and an electron. In his Fig. 10-2, the primary
potential £, is the electron-screened epulsive Coulomb potential between the protons. Secondary potentials, +A, exist
because the electron can be between the P Two resulting time. states of the system (£, &
[,,)mmmdollmmwmlNmﬂwmmbﬁ.“ahﬂf.~‘)4muhDrnwulhewmmcd
potential is always repulsive, no bound state can exist. lnmmhrm,mmmmhulmgbnnfnemm
energy ~ the bound state, Feynman's Fig. 10-3 provides sample values based on the H,* ion.

Fig 102 The womrgion o St wotemary
ey of B W w3 Action of e dasorce
bt P
Fewm-ndotxwlmlmalhemnso!mmml,mmwﬂn.nw.mamﬂlmhmbm
nature of the ‘exchange’ potential, A. The unlabeled precursor to his Eq. 10.10 for this term is the amplitude for a free
particle to get from one place to another a distance R away:
A (1/R) expl ipR/h) 1)

-merephmemumemwn:Mrn-nlnmwundlhn-nmumtmwmu.lnmmmu)mznwaaw
mmwmmhm.lwammmmmp-m:m),mmmu-m
:MlunnﬂlmAmuwmmemmpndkumhmbdlﬂmﬂ:mwhnfmmnm
momentum goes toward zero at the barrier. At the barrier, the wavelength goes to infinity and the wave function turns into a
refiection from, and ying { wave) inside, the barrier.

g 103 The weargy bevels of e 1 iom o4 @
Tumcion o e eyt dsomce O (1 = 134 ow)

For a particle trapped in & well where its potential (relative to outside the well) is less than zero, V < 0, the kinetic energy, KE
=TE - V. 1 3 positive value equal to the difference between the total energy, TE, and the potential energy. However, If the
pamclemes(opemmrlhew‘llnl!hcMMV-O,MKE-W(D.MIMMMMDBW:
P = (KE/2m} 12 = {{TE - V)/2m) 17

=W ITE| /2m) ¥, for V=0 and TE<0 2)
The non-relativistic virial theorem for particles bound in a Coulomb (1/r) potential states that KE = PE/2 for stable orbits.
Since the difference between total energy and potential energy is the binding energy BE of the trapped particie. a positive
energy equal to the absolute value of the binding energy, | BE| = |TE - V|, is necessary to fift the particle out of the well, For
@ bound particie, zhewmnulwmamnweu(mmmmuqmmml.mmmmwm
exponent, is:

A= (1/R) expl(-{1BE]/2m) V' M)R) . 3)

This is Feynman's Eq. 10.10, which was used for his Fig. 10-3.
Feynman uses W, for the binding energy; but, outside of the well (where V = 0), he sets BE equal to the negative of the

kinetic energy in the well (KE = -BE). Thus, he is able to make p imaginary and the operative expression for the exchange
potential is Eq. 3.

< 5 s of H,* femto-molecular-i

Figure 3A is 2 log-log plot containing an example of the type of molecular-ion potential that Feynman produced (his Fig 10-3) with
quantum mechanics. The log-log plot is able to capture both the molecular and femto-molecular ranges (as in Fig. 1); however,
for clarity we have emphasized the femto-meter range. ft has 3 curves that give an indication of the parameters to consider, The
nuclear potential is ignored, since it would dominate If the spacing between protons reached that low. The unscreened Coulomb
barrier (not shown) between the protons is the starting point. The presence of the electron provides a self-screening of that
potential and this screened potential is the one that is 1o be worked with. It becomes £, in Feynman's model.
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Figure 3. Log-log{A) and semi-log (B) information for the sum of screened Coulomb repulsion and the exchange potentiols of H,'.

Compar the E, curves in Figures 1 and 3A show the effect of strong screening by a DDL electron vs that of an atomic
Mwnm;:::wul; values of the exchange potential (A2 < 0) and the sum of the two potentials, |A2| and |E (ddl) + A2| in
Fig 3A, are displayed against the £ (ddl) curve to indicate explicitly the relative magnitude of the potentials.
The exchange potential, |AZ[, is now much larger than the screened Coulomb potential £,{ddi) until the protons are within the
fe eter range. The attractive potential for the sum is at about 5 fm for the 100 keV electron kinetic energy
inFig. 3A In Fig 38, the electron KF is raised 19 ~1.5 MeV (the expected value for a DDL electron) and the results are displayed on
ncmnqpmtovmwlhmwmﬂon.ﬂuthubu‘h«K!lw),manmdmm-uwundmmuumaymm|m
projected DDL electron orbits, the attractive summed potential is ‘smeared’ into the nucleus (R < 1 fm) and actual fusion of the
protons o & deuteron would be unavoidsble. However, there are things missing in this analysis, such as spin-spin coupling which
will alter the cesults, so what is shown is only Indicative of expectation. Detalled calculations will have to awalt a better
understanding of the praximity efects of the bound electron and proton.

A potentiatly important in Fig 38 is the solid curve (Yukawa exchange). While the nuclear potentials have been postulated to
M‘MMM::’:»«'lmm range with much higher particle mass), an intermediate-range (hundred M,.::“M
long been proposed and sought {by one of the present authors, AM, and by Jacque Dutour) 1o explain cold fusion. This mid-ange
force can be axsociated the Yukawa potential for  real electron-exchange mass of 511keV/c!. The A2' curve is coinedent with the
Yukawa exchange potential until the low femto-meter range. This should not be a surprise. The contributions to bath the A2’ and
the Yukawa-exchangs potentials are nearly identical except for the values of R The 1/R values in Eq. S are based on the same
mmmm,w.lw-wmuwmuwuummmo-nu-«m-amnﬂm
distances betwaen potential wells and this is sightly less than the distance between proton centers.

Such on stiractive force could appear o be nuclear in nature, but much more extended, it would also provide
@ basis for ko nuchel These ‘add” nuclel that reside i the 5-8 tm range of @ nucleus could be fernto-hydrides.
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mbblimmaﬂmmummnm
effect. In Figure 1, the log-log version of Feynman's
screened repulsive Coulomb potential between
(5.8 eV) molecular-orbit electrons.

“fange atiractive potential than does the atomic-electron
figures above, the primary potential £, is again the electron-
».m-sm,m.nmmmmumm
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Figure 1. i as of between two protons with o bound eiectron

mehhmmmum‘:m(nhmmw-ﬂh, 1). In the
Yukawa nuclear potential, the refativistic momentum is related to the mass energy, EX = (pcl + {mc?F and, with the
assumption of total energy near zero, £ = ~ 0, mmpnﬂmmmﬂmnm‘mmhmx
Compton wavelength (Feynman's Eq. 10.14).

A= (1/R) expl-me/hIR = (1/R) exp (R/ A} )
mhhmmmmmmmmrummmwwmmh
Feynman's electron-exchange model of the molecular binding potential, the istic equation for
relates It to the square root of the kinetic energy (p = KE/2m) — and that to the binding energy (Eq. 3).

mmmwemm&nwmmmmmmmmwmm
momentum is. still strongly related to the electron mass energy, E2 = (pc)? + {mc?F, since E, at 24 keV (depending of
mmmmmmmmﬂmnmwhhhmhmmm-‘a
suh-v.n»emmrnﬁmumnmmmmwmmwmmm&th
nnnnlmmmm:nmmdmmnmm&mdk,'hF‘.J.

Wmamdmmmammmmkuhrmmm“mmm
accmm.mwthdlhemmh‘ﬁeldvlmehnmhthennﬁmkhmﬂ-w'm;h&hh
femto-molecule, it is reduced to the classical electron radius, r,. The fact that the classical electron radius s the fine
structure constant times the Compton electron radius, f., and r_ is the fine structure constant times the Bobr electron
radius makes one wonder about some sort of divine power-series expansion in o -

Ear=ela, 51

Femto-molecular hydrides and

data

The final issue, addressed here only with a quick comment, is that of the neutral femto-molecule. With two protons and twe
emgmmmummu-l-mrwmhmmmwmm

mmmwhuﬂwnhlwm‘m.mmwmmhmmmmwm LJ
the Ppotential is doubled, then this effect dominates and a deep potential well results. Whether the well &
metastable, or immediately leads to fusion, is still to be determined.

What happens when a femto-H atom or femto-H, molecule forms within a lattice? This issue has been partially addressed for
wutation

transm X

Nevertheless, there have been some transmutation results that, if valid, would appear to be

The first was from Defkalion where 4 of the naturai isotopes of nickel (™Ni, Ni, “Ni, 3nd “Ni), were used to test for excess
heat. All but “*Nj, produced excess heat. Why did **Ni not do 50 (even when the experiment was. repeated]. The sacond was
from Rossl's system tests at Lugano, where the residual nickel isotope, atter a month of producing excess heat, was N While
both resuhs would indicate nucear fusion resuits, the contradiction of the results could cast doubt on the whole process.

An attempt to understand the two results has come up with suggestions that may or may not be vaiid. in the referenced
Deflalion work, the INi is the only isotope tested that does not have 2 zem isotopic spin. (1t has | = 3/2, with negative parity )
‘What does this have to do with cold fusion? It is known that only low-angular-momentum states can result for/from low-
Incident-energy collisions. If these H* states cannot interact with the high total angular momentum of the mucleus, then 2
femto-hydride Is the preferred state (a chemical rather than a nuclear bond). The result is that the energy of formation of the
femto-H atom or molecule (about 0.5 MeV pet H) would be the only excess energy that could result from this formation of the
femto-hydride. While there is still excess energy, it s much less than would result from the multi MeV fusion or transmutation
energies. Since coid fusion reactions in the nickel system increase with lattice temperature, it is possible that the “Ni test.
with 3 much lower excess power ability, never achieved a critical level under the same test conditions that worked for the
mmmmmnwl—dh&hnhmhwhm»ﬂnlkmﬂhmm
information, or actual samples, from those tests.

The Lugano test results showed a strong depletion of the natural ¥NL ¥NL SINL and *Ni isotopes. The Ni was the man
residual, There is no ready for this that is with the “Ni ‘anamaly’ and the reparted results
of the earlier experiment. However, there Is a possibie, and testable. explanation. The expesimental resulls showng SN cousd
in fact be 2 'misreading” of the isotopic test results. While the equipment used was capable of very fine segarstion and swen
resolution of adjacent isotopes, the ability to distinguish a shght shift in a strong peak could have been overlooked. The “N
peak and the *INI + H' peak are probably within 10 MeV/c? of each othes. The shift of the peak from S8 to “Ni + H* would not
normally be expected and therefore would not be noticed. Had there been a residoe of “Ni the doublet would have been
mwmmumnmumdwmw%muwuuw
samples, s0 neither may become availabie for further testing and analysis untll ‘Brofit’ warrants &t

' LA Maly and 1. Vavra, “Electron transitions on deep Dirac levels L Fusion Technology, 24, pp. 307-381, Novembes 1993,
hite//pecple web psi.ch L
“R. Feynman, Vol A
"A. Deluva, “Coulomb force effects in low-energy a-deuteron scattering,” PHYSICAL REVIEW C 74, 068001 {2008]

Meulenberg, “Femto-atoms and Transmutation,” KCF-17, Daejeon, Korea, 12-17 August, 2012, 1. Condensed Matir Necl
i 13 (2014), 346-357 -
A “femig Helum and S0 Jransmegation” ICCF-18, 18th int Conf on Cond. Mamter Neciear Science,
Columbia, Missours, 25/07/2013, htyp://hci handle net/ 10355/36
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Lifetime of Hot Spots

Jatques Ruer
i rereBorage M
INTRODUCTION
o L mmmmmmnmm#ﬂnmdh%&“ahm [ o— 3
FRer the experience, with features maeting 10 consider that 2 high tempe was briefiy da urmg ther formaton {19 i somwe cases, small-sived cratess e
0 5t 3 wery Shuort S Thae oighn of G execegy bngethees with e & 23 1o be wrmersiand. AERN 'mmmm‘m‘wwwﬂ

Awwmmnmrmmmmum&undmmwmnmm between s :
peak remperzture reached during sn swent. T Ehe hat spot size. the energy input, the reaction kinetics and the

Fore 1 Large orater with 3 rounded shape. There are evidest signs of
meiting of the ejectad material, some of & solidified around the arater
e,

The diameter of this arater 5 50 wm. The ongimal point of the expiosion
saees 1o be ocsted several tens of prm below the surface 31

SIMULATION

L2t us consder 3 gven vollome of the cathods metal which delimeatss the site of the energetic event.
The site 5 smuksted 35 3 hemisphers with 2 redius R (m) locsted just 2t the surface of the cathode.
The snergy £ [} & refeased uniformily within this vollume 3t 3 constant rate during the reaction teme 1 {5k

The encrgy input Gn bereisted o3 o rse ne to the f

0 ATmax=E/(2/3 =R po) whers pis the spaciic mass of the metal (12023 kg.m® for Pd)
and cis the speciic hast [245 ). kg for Pd )

ATy wouid cormespond o the e rise of 3 perfect) Satic ph

COOLING MODES

The hot spots iose the hest via 3 dffierest cooling mechansms: 1) radiation by the serface — 2) comection in the Biguid e dyte — 3} conduction within the ding metal
h-:r:Ert&ﬁttersnwMdhmmdmﬂmﬂrmhmﬁmﬂ*ﬂdsamm:mﬂmmmn SﬂmLTﬂelmﬁmhﬂh
of the difersnt codiing modes. The order of magnitude of the various modes can be ined by the

Conductom:  (2) Feomdection =S AJR.AT = 2xRLAJR_AT where A i the metal thermal conductivity (71 Wm I X! for Pd)
Comvecton - Secause the phenomenon s very rapid, the hest transfer to the liquid at the onset of the Son can be hed as 3 pure conduction transfer :
3) Feomvection =S a /R.AT = xR 3 /R.AT where i is the bguid thermal conducthvity (08 W.m X! for DO)

Fadizton - F the hot spot radiates ke 2 biack body, the heat faxx s {4) Fradiation = 5.0.({T4Ta%) = xR 0. (TVTa®) where o is the Stefan-Boltzmann constant and Ta the bath temperature |

Tabie 1+ comparison of the heat fow rates 3t the initisl cooling of 3 lrge 100y diameter hot spot (R = S0pm)
Hes tramsior mode Condaction withm | G hom o the Radiation af sorface | Conduction is the main mode of cooling. Radiation has ttie influence, evenat |
1oz cathode mem! elecerolye: zm@mmmmmummud
[ p— 10K 100K 100K 2000 K) | radiation 5 even lower. ‘
fise { Therefore, the model takes only conduction into o calculate the }
Hem Sow 2w aniw SpW TmW) | The model = but on 3 Excel spreadshest, using the chassical Founer aguaton
[ — 0.9% 0.004 0 (0.003) jphuical fopy
” = e g
Figure 3 shows an je of the st dl’ﬂmﬂﬁilmmlﬁ Sqrn},fw
3: of ewoiution for 2 10 um dameter hot A=345 ne] The results of the mode] indé that the peak temp is close to the adiabatic value ATmax, if the

Infiuence of the reaction Sime ©

reaction time T is shorter than a characteristic value AL This one tan be derived from the eguations (1) and {2):

5) A= E/Fconduction = 1/3.R?.p.c/A

1t can be inferred that the peak temperature is relsted to the reaction time by the following relationships:

® T<AD> AT=ATmax - t>>A > AT/ATmax=A/x

-3 Tabie 2 ~ Characteristic time and levation reached ang the duration of the heat
£ gencration event on pelladium cathodes
= Crater diameter: 2 um - Characteristic cooling time A = 13ns
= Event duration T : <<A 10 ns 100 ns 300 s
o5 Relative peak AT/ATmax : 1.0 0.86 022 0.09
T T T Crater diameter: 10 pm - Characteristic cooling time A = 345 ns
] [53 os ars 10 53 1s Event duration © <A 2us 20 us 40 us
Time (us) Relative peak AT/ATmax : 1.0 0.65 0.12 0.07

CONCLUSIONS '
Seall sized hot 5pots, 25 they are observed on Pd cathodes, have 3 very short lfetime. Their heat is rapidly d by into the ding metal. Radiabon cooling 3t the surface &
2#most neghgibie ewen at high temp . as well as. #ve cooling by the lguid electrolyte.

HhmmﬁdmmmmmmmmmmmmnwmmhmmA(nmummuwmmm
model cannot predict)

¥ the hot 5pots result from g the reaction times are in general much longer than A and the peak temperature can only be kmited.
b\u-z-snﬂnﬁkmﬁm“mmmwmmmmmmmmdwmmmm!&m
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LENR INVEST OVERVIEW
MamsgementTeam  \We believe thata new
b era in energy is coming
Houwelingen

Our Mission is to enable and promote
LENR technologies and IP through
selected investments and synergies.

Our Strategy is to bridge the gap
between a lab demo and an industrial
prototype, by funding companies at
this early stage. We also workasa
technology watcher to keep both the
investorsand the companies we invest
in, updated with the latest industry
developments and strategy.

LENR-INVESTHAS INVESTEDIN 5 LENR LEADERS

Firm Leader Location Date

L Lenuco Prof. GeorgeMiley  Champagne, llinois  3/14
o - Brillouin Robert Godes Berkeley, California /14
‘[ Investment not yet public 4715

=)
LgR LENR-Cars  Nicolas Chauvin Lausanne, Switzerland  7/14

]
LERNProof  TylerVH - 3/14

A L

LENR MAY BE APPROACHING COMMERCIAL LEVELS

Ilustrative
Power Gain
Watts ICCF19

10k |

.....

e

* Many compelling
LENR replications
since 1989; some
purporting higher
power levels

* Lugano report, if
valid, demonstrates
kW LENR power

1995 2008

B Y

-

PATHS TO LENR COMMERCIALIZATION

s

Open Source Technology

Not-for-Profit Path

Core LENR Technology

LENR IP

For-Profit Path

We are looking for early stage firms, scientists and/or
entrepreneurs who have strong LENR core technology,
Intellectual Property or vertical LENR applications
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An example of the nuclear active
environment (NAE) in the cold fuaion

Tetsuo Sawada
( Nihon Univ., Hosei Univ.)

Deuteron ratio and the symmetrized Maxwell egs.

8D [gg

Itis interesting that the deuteron rot H - —=—=1

ratio D/H of the comet Tyurimov- it

Gerashimenko is around 3 times A CHA i
large compared to that of the R

earth. It seems to sugest that the
nuclear reaction d+d — a vt
proceeds on the earth or on the div D = p
planets with magnetic field such
as the earth or the Mercury. It is
evident that the density of the
magnetic monople is relatively _ s
h|ghgm the neighborhood of the the limit of *p=0 and

% ti *i =0, they reduce to
north or the sgg!r:;geo magnetic the ordinary Maxwsl

equations.

div B =* P

Above equations are
the symmetrized
Maxwell equations. In

4
Charge quantization condition of Dirac and Schwinger

The most important
conclusion of the charge
quantization condition 1s

the super-strong nature of
the interaction between
the magnetic mono-poles
*eMc=137/4 ,
which is the magnetic
counterpart of the
ordinary fine structure
constant, namely
e* Mc=1/137

2 g When we examine the
Z is the electric charge number and Dis  nyglear reaction in the

the magnetic counterpart of Z, D=1 and external magnetic
D=2 are for the Dirac's and Schwinger's Coulomb potential, we
magnetic monopole respectively must include “ee term

Hamiltonian [1] L—J

The Hamiltonian H of the deuteron- magnelic monopole systam (*e-d) is:
H=H]+H]+V, with H, = 2i (-IV—2Zed)’ +x_(*ee! 2m ) F(r)G )/ 0
o »

A is the vector patential whose rotation is the magnetic field strength,
which is the magnetic Coulomb field in our case : rot A= B ='a 1P, Ko s
the magnetic moment of the nucieon in the unit of th
e/2m w. F(r) of the last term is the form factor of the

Vi is the nuclear potential between nucleons. |
binding energy of the ground state of the d-"e
calculation is applyed. in which <W| H Wy
out that the binding energy of d-*e is Ba+e= 2
cold fusion starts afler two deuterons are trap,
d-*e , the starting energy level is E= - 2
the cold fusion starts from E= -9.0MeV |

@ nuclear magneton
proton and neutron.

n order to estimate the
system the variational
|¥> is minimized. It turns
3MeV. Since the nuclear
ped in the ground state of
(22423 )=.9.0Mev When

it cannot reach to the continuous

n the other hand, concerning the

gnetic monopole can emit th
a-particie with the kinetic energy Ta= (28.2-9.0) = 19.2 Mev .

T ——— e

45 a HER Heid) s n He(4) g !
Fr—— 7.95
20
10.02

D=1 monopole

He(d) dominance

Channels of Z=2 and

Magnetic charge density, Maxwell quations 1
Itis balieved that in the

procass of the rot 1 - £ B.i
big-bang, the magnetic ”,.'
monopoles, which are Tl N
the magnetically charged G e e
particles, are protluced '

abundantly. However as div 3 =0

the universe expands the iy,

density of the magnetic G oo

monopole decreases and
today it becomes the rare
particle. *p=0 and “i = 0,in
which *p and *i are the
magnetic charge density
and the magnetic current
density respectively.

Maxwell equations above
do not have the duality
invariance, which means
interchange of the electric
and the magnetic objects:
D—B , B—-D and p—"p,
*p— -p. efc

3]
Extra angular momentum of the *Q-Q system

In 1970 ‘s, quantum mechanics of the  The second term of
magnetic monopole and the electrically the L is obtained if we
charged particle ( *Q-Q ) has been evaluate the
studied extensively. Their most integration r* of the
important difference from the ordinary ~ angular momentum
quantum system is the appearance of density EXHic of the
the extra angular momentum in electro-magnetic field,
addition to the ordinary orbital angular ~ Where H=Q*(r' /1 '%)
momentum term L e and E=Q((r’-r) /(1" -
L=mrX v +(*QQic)T r ). namely the
where 7 is the unit vector connecting ~ Coulombic fields
magnetic charge *Q and the electric ~ produced by Q at r'=r
charge Q. and *Q atr'=0.

Magnetic monopole as the catalyst of the cold fusion reaction

Magnetic Coulomb field produced by the magnetic monopole can attract
the particles with the magnetic dipole moment such as the proton, the
neutron or the deutaron. On the other hand. a-particle cannot be
altracted, since its spin is zero. By solving the Schrodinger equation
with the Hamiltonian given in the next page, we can determine the
distorled outgoing wave of the a-particle, and also the wave functions of
the bound states of p -"e, n-"eand d - "e which are calculated by the
standard method. Itis i ing to ider when two are
trapped by the same magnetic monopole e, since the orbit radius of d
is around several fm., two d must fuse to b more stable
a-particle, and it is simply emittad. So the fresh magnetic monopole e
remains, it starts to attract surrounding deuterons again. In this way e

plays the role of the catalyst of the nuclear cold fusion: d+d >

It turns out that binding energy B of d-"e, -"e and He(3)-"e are
2.3, 1 52 and 0.25 MeV. respectively. So if we start from the ground state of
d-*e (E=-9.0MeV.) it cannot transits to t+p and He(3)+n channels, on the
other hand it can emit He(4) with kinetic energy 19.2 MeV. (see the figure)

Hamiltonian [2]

The Hamiltonian of the nucl

system (N -‘a)is
H, =$(—n‘=-zs.i}’ +1.0r)

The interaction term Va of N-*e is

Vo) =-x,,(e/2m Y%/ r’) &-F F(r) where

F(r)=1 e “(l+ar+a’r’ /12) with a= 6.04‘11,,

Th_ size parameter a in the form lagtur function F(r) relates to the
radius of the nucleon by 7* = 12/a" which means the radius of
protonis 0.811 fm.

A=4 in vacuum
monopola potential

282



The Center to Study Anomalous Heat Effects
|AHE] at Texas Tech University

Department of Physics

s Tech University, *SRI International, \E cati

Motivation Basis of Work Strategy
The Center for Emerging Energy Sciences at Texas Heat-helium correlation was first documented by Miles? and co-workers in 1991 satmg convincing Suffictent characterization of the meta) foils both before mmd
Tech University (CEES) bas been estabhished to evidence that their measured excess enthalpy correlated with DD »He + 23.4 MoV fusion reaction afler their use in cloctrolytic cells s a critical path for
explore critical parameters in the observation of the These same results have been reported by at least seven laboratories in three countries (inchuding two of sorniiuilon mudies Wt e s o e B
.ln:‘nnluuﬁ heat effects. A large number of the present suthors in three different experimental modes at SR] and ENEA) yet to be sandardized, the msthors have embarked spon a path

0 define the necessary information o identify pareemeters that

expeniments report the production of heat from metal

camples loaded with hydrogen or deuterum in While necessary improvements have been made to cal y, triggering and data . much is cortelate with anomalows heat release

amounts that often thousands of times greater than the still left to be understood about the process and mechanisms of excess heat release. The intent n“hg work

enthalpics of possible chermeal reactions. The effect described here is not w verify nuclear processes, specifically, but 1o gam a fundamental understanding of Large scale. high resotuton imaging o ::uenhal 1o investgae

is gnomalows because there is no agreed-to the mechanisms at play. Extensive matenials characterization and eventual full reproducibility is the surface features of the cathodes Ih.? witl be achssved by use

mechamsm', and particle radiation ites are ot framework upon which the work performed at the AHE Center at Texas Tech University (TTU) will be of atomic force microscope (AFM), scamming electron

reported at levels that are consistent with any known built spou, permitting direct cum:lal-nn of excess heat production 1o materials properties that will point to microscope (SEM), and confocal microscope (CM). Each of
the of this ! effect these are available at the Imagng Center @ TTU which shares

nuxlear process.

the same buniding as the AHE Center at Texas Tech

To achieve nanometer resolution of areas —1 * 4 em will
require automated image acquisition and stischmg sofrware
i 2 integrated with the SEM to register location. The regmtration
Electrolytic Cells Exploding Wires will aliow for the user to easily return 1o regions of mterest for
e ; imaging at a higher resolutions. Foils mcladed hem were
wosk of T . Considerable effort has been made towards decreasing data acquisition times, and provided by the Violante Group at ENEA®
therefore experimental setup and tumover times. As such, deuterium loading of

palladium wires has emerged as a feasible alternative to foils. However, the
process of loading the wires requires ultra-pure reagents in an ultra-clean
environment, which introduces a different set of experimental requirements

Experimental Variations

Based upon the prone

Initial SEM waage of

below summarizes initial efforts made by Tanzella, Bao, and
to use of electrolytically loaded wires of various composition. The Contact with FEl regarding equipment upgrades for this

project resulted in small demonstration in which the pafladivm
foil was scanned and astomatically stitched together as the
scan progressed. The images below show resolution of this
- The AHE Center at composite scan at several levels of magnification

and helium production
m and/or hydrogen
alladiom foils wall be
sated While this work will
continue at the established ENEA
AHE Center at Texas

area below the line represents a region of no anomalous heat release, points above
the line exhibit a significant percentage of excess heat.

blish nur&vm. cells to s i TTU wall be

Mass Fow Calorimeter “ _+ exploring the
in ax pamameter space
» developed here in
& s 3 pursuit of
factory operation is achieved at Frascat, closely similar apparatus i = e o
bled in the AHE Center at TTU to check site-to-site repeatability o it Rt

= that a third laboratory will be selected in the future to further R

release and helium
production. Once
operation is reached,

IT s poss
check repeatability '

We have purchased a PXle system from National Instruments to aid in the data e
on and processing necessary for calonmetric results. The system is * = : 7 ¥ 5 3 3 5 = '"_ ‘h‘b' IC  will be

e 7, 12-bit oscilloscope/digitizers, DMMs, 26.5 GHz e z:‘:—iml :‘; s at ght:
at Frascati

+DIO + Timing/ o SO AdaD SAphin CHeME SEEE <SS Magnification of

central region

Facility Establishment g

Preliminary Results Mass Spectrometry Left: Further

igated the necessary components for The AHE Center at TTU is in the process ufumbhshmg three \.cp;ruw methods
MU mass d for use in the p d expenimental (18 % 07 mm)

During the last three months, we have m
N ucal characterization of the cln.uul_\ foils. Currently we have use of low
of a Hitachi S4300 SEM which can be upgraded to provide surface feature designs.
nanometer-scale, Energy Dispersiv
nal information, and Forward (
e crvstal structure orientation of the entire surface of each foil

The Pfeiffer ASM 340 leak detector is calibrated for detection of H,, *He, and
Individual Images *He, with a minimum detection rate of < 5 10" Torr I/s. This apparatus will be

used to ensure that all seals are hermetic, but can also be utilized as a baseline
calibration for background levels of the species listed above:

sas Chomatogra

The JOEL GCMate is a compact double focusing | 1 Additionally, p;.,,, to capture of the full spectrum of RF
mass spectrometer that incorporates a gas || Grkamrrs 41 emission that have recently been observed to correlase with
chromatograph before a traditional mass spectrometer AHE production at T-SEM, NRL, ENEA. snd other
that has a range that extends as low as m/z 1 to 3000, 1 laboratories 1s in progress.

The figure to the right was obtained from JOEL by
monitoring H,* and D* from a mixture of Dy0 and
H,O (mass difference of 0.00155 amu) with a
resolving power of 3400

The effort described bere will be Ied by the AHE Center at
TTU and a collabortive agreement has been set in place with
ENEA - Frascati (the Violante Group) o lead the flrther

i

= = study of heat-helinm correlations.
FSD & Faler Calor Map _ Pd Foil This instrument matches that used at ENEA - Frascati to facilitate in
experimental repeatability once the AHE Center at TTU receives the mass
flow calorimeter as described above. References

S . TIC 1 lam"m&__.umrmmhnm-_ms.—_;‘.
Fourier Transform lon Cyclotron Resonance (FI-ICR)

1 ). Lagowesks “Tlest md helam
The Quantra Advance Mass Spectrometer utilizes a 1 Tesla magnet field ideal e s ey Y i ke oirgan g H

ss ntrol. The = 5
for confining small masses and lower voltages for small mass ion co: %, e -z B o M S o F RF
piezo-electnically driven imjection valve controls size and duration of sample s o o

EDS Mapping
Frt

ey, sizes down to picoliter volumes while maintaining a consistent 10°'° Torr base Seuternem m pallatm”, AL 2-320H
ssure Currently equipped with a 5 MHz waveform generator, the lowest © MG MR L T P T i e
pre: equippe
f : ly 10,000, as it was ow amcemlecs. observed m VN and HPE
. detectable mass is 5.6 amu with a resolution of approximately ‘emcrgence of e Pyl
Custom Cryogenic Design originally designed for masses 2-1000, but utilizing the second harmonic helium o e pitiin, 20
; and hydrogen can be trapped. Upgrading to a 40 MHz genemtor would move $ M ApIME Cu, . Orbomrs | Dbuskr, (L Ml P,
Toyiaiiade wock o the Explodion e yacalies S detection limit to masses greater than 0.7 amu with a resolution of 400,000 for T Ty o, e
e e ; hydrogen and 200,000 for helium I e Sy it
rescarch cryostat designed 1o operate with liquid argon (87K). destersde”. SRI Pl Report © DTRA

mclair amerry eI Frm puliadue
liguid nitrogen (77K), or liquid helium (4K). on Contrat HDTRAL-08-0050, 2012

i L 3 7 7 MCIL MyKubrs, J Bon and F 1. Tamnciis, “Calorimesr stsbes of the
asumption rate of LAr is ~0.4L/hr with d | 1 devuctive somalation ol pallsdmy snd packel fine weres”, i Proc. KCFT7,
and bubble diffusers o ensure thermal 1 [ - : e
stability of boil-off measurements before and dunng 4 | e 1 =
experimentation. Neutron and gamma ray transparent 4 ! : i Special Thanks:
¢ been included in line with wires for emission 1 1 ” g o e e N Y A Y Ty Vielaste Group (ENEA - Frscan)  » Deown Deves (Saomens)
detection with AmpTek X-123 Charge Drift Detectc 3 | | ‘j BT s of B mans pectnmerer recrhution prmvided by Neemens D Lin& De 7hao (TTU bmsgng Ocnter) + Onfiond bnanamons & FEL - Fosson
! i

Unkergrachaate |aborstory Asesiasss. Thosas Fayes, Demc] Halimgss, & Crome Akene

- ! s ~erafis H
igcl [zl - tipografiatoffanin
International Conference on .
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Input Stimuli and Output Measurements for LY NR Experiments

Presentations and Papers on RF and 1.

11 NH P speriment
Fheetrorhenieal, (o
M,

Flectromagnetic and Electronie Frequencies
Associated with Heat Production During

\ Ihers wre tmn papers on fhe ation of
Flectrochemical Londing of Deuterium nto Palladinm rppie R s 15 | BN dnrtewehomical el
Botkrin #t al 1
— Cravems 1

Tooth ol these shrrace) an mecreme = wazess gurwer =6 sph
Tiney sty scmme type of omilarg bt ven the BF s the m o Lo

There are two reports on the geaeration of KF in LENE decirochemiost cofls

Rl
FNEA

2711 amd 3919
1)

The primary issues in these pagers is the orighn of the KF, fhat i, whether i it doe s
The prwer vapply of ity iteraction with the cefls ia8 arTilset. of rhie refcine of e
travie mrehamivm wetive in | ENR (e prrebdy. imtrwetir )

1CCF19
1317 April 2015
Padova, Italy

This paper reviews the literature an the application of RF felds o LENR eell, g
‘il the appearance of RF frequencies within |LENH experiments, || G lewe ool iing Tondawmntal shout LENY frums IP-colf ksteractions?
andl cansiders pussible meehanisas Involving RF receipt and greration.

Bockris ef al 1993

Cravens 1994 Summary of RF Input Experiments
Two early experiments indicate that ation of K
i The imposition of RF Melds in the range of 80 o 84 Milz likewlse seem to 77-5M MHz range fo speratiog 1;'7:!&«-:::-;-1‘ ”;m :
f trigger some anomalows heat reactions, This is done by palsing (both sine and production of excess power.
square seem 1o work) the magneiic fiekd at the cell by wrapping the cell with & i
| coil of wire and connceting 1t to a RF unit. The excess heat s enhanced by the i Incrina i b e i ullier of o i
Ll upplicatian of the RF magnetic field. The apparent excess was roughty
\ propartional the pawer level of the applied fleld. The effect was most B € ompling of the RF energ into the meas T
\ pronounced when the RF coils are impedance matched a 1819 Mz » The effect of RF on the mechanism cansing L ENK.
W Ihis work was done a1 200 mW of power and 5 fo 10 turns on the field coils. The first is ruled ont by twe ohmervations:
A yiahphalloitl LY Assuming a reasonably working cell is used (already at about 30%), the effect P The increase in excess power is less han the fatat RF pomér
B Proqiaaty (AHz) usually is quickly seen (within seconds or minutes), 1f the eellIs run at abave 70 P There Is mo imcrease in spparent pawer when the devtrofyte i
by or 80 C. the sdditional power levels are often large cnough to cause rapid 1,0 rather than D,0.
RF stimulated excess power with D0, but not 11,0, bolling. The increases are typically from the initial 30% to the 100-200% range
“Ieating by the RF was preciuded .. and remain as long as the RF field is on. Often, cells receiving this treatment The effect of incident RF an production of |.ENR dors not require that the
Iater seem to “run better " (-than the initial 30%). production of .LENR necrwsarily produres RF within an exgeriment.
s Sundsrovan, 1. 3
e e ras ot e et besisiararsis s
e Fonsth International Cunlerence s Cobd Fasion (1CCF-4) Lakaing, Mas, Dee. 69, 1903 D, Cravens, “Factors Affecting the Swceess Raie of Ifeat Generation in (F Cetl® circuit of an electrochemical sametimes dering

Vleetrie Pumwer Nesearsh Dustitaie, W12 Willvien Avemse, Paks Alia, CASMpp 11 ta 146

Faarth Internations] Conferynce wn Cald Fusion (1CCY-4) Lakains, Musi,

of excess power. but somefimes without prwer production.  Data
e Pawer Hesearch Institate, 3413 1liew Avense, Paba Alis CA 34354 pp. pee i i —

Naval Research Laboratory 2012 and 2015 Naval Research Laboratory 2012 and 2015

Power (W] or RARo (arb. units)
B
Residual (mW)

1 4
e ST wu W S wmee e S www Wl

0. Dumingucr. |

emce Al aet

1A Kidwell, DD, Toaningues, K8, Grabasskl, LF. DeChiara e
¥bmers atian of Madis ¥ rosgweney Eaniasons from Fleciruebomical Losding £1periments™,
Current Seieme, vul. 108, pp. 1-4, 2013

V. Visdsate, k. Comagma. N Lovrs, (. Pugess. ¥ o | S
Picorechemes | sadimg of Draerne o Folud
Eimergin, Amisemte ¢ bwmee i, tot 3, po. 837 94

ENEA 2014 and ZUISI_—--_»E Summary of RF Output Experiments Reported Input and Output Radio Frequencies
g e’
et Two recent experiments show that operating LENR dlectrochemical cells —— oL
- can exhibit RF frequencies with or withont the production of excess power.
- -
il Frequencles of 450-440 i1z and 4810 S MILz were measured at the M 2
: Frequencles of 430, 475 and K50 MLz, plus 128,10 145,208 and T7-83 GHaz A =
0 were reported by ENEA.
o .
. There are three potential sonrees of the RE in the elecirochemical cireuits: ;

— » The mechanism that causes LENR |
“From the previous data, i : ¥ The power sapply ; i  r— -
it is elear that RF production - B The interaction between the cell and the power supply
po Atimalarien wf L corTstme Froguesces (Mo
o e i o 1 is untikely that the power supply can support frequencies in the G1l2 range.
of the exeess heut - < <
but, perhaps, the ¢ . P o 2R Gl frequencles cannl ropagate between the parver supply and the coil B repartcd metea i the #5840 Ml .
T mew  me ma  ea | & ENE A reprved peata i fhe - 780 Gl raas.
Frommey (i) 3 i thon of LENR rate high 2
Main question: How conlil production ene jigh frequencics’ oy b e vk o Dok b
K. Grabawski Question: Are peaks 11, € anid D harmonics of peak AT a1 abast 100-600 MH in the wark of Rackris o o 38d EXEA both shaw b dstied e bevs.

Possible Mechanism: Esaki Diode or Gunn Device Possible Mechanism: Double Layer Oscillations

Possible Mechani Deuteron Hoppi
These are semieo
o g e WE in

tor deviees with aress of negative resisiance |
.

are used The dowble layer un the surface of o eathode is very thin, abaut 1 sanometes.

tems Menee, even low velocities can span it in fimes compatible with RE. ; “The RF frequency is too high to eviginate from elecirochemstn.

18 e be asked if senbeonductors might be depasited on the surface of cathodes 1 may be due to deateron hopping betneea Iattice sites in highty laaded Pd.™
1A Wil v, Cwrvems Schemee, vol F, g 478880 (0

10 create such deviees.

£ Trequency = 7= Vliransit tioe] |

There are four requirenents that make such depasition and operation unlikely,

o g 1= Distanee = Veloeity 3 Time = 1y T hn.mn..—.-nd-a....--n-qm-,-nw-—q.-n_m
Aattacs, e i il TG "Mﬁr“hﬁ‘-ﬂ‘ﬂl porid S £.3 Wl

» Thie daplig profies i bath Esaki (tunnel) d il G desiee have fo be iremi = 2h s @ifwsimnal vebaritas
very spweitic [} = VT = 1D ¥ ieasee) 107 (em) e et einetty wewt .19 s, cmmsirent =

i - St P
B Even i they conld be deposited with the needed doping profiles, the entire For 1 Mla, }=0.1 cmiwee ¥ fact et ibers aré Dappin 4nd dEesisnsl requencits wilks
cathide would have fo by conted or the deslees wolil be shorted For | Glile, 1= 100 rmives ﬂrntmnﬂdh—lt\lmﬂ-‘“—tﬂ'ﬁ

the pemerution of reladtvely mameramiatic rodin froqurmces over eag 1 (R,

B 130 it contg e sened. e s i e el wealid be There are relativety sow velockis \What can cause the frequency stability and the doug times”
drastically affecied. :
BT, what woult drive swochrontsed
By e physicl
» Finally, thees are neither the needed volta ired clvewits for RE wotions of many charge carviens tlons) e possibitity f & Nigh € resonance governed cither by
o buch devics, T o atroes the thouble bayer for miany hours? dimemsioms of the cathodte ot perhaps hy nanthermal asomabi i (e

occupation sumbery mummmmm#,

Conclusion Needed Work
Technieal detally inyolved in the measarement ot R within the circnits of
The application of RF EM waves to LENR eheciroehemical celly was shown wndd matytival siteation.
10 ieresse excess pawes b two sarly experinents, This, by liself, makes i electrochimical cell neel mare eupetimeaty
wrth sty lng fhe intersection of sheetroshemieal | ENI cells and RY Twes bl the mcthesd s 9 plek wp e gh requecy Variatioms amd
ihe possible nan-Huearity of frequency duwn converiers.

1 iy vomeeivable that the application of (e wal Nolds conll align

prstons or dent 1 or very near cathades to cause an offect on the
produietion of pycess pawer. But, only weak RE fielly were wseild i e
Packely andd Cravens gyperiments, hoth of which wsed RE stimulation

The patential symergism between he appicatian of magnetie ek to celh
sl the effets of appearance of RE medy WOTY

i
]

Vrdathom fn the tatemsitics of the peaks that appear RY spectra with the

The appoarance of RF In LENK v alectinchrmical curvent shaukd be determined.

sl guaation of whether or mot the high frequencies reflect the ocear
ol LENR |-l| sl amental), or are e 19 the poswer supply ot s 11 & cell, which by ghving M‘,‘m”“..gllhpn-dnnqll‘\l
vell (anl, henee, wre @ wehat would happen to the RE ¥

wehemical yperiments st has the

TURY i due 1 the sceurienes of LENR 0 ehectioghemieal eperimen The levels of the white mhmnmh—m‘d-w

sboukt b measere prociseds nwl.wml‘“.
Whe 1Y wise measurvd in sams
hay shauht eyl
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[ Least Action Nuclear Process Thory of Cold Fusion|]
LenstActionNuelent iocess.com

The LANP Model of Cold Fusion - An Overview

andel 8 Saumski Independent Scholi Davig, CA, USA DinSeumslle gl Leom

Uhe Reyersible Thermodynpmie Process Overcoming the Conlemb Bacrler

he LANE model 18 a recent theory of cold fuston that takes a bold step. [t ieats cold Let's naine thind Monsbiuer resoninee between two nuclel involves o
fusion as a thermodyoamically reversibile process. These are procosses which oporate at
the vory lmit of the Second Law of Thermodynamics where thelr evolution produces no
entropy inerease, and all of the operative energy 18 electro-magnetic foree, In effect, the
torward and backward velocities of any reversible process are (dentical, and the only
physical law determining the next step in the process evalution is The Pelnciple of Least
Action

stngle photon, Thus, the distance between the nuclel s one wavelengih

Where the phioton energy Is low, the distance between the nuclel s large

Put an the photon energy i  through Xoray, soft Ciumimn, amd

{ER ]
Gammg, the distsice  between the nuelel decrenses., everitually
aveteoming the coulomb birelor

THE NEGENTROPIC PROCESS

NORMAL ENTROPIC

QED caleulntions show that the distance botween Mosshiner coupled

Reversible thermodynamic processes are i
NEG ENTROPIC REVERVBLE nuclel decremses with incronding  gamma  energy, overcoming  (he

" believed to be an idealized « in
FROCTRY PROCESS rROCESS it nuu‘l\'n mle theoms. Many: plivalelts coulomb biurtior, and possibly resulting in nuclent fslon
A W w 5 5 i s
z will tell you that they do not really exist in ; G
. = e nature, or that they are very rare. Porhaps Solar Temperatures Between Nuclel
] Vi =g o1} Nuvgsl it s this misunderstanding that impedes

our progress toward o comprehensive Temperature 1 0 derivative (Jouleg/t) that is computed us the total

theory of cold lusion

emittunce from any materal particle, no mntter how small, The emittance

from either covalent electron fs proportional to the photon energy, hy,
multipied by the emittance frequency, v. Mossbauer resonant nuclel have
i the
frequency are so much higher. [See poster: “The Atom's

much higher temperature because both the photon energy

Temporature”]
1

A Theory of Heat which includes two heat rescrvoirs,

cach of which is characterized by its own tempetature Cold fusion is o thermodynamic process, and for this reason alone, solar

core temperstures..ond above, are o necessary condition in any model

The first is the system’s heat of molecular motion

designated by T, the thermodynamic tempetature e LANE model finds temperatures i the solar core through stellar

employed elsewhere in physies. Tw can be thought of nucleosynthesis range, between covalent nuclel, But this toin petatire

o T4 ML LN TMPERA TN
18 the mass domain tempersture. The second heat occurs only botween subsatomic patticles, and {s thus, hidden from our " .
reservoir 18 the domain of heat radiation, which is obsetvation, The cold fusion process is indeed very hot, Low Energy

characterize by temperature, Te, the radiation Nuelear Reaction is o myth
temperature. This is a new quantity in physics. It
describes the temperature of # system’s radiation Absence of Gamima Radiation
enetgy, including both its free radiation content, and
Because the LANP model uses a far-dfrom-equilibrium blackbody

spectra to organtze photon energy, a gamma phaton can be absorbed

also the radiation locked in chemical bonds between

atoms, FREQUENEY [vec ')

into the bluckbody spectrn where it resides as 1 Mosshiuer resonant

2 photon. In the alternative, the far-from-equilibrium blackbody specirn

This leads into the second clement of

acts o8 o transfer function for re-distributing the

new science required by the LANP
theory, a quantum
clectrodynamic|QED]  description  of
Mossbauer resonant bonding between
nuclei. This is similar to the QED

model of ¢

valent bonding, where a
photon is alternately absorbed/emitted/

nmma photon's energy

into numerous lower energy heat photons..excess heat. [see “Cold

Fusionand the First Law of Thermodynamic
Magazine, Sept/Oct, 2015 issue)

Infinite Energy

LANP Predicts Nuclear Transmutation Products In Miley's Nickel Electrodes

absorbed... by two covalent electrons.

The LANP model is predictive. Since its fundamentals lie (6 reve
next stop in the process is described unambigously by the Principle of Least Action. In other
words, every next step in the LANP process 4 deterministic, and can be predicted from among
all of the candidate nuclear transmutations, as the one that results (n the smallest mass ¢ hange
between the reactants and the transmutation products, This in turn makes the proce
making it impossible to experience nucle

In the LANP model, gamma energy sible thermodynamics, every
photons resonate between nuclei. This
is a true thermodynamically reversible
of the
cold fusion renctor is exclusively

process. The operating enef

tepwise,

A cades or explosive nuclear events of any kind
radiation domain energy that is stored

in this thermodynamically reversible
manner

EXAMPLE ANALYSIS OF GEORGE MILEY DATA

’ . 107 BT . fusion
Source of The ignition Energy 47Ag + NI+ iH —

As Deuterons are absorbed into the Nickel electrode, they go from a state where their kinetic

& Relieved to undergo & decay
m‘.ﬂ() I76 amu 10 Dy,

DecayKey g gy g i g rgn g S
K - "By

| 5
= :

"

energy is very high, to zero kinetic energy on absorbtion. The deuteron is said to be quicted Tt o B s fn =

fre ot ot S e i g e g
: Erbi

Least Action |
Product

+0.0768 amu

rosium

8w Dt
Tarbium

R

o
g
o 7]

Gadolinham

Matal Lattice !

Quisted _Latsiee Friergy, '

~ Absorption

gt i O © Lt
16 nitopes L L LT
Furopium {

Dedteron emediate radisactive isolapes .

D T

Promethiwm

7 stable isotopes n

However,, its kinetic energy is not lost, but is instead incorporated into the metal lattice where it

is stored: first as covalent bond energy between electrons, and later as Mossbauer resonant

Vare b Miley 's Ni micoospheres

energy between nu e

Neodymium |

Time Series of Excess Heat Production 113 selected for by Ls

Or Utilization

ments that Produce
No Heat

Exper

Electrode Surface Cracking
The LANP theory holds that both
endo-thermal and exo-thermal
nuclear reactions occur, 1t is the

The Coulomb Barrier discussion (above) shows
energy of Mossbauer resonant bonds increa s¢ are near surface reactions t
tension in the surface layer of the electrode. The bulk of the electrode is uneffected by these
forces, thereby causing the surface layer to tear under tensile stross.,

cause

predominance of one aver the other
that determings

excess heat

production, or heat utilization, ot

any time during the process. E A 10 Miniits Video Memao on

e LANF Model is at

without heat production, nucle
transmutations occur. Experiments
that do not produce heat are not
failures, The electrode needs o be

LeastActioNuclearProcess. com

Password; ICCP-19

analyzed for nuclear transmutations.

ICCF-19

International Conference on
Condensed Matter Nuclear Scisnca
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CONCRETIONS MODEL OF PLANET
EARTH ON THE THEORY TARASENKO

The structure of the Earth: the core of the
plasma-ball, rotation of 20-40 m / sec, the mantle
1-10 m / year, the lithosphere-2-16 cm / year. The
rotation of the nucleus and leads to the rotation of
the geosphere and their slip under each other, which
leads to a dynamo effect. The accumulation of
energy occurs in the mantle and lithosphere, serving
as natural Electrical capacitors

VOLCANIC ERUPTIONS AND THE ORIGIN OF TORNADOES IS
ALSO ASSOCIATED WITH THE EARTH'S ELECTRICITY. IN
VOLCANOES OCCUR VOLCANIC BOMBS-BALL CONCRETIONS

MINI-PLANET EARTH. THERE ARE CLEARLY SEEN GEOSPHERE,

WHICH ARE INSERTED INTO EACH OTHER. THEIR ORIGIN IS
CONNECTED WITH THE ROTATION OF THE LINEAR AND
FIREBALLS IN OIL-GAS-WATER- CONTENT RESERVOIR.

The percentage of iron oxide nodules in the
center - 90%, on the surface - 6-7%. This is
one of the proofs of education spherical
nodules and the planet Earth from the cold
plasma due to electric explosion. The
plasma is in itself contain organic debris
and living cells or bacteria, which leads to
life on planet Earth in the solar system and
probably in other Galaktikahlitosfere that
serve as natural Electrical capacitors

IT CAN BE CLEARLY SEEN THE
SPHERICAL STRUCTURE OF THE
NODULES, AND THEY DIFFER
IN CHEMICAL COMPOSITION
AND CAN BE SEEN VISUALLY.

This electrical schematic
diagram of the research to
date, before this scheme is
high-voltage laboratory was
used to determine the gust

of high voltage cables,
where the ball air
discharger.
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. Cold nuclear fusion in the earth’s crust

Tarasenko Gennadiy Vladimirovich
Kazakhstan, Aktau

THE DEVICE OF PLANET EARTH.

During the absorption of rock are ground into

powder (flour) due to the effect of millstones,

which forms due to the difference speed plates

(layers) and the geosphere. Deep fluids are

dissolved and carried over long distances different

solubility of rocks (clay, limestone, etc.), forming,

thus, the basal bundles, in which migration occurs

and fluids. At the same time basal bundles and

serve to lubricate the movement of Geosphere and

layers (plates, slices). During the movement of beds is razmulchivanie and
dissolution of rocks (clay, mudstone, limestone) and volcanic rocks remain in
place, thus forming a collector.

TERRESTRIAL ELECTRICITY IN THE PHYSICAL SENSE
ASSOCIATED WITH THE TESLA TRANSFORMER, LIGHTNING
WHICH CAN SPREAD FOR MILES, AS UNDER THE EARTH AND

- THE ATMOSPHERE.

m -
§

3R

FLYING SAUCERS,
ONE TYPE OF NODULE
MANGYSHLAK.

 ——

e iy s

Lab fireball. Shooting in the dark
room. St. Petersburg Institute of
Nuclear Physics. BP Konstantinova
RAN, Gatchina. Research conducts
Gennady Shabanov, his studies
were transmitted by NTV and
published in many scientific
journals.

also decided to create the
same ball lightning, but in
accordance with the massive
ground and geological
conditions in certain
temperature and pressure
conditions.
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i SCK" Atomistic Simulations of Discrete Breathers in Crystals and Clusters: . .
a Bridge to Understanding LENR m {
| T EEE V. Dubinks’, D. Terentysy’, §. Dmitriev, F. Piazra® \ ——
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Introduction

One of the main puzzies of LENR is how effectively the electron charge transfer reaction or the adsorption/desorption reaction couple energy info
modes of lattice vibration appropriate to stimulate nuclear reaction. The main argument here is that in crystals with sufficient anharmonicity, a special
Kind of lattice vibrations, namely, discrete breathers (DBs) a k.a. intrinsic localized modes, can be axcited either thermally or by extemal triggering, in
which the amplitude of atomic oscillations greatly exceeds that of harmonic oscillations (phonons) [1]. Due to the crystal anharmonicity, the frequency
of atomic oscillationsincreaseordec:easawiminueasingampﬁ!udesomattm%hmmmmmmmmqm_mm
the weak DB coupling with phonons and, consequently, their robustness at elevated temperatures. Due to the large mass difference between H/D and
memetalaoms,themlsagapinphomnspectrumofmetal—hydridecryatals,mwhichsocauaﬁ'ppm'mm“m,tmrsm fting in

time-periodic modulation of spacing between adjacent H/D atoms and between them and metal atoms. We show that at specific DB amplitudes, they
may cause parametric formation of Coherent Correlated States (CCS), which dramatically enhance Tunneling Coefficient for fusion of D-D or Metal-
H/D atoms. We demonstrate a parity between critical DB-induced frequencies and the resonance frequencies of the Terahertz” laser LENR simutation.

FREQUENCY (TH)

FREQUENCY (THD

Breather-induced time-periodic action on the potential well
of D atoms in PdD at various D loading ratios

The rock-salt structure of PdD and PdH,
in which each of the two atom types forms
a separate face-centered cubic lattice,
with the two lattices interpenetrating.
Heavy (lght) atoms are shown by large
green (small grey) circles.

Stroboscopic pictures showing motion
of atoms for the DBs of three types: (a)
[110},, (b) [100],, and (c) [100], where
figures in brackets describe DB
polarization and the subscript indicates
« the number of the atoms oscillating with

o9 & 0 0
s o no
0 o , e of
e 2 § & o
o a9 00

- ity large amplitude. Heavy (light) atoms are
o 6 o 0 0 o shown by open (filled) circles. In panels
o ® - o (a) and (b) displacements of the atoms
© @ 0 O are multiplied by factor 7, and in panel (c)
R LN by factor 5 [Khadeeva, Dmitriev (2010)].
L] L] e L]

DB frequency Q (solid curves) and
eigenfrequency w, (dot) of the
polential wells as functions of the
DB<110> amplitudes, Ay, for
different force ‘constants’, y; . v;
assumed for PdD,,, (a) and PdD
(b) lattices. <110> are the close-
packed D-D directions; dashed blue
lines show phonon gap edges [2].
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Site selectiveness of DB formation in the presence of
spatial disorder.

Breather-induced LENR energy production
Experiment vs. Model [2] : D+D - "He+ 3EMeV_

Excess power, P,, (mW)
under joint action of two low-

during the electrolysss in heavy
water [Hagelsten et al (2010)].
The inset shows parity between
critical DB-induced frequencies
0, DA.) wylA,) and the
resonance laser frequencies
designated by dashed armows

Py p=Kpg(Ape.T.J)
x23.8 MeV__

0 § n 15 X 5 »
DUAL LASER DSFERENCE FREQUENCY (The)

{1] V. Dubinko, J. Condensed Matter Nucl. Sci, 14, 87 {2014)
{2) V. Dubinko (2015) hitp.//anxiv.org/abs/1503 09118

Conclusions/outlook

enargy transformed into the lattice vibrations.

peak above tha phonon spectrum in NaCl type crystals..

engineering tha nuclear activa environment

+ The present model explains all the salient LENR requirements: (i) high loading of D within the Pd lattice as preconditioning needed 1o prepare
ay:hﬁlnswﬂhappmpmmdenwyofsfafu(oosyand("]lhehiggoﬂngMDMmet,mmMDBun:;\byhm

+ The proposed mechanism of CCS formation near the gap DBs requires sufficiently broad phonon gap that is not observed below the critical D loading
~0 B3 examined so far. An allernative mechanism of the DB-induced CCS formation may involve high frequency (hard type) DBs. maniested by the

+ Atomistic modeling of DBs of various types in nanoclusters of hydrides/deuterides is an important outstanding problem since it may offer new ways of
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Theoretical Study on
Transmutation Reactions

T. Toimela

Vaasa University of
Applied Sciences

tuomo.toimela@vamk.fi

1. Aim of this study

» Explain the variation of the
transmutation ability of different
elements

* Increase the signal

* Restrict the class of possible
explanations for the mechanism
of LENR

2. Basic question:

If there is a reaction:
4D+ '3Cs - "HPr+ 50.49 MeV
and also:

6D + '3%Ba
- 129Sm + 67.61 MeV

then why not for example:

4D+ '8pd - '185n + 54.55 MeV

(or other Pd reactions)?

IcCCF-19

Condensed Matter Nuciear Science

3. Assumptions:

* There is some kind of (unknown)
mechanism that enhances the
apparently small reaction rates
Make any restrictive assumptions
neither on the NAE nor on the
mechanism

except:

* Mechanism itself does not
depend on the nuclear charge Z

&

4. Transition probability

The transition probability for a
deuteron absorbtion by a nucleus
(in the WKB approximation):

r. |2aucZ
Py ~ a lo ZJ_thd"N e—&,/zauczr/h

o = the fine structure constant
~ 1/137
p = the reduced mass

r = the distance between the
deuteron and the nucleus

4, Transition probability,
cont’d

The transition probability for four
deuterons absorbtion by a nucleus
(in the WKB approximation):

p‘ ~ @16 2apcir/h

Including also the charge potential
of the electrons:

Py~ e ® I‘: V2pvix)/Adx
4n x?

Z-- o — 5 J d¥x piix)
V0E) = R X il "{ £

=\

5. How these transition rates
can be increased?

The distance between the deuteron
and the nucleus is important.

If an atom or a molecule (on the
surface or below the surface}is
either neutral or has an effective
charge less than e, the distance
between the deuteron and the
nucleus shortens.

In that case the transition rate
becomes larger than for the ionised
host atoms in the lattice.

6. How this can be
materialised?

* The base metal atoms on the
surface will be oxidated and are
then part of a neutral entity

* Especially this is true for the
alkaline atoms on the surface,
which consequently will have
higher transmutation rates than
the positively charged host metal
atoms

« Also embedding neutral atoms or
molecules below the surface

7. Predictions:

1) Larger rate by using Na instead
of Sr or Cs. For example:

4D+ {iNa = {iP + 67.45 MeV

2) Large transmutation signal by
embedding nonmetal impurity
atoms in the lattice.

3) If the preparation of the Pd-
complex will be done in a very pure
N, atmosphere, the transmutation
signal will decrease.
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COLD NUCLEAR FUSION
Edward N. Tsyganov
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D.L Knies. R. Cantwell, O. Dmitriyeva, G. Stanish, E. Goulet, S. Hamm and M. McConnell
Coolescence, LLC, Boulder, CO 80301
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Observation, simulation and investigation of undamped
thermal waves in LENR-related problems

V.1.Vysotskii, A.O.Vasilenko: Kiev National Shevehenko University, Ukraine
A.A.Kornilova: Moscow State U niversity, Russia

X-RAY GENERATION AT BUBBLE CAVITATION.
1). cavitation of machine oil.

Regimes of activity of the cavitation system

Fig. 3. Seganaton of the Iukd strsar from
e chumbor walls at e Condton
ot itensive caviaton (P60 70 atm)

Fig 1 Genecal view of e working
ehambes with low pressars movng of

Scheme of the experimental setup for
study of cavitation phenomena at

intermediate pressure of spindel otl fig. 2 Movemenit of a sieam of koussFo.4 Brght of e drcand
od st cavitation conditon (P=30-40 stm) strmam with Gaviation bubbles (P50 st}
X-Ray detactor dunng Chamber crms section
radiaton maasurement in the n
caviaton regime

The change (shift) of specira of

X-Ruy rudiation generated by

the surface of cavitation i

chamber at estaze

increases in oil pressure et 0 |

ight - 20, 40 amd 65 atm). |
i
|
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The mechanism of atom excitation by action

of shock wave
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The scheme of transformation of the the energy of bubble
cavitation collapse to the outside X-ray radiation
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2. Generation of intensive x-ray radiation at free exit of the fast
water jet from metal channel

Wt sl T
Spactrum of X-ray radiation of steel
surtace of the rod. The channel with
caviting waler at prassure of 00 atm
situalad inside o stoal

B R «
Spectrum of X-ray radaton genarated
a free fast caviting water jel (pressure
600 atm). X.av frae path 15 <L>26 mm

X-Ray radiation from rod with caviting water jet

=
£
2

=25em)

The image on two X-ray fims situated without clearance in coaxial geometry around
cylindrical rod with caviting water jet on distance of 7 mm, left film was situated
more close to @ rod, and right - closely behind it

Abuermal X Hay “blaek™ X ruy

radiation and discrete stans on the X-ray films hebind thick metal sereen)

The possible mechanism of formation of discrete stains on X-ray films

The schem of possibile formation of discrete statns on the X-ray films sitmicd behind 4 thick
screen: | - local sowrce of & spherical scoustic shack wave, - froats of X-Ray and shock
waves front i mr. ) - the thick metal screen, 4 - local delect pant on 4 sereen backsade, 5 -
ection of mevemest of & spherical shock wave in screen volune. 6 - geacrated secondary
Kermy wave, T - Xeray filis.
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3. Observation and investigation of undamped thermal waveS

[

0 3 S ) 2 0 0 »

Fig.6. }Expeﬁmfn!nl setup for study of X-ray and undamped thermal waves at cavitation of fast
water jet and high-frequency signals registered in air at different distances 7

During water experiments with the of X-rays [1-3] we have registered previously
unknown undamped thermal waves in air. Fig. shows the experimental setup and the view of signals registered in air by broadband
acoustic piczoceramic detector at different distances L from the outer surface of the target made of tungsten [4]

Elastic waves i the air beyond the metallic target were recorded by the widc-band acoustic receiver - a TsTS-19 (VA-500)
piezoelectric 20 mm in diameter with a resonance frequency of | MHz. The receiver traveled along the facility aas i the distance
range from 5 mm to 21 cm from the outer surface of the metallic target. Measurements were conducted with a step of 1 cm. The
receiver during reference measurement was turned relative to the facility axis at angles of 0°, 20°, 90°, and 180°. The experiments
were carried out with the use of a tungsien or molybdenum target.

Registration of the acoustic signal with a frequency of =380, 85MHz atdistances [ =3..20cm from the back side of the
target is the paradox that can not be explained by of "standard” acoustics. The "standard” formula for absorption ( & ~ " ) of
ultrasound has shown that at such frequency the coefficient of absorption in the air & 2 10* cm™ is very large, and the mean free

path 7 €1..2 microns is very small! This result becomes still more surprising if the relative low resonance frequency of the used
broadband acoustic detector (1 MHz, which is by 85 times less than the frequency of the recorded signal) is taken into account. This
condition is evidence of a much lower recording efficiency, which is proportional to the Q factor of acoustic resonance the
detector. From this it is evident that the real amplitude of the signal i the distant place of the acoustic detector was very great. This
paradox can be resolved if we assume that it is not “usual” acoustic wave but undamped thermal wave [5,6].

Existence of undamped temperature waves that can propagate without dissipation in environments with small time 7 of local

P was ically predicted in [5,6]. Such waves have a minimal characteristic eigen frequency @), = 7 /27
and can be excited in environment under the influence of short heat pulses with duration A7 <1 . In the case of fimite time 7 of
local thermodynamic relaxation the heat transfer equation with delay has the following view

ar(x,:u):Ga*T(.f,,) (1)
o a’

The solution of this equation is superposition of colliding thermal waves [5.6]
e cosar [{=-esirmms)) [ cosar ) o)
T(@,x,1)= A, exp| =x ————=x |C +H, exp| k- x [ef ,coswr 20 2
¢ ) “p( Jluimurx) A J1+smaor :

fundamentally different from the solution of "standard" hcat equation without this delay
T(,5.1) = A, exp(-xx)exp fi(ot - xx)}+ B, exp(oex) epli(or +xx)}, (&)

which determines the thermal waves with very strong damping S=x = Jw/2G . For a system with relaxation the damping
coefficient and phase velocities of colliding waves

8 =wcosar/Ji+snor ,, v, =260/ 1+snar 4)
depend on the thermal diffusivity G ,time delay 7 and frequency @ of the wave [5.6).

The initial source of such wave is very short acoustic shock wave excited by cavitation on the inner surfce of the target.
Reflection of the wave from the outer surface forms: a) short acoustic pulse; b) short thermal pulsc; ¢) short X-ray pulse with energy

about 1.5-2 keV (s¢e above) with duration Af <7 10ns in the air. Soft X-rays, high-frequency components of “usual” acoustc
waves and non-optimal components of thermal waves with @+, arcabsorbed quickly in the air. Under these conditions, signal

transmission aver long distances L is associted with the formation and propagation of undamped thermal wave with @ = @,

The thearetical results related to reasons and mechanism of undamped thermal wave formation have been mvestigated in detail
in our papers [4-7). They arc in a good correlation with experimental results [4].

Conclusions
The experimental and theoretical results show that intense acoustic shock waves associated with cavitation processes arc a
source of intense X-ray emission outside the cavitation area. These experiments were several imes with different cavitation
chambers. Every time we have observed identical effects — generation of controlled directed X-ray radiation. The process of X-ray
is not d with a specific of the compi d bubbles and is not the result of LENR but is the
result of interaction of shock waves with surface atoms of the working chamber. The frequency (energy) of this X-radiation 15
dependent on the type of atoms on the surface and increase from hay=0.7...1.0&F  for light (eg., C,N.O ) atoms to

ho 4.5 ke forheavy ( Ph ) atoms

Experinents with metal acoustic X-ray lenses confirm the possibility of focusing and spatial control of pulse soft X-rays
radiation. The focal length of these lenses may be a few mil which is fu 11} ible in | Xeray
optics. These lenses can be used to focusing a pulse X-ray radiation generated by particle beams (for example, at channeling).

Another result is connceted with the detection and investigation of undamped high frequency thermal waves. The obtamned
results show that undamped temperature waves with a frequency determined by the specific parameters. of the medium (composition,
pressure, and temperature gascs) miy exist in media with temperature relaxation.

Each type of media is revealed to exhibit one or severnl frequencies (for very short thermal pulse) comresponding to the given
waves. These frequencies are determined by the local thermal relaxation time 7 . In metals, semiconductors and hot dense plasma,

the values of T are very small, and can be excited only by ultrashort thermal pulses with 7 $107%..10™ 5 . In air under the
normal conditions (P=1 atm, 7300 K) the relaxation time is about 7 = 10ns and t~1/PVT . To excite undamped wave it is

necessary that there is a pulse heat disturbance of air medin with a duration of Af < 107 | which is in good agreement with the
known characieristics of duration of shock wave front at cavitati d d waves may play the

m water. Such p
important role in the problems of heat exchange for the case of pulse thermal processes.
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Spontaneous formation of coherent correlated

states in changing nanowells and nanocracks

the universal way for LENK realization

V.1 Vysotskit, MV Vysotskyy. Kiev National Shevehenko Univeraty, Ukraine

1. Introduction

Low-cnergy charged particles is one of the main field of nuclear physics 1t is shown in our work [ 1] that
the most universal, aptimal and natural method of satisfaction the strict requirements of | ENR
realization is connected with sel-similar formation of CCS (coherent corvelated states) (;f interacting
particles durtog both increase (expansion) and decrease (comp ion) of s in 1 | mattet
Problems of LENR realization in different changing defects (nanocracks, water nanobubbles, dynamic
manovacancies in biomolecules ) have been discussed during 25 years [2-5) !

In the report the mechanisms of CCS formation at monotonic deformation of these defects (both

expansion [{1)=Ly(1+ )/ (1+ ge ") and compression L(t) = Ly(1+ ge ")/ (1 4 ) in finite
mterval g x L /L >> 1 atthe presence of stochastic force are discussed
The maost charactenistic property of correfated coherent states is the modified uncertainty relation
se o 2 o AR+ A
0.0, 2 KIABE MA=P), ra—ille, o, = SAJ2E4>
a0, 2

~<d>< >,

which is called the Shrudinger-Robertson uncertainty relation [1,6-8] Here, 7 is the correlation
coefficient determining the degree of the mutual coupling between quantities A and & in a particular

superposition state described by the wavefunction W(g), 0 <Jri<1. The effect of correlation at |ri1 s

more clearly characterized by the quantity & = I/\/irr r' |, which varies in the interval 1 < (7 < o and
can be called the correlation efficiency factor. In the case A=q, B=p, <q>=0,<p>=0 we have

TR _<ar+pq> 5
Vi-r =Ghi2, ==y 29=\or 5p=5,

SqSpz=hl

Correfation in the uncertainty relation can formally be taken inta account by the change

NNL-r =Gh=h*
This result corresponds 1o the following approximate formula for the barrier transparency coeflicient in
the presence of CCS

D_, =exp S VM (q) = EYdg s = (D,.,)

=D, 4,

1 R LE)
W-r I T
R

Correction of such approximation was discussed in {1,7-9]

Below, we discuss the methods for the formation of the correlated coherent state. They are based on a
monotonic limited change in the width of the potential well: its increase or decrease in the ranges

o Lame] 07 [ L] with allowance for dissipation and a stochastic force acting on the particle. Such
methods for the formation of the correlated coherent state are in good agreement with real experiments.
In particular, the loading of the matrix with hydrogen in metal hydrides is accompanied by the formation
of numerous microcracks each providing a time-dependent ial well whose size increases rapidly to
a certain maximum value in the process of the formation of a microcrack. At the same time, the process
of healing of microcracks is observed in a number of solid-state systems (e.g., metals) under a certain
thermal treatment These processes correspond to the compression of potential wells for particles
localized in the volume of these microcracks. The d ion of mi ks changes the
quantum_mechanical state of each particle and collisions between these particles correspond to a
stochastic force

Another potentially possible method for the formation of such time-dependent potential wells can be
based on the processes of the growth {at the expansion stage) and contraction (at the subsequent collapse)
of cavitation microbubbles in a liquid, which are formed both at the periodical expansion and contraction
of the liquud by a source of ultrasound and at the outflow of a liquid jet at a high pressure from a narrow
channel to free space. There are also controlled dynamic methods for the formation of rapidly varying
microcracks (nanocracks) under such force action, which breaks the volume continuity of the medium.
They can be associated, e g, with the interference, reflection, or scattering of acoustic shock waves
propagating in condensed media

2. For of CCS at tonic deformation of the potential well (e.g. growing
crack in mml hydride) in the absence of dissipation and a stochastic force

.

Lity= L1 + g1 4(1 + go "7 ) wadth of crack;

T ~dbrationf growthef crack [
; [
Ll =gy, g1 N Fofs

|
@t = m (e T (14 ) L //

o B F s

]
h < QEw h < L

< ty (crack)

TR
{tmeracting ester |

b ke g el o tha psoeind it g
T L% (31 10, 0 10° s ] 10
nd

Fowe (VO 471028 1105 060 10 08) 183 ) 1.47)
© vk ) 191

Eg g=100 (24 - 20004) 1 /[, =1000,
For(dd) - reaction we have D (kT t=0y=10" arr =0
and 1, (AT 1., ) = 085 at 1, = 0999998,

For (Ni,py  reaction we have Dy (kT r0) =10 o

and D, (KT 1

op

)= 10 a1, =0 999998,

3. Effect of dissipation and a stochastic force on CCS formation at monotonic change
in the width of potential well (¢rack, hole)

The implementation of unique features of CCS in nuclear processes is possible under the condition of 8
sufTiciently long-term existence of aich states necessary for the probabilistic tumnel effect The processes
considered above where the dissipation of the state of the particle in the potential well, as well as the
inevitable existence of stochastic fuctuations, is disregarded are obviously quite idealized In the applied
problems that are discussed in this work and concern analysis of the possibility of the formation of
cotrelated states of particles in real potential wells, the main dephasing factor is a stochastic force acting
on the particle and, in less extent, a random change in the parameters of the potential well considered in
[1.7) Dhssipation in such systems is a slower and a less significant process and can be characterized with
a sufficient accuracy as 3 nonrandom process specified by the deterministic damping coeflicient ¢

We consider the evolution of the time-dependent ascillator excited under the monotonic yariation of
the widih of the potential well in the presence of damping and the stationary delta-correlated stochastic
force F(1)

Intarnatinnal Fanfesanea o

T = /

< Uy == 0, < S S (14 1) o= 288(r)  which correspond 1 averaging over the time and reslization of the

Y
S [ rnfusestes, « 7" cipuy

stochastic force with the intensity ¢ 1 i'h
e e

i
Collisions of the particle under consideration with other atoms and molecules 1 3 geseos tide o

| the same
defarmed potential well can be i physical source of such a stochastic force The busic equstions

dm, g e % . . i 3
W s m, o, ar' (f ¥ @ vm bid
7 i - ) 27 " (P = ym, ifm, s }i2s
for the corresponding moments
. g . " dr
m, e m's e m e )y, e de dr
7] ot dt
ul'thg i nless coord 2 and ma dviddt of the particle in the ime-dependent oscillator
described by the equation
:_I‘n de dr.

+2 i (1) = f{r), &(0) =1, ="
e Y'ﬁ»rl(l" 1), () L !

with the initial conditions m,, (0) = 1, m. (0) £ () = ~i, m, (G) = | the damping coefficient 1 and

vnnchnslic force A1) were obtained in [1,7] by averaging the system of equations for the combinations tk
into account their statistical coupling with the stochastic force The initial conditions for the mome

from initial conditions for & and de/df The solutions of the system of Fqs make it possibie 10 determine the
cortelation coefficient as

w0 = my 4 my,) ) 2 Jmom, = m, v ) 2 mom,

0 500 1000 1500 2000 2500 oy 't

35 I S — Sk
0 00 1000 1500 2000 2300 w1 o

10000 20000 30000 46000 mg 1
Time dependences of lhe comelation coe Micient i the presemce of damping 7 1 the o haste Se  the srpeniong

porential well at 7= 0.1/mly " and (0) @' x Loge/Lo = 107 and gm0 00 £ = 100 andty = 0 amdt 07 £ = 10" amd o
foe 5= () 107 (31077, (N 1077 and (410, Panel (b1} commepondk to the scparstzd fragment = pesct 1

4. Conclusions

The above analysis shows that the monotonic (constant-sign) hmited deformatio
well results in the formation of the correlated coherent state of the particle locat
oscillator in both possible deformation regimes, expansion and contraction The efficiency of the form:
the correlated coberent state is determined by the correlation coefficient and the related correlation effoenc

factor G =1/1- , which increase with an increase in the ratio of the imtial and final widths o
and with a decrease in the duration of the deformation process. In the ahsence of dissipation and a stoch
force, the coefficient (i can be very large (7 > 10°, leading to the almost complete transparency of any
potential barrier under such ideal conditions

For example, this G value increases the probability of the tunnel effect. which is est
formula (3) for correlated states, for the nuclear interaction between two deuterons in the

ted by approximate
volume of the same

microcrack from the typical value /7.5 =10 ™ (characterishic of the 1y moleculelto 1077 =08
Correspondingly, a similar probability at the interaction of, ¢ g.. the nuclei of the matrix (¢ g, Pé) with the

O =03

deuteron increases from D) 210" w0 D77

The smaller, but yet large value (7 = 100 corresponds to a short duration of the expan

T(+)=0. 1oy and the presence of a stochastic force with a large intensity 8+ 10 %10 he
particle in the expanding parabolic well
With an increase in the deformation time and in the presence of the stochastic force, the corel
£

coefTicient and the correlation efficiency factor (& decrease sharply In particular, 2t the same e
stochastic force in the expanding well with S(+) =10 “-10 % an increase in the defix
1(+)=0 Ve to 71+)= ey resulis in a decrease in the correlation efficiency factor from (- 10 3
The necessity of the short duration of the deformation of the potential well at 2 long deformation
interval is obviously one of the main conditions for the formation of the correlated coherent state.
The criticality of this condition follows from a simple estimate given below

At the estimate 0y=10"? Hz for the frequency of osaillations of hydrogen atoms (or 1ons
nanowell and in the presence of the stochastic force with the intensaty S(+) = 10 "= 1¢
effective correlated coherent state at the expansion of the well by a factor of @t ) = [/
1) = 0 Vg 0.1 ps The maximum rate of the expansion of the nanowell with the in
rate of the expansion of the walls of a microcrack) should be very high v et )/
Mechanical stresses appearing at the loading of metal hydrides with hydrogen o deuters
such a strain rate for the microcrack 1t is noteworthy that large it and € valoes at a weaker
can be reached at a much lower strain rate for the potential well

In particular, it follows from these results that the vatues Ir/=0 999 and
such intensity of the stochastic foree can be obtaired at the same well expansion soale o) -
in the time 73+ 10/m,=10 ps, which corresponds to the initial expansion rate of the microcrack
V(g T =3 7 10° cnvis

Under this condition, the correlation coefTicient increases and the probabibity of

Ao ime

the

25 mecessary f

o muicTear interaction increases significantly to the vatue (7 « 10 * awveptable fox

detailed analysis of the formation of microvracks in metal byidndes at their loading with hvdrogen
that such a growth iate of microcracks v(4) s achievable with allowance for the strmulating effect o
shack waves formed at the formation (“opening”) of neighboring microcracks in the wme matox
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Unknown matter in Cold Fusion

Uwe P, Wettin

LCD-Solution s.a.r |, France, wettin@lcd solution.com

In science some rules exist for experiments, They
should give everywhere, always and from everyone
performed the same results. This is not the case in cold
fusion experiments. This could be a hint, that the
experiments are not closed. They are open und
undefined in this way that a matter is flating through
the experiment (or not), which has influence on the

result.

On the one hand we have Ockham's razor, speaking
against the idea of adding an additional parameter. On
the other hand the astronomy is searching for matter,
19 times more than visible today. This could be a good
opportunity to consider this matter.

Components

Adapter Shiled for Display, SC-Card (and later
Diff Amps)

Wi

TFT Display with TouchScreen and SC-Card connector

Diagramm No. 3

| : L]

This diagram is similar to No.2. The difference Is the

shown in (5). Here is an anomaly which is not to be
explained with normal knowledge

As diagram No. 3 is claimed by K, Volkamer, this result
should be investigated more precisely.

As the development of the device is not finished, it is
desirable to get input from you to integrate your ideas

into the device

Uwe P. Wettin
wettin@led-solution.com

Padova, 13" avril 2015
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The idea is first to prove by experiment, that this
matter exists. And we need it not Far in the stars, but
here on earth in our environment. This matter is mostly
unknown and we have no conception of its behavior.
One thing is sure: It should interact by balance weight,
as it represents a matter with mass.

DEVICE spec

We need a device which detects changes of mass :

Easy to use,
Easy to replicate with standard electronic

components.

Low cost.

Open source programming.

Data logger writes datasets on SD card.
Datasets to be handled with EXCEL or other
spreadsheet applications.

Pressure sensors

Altogether under chair

Experiment setting

4 pressure sensors are placed under the 4 legs of 2 bed
In the bed a person stays for a sleep. This person
activates the device and datasets of weight are logged
every minute or every second for the next hours. After
the person wakes up, he stops the data recording. The
data is written on a SD-card and can be evaluated with
PC softwaretools. Alternatively the person is sitting
on a chair with the 4 pressure sensors under the legs of
the chair, The person makes relaxation exercise or

autogenic training.
Device realization

This example of a realization is based on an Arduino
Microprocessor unit. There on top is a so called
“Shield” that adapts a TFT display with integrated
TouchScreen. This is the front end for handling the
device funktions (start, stop, config, data display,
calibration, ect.). 4 pressure sensors are dismounted
from an bathroom scales. The only customized
component is an additional shield with two integrated
differential amplifiers. The amplifiers adapt the sensor
signals from the 4 pressure sensors to the
microprocessor inputs.

Measurement

Here are shown 3 important results for the device.

1 2 3 4
i
S

This is (1) start of measurement, (2) adding a weight of
30 gr, (3) taking away this weight, (4) end of
measurement, This result prove that the device works
precise,

i 2 4

| At

Diagram No.2: This diagram shows the result fora
person in a bed: (1) start, (2) movement in bed resuits
in waves in records, (3) shows loss of weight by
transpiration and respiration over the time, as a delta
between (1) and (4), (4) end of measurement, This
diagram can be expected and explained by todays
knowledge.




The concept of propulsion with a
LENR heat source
for aircraft and ground application

Important assumption on LENR in
Ni + H2 media

= It is supposed that g ted heat d d:
on contents and thermodynamic parameters
of fuel [ may be depends on heat fluxes),

* It doesn’t depend on external electric and
magnet fields

Schematic view of air turbojet engine
powered by LENR

Turbocopter powered by LENR-reactor

+ Power kW 443
* Compressar ratien 0
« Few rate, bg/s 0,32
“ Weight. by L
* Volune, | 15
 Dimansion, om %0
= Theuwt, by 300
Ut theust, by 41
* Specific weight 03
= Specilic volume, /g 0.3
“ Catun weight, by 100
* Passenger weught, kg "l

CONCLUSIONS
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of Lhhn o oy . Satimating of the thermal characteristics
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Matter Nuclear Science

Condenged

A TRACT

* Unp to date, scrumilated 3 large amount of data on the
perssitality of comeetuon the internal snergy of the working
madia in the heat in the w0-called low-energy ruclesr
reactions [LENA). This method i characterized by a certain
range of parameters of thermal energy and the design of
the huel units. Thers i 3 question of an optimal use of
technoiogy features LENR n exsting concepts conmversion of
thermal anergy into other lorms of energy.
Paper presents a concept of comrting thermal energy
generated by E-cat like fuel unit inta mechanscal enargy in
#r et propulsion engine The concept is scalable geer 3
wide rangs of power and thrust. Engine can be used in
aviation and land application.

Why continuous heating?

Grnses 207
TR TSN et of LW
1

Heat flow diagram of turbojet engine powered
by LENR-reactor

Quattrojet parameters

* Total power, kW 2624
* Cabin weight, kg 100
* Engine weight, kg 276

* Passengers weight, kg 187
* Continuous flight, day 30

A bit speculation on theory.
How LENR works in E-cat?

Single fuel unit

parameters

e et
s : .

oo o - <
—— o 11 a0
e e
e = e

AIR-LENR TURBOJET ENGINE PARAMETERS

= Power, kW 65
* Compression ratio ]
= Fowrse, kg/s 2
o Weght, kg &
+ Volume, L b
* Dimensions, om s
* Thost kg 1
+ Usetul thrust, kg n
+ Specific waight s
* Specific volume, Lkg 03
Quattrojet

Positive and negative features of LENE
in E-cat for energy corversion
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Recuperation and control
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How to launch and shut down

* To launch it needs the electric preheating of
some part of Fuel unit until the high
temperature is reached

* To shut down the controi on the recuperation
parameters can be used
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“SPECIAL ANNOUNCEMENT: CREATION OF THE FRENCH COLD

FUSION SOGIETY il

2 French Society for Condensed Matter Nuclear Science

FSCMNS *

The FSCMNS, created in 2014, is the French society dedicated
to Cold Fusion and made by French LENR scientists.

Affiliated to the ISCMNS. our society intends to unite all the French speaking people
interested in the field of Cold Fusion.

The GOAL is to provide a French channel for conferences, publications. discussions and
collaborations on the field of CMNS.

It meets the Japanese. the Russian, the Italian and many other local groups that want to
network, share and promote to governments and public institutions the crucial research
we are pursuing altogether.

Want to participate to the
first meeting ?

The FSCMNS is looking for
contributions. please

Want to be a member ?

The FSCMNS is looking for EVaGE
members, please contact us.
flash the OR code, or visit

our website: . contact us:
www.sfsnme.org info@sfsnme.org

The first annual meeting will take place in September 2013 in Avignon

Please cantact s for more slormatos
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Presurized Plasma Electrolysis
J. P. Biberian!, M. Valat 2, P. P. Clauzon?
1 Aix-Marseille Université, 13288 Marseille cedex 9, France, jpbiberian@yahoo.fr
2MFMP, 7, rue de I'Eglise 30190 St Geniés de Malgoirés, France
3 CNAM Electrochimie, 2 rue Conté, 75003 Paris, France

Objective:

Check the influence of a magnetic fields in the production of Excess Heat in a high
pressure plasma electrolysis

All Teflon covered cell

Operation at 5 bars

Power input measured with a Wattmeter (70kHz sampling rate)
Power output measured by water vapor loss

Heat loss by through the walls of the cell: 93 Watts at 5 bars

DC Power supply: 600 Volts - 3.3 A, or 300 Volts -6.6 A.

® s s 8 e e
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Designed to stand 10 bar, tested at
7.5 bar, operated at 5 bar

Cell on the balance

Dry water vapor coming out from the exhaust pipe

10 pairs of magnets are positionned around
the stainless steel anode

* Excess heat depends on electrolyte: KOH or Li,SO,

* Tungsten and nickel anodes have been tested.

* Different types of magnetic fields have been tested: Permanent magnets on the
anode, 250 turns coil around the cell in series with the current

Excess heat of up to 12% has been measured with both the permanent magnets
and the coil
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Experimental Evidence of Excess Heat
by Mass Flow Calorimetry with Ni-LiAlH, Powder
Jean-Paul Biberian
Aix-Marseilles University, France
jpbiberian@yahoo.fr
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Excess Heat Observed with a Capacitor having
one Palladium Electrode
Jean-Paul Biberian
Aix-Marseilles University, France
jpbiberian@yahoo.fr

Objective:
Check the influence of the voltage and the frequency in a capacitor with one electrode being
a thin palladium film.

Bectrical contacts

e e
Slicon substrate _—
S= 2om?, C=4nF
Pd fim resistance
R=3.430 R=13950

R/R;=1.48
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Yet Another LERN Theory:
Electron Mediated Nuclear Reactions (EMNR)

Andrea Calaon
Indepencent Researcher, a.calaon@libero.it

ICCF 19, Padua 2015-04

Background

LENR has been discussed for 26 years and no widely
accepted explanation has emerged.

Therefore the phenomenon must be based on some not
commonly accepted fact of physics.

Uncommon Assumptions Chosen
for Building this Theory:

1.Nuclei are kept together by the electromagnetic
interaction through the Magnetic Attraction Mechanism
proposed by Dallacasa and Cook (ref. [1]). The approach
assumes that the magnetic moment of nucleons comes
from the rotation of charges, and not from gluons or
intrinsic properties of the quarks.

2. The electron Zitterbewegung (ZB) (ref. [2]) is not different
from the internal charge rotation of the nucleons. So
electrons can be attracted to nucleons by the same
magnetic force that keeps nucleons together.

Magnetic Attraction Mechanism

It a particle has a magnetic moment it must generate an
oscillating magnetic field.

Assumption: the magnetic moment comes from the rotation
of a single charge (simplification for nucleons) along a
circular orbit of fixed radius at the speed of light:

m,
r=2-24
gqc¢
Where M is the magnetic moment and g the gyromagnetic ratio,

) | ——

2nr

The magnetic field around a particle, without relativistic
corrections, is described by the very well known formula:

p.=t viA|Ry)
i5An gl
1 stands for the emitting charge, 2 for the place where the magnetic field is
evaluated, 1o is the vacuum permeability, v, is the particle speed (in modulus
equal 10 ¢), Ry Is the radius at which the magnetic field has to be evaluated,
and |Ry| is the unit vector in the direction of Rz,

When another massive particle with a magnetic moment is
immersed into this oscillating magnetic field, the magnetic
part of the Lorentz force (Fy=qv;AB;) generates a "strong”
(oscillating) attractive force on the rotating charge that can
overcome the electrostatic repulsion. The formula is;

F = 10 Mimags Mmagy [vil Alvy| ARyl
et 92Ty 911y Rf;

Necessary Conditions for Max. Attractive Force
« Alignment of magnetic moments: paraliel or anti-parallel
* Frequency. Synchronous rotation

* Phase: 0 for parallel spins and 7t for anti-paraliel spins

Proton:
s 1,=0.105 [fm] (much smalier than s charge radws, 0 87 ffm])
* W = 4.54-10" [Hz].

At 2 [fm], the bounding potential between nucleons reaches a
few [MeV], as the nuclear force.

Electron Zitterbewegung

The electron manifests as a point charge wath an intrinsic and
very rapid rotation at 2.47.10™ [Hz], the so called
Zitterbewegung (ZB). The electron “speed” combmes with the
ZB giving a "variable pitch-constant radius™ helical motion
The radius is about 193 [fm], much larger than the nucieons

Haden moman of 3 ey partese

I ccugmey o8 oo Dt w S v T

Coupling Between Electron and Hydrogen Nucleus
W/, = 1,836.152 = Miroson/ Mgectron-

So for an attraction between the electron and a hydrogen
nucleus the electron must somehow rotate around the proton
at very low and unusual frequency (about 2 [kHz]).

The speed of electrons is always higher than that of
hydrogen nuclei. In the hydrogen atom for example the
electron “speed” is about 2.200 [km/s], while nuclei vibrate at
a few [km/s]. So normally electron and hydrogen do not
attract each other.

The NAE should therefore host a mechanism that somehow
“slows down” the rotation of the electron to extremely low
frequencies.

Hydronions (Hyd) Formation

When the hydrogen nucleus crosses the ZB radius the

attractive magnetic force becomes repulsive, so that the

hydrogen nucleus is captured inside the ZB trajectory, as

schematically shown here:
8 pry

o ,S:
The absence of electrostatic repulsion allows a larger range if
compared with the nuclear force,

The LENR Take Place in Two Stages

Hydronions behave similarly to a neutral particle: no charge,
short charge ion and high disp 1t frequency.
Hydronions therefore can penetrate any electronic orbital and
attract other nuclei towards the ZB trajectory though the
magnetic attraction. Once two nuclei are both moving along
the ZB, they will attract each other because now their
magnetic moments are aligned.

The nuclear fusion between the two nuclei takes place in

very special conditions. These special conditions are the

reason why LENR do no generate the same products of hot

fusion.

So the LENR (or EMNR) happen in two stages:

= First Stage: Generation of Hyd (it needs a NAE),

« Second Stage: The Hyd are captured by other nuclei and
host nuclear reactions at very low excess kinetic energy.

The flow of Hyd is the “strange radiation” detected in many

LENR experiments.

The second stage should be responsible for the

metachronous thermal effects and the double optimal

operating power measured by Mitchell Swartz (see ref. [4]).

Second Stage Reactions with Hydrogen Nuclei
‘When Hyd react with hydrogen nuclei:
4

la : prep =

20 : pred -t
Je 1 dtep e
1 drep »aa)

4ei dreds0
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Remarks:

.

The reactions progducing neutrons are endothermic
« if Gp > 1.442 [MeV] reaction 1e, which produces deutenum, s
endothermic

= When Hed is produced there is a large energy release.

* The minimum energy contribution or producing neutrons s
0.141[MeV] + Gd (raction 4e),

Tritium 15 generated without the producton of free neutrons. thes

explains the so called “branching ratio anomaly”

* When tritium is yed in of Dx
6.1), neutrons are producesd

= It Hydronius (ep) produced by reaction 4.2 decomposes, This

the source of el n cases of

{reacnon

Uy droge

deuterium loading,
* When tritium is destroyed, a large quantity of energy s released

Some General Remarks

Susceptibility to a Magnetic Field

The proposed LENR mechanism is essentially magnetic and
should be susceptible to the presence of a magnetic field,
Some Nuclei Do Not React

The magnetic coupling in fact has a chance to take place only if a
nucleus has a magnetic moment, not only of first order. Ni62
seems to be an example

Preference for Stable Nuclei

The very low excess kinetic energy of the fusion reactions inside
the ZB could be the reason for the preference of stable nuclel.
Plus the mediation of the electron offers a completely different
setting for the fusion reactions.

No Tritium Accumulation

Magnetic moment ratios: m/m_=0.31, and m/mp = 1.07.

50 the reactions with deuterium should be kinetically slower
than those with protium and tritium.

Sources of tritium:

an 1 pe ot + neutring ¢ (max) 5.47%(mev) - G4

e 1 4 peutring + dwax) 5,415 (Mev] - g

4,21 deed t teps 4,033 MoV} W o+ Gp

Tritium sink

3 Biey fed + o + 18,792 V] = Gp

Al reactions producing tritium involve deuterium (slower
reaction), while the elimination of tritium involves protium
(Taster reaction), tritium should not accumulate,

This should be the reason for the lack of accumulation of
Iritium and for its reported elimination.

The Nuclear Active Envi 1t (NAE)

What is necessary for the formation of a Hydronion?

+ Electron and proton have to rotate one around the other at
a very low speed (almost rest), and
At short distances (normally the electron has "higher
speeds” near to the nucleus).

Electrons are too fast. %
Inside a solid hydrogen nuclei cannot % * * & *
be accelerated. bk ka8 B
There should be a LG 5 L
mechanism that “moves
around” an orbital at low radio
frequencies: A phonon-
vacancy hopping coupling
with an orbital that
sustanins an epitrochoid-
like trajectory,

Interpretation of Measured Gas Evolution by
Yoshino, Igari and Mizuno (ref. [7])
+ Mass 4 decreases because of D, |
absorption; 4He can not contribute, |-
Mass 3 increase is due 1o reaction
4.2, 3 (and 3e).

Reaction 3 uses ep (Mydronius) el
from reaction 4.2 '
Part of the gas with mass 3 is 3He

Reaction 4.2 is the main source of mass 2 increase (maolecular
hydrogen), because either reaction 4.2 produces @ + poorep ¢
Gd decomposes into e and p (prp=H2)

Reaction 6.1 is the source of the detected neutrons. This
enargetic reaction requires tritium inside the metal matrix

|-

[ma]

Summary of Relevant Features of the EMNR Theory

The Coulomb barrier is not overcome kinetically,

The LENR take place in two stages:

- First Stage: Formation of the Hydronions,

= Second Stage: the “neutral” Hyd penetrate electron
shells, capture other nuciel, which then fuse “inside the
electron”.

Thanks to the mediation of the electron, the LENR can

release most of the energy as photons duning the

acceleration of the particles.

The NAE is a place where the efectron orbital is forced o

oscillate at a very low frequency in the R¥ range i s

suggested that a coupling between optical phonons and

vacancy hopping in presence of an orbal with

epitrochoid-like trajectones is involved

The products of the suggested reactions agree

qualit ly with exp resufts,
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The Significance of a Properly Conceived and Instrumented Calorimetry
E. Castagna, S. Lecci, M. Sansovini, F. Sarto, V. Violante RdA

ENEA, Technical Unit of Fusion, Lab. of Fusion Nuclear Technologies - Via Enrico Fermi, 45 - 00044 Frascati (Rome) ITALY

Mass flow calorimetry has been used to study the excess power
production during electrochemical loading of palladium with

deuterium.

The experimental chain was conceived to monitor not only the
electrochemical conditions but also the deuterium concentration
into the palladium sample, the gas pressure in the cell and the

coolant flow rate.

The loading measure altowed to relate the onset (and

Ectruc el celt for mas Sow Cakrieater

disappearance) of the effect on a loading threshold. |

The pressure measure was conceived in order to identify

P s e
}
i
1

thermal signals to be ascribed to a chemical reaction between |

deuterium and oxygen in the cell.

The measure and control of coolant mass flow rate was

7 canode, sPowrg the e PL wres wsed
» eeccal contacts.  The  ample - -

performed to have a properly accuracy of the output power

dmengiony are Jomm X ldmm X M
measurement. 17 e
S Faemant Angacs o “he mertoxhec i e

Calibration Experiments: No Excess Heat
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Anomalous Heat Production Experiments
U N e
& o RTINS0 = e \ e s "
1) Sampile L30

Sample 117 .. L4
Sample L17 gave two anomalous heat burst, E: i

Sample L30 showed anomalous heat production
with a ratio Pout/Pin greater than S00% (Fig &

| with a ratio Pout/Pin around 300% (Fig.1). ¥ ==
| The deuterium deloading seems to be wedl

After the first, quite short in time, the second * ———r—,‘_‘[—f"——? SR

| one lasted for several hours.

related to the disappearance of the effect (Fig 7

and Fig.8).
The energy produced by D-O recombmation
revealed by the pressure drop is much lower

Deloading bursts are well visible and related to FR : S

disappearance of the anomalous heating (Fig.2)-

Pin depletion is due to decreasing of cell voltage |
| and current caused by the behaviour of the |V F

R/RO | than the total energy gain (Fig 3)

Pin depletion is absent, uniike esperiment L17,

impelemented instrument  (Fig.3). The |4l

[
|
!
[ i i ; i ! as current measurement method was different
measurement has been improved in experiment - |‘ | l
|
|
|
|
L

B w e twm e e W 1 \f\.r,, ! Cell voltage decreased as Tcell increased
| 130, 3 L .
i 2 gt b . because of electrolyte electrical resistance
Cell Temperature (Tcell) increased before the » :.
o » E variation (Fig.10)
wing that - G o . e .
coolant outlet temperature (Tout), showing % Rt S Fig 7 - Deuterium deloading during amomaious #fiect The Two Cell curent frel) was noisy during the
heat was produced inside the cell itself (Fig.4). s 1 3 ] = praky are pscribed 1 sieciT nolte : i
: 0 1 3 1 anomalous effect, hinting to an undersamp
Coolant flux is strictly controlled during the - | " - I R/RO ; 7400
. & 2 | By RE signal event (Fig
| anomalous effect rising (Fig.5) | : o R o
r.;--m<mmmmmm~qmm‘ ot 2
| 1 il Ceie
i { o I :' ! t«‘ % ; i -
’;"; 1 g @ ‘ ;‘l—nmwmdm-wm T o et
A S = - | i b i B "
I . & = Tomn Foseintn betwesh ssaluet st ool Fig % - Cooiont flus dhsiag anomalous siect rivng Press bar ’ . Volage skt relseed ——
_p— o L oy o ——— { 1 Comal
g W e
CONCLUSIONS 2 amonn | =
i i - |
- |
A properly conceived measurement chain aliows to perform checks that are of n-.rnar!\.ahle | - oot et . b e
importance to remove doubts on the observed onset of the effect. The approach described o ” e | oS oo it
Fig 9 - Presswe Grop ' ot comsistent with toral s o o asmened

paves the way to conceive updated experiments that could require specifically designed

and realized instruments.
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Observation of macroscopic current and thermal anomalies, at HT,
by hetero-structures on thin and long Constantan wires under H; gas

Francesco Celani'?, G.Vassallo™® E. Purchi, F. Santandrea’, A. Nuvoll’, M. Nakamura®, P. Cirllif, A, Spallone’”, B, Ortenzi’, 5. Pella’, P. Boccanerd®

1) INFN-LNF, Via E. Fermi 40, 00044 Frascati-Italy, 2) ISCMNS, Latium#1 Group, Via Cavour 26, 03013 Ferentino-italy
3) DICGIM, Univ. Palermo, Viale delle Scienze Ed. 6, 90128 Palermo-Italy

Since the and of 2011 we Introduced, in the LENR research field, a new (low
cost) material, Copper-Nickel alloy, named “Costantan™ (ISOTAN 44,
G Y. jon: CugNiMn,). wire shaped (=100cm;

©=0.1-0 2mm].

We demonsirated expermentally that such alloy, st nano/micrometric dimension
and at high anough temperatures (>120°C). catalyzes the dissociation of M, to
2H and absortvadsord in the lattice.

[S. Romanowski et al., Langmuir 1999, 13, 5773-5780)

The results, by computer simulations, of capability of , dissociation, according
to Romanowsky. were:

Ni .. Cu, . +1.16aV
Niyaer Clly s +2.860V
Ny yira-Ctly e +2.10eV
N +1.74eV
Niy ses-Clly s +1.57eV
Agusn Py +0.57eV
AQy Py 1y +0.51eV
A soxPdsen +0.51eV
Pd +0.42eV
Cu A
Ag -1.42eV

In order to increase the overall catalytic proprieties, Le. the surface area, the
wires wers subjectsd o specific thermalislectric treatments: made sub-
and

vaguely
structures. The threshold temperature, in free air, to produce sub-micrometric
structures, just by cxidation, is 500°C.

The siectric high peak power puises [20kVA/g of material; L<ips; J>50kAjcm:
#ven neglecting skin sffect) induce extremely fast thermal treatments and shock
waves Obtained giassy materiais at surface.

We were inspired by the “Meit Spenning and Quenching ” metallurgical process,
largely used by Yoshiaki Arata and Coitaborators (Osaka. Tohoku Universities),
1o produce nanomateriais (Pd, or PANi, both dispersed into a matrix of ZrO, at
65% concentration) for his “SSF™ (Solid State Fusion) devices under interaction
with pressurized (up 1o 60 Atm.) D, H, at 150-300°C.

The key principlesiprocedures of Y. Arata, specific nano materials, wers
reproducedimodified, among others, by A Takahazhi-A. Kitamura
Universities. aiso at Technova~Japan), B. Ahern (DARPA-USA), our group in Raly
(by wires).

i S
Fig. 1 - SEM . Cross section of wirgin wire, Fig. 2 — SEM - Wire's surfoce after heat
& provided by bobelleshutte, with tregtments: DC curment 4= 2500 mA, time §
2% the mcro-phorograemy .

© 2048 AT ghes waseved |5 sy betwiee & oy pubish gedd

[S=aM B

ICCF-19

Condensed Matter Nuslear Science

First Generation Experiment

Some of the results obtainad, using a simple dissipation reactor mada of a thick-
and the

Iron Addition

wail Boro-Silicate Glass (BSG) tube, wers quits
Haat Effect (AHE) detected (st wirs surtace of 160-

400°C) was about 5-10W with 50W of electric input powsr ICCF17, August 2012,
Dasjeon-South Korea]

Fig. 4 - Phom of the smoll, dissipation type, tronsporent reactor operating at INFN-LNF. The
wolurme is about 250cc. The 2 wires, reference and octive, are rounded on a mica support. The
thermocauples are Type K, 55 screened [diameter 15 millimeter).

a1 6o €]

Tin,

18410"  1ssw’  ass’ e nw
Tiema bai

Fig. 5 - Detaifs of first looding by H3-Ar mixture. The “trigger” temperature, to get the lorge:
decrease of sub-micrometric (onstanton wire, weos ohout 125°C Tempersture
measared by o type K thermocouple (S5 sesled) inside the gas ceil
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Single Wire Spontaneous

Voltage Generation
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On the Importance of Nuclear Structure Theory for Understanding “Cold Fusion®

Norman D. Cook (Informatics, Kansai University, Japan) and Andrea Rossi (Leonardo Corporation, USA)
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Frederic
Dark Gravity theories are extensions of General In DG, Time reversal is really
Relativity with a stable anti-gravitational sector treated as a diserete symmetry
Aix-Marseille University « Coherent with a unitary choice for time
reversal in QFT = Negative er
fields
From Dark Gravity to « Two sided (Janus) gravitational field
LENR Negative energy fields are on the other

side of the universe repelling our side

610079 gr-qc/0410055
£r-qc/04100 matter = very rich new

Pean L Rossi JoNP Fev 2014 5

\ phenomenology, alternative to Dark

Matter and Dark Energy.

All kniva : . o’ phevemens
s s “From ' kS
neral VRelatiwty vifye Relativicnc

QM rules () et e A ptermentars

Clssical Lans for Field
Field i smtanui e
Thesris

Simplest

Universal

Nam-trivial

Laws

) Unitary Time Reversal
Netice: Fields assumed e rary continuously > CRtis medified 1 b imvariant wnder ime reversal ==> discontismitis are namrd
Problems: - QM and GR are not compatible > Modified GR in the bulk + Lows for Fiehd discontinities at domain fromsiers

- Weird nen trivial choice for Time reversal (Anti-Unitary) . fapefully the new GR will be mare compatible vith QM
- QM principles appear completely arbitrary and weird > QM rules can b derived frem mere hundamental ea local Lavs for dsconsimmit

> A new tree: LENR phenomena directly following frem field discomtinsities

Field discontinuities ideal to explain LENR
3 correlated miracles :

@ - Excess Energy
- Transmutations and fusion

- Strange "particles” !

Comtimuwns symerry : fiekd can take amy vaboe Vﬂﬂ.ﬂN!Sl'ZC s
22> Fiehd varies contimmsasly a the frvmtier ofcells 3 Charged and magnetic yet propagate
e symery e sl To e Joms through matter
== Discoatimities at th fronier ol cells Luminous

Step 1 : Universal trigger is Triggering transmutations ..

an electrical discharge == Step 2 : above a potential

local transient concentration S threshold : a discontinuity trap _
of charges e ==> "strange" object stable in ®

vacuum is a micro lightning ball

Step 3 : Recovering neutrality the / 1)
mlb implodes and crushes its content
Electrons / : L

e

Slow collapse:
mlb radiates and /
Fast collapse: T ,
Temp increases I\ up u::.i tl:::; densities: I &
b "evaporates” nuclear / \
= reactions can start
L
icceas  [CZ)\/|
- L soluzioni per comunicard

Temperature Discontinuity mib fast collapse
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Daniel S Szumski

Temperature is 8 Derivative
hv—mnuﬁhm#uﬁ-bump—mw
Bedy expevssed an J1, @ mose procticaily. Jim-d

w:m—t\m-u-mwh-wwﬁ:.
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marcral hodies al the same tmp gardless of their "
—.--augw.rmﬁn,u-n-unmu
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o physacs.
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motecular velocity distribution expresses this theory s fundamentals.

Scientific Status -There has Been no heoretical framework that unites
Mmmwl!huwlmd}ﬁ-“m
w‘h&mﬁ—qnﬂ-—hhhhﬁd’
molecular motion, or what is called the mass domain. I is a non-
ractiation domains, and is clogant in the way that the Two temperatires.
can e separated m 3 far-from-equibibrivm manser.

[Least Action Nuclear Process Thory of Cold Fusion]
LeastActionNuclear Provess com

The Atom’s Temperature

DanSzumski@gmail.com

Independent Scholar Davis, CA, USA
Nothing requires that the electron Evolve to 3-D

Comsider the ponsidility thet i v immrdiately re-emitied in
Mkmmmwm,‘hﬂw-jﬁ—
whaorptionn,

Emitied Photon can be emitied, still 1-D, and still n is

second electron. .and then be re-emitied still as 1-D, and re-
absorbed by the first eloctron, and so on. We have just arrived at
the quantum clectrodynamic(QED) description of a covalent
Bond(5). Its photon energy is locked between two clectrons, and
remains unchanged indefinitely. It too, is @ wholly reversible
thermedymamic quantity, existing without any losses, and with no
change in its entropy condition.

X-ray snd Gamma Photons can exist in & similar way between
muclei in Mosshauer resonant bonds.

40 mimite video - password; [CCF-19

Temperature of the Reversible Thermodynamic Process
The kinetic energy goes fo jva, Jeaving only radistion domain cnerzy.

MN-&mwhwhﬂmhw-ﬂnﬁb‘
domains, and the process is of a statistical mature.

m-mhukim“.mmr,n_hﬁ
energy storage. The motion of matcrial particles, and the statistical uncertainty that it
it W ko 3

Covalent Bonds and Boads - are

-1 58
/A%

Z —_—
'—-—-’w-"

9 & The iprion of s a
measure of hcat content lie in the probabilistic domain of staristical
ey

Planck's radiation form - The heat encrgy is contained entirely
in the photomiciradiation) domain. The eguilibrium stase’s
statistics are derived from the cpergy distribution of harmonic
oscillasors.

Mzxwell-Boltzman form - Hest energy is entwely in the mass

domain. The statstical distribution of molecular velocity in an
ideal gas B riing to the Maxwell

Scientific Question -Because Shese laws are satistical, there should be
fimits o thew wvalidity as the number of participating emergy wnits
foundations of the Second Law transition from probabilistic 1o wholly
deserministic. 1t is in this limit, that we will enter the domain of the
thermodynamscally reversible process.

Photon Absorption is a Two Step Process
s meidicd of pasten absorption peeds i be broadened o indtxde
Photon transition from it reversibe gate m iy irreversible viase.

Theorx

Pheton s 3 one-dimensional guantity. traveling in space with ao loss of
energy or change in its entropy. In s |- state. the photon is a reversible
thermodynamic provess, and remams so wntil the first mstamt that it
encounters an slectron.

First step - the photon is wholly absorbed into the electron but retaing ity
deniisty as & rrversible process.

Secomd Step - the photont cvolves into the electron’s three dimensions.
The electrical and magnetic components decouple, and the elecirioal
vevtor cvolves o three-dimensonal charge (with ity dielectrae boss), snd
8 2 consequence. enters the doman of errversible thermodymamics. The
‘magnens vectoe on the other hand has no three - dmensional agquivakent,
remains  onc-dimensicnal, s contributes 1 the clectrons one-
demenssanal pars-magnets e

ol .

of the Covalent Boad - is proportional 1o its emé
K (¥). mcasured 35 the photon encrgy , kY., times the frequency, v , of the individual
emissions, but with the emittance of either electron occupying only one half of the
process time.

m T wik(v) v = ]

And, for nuclei in Mossbaver resonance:
@ T «ik(v)-w =%

We can compare these result to Planck's irreversible thermodynamic process
temperature:

v )
(&) Tu]x(v)dvuik';'m:w

m:nﬁunwmmhhﬁ:hhm&m
per m% and the statistical representation in (3) includes both radiation domain coergy.
and molecular motion. Equations (1) and (2) are infinitesimal subsets of Equation (3).

Observations

1 Equations (2) and (1) are precise definitions, that com be miskeading The
energy quanta involved in these temperature definitions cannot exist without
the very structured antecedent (Jower frequency ) spectral distribution that has w
be filled before these quanta can exist. The figore illustrates this. In this Theory
of Heat the distribution of reversible process emergy accumnlates sequentiaily
s Tx increases, while T, remains constant, In this illestration, T equals 300
“K as Ta increases in quantum increments from 300 K o 107 K.

[E—

2 Secondly, the encryy differemve required o affect oque alont brmaperatssy @ 3
reveruble and imvversible process = almost enbelievable Uomsider the sl
core ftemperateres conditions shown @ the Figare. The reversidle
Fhermanh nams process meguires (v arderd of mapnasde mos enorgy thae the
reversible provess. This is the observed Rifference @ onongy regueneesoety fis
fasion in the Tokomal. and in cue cold fiesson rosctors.

| | The efficimey in the reverchle procest srmes onfy beeause & by passes the

Consequence of Satar Care Temperatares
This thomry nf nuciens tompermnss provsde piasr. s =« glarmati | Jug oy memmm—y
the routomd barricr. and for the varface croe bing stversed i roid fanses slectrades

Ammmption - Covilent sleqions sd Mosshauer rousmamt suele share § momgls phecton

Consequence - As photom eneryy moreascs Segh Xoowy Sl (g sl Coomens
energies the aperstrve destance hrtweren electrons mnd macle paer decrmaues D e v
how s clectro-msgnetc force could hecame operateee m vy the (o
harrier i 3 cold fusson device.
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Nuglear Distance for Mosshauer Resonant Boncs
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Recall how the mtial gniton meergy was sccommisted. & s S s hest of wadom
deuteriam motion that is Rarvested by e motal Bvdnde eor. wad Sewed e
resonant bomd emergy This M of chemsacal free emergy mec the ishoe cremmes Teomane
photons having cver incromsimg energy Sorage.  This i S LANP mode™s Sy
Tamton.

Irreversible Proces - The Atam's Temperssare o 3 s meswre comsesamg of
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Theoretical prerequisites for creating

cold fusion reactor
jDawd Davudyan} Igor Danilov, Rafael Tumanyan, Vanush Davtyan

The paper proposes a theoretical model which
explains the energy output in cold fusion reactions,
while using nickel and copper. The technique,
presented by the authors, allows to determine what
other isotopes of chemical elements can be used to
optimize the energy output. The results can be used
to create a source of energy for industrial purposes.
Cold fusion is considered by the example of metal Ni
and Cu.

Ni + p (proton) + Ea = unstable isotope Cu, which
decays with energy release.

Where there is Ea - the activation energy is
necessary to penetrate proton into the nucleus of
nickel.

The reactions Ni with proton

Natural Nickel contains 5 stable isotopes:

58Ni (68.27 %), 60Ni (26.10 %), 61Ni (1.13 %), 62Ni (3.59 %), 64Ni
(0.91 %).

All information about Isotopes are by [1], [2].

S8Ni (68.27 %) + p = 59Cu half-life of 81,5 s

with the isotope mass (Atomic mass unit) 58,9394980

60Ni (26.10 %) + p =61Cu half-life of 3,333 h.

with the isotope mass (Atomic mass unit) 60,9334578

61Ni (1.13 %) + p =62Cu half-life of 9,673 m.

with the isotope mass (Atomic mass unit) 61,932584

62Ni (3.59 %) + p = 63Cu stable

64Ni (0.91 %) + p =65Cu stable

59Ni (half-life of 100,000 years) + p = 60Cu

Half-life of 23,7 m. isotope mass (Atomic mass unit) 59,9373650

\& /

Armenian Technological Academy, Yerevan, Armenia

/ Introduction \

The reactions Cu with deuterium nucleus

Natural copper consists of two stable isotopes ~

63Cu (69 %), 65Cu (31 %),

We are interested in the reaction with the formation of an unstable
isotope of Zn, which decays with the release of energy:

63Cu (69 %) + pn (proton with neutron - deuterium nucleus) =
65mZn The excitation energy 53,928 KeV, Half-life of 1,6 ps, Spin
and parity of the nucleus 1/2-

Results

Effect of cold fusion was observed in two experiment.
At one the energy release was observed in the
interaction of deuterium with a copper wall (as a side
effect in the study of ion-molecule reactions [3]). In the
second - nickel with hydrogen (like Mr. A.Rossi [4]).
According to the assumption of Igor Danilov (St.
Petersburg) has reverse tunnel effect. Thus formed
isotopes with short lifetimes, which was bought by
release energy. Currently, work is underway to create an
industrial power station.
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Role of dopants in achieving high deuterium loading in palladium _
during electrochemical experiments e

0. Dmitriveva, D. Knies, 5. Hamm, R Cantwell, M, McConnell
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Quantum Tunneling in Breather ‘Nano-colliders’

V.I. Dubinko®, A.V. Dubinko™*
E-mail: ydubinko@hotmail.com
NSC Kharkov Institute of Physics and Technology, Ukraine

Structural Materials Modelling and Microstructure, SCK-CEN, Boeretang 200, 2400 Mol, Belgium
“ Department of Applied Physics, Ghent University, 5t. Pietersnieuwstraat 41, 9000 Ghent, Belgium
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Introduction

In many crystals with sufficient anharmonicity, a special kind of lattice vibrations, namely, discrete breathers (DBs) can be excited either thermally or
by external triggering, in which the amplitude of atomic oscillations greatly exceeds that of harmonic oscillations (phonons). Coherency and
persistence of large atomic oscillations in DBs may have drastic effect on quantum tunneling due to correlation effects discovered by Schrédinger and
Robertson in 1930. We argue that DBs present the most natural and efficient way to produce correlation effects due to time-periodic modulation of the
potential well width (or the Coulomb barrier width) and hence to act as breather ‘nano-colliders’ (BNC) triggering low energy nuclear reactions (LENR)
in solids. Tunneling probability for deuterium (D-D) fusion in ‘gap DBs' formed in metal deuterides is shown to increase with increasing number of
oscillations by ~190 orders of magnitude resulting in the observed LENR rate at extremely low concentrations of DBs.

Schrédinger-Robertson uncertainty relation (1930):

epie) = hﬁf / 4

By =———

h

1—r2

¥y = —
1/o;ccr‘,,

Txp

- correlation coefficient

Increase of Tunneling coefficient with increasing correlation coefficient [Vysotskii et al (2010)]:

G,., = exp —hijdr\[Zy(V(r)—-E) =(Gr=0)\ﬁ—_r2

o n

Breather-induced time-periodic action on the potential well
and the tunneling coefficient

Time-periodic parabolic potential V(x,t)
at different moments of time
cormresponding to the initial (solid black),
minimal (dash red) and maximal (dot
blue) well width. Probability density for
the particle localization in the well and
in the sub-barrier region is shown
schematically for uncorrelated state =0
(solid black) and for strongly correlated
state r=0.98 at the times of the maximal
coordinate dispersion (dash green).
[Vysotskii et al (2010)]

TUNNELING COEFFICIENT

5 10

I
13 20

NUMBER OF OSCILLATIONG CYCLES

- =+ Dl molecule
—— PdD lattice

Tunneling coefficient increase with increasing number of the breather

modulation cycles evaluated for

two D-D equilibrium spacings: in a D,

molecule (L, = 0.74 A) and in the PdD crystal (L, = 2.9 A)[1].

QUTPUT POWER DENSITY (Wiem2)

QUTPUT POWER DENSITY (Wiem2)

—I’T“”_)l even if £ << Vm,

Breather-induced LENR energy production
Experiment vs. Model [1] :D+D — ‘He+23.8MeV,

=
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-~ - Particle size 10 nm, T = 300K
——— Particle size 50 nm, T = 300K
= = = . Particle size 100 nm, T = 300K+100J

0.7

LENR output power density
according to the model [1] as a
function of electric current density
at constant T and T=300K+100.J.
Experimental data [Storms, 2007]
o - Bush (constant T),

A - Storms (constant T) ,

+ Aoki et al (T grows with J).

PD—D(T‘J) =Kps (E;,,.T.J)
x23.8 MeV,_..

I T

-
44 : 2 (300K,IA)
=i

1x10"%

1107 %

- 10} L ety

LENR output power density
as a function of the tunneling
D-D spacing at strong and
weak Coherent Correlated
States (CCS) formed after
~10 and ~100 DB cycles,
respectively [1].

I=10

D-D MINIMUM SPACING IN DB (Angstr)

~—— 100 DB cyxles - strong CC3
=== 10 DB cycles - weak CCS

3

[1] Dubinko (2015) http:/farxiv.org/abs/1503.09119

Conclusions/outlook

+ Atomistic modeling of DBs of various types
engineering the nuclear active enviranment.

+ The present model explains all the salient LENR requirements: (i) high loading of D within the Pd lattice as preconditioning needed to prepare
PdD crystallites with appropriate density of states (DOS), and (ii) the triggering by D flux or electric current, which facilitates the DB creation by the
input energy transformed into the lattice vibrations.

- The proposed mechanism of CCS formation near the gap DBs requires sufficiently broad phonon gap that is not observed below the critical D
loading ~0.83 examined so far. Further investigations of DOS and DBs in the extreme conditions of LENR are required.

in metal hydrides/deuterides is an important outstanding problem since it may offer the ways of
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Search for low-energy x-ray and particle emissions
from an electrochemical cell

Dennis Pease’. Orchideh Azizi' . Ju o He'. Ank El-Boher'. Sango. Bok®. Cherian. Matha¥, Shubhra Gangopadhyay®, Katcsh Kanti’, Kavits Kanii', Ssefano Lecsi 4, Vinorio Violante* sad Grabam Hubler!
' The Sy .hun Kimmel Institute for Nuclear Renasssance (SKINR), Department of Physics and Aswonomy, University of Missoun. Columbia, MO, USA
* Department of Electrical Engincering, University of Missouri, Columbia, MO,
 Depariment of Radiology. University of Missouri. Columbia, MO, US.
4ENEA Rescarch Center, via E. Fermi 45, 00044 Frascati (Rome), Taly

Abstract Problem Solution (cont.)
Seve cOneS exy 1g anomalous heat production predict the i“mgﬂgg_bmc Technique

particles from

emi The novel thin film anode/cathode/electrolyte cor

PdD cath I cells. Such radiation, however, is that were used have not previously been demonstrated to
not detec ell due

reliably produce excess heat*

A custom cell was “However, the P ancdeiPt cathode id produce 10% excess at Enargetcs n
21 keV to (urputished) and Pd NP in electronyte produced excess heat 3t SKINR in 20
embrane and enter into an Amptek (see poster at ICCF19). Lastly. Pd foll inaded from just one sids is not known
me test cell also yeeid AHE but 1 certamiy does when charged Som bofh sdes.

thin cathodic
n dwode detector.  This s
s emitted Mev alpha particles to be detected The Membrane Experiment!s Desigﬂ
d fluorescence of Pd-K_ (21.2 keV) Pd-K, [
x-rays. The detectton of x-ray emissions from [ | * Ampeek XR100-CR Si PIN {
cells permits the mechanism(s) for anomalous heat

production to be mvestizated w sensitivity. As an example,
t / x-rays 1o be readily detected
at emission rates of less than one per second that corresponds to a
heat sepsitivity of < 0.2 Femtowatts
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Final report on calorimetry-based excess heat trials using
Celani treated NiCuMn (Constanan)

wires

Arik El-Boher', William lsaacson'. Orchideh Azizi!, Jingao He!, Dennis Pease!, and Graham Hubler!

The Sydney Kimmel Institute for Nuclear Renaissance (SKINR), Department of Physics and Astronomy,

Abstract

s flow calonmetry has been used in a series of tests o

stantan) wires in a gas loading cell. The

id confirm the production of excess

ar to that demonstrated in 2013
ment’s NI week and ICCF 17
the SKINR tests were provided by
btained from Ma Valat
and heating
cantly modified stamless test cell
ry Later tests used the same
2 protocols using pulsed or

he set-up, opera

sols used by Dr. Celam with a s

L of mass flow

s) 1o enhance loading
Co
al or later test protocols dunng
10 mW

antan wires, No excess

The wire holder

* Six Legs to support wire off form

* Grooved with two nested spirals to separate active and heater wire
* Cooled by mner core for calorimetry

* Constructed of high alumina bisque (LAVA) and fired hard

* Mica coated glass tape used for a further thermal barrier

e ple

The wire holder wound with the
treated Isotan 44 wire and a 32
AWG Nickel Chrome heater wire
The Pt100 RTD is in the middle of
the wires

Results

The core assembly with

leads attached just prior 1o
msertion

Wire number
270912B:
2 layer Wire

.

259
Atmosphere

* DC current stepped 10 2. 1A
Gas pressure lowered in steps
from 6 Bara to 1.1 Bara
Initial wire resistance 15.01
Ohm

No excess heat observed

s Hydrogen / 75% Argon

.

Cross-section
Before exp

Surface

After exp After exp.

Before exp

After exp.

International Conference on
Condensed Matter Nuclear Science

Wire number
280912A:
480 Layer Wire

Initial loading

100% Hydroger
Initial wire res

Atmosphere

DC current stepped up to 2.1A
and then to 2.3A

‘Gas pressure lowered in steps
from 6 Bara to 1.1 Bara

No excess heat observed

Power cycling

Cross-section

Before exp After exp.

* 100% Hydrogen Atmosphere

DC current stepped to 2.1A

Gas pressure lowered in steps
om 6 F o 1.1 Bara
Current  pulses  started 6
hours at 2.3 A followed by 1
hour at 0.1 A
Duration of

327 hours

Switched 10 Superwave, trial
and error choice of parameters
for first few waves

Final wave: 30 minute period,
1.8 A Offset, 2.1
Current, 5 w
Duy
Initial
Ohm

No excess heat found

A Average
ave components
243 hours

resistance

on of

wire

13.67

ance 13.37 Ohm

650 Layer Wire: Wire number 270912¢

100% Hydrogen Atmosphere
Hot cell pressure raised to 1.5
Bara: cold pressure about 1.2
Bara

DC current stepped up to 2.3A
for six hours and then down to
0.1A for one hour

An error in programming power
led to an approximately 10
minute disconnect between the
two data files

De-loaded twice prier to post run
Na excess heat observed

Surface

Before exp. After exp.

University of Missouri, Columbia, MO, USA

Cross-section

After exp.

-

Wire number
020813:
10 Layer Wire
This wire is from a second lot

Provided through Dr. Matthew
Valat

100% Hydrogen Atmosphere
DC current stepped to 2. 1A
Followed by 2.1A average

current Superwave
* Gas pressure lowered in steps
from 3 Bara to 1.1 Bara
Instial wire resistance 15.01
Ohms
No excess heat observed

Wire number
050813:
200 Layer Wire

* This wire is from a second

lot. Provided through Dr

Matthew Valat

100% Hydrogen Atmosphere

* DC current stepped to 2.1A
Followed by 2.1A average
current Superwave

Gas pressure lowered in steps
from 3 Bama to 1.1 Bara
Initial wire resistance

16.10 Ohms

No excess heat observed

N
N
N
N
s WD DCA Pued O 7 N
Pkt weth D Cobass
890 bayers, 2
b romw M DGTdeiDCASW W o primie
190 keyers T Lok 2 e
T et o S Lo e e N et foom D Madthees Vialad
W layer Lot 2 wire
3 ot L asw - o

eceevend i 00 Mot Vabek

¥ Dr. Celani’s wire preparation process appears 1o be a selective
oxidation/reduction of the Nickel/Copper/Manganese wire

¥ The number of layers equates to the number of oxidation cveles
that the wire has been put through and correlates to a thicker
layer of the surface morphology

¥ Obtaining an accurate temperature reading of such a small wire
is problemanical
¥ Resistance

110 may not be an accurate indication of loading;
there have been no loading studies done for the alloy
Constantan. Further, when the wire reaches temperature, there
1s a reduction of the Nickel oxides which affects resistance

¥ Loading as indicated by pressure reduction was much better for

the second lot of wires

¥ No excess heat was observed mm any of the tnals
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“ Search for excess heat in electrolysis usihg single- walled carbon
nanotubes (SWCNT) and graphene-coated palladium cathodes

Orchideh Azizi', Sango. Bok®, Chenan Mathai’, Jinghao He', Arik El-Boher', Shubhea® Gangopadhyay, Dennis Pease’ and Grabam |ubier’
The Svidney Kimmael Institate for Nuclear Renaissance (SKINR), Department of Physics and Astronomy, Unsversity of Missours, Columibia, MO_ {84

! Department of Flectrical Engimesring, University of Missouri, Columbia, MO, USA

Abstract

ngle-walled carbon nanotubes (SWCNTSs) have s :
emerged as a promising material for a variety of

applications due to their unique electrical and
physical properties. SWCNT-coated palladium
(Pd) foils on both sides, provided by Andre
Lipson

gave robust levels of excess heat with

promising reproducibility at Energetics, ENEA
and SR1 in 2006-2008. SKINR has continued this
effort by reproducing these cathodes via drop
casting a1 a relatively low density of 0.1 mg/em?
using an aqueous dispersion of SWCNT onto pre-
treated Pd foils. In addition, graphene coated Pd
foils were fabricated and decorated with Pd
nanoparticles.

Over a period of two years, 20 cathodes were
tested to search for excess heat in electrolysis.
Only one of these cathodes showed strong excess
heat production and that heat appeared in two y
separate bursts. The first burst lasted for about o]
three hours and released 75 kJ of excess heat with
a peak coefficient of performance (COP) of
5500% and an average COP of 3500%. The second
heat burst lasted for about one and a half hours and
released 13 kJ of excess heat with a peak COP of
2700 and an average COP of 1660%. Additional
experimental results will be presented along with
details about  cathode  fabrication  and
electrochemical characterization using cyclic
voltammetry and electrochemical impedance
spectroscopy. Finally, SEM and AFM images will
be presented 1o show the surface morphology of
the SWCNT-coated Pd foils before and after the

|

oL

=

.._....
i,

Pd/ Graphene /Pd Cathode, Without Excess

Two consecutive excess heat bursts observed dunng electrolysis of
heavy water using a Pd-SWCNT-Pd composite cathode

(e TR SEM and EDX results after Excess Heat
PAISWCNT/Pd & Pd/G/Pd
Fabrication Procedure
T
[ Nitric Acid 10min (Cicaning) |
m,'l,'-..l\'ll"‘sm MR piae
(¥ lectropiating)
s ¥ *
SWONT C.raphene Palladinm decorated
nr-qu.-ﬂ-g l Drop-casting l [ graphene Drop-casting

Pl in. 1M HOl Smia

Electrochemical characterization
of PAISWCNT/Pd

/ .
i . . Conclusion
i ,/ e
> = — . ¢ Ome omt of 20 cathodes prod
‘: M~ / Rl
. o -
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Effect of Pd nanoparticles co-deposition on excess heat
generation and H/D loading in electrochemical and permeation cells

Orehideh Azizi', Kattesh Kattid, Kavita Rant, Hmghao He', Anik El-Boher!, Dennis Peawe’ and Crraham Hubiler!
I The Sydney Kimmel Institute for Nuelear Renaissance (SKINR), Department of Phiysies and Astronomy, L mversity of Missour, ¢ ohmibia, MO, U
% : 2 pDepartment of Radiotogy, University of Missoun, Columbia, MO, T

- S T ; Pd Nano Particle suspension in an
Abstract RPEY, - e
Two possible important factors w hich influence Anomalous Heat

Effect (AHE) are

clectrochemical Closed cell

1+ The cell is completely sealed

2 L e . & = =

1) the presence of micro/nano cathode surface structures, and o A [. 2- The recombmner catalyst is
2) achicving high loading ratios (> 0.9 DPd) of deuterium (D) into i ,r?jl rf’L_,q f Hﬂ placed inside the cell

the palladnim (Pd) lattce o e RV sy B 3- TypeA: The electrochenmcal

To better understand AHE, Pd nanoparticles (PANPs) were
svnthesized externally and then mixed them uniformly into
D.0+ 01 M LiOD electrolyte. Subsequent electrolysis resulted in
Pd nanoparticles being deposited on the surface of the paliadium

2 with bemng highly loaded with D or H atoms. Post-
nent SE \|‘H\\.I:,!L~ showed that the PANPs are uniformly

cell has mass flow calonime
Type B: The electrochemical
cell has Thermoelectrie
calorimeter

buted across the surface

Electrophoretic / Electro-deposition
of Pd Nanoparticles

SEM of PANP deposited

SEM of PANP deposited at: Pulse-Reverse current

at: Pulse current mode

mode

2 | On: -3mA, 15 i
- On 3ma, 18
2 oft 0. 0.01s Revesse: 15mA, 001 |
§l |
3! |
2! |

L -

s

Teme [ second

IX PENP 0 1O
X PANF+ 0 110D
X PINP+ 01L0D

SKINR also studied the effect of palladium nanopartic
H/D absorption and diffusion into palladium using a permeation
ical double cell usmg a thin palladium membrane.
permeation efficie

hydrogen diffusion coefficient,

- 5 ? 11
subsurface hydrogen concentration and total amount of hydrogen N | =
absorbed mto the palladium membrane were obtained using the . ! ]
time-lag method. o
CIN srformed elec oS PANPs a L ol " 30 an nn
SKINR has performed electrolysis with suspensions of PANPs at a e i i tar iks
variety of concentrations in both closed and open electrochemical RIS PNT prd 138 37 049 1A Fe0s 078 % e
J - e
cells with PANPs. A closed cell, with an intemal H,-D)/O, :
catalytic recombiner never produced any excess heat. However, an EEmC RS U P Gy
W P soution [~ [ con pm—
open cell with an external recombiner always showed excess heat Powes/ W tneegyl i by
persistmg  for several days with an average coefficient of 1038 IXPAPSOIN0D OOAUI4  SOAES oa1-0038 - = - .-
performance (COP) of 15 w0 65 %. This excess heat was most 1002 IXPINPI0JUOD OO75029  218Ee6 o620z 2 i
3 pars ! ama
evident at low electrolysis currents and decreased with increasing e iz 2 Dhfizseon cocfBesent s caldated from
. . G 1088 X PINPS 01LG0 042001 B3 031508 & -
currenits.  The source of the anomalous excess heat measured in R R R AT e i i of the cwrrent ranacat, D < & 2
the open cell with an external H,-DJO, caumlytic recombiner 1046 0IMUOD 000051 AsWe 028066 B
remains unknown and is under further mvestigation R AR S s o 2 e ) AP
1056 X PINP 0.LU00 00150 279 0850 <
1051 IXPANP O IUOW 0D 106 orso n % . ™~ -
1057 AN MNP DLIOH 0015002 3RSESS 1D0250 )

Methods & Materials Pd nanoparticle suspension in an Conclusion

electrochemical Hybrid cell
Cathode: Pd fonl, 1X8 cm, 50 pm Thickness

Rolled: fram | mm to 50 u Thickness
Annealed at: 400 °C 30 min, 850 *C 60 min,

Etched: 1 min HNO,, | min 50 % Aqua Regia, 30s HNO,
Anode: Two Pt foils: 2x8 em and 100 pm Thickness
Electrolyte: Pd nano-particle suspension

1= The cell is not completely
scaled

- ) °

2- The recombiner catalyst is it s 2 $ A
placed mside the cell

3« The electrochemical cell has

¥ By co-deposition of PANP we create a highly developed mscro nano
active surface morphology for long durations of time - weeks 1
months

isoperibolic calorimetry

Results

<

Cathode surface 1s developed continuously i such & way
nanoparticles with time are flaking off and new active nanoy
are bemg deposited on the surface. The cathode is kept active a
as manoparticles are sull suspended i 1LiIODLOH w
Thus patented pending method allows for high reproducite
heat generation

Pd Nanoparticle suspension in

an electrochemical Open cell

¥ It is under mvestigation whether this excess heat generated is due to

i

recombination ot other possible mechanisms m open cells o i

AHE, since we are not witnessing AHE m closed celis

R/R; in all experiments remaimed near 10 2

loaded gher than D/Pd=0.75. Without n

load to DPA -0 9

¥ The results revealed that co-deposition of PANP with HD
entry side of the membrane shy oA

< The cefl is not_completely
i

- The recombiner caralyst is
placed ont of the cell

The electrochemical cell

<

so Pd foils were mever
partcles, Pd forls wi

seql

ased the per
tly mproved loading of HD im0 Pd. at Jow
time these

has isaperibolic calorimetry and as a result sl

m. but st the samw

hydrogen concentraty

wicat Hybiid cell internal Recom

- previously shown, scom 10 prevent average lond
 siami DPG-0.75
ot o
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Nuchear Exothermic Reactions in Lamices:
@ Theorerical Study of d-d Reaction

Frovom Fubm

Dhaparsmcn: of Pinass. Umversity of Ut Vi Samas Safie 84 9512
sl s Fresesseact m il

present withs the mou-loaded Paltadem lattice

cloctron shells arc in a coberent regme within a coherent domain.

« I fact they oscillare s with 3 coberent ¢ . fiekd trapped into a coberent
Somnain. For s resson, i onder 1o describe the lamnce cnvironment, we must
commder the plasma of s-chectrons and J-clectrons.

s Plameas e dordes 2y

They are formed by palladisem d-shell clecrons. We can start computmg

s dciecton plasma fraquency. But scsording to the coheronce theory of manier
the plasma frequency & about 138

Plasma present withen the D.-loaded palladium laftice
(The role of Coberence Theory)

Coherence Thoony of Condensed Matter represents @ general theoretical
framework scoepted iy most of phymcrsts that work on the cold fusion
phenomenon.

= In the cobermee theory of condensed matter if is assumed that the
electmmagneric fe m ) field due w0 clementary constituents of maner (Le. ions
and elcctrons § phays a very mportant role m the dynamic system.

« I fact comsadoning the coupling herween e m. equamons. dus to charged
smacter. and the Schrixknger equation of field operator. i s possible o
demonsrraic that m provmiy of e.m. frequency w, , the matier system shows
a coberence dymamic sysien

* Fot thes reason 1 15 possible 10 spesh about coberonce domains whase length

meﬂﬂ\l‘mﬁtl);wmmﬂn
#-phase frequency

{ In the iztrahedral sites the D' can occupy the thin
/ sk that encompass two sites. They present a

o barrier o the [ ions. Notc that the d-shell

-
electrons oscillate past the equilibrium drstance 3,

(ot ) 4 A ) thus embedding the wns in 3 statc

@ clowd of megative charge (which can screen the
coulomb harmer).

The [:-{2 Potential

I fiscs the 3. potentsal s un effective potential whase rehability is shosn by
s e abiliy 10 £t the Coulomb potential for # — 0 and the Morse potential in
e attvactive sone Morsover. Sicken and Jones define ¢ the point where the

C emshomb potentral 15 Jinked by the Morse trend, ¢, the equilibrim distance
and [ the well

 crtarsty, withn the free space for o 7, molecue., £ iy abhout nid.r, s
ot 67 A wnd 12 1 A ed Since the sereenmy effeet can be modulaied
b demor moms the role af impunnies becomes comsdersble, snd i 18 akso been

pros e thar
4 JKTR and B-22

Here J s the impuries soncentrasion. A 7 ia the lattce temperatire. K the
s ews races and # @ parameter o evatuste by finmg.

T ek iy meant 1 o
attirs hruangh the cobererse
e cuheremey mosdel of comdersed mattes
Palladowm lattice there are theee difTerent (y s of flasimg. eloctnuns, kom, sl deterins
Plasma

The sty s foxsmed o o gereral model of effict dent deutersn-

Brmerm powerasal, that takes acrowmt of the ele iy I
The mam features ul this poteriial are extacted by the miany-boddy the
the mteraction deuteron phoson deuteron 19 Tt the 0 exchange produces an
et beteen B debberns i the 1), malecule

s ahle b revdince the inier-mchenr distance from abuost

07 Awois A

Plasma present within the non-loaded Palladiom lattice

Bt of course the d-clectron plasma is localized in a shell of s K {ihat is
about 141, so the geometncal contribution is:

From the resmsrmuiized d-eléctron plasma frequency, you obtain

an,

and the maximum oscillation amplitude s about 15 .

Plasma present within the D,-loaded palladium lattice
{The role of Coherence Theory)

Acconding 1o the loading xDVPd, the ioms o can relcase
in the octahedrical or in the teirahedral sites are in the (1.0,0)-planc.

] %g ‘
- | |0 |

Plasma present within the D,-loaded palladium lattice
#-phasc
Duc 10 a farge plasma oscillation of d-electrans, in the disk-like tetrahedral
region (where the g-phase [2°'s are locatod) a high density negatie charge
condenses giving nise to 8 screcning potential Ot that reduces the barrier
thickness

V0=V (r)+ )]

j 7

The DD Potential
Finally the actually d-«f potential can be writien as
Firyet, 1 f i), - XD J
In this presentation, sccording to the coherence theory of condensed matier, it
is emphastred the rofe of potentaal in the three dilferent phases - 8, b and 1
Sa this theoretical framework aims 1o clanify

1) whatis KT?
2)  wha is the role of clectrons and ions plasma?

Yot diflerent denteron-Inttice confipurations, AT can be
0 e loadesd lattice tempersture considering the deuterons in (he & phase

iy w, comsidering the deuteroms in b-phase
i w, considering the deteroms n the g-phase

Suty o6 Phase #.b.¢
P

v e phase. 3 fl: deorons are i 4 mkoculer st ared e theseal mon &

wenr

Thie plee ke pleces shhen « it fewy ten 0 1. andl wiswe Wrri b o, the

1.4 peaengad

o b e partiaily peaiassed D 3 preees page bt ooy creidering the
opratonae. of nartlimg prohabiii on knpurties prasee i, the e

Sty on Phase a. b g
11 phare

When x s bggey fham (11 ot bt than £ 7, the phase b oveoms Vi imsesacion tshes
pince betwren devtern e hat e tllate o the failos g eoorg) <7k

LY e e R

1 20 zere. o the prgemmiad i given by fhe flleosng e

I this rvee:

Fo [ 7]

1 oty e exprevicis of the b phass and hophae, i e qutie obn s et e
gt o it 15 et i e byt

Suudy an Plhase # B8

, due & dabell elerons, B

As proviensdy wad e scrormmg
.

s 1 rodiuce the repto barve
kel

e e e 1D Fiom bty peermaliaed v @ Fezher
Thix presemtsion T g thw (1) deterairn  cuch Alerer phas

of cuomty pes ovomd

€ o hevsoms.

Thus preventutson shosws fhe 1341 fassm prohabatry pormalised 1o member of
evemts pet soconsd regardmy fhe (3 1) micom ton m esch different phose

* Murr pecifically fuaon probabl m the phase 5, h s g ave conmpared o
varying sates of encrgy betsoen 1 S0 8% I i also mpotant by comsader
e rake 6f d-<holl clectron scroenemg as permarkatie s pestial

* Momstver, B wwke) proposed m s work rwhich anificr fulcar phsis
Wit condensed mamer ) com expla some snontaly e lem taces fmd i the
wadats. I arder o wtpREm the srtencs of 3 srmy kigh fomson rae COMECTRITg
The peTImenn of the thied type. other comtribamies o 7o de 1Tt
wumld b regurod a lmg ns the expemes Badf ponid be pre bl

« Tha rote of AreTocTach ad smpewilocs sowctaled Witk the Mg ran s 0 e
APt 17 e Tt ward s

A

TORIcs

1. Plasma present within the mm fosded Pallado
= )
2 - Plastna present wethn the 1, -losded Patladnom latice
(= ==]
1 The 130 Posential
e
4 - Study on Phase o.b. 8

5. Comchasson

Plasma present withm the - foaded Pailadim
tame

the volume actually occupied by the Pi-satom

As furllows:

For example for 105, the w_ is abowt 167 b

5 The phaves of Fub-sons

Finally we must constder the plasma due to Patladium wns i form the |
structure. In this case it is possible 10 demonsirate that the freguency 1

lasma present within the D -loaded palladium lattice
bplasma frequency

= (x +005)

Vi e vl mtmally sccupacd by fhe Postem

For cxnmple - (=04 md =09 w0 168058

The D-D) Potentul

The starting potential  that haks Aorse ke stmaction and {oulomh ke
repulsion can be wrten as:

Tris 8 Morse-like potential, and is grven by

)}

TVirl, = beapl - gt s, 14-Jenpl o

Herc the paramcters 4 B, @ a5 dopend on the masdel

The D-D) Potental

A e L

Wharras the elevimves and s placma i
mix of coherend plasmas 2t dfierent wmperare, do @l msee
demcribing an emerging ool beeames a very hend tasd Thy methed progesed o
thin prosentation comsden the toial screning contintice of lee ey o

7013 imeraction th ¢ ¥, #a resdom poiential (4 S0 the adel oo be rities o
F_rim Py (hry
Ao assamig that (1) =0

Uit s e sy 0 Be (a8 @ Sevond onier eecis] comribuen) 3 peveds
Jestermial trhe fraguemcy will be labeted by 1 et e fises Setaren the s
vaber (I W 0 More spevificalin, the charpe ouciltmon of okl o
e 8 Scrveming Retentia) b g e, foses

Srudy on Phasc a b g
i) pphan

Vinally when the loading rae w hagher than 0 fhe dearernn putiatuen
wyatem i o the phase ¢ The deuteroms umderpo the sovvenimg di 1o of bl
wleverom, thevefore the [-1) potcesiial must be computed st thar the
wall prewest m poteeial ey ‘I.u_g e e Morse comiribastuon,
draappears R— -'j

I finct if we wse w chassac plasma miodel whise fhe 13 wom e the pose
charges and the d-chectrons the NEPSIVE 1 15 vory Temsonshl i s (hat
i froliam g potental mast br used

LA gy
b
—- o o
-
——
-
-

N

+ Oun propeet mephes § machin o =
bt 5 biach hoby, dnd fhemmiory consieT TIETEY W Ak
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Material science Reactor type 4 & results
24 watts thermal production
from < 6W Q emergy 2015

Hydrogen enters the lattice even though it is “twice the size of
N Helium, indicating that it must enter a1 an ion. The H is highly

confined in the lattice.

Shown below are the graphical results of a study by PNNL This

indicates taken to extremes, confinement energy alone can drive
Non bonding snenfy o Lennard Jones potential  giectron capture events. The energy is als0 magnified by L-J

T e e 6 i ey DOYEATID Heisenberg confinement energy
- n™ -
anmmes et ‘.

: =% @
J : & >

Test design three & results
The power ratio shown is only the first

4 - ———
and lowest energy step in the ladder 2|.1them2\:l): i e S t——
shown in the lower right comer. mimrutm' ‘m_" = quﬁ Dat:s‘e;mmbef 33.1.“*
A B e g e e s 2 s — gt ‘v
L — T3 BEC P e T W L S
Test chamber two & results ka st s by
2011 W\ || mme—— T
______ ; | / e e R Y i
- A T ______; \ s e 7 " 4 — v W
e o~ [ e —————
1 / i R el L S ———
-t wrire T CNRY e mar—" e, - g
‘_: /f ';‘77ﬁ'“ ‘Aﬂ-“. e P e
g o 3
{ Eremee | M}
W —— e —
-}
¢
-l
| 4
|
. }

Test chamber one & results  2-1 X more thermal energy out than
Electrical energy in

This dental X-ray was film placed in fixture that
held the film ~4mm from a core. The shape of
the core is visible in two places on the film. The
corner of the film is mangled because the film
was forced farther down in the fixture. We
were afraid that the film was too high and
would not produce an image. 2014
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Garbage charocteristics
Ocean Garbage Patches e e

. » | 760 000 k' | » 100 min. Tons Gorboge
ICCE 18 lenr—__ 00 v :

T g

”s "y -~
R L~
Implementing lnnovative Technologies e - e et -
-
for Cleaning Sea Areas i . = '_- — -
from Solid Pollution [A— "~ -
—————
Igor V. Goryachev b - -
Viadimir D. Kurnetsov 3 -
= 0k _—
o B - o

Achieving “Ters Pollution” with PGMCC Technology
{ Plasma Gasfication Melting Closed Crcle )
e teriatas of PGMUT T hmokigy.

+ Capabiity 10 procees weser g garbage

¢ {apabiity o destruct yubstances thank to swtremely high
temperatures - ug to 10,0005 13,000°C

* Capablity to produce hgh energy denstied - uwp 10 100
L

+ Dperstes wih stectriity and a3 - f0l § (OMBUTIN Process

+ Cleging and witrficstion of imorganic materialy - comerts
i gana: Cormgeneary o Land-kie neutoal dag

+ Dyrodyus of organ materaly - fomerts Organ materials into
comtustibie gas that can be ussd for heatng and cooRNg

s The e ewchodes formation of compley 3
i, and hrans) and reduces requirements towardy gas
(hraming systermn

. !\mmmemdwammtm
srmosphere

m:::s .::: and h—mﬁ\: [Russia) PAWDS unit on board US aerocarrier

Power supply high voltage equipment Example o:d::::::;:;”d on the Exhaust boider
- T

Process water conditioning system CRi Int. Inc. module {SDOS) for catalyst low
; temperature destruction of dioving, Ryrans and NO, Y e R VY Sy—

Main parameters of plasma equipment }: TIGER power supply unit Technicel porometers of TWGER Uma
* Number of on-board plasma units: ] process lines & e eves @ BN
* Total yearly capacity 2,500 vy . Wt wet ot e T
* Power consumption for plasma units: 5 MW ® Wireamae seltmd S 1w .
* Capacity of plasma converter 1750 kg/h *WlpeE Y Sgu = EEERT
* Power needs for auxiliary squipment: IMW T S
* Air consumption for plasma units 1,800 kg/h o b :u :
* Yearly resource of processing garbage. 7000 h : :- e --:-:':n - r- :—-‘1
* Duration of operability 15 years

* Tempwopnpry of mater w reeIres WY 3
& Popemre o wmater

2 X

0 -

e

Main process parometers
Rate

s

)
of a Sew Cleaning ship:

of sweeping poiluted seq arva: 10 km,
Width of capture white gar
Hourly water areq

h (Sknots)
bage trawling:  25m

P of trawling 0 25 kmi/h

oty captured mass of garbage: 1 744 th

Yearly area ceaned: S00:600 ki



Chemic sl tomposition of sss water

ICCEI® lenf.———

| rciret W v Sy

Technology of Low Cost Harmless
Desalinating Sea Water

LiA+le sCASTAADA 4Iv 4O ™

Based on Low Energy Transmutation of PR
Chemical Elements LIASSAS AN A, s le 41V, 40 pes

Lo NEIO, ¢ MOO, KW, 4 LOT Sl v QOfeu) B

Igor V. Goryachev
1RO + 2000 51050 + TUCO o 0 4178 #1084 + 0 U

Viadimir D. Kuznetsov

Distilling transmutation reactor (DTR) B _ . BEAM m NEF m -
based on use of Beam ETM-generators - TECHNICAL PARAMETERS

Z - o ‘ Dimensions @500 x 700 mm
Output power of the generator 500 W
Power supply of the generator 220V, 50 Hz
Frequency of the generator 2-2.5 kHz

- bt Amplitude of output signal 2KV
1. et 10 i TS Rttt B ok Gas inside the excitation lamps  Ar, Ne
R T— == Pressure inside excitation lamp  1.5-2atm

1 Wi of chamber pisted with reflacting layer H - 1=
4  Circulstion pumps 5 Waler pools e

10 MW “TIGER™ ETM-Unit

Demonstrating Laboratory Sample of ETM-Generator
= Main technical parameters of DTR unit

( compare to technology based on

reverse osmosis ~ 0.5-0.6 $/m? )

Specific cost of potable water based on DTR

and autonomus power supply:  0.02-0.025 $/m®
Exhaust product Sand (Si0;) £ 5 Jd o
(no hazardous brine released back into the sea)

et e g S % mm——— —————

RESUME:
Testing laboratory sample of TIGER Power Unit - Specific cost of desalinating sea water based on
0.5+0.6 $/m’
| Sarmrdoos S ses beotics hecaose of Sughly selnsted hetse |

‘Specific cost of desalinating sea water based on DTR

Technical parameters of TIGER Power Unit

technology
| when comwuming Hectoic By bom cutuide powe: SopoN |
0.32+0.48 $/m°®

‘Specific cost of desalinating sea water based on DTR

| mi sy SCE Ry S putoneemeos TIGEE oaar maeh
0.02+0.025 ¥/m’

*Pr y of DTR g umi per potsble water
21,000 mYd




Summary of Presented Topics From Fleischmann Letters

= Criical Facters For Exuorss Flest Effects (1997)
* Ficlums 4 Preduction in The P4 Sysiems

- Crities Uiary Tewbes, Sirve
Somes)
r— © > Tompartend { § -

- W Cell Teomp Verms Tieme (Ne
Semaby Samtr)

= Herwell { alarsmetry ¥icic ke Ques(ess
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