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Notice:  This mecting was organized by J.O™. Bockris and G.H. Lin as scientists and scarchers of truth.  This
meeting was not advertised in any of the technical journals.  Participation in the mecting was by invitation. Although
the mecting was held in a conference room at Texas A&M, College Station, TexaS“en«dunc 19, 1995, the mecting
was not a part of college-supported activitics. No public press was invited ner present.

These proceedings have been prepared from contributions of papers prepared for this mecting. We are grateful to
Dr. Guang H. Lin for his help in arranging for the details of the conference; the picturcs of participants, and for
getting the papers submitted for publication.

PUBLISHER'S COMMENTS

On March 23, 1989, Pong and Fleischmann made a publie announcement (at the request of the administration of the
University of Utah) of the discovery of cold nuclear fusiony, In<duly, 1989 this cditor began the publication of Fision
Facts, a monthly newsletter which has reported monthly fon the national and international progress of cold nuclear
fusion. New discoverics made during the past Six, years have led to an expanded interest in low-cnergy nuclear
reactions both in cold fusion cells and in other experiments.  Over six hundred cold fusion papers (of the 2500 papers
reviewed) have reported on measuring nuclear byproducts from cold fusion experiments.  In addition to cold fusion,
there have been other experimental findings, often not cxplained by traditional scientific models, of low-cnergy nuclear
reactions.  In the opinion of this cditer, progress in science is made by discovery, by the pursuit of anomalics, and
not by the dogmatic acceptance of sprevious models.  Many of the participants in the conference have been actively
involved in cither cold fusion theory or experiments. Having participated in the international cxchange of information
on cold fusion and having “scenthe growth of a new scicnee from pathologic skepticism to the verge of
commereialization, it is 4 pléasure to volunteer to publish the proceedings of this historic conference.
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DO NUCLEAR REACTIONS TAKE PLACE UNDER CHEMICAL STIMULATION?

J. O'M. Bockris
Department of Chemistry
Texas A&M Univ., College Station, TX

R.T. Bush

Physics Department
Cal-Polytechnic Univ., Pomona, CA

G.H. Lin
Department of Chemistry
Texas A&M Univ., College Station, TX
and

R.A. Monti
Instituto TESRE, CNR Bolegna, Italy

INTRODUCTION

In the first years of this century it was thought that atoms were indivisible entities, but Rutherford found
that a great deal of an atom was free space althugh™it contained at its center a particle, the nucleus
making up the majority of the mass of the atom. "He attempted to see what was inside this tiny particle
by striking it with an energetic stream of emergetic particles and produced, in his first "atom splitting”
reaction, O'" from N [1].

This seminal achievement founded the field of high energy physics, but it also created a mindset that
breaking into nuclei needed colossalienergy, about a million times more energy than is given out in a
chemical reaction. Large machines (cyclotrons) and nuclear reactors have been thought to be necessary
to cause nuclear reactions, tofoecur. A remarkable change appears to be coming across nuclear physics.
It was suggested by Fleischmann and Pons [2] in 1989 that palladium heavily loaded with deuterium was
the site of a nuclear reaction and Bockris et al. [3] found that deuterium evolved from D,O-LiOD in
aqueous electrolysis contained up to 107 mole fraction of a tritium-containing species, i.e., a neutron had
been introduced into a nucleus "in the cold.”

[t now appears that there are situations in which nuclei split open at the stimulus only chemical energies.
This paper is a very brief presentation of the evidence for this seminal idea.

THE DEUTERIUM PALLADIUM SYSTEM

This system has been examined widely since 1989 and there are some 1,000 reports and papers concerning
it already published. However, the system is awkward to use since it needs several weeks of electrolysis
to "turn on" and even then nuclear products are formed only if the palladium has a sufficiently small
number of cracks so that the D/Pd ratio exceeds 0.9.

On the way to that ratio, but at D/Pd > 0.7, trittum begins to form at very low yield [2]. The tritium
formation is not sufficient in amount to explain the anomalous heat [4] evolved. Miles and Bush [5] have
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found that He' is contained in the D, gas stream from the electrolysis as well. The amount produced
with the observed heat if the heat producing reaction is

D+D - He +v

There are other ways in which the occurrence of nuclear reactions inside palladium are manifest. Bush
and Eagleton found more than a kilowatt per cc of heat from D-Pd in thin layers [6]. A low level
evolution of neutrons (10 less than expected) accompanies the heat [7].

TRANSMUTATION IN SOLID LATTICES

One of us (RM) pointed out in 1990 that a "cold nuclear reaction” had already been claimed by Borghi
[8]. The most well known name in pre 1989 work is that of Kevran [9]. Strong evidence of nuclear
reactions in Pd in gaseous D, has been presented by Karabut et al [10]. fAn example of a reaction
supported by the finding of micro quantities (10" atoms/cc) of new nucleisis:

46Pd +D - 42M095 4 SBII

Many other reactions involving the nuclear formation of, £.g., selenium, zine, chromium, zirconium,
germanium, and ruthenium from D-Pd have been reported by thetsame authors.

Bush and Eagleton [I11] have found the formation of “S8e_from Rb, with the Sr showing an isotopic
abundance frequency which differs from that of solarsderived. Sr.

Dash [12] has reported the formation of silver and gold from palladium electrodes during electrolysis of
light water. Ohmori and Enyo [13] have found ‘that iron is formed in gold electrodes during electrolysis.
Stringham and George [14] found heliwm and cadmium in a palladium electrode under sono-illumination.
Iron has been found from carbon by afeing two carbon electrodes under very pure water. Precautions taken
here by Sundaresan and Bockris [15] to avoid contamination were extreme.

THE GUN POWDER METHOD

A remarkable, if uncertain,ymethod was introduced into the author's laboratory by J. Champion [16] in
1992, the experimental study being carried out by Guang Lin and Ramesh Bhardwaj [17]. A mixture of
carbon potassium nitrate, sulfur, silica, cadmium, lead chloride and cadmium oxide was utilized and after
ignition of the mixture the noble metal content after 2-3 days was up to 300 ppm. Some radioactivity
(emission) was heard from the mixture. Success in this method appears to need a sufficiently rapid
explosion.

NUCLEAR CHANGES IN BIOLOGICAL ORGANISMS?

Evidence that nuclear reactions occur in the cold in some biological reaction was first described in detail
by Kevran [9]. Among modern workers are Komaki [18] who has worked with microorganisms grown
in media which lack one of several nutrients needed. He finds that the needed nutrient atoms arise in the
organisms although not present in the nutrient fluid.

Work giving some support to earlier claims includes that of Alper [19]. Here, a microorganism called
pedomitropiom appears to produce metallic gold.
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THEORETICAL COMMENTS

All these happenings are anomalous in terms of ideas of the structure of nuclei given in present textbooks.
The production of tritium in palladium at room temperatures from deuterium is regarded as not feasible
because of the difficulty of penetrating the coulomb barrier between two D' ions. However, although only
the palladium deuterium system that has been subject to extensive confirmatory work worldwide, it appears
time to put forward the more tentative proposition that nuclear change in lattices at room temperature is
a widespread phenomenon.

Theories of the production of heat in palladium can be divided into three classes of which an example can
be given in each one.

In the first, screening [20] of the nuclear charge by electrons of the metal is the center of attention. A
metal contains around one mobile electron per atom. This does not seem to give a screening charge but
to produce 1 kilowatt per cc of heat. Only one collision in 10*' need be nuglear so that a fluctuation in
which, say, several electrons exist momentarily between two ions (hence'greatly reducing the Coulomb
barrier) is more easy to accept.

Hagelstein [21] has suggested that the virtual neutrons which must persist in a metal system exist for
T > 107 sec (Uncertainty Principle). If they existed forfy say, 10" seconds then they would have a
roaming radius of up to 100A around the metal and coiild, enter nuclei.

It was first shown by Bohm [22], but when the intétnucléar distance between two atoms and lattice attains
a certain value there, the reflected amplitude of the deBroglie waves interfere destructively with the incident
wave whereupon the barrier becomes transparent to’ charged particles Turner [23], Bush [24].

Concepts forming in the effort to interpret new facts have been forming in a parallel way in some physics
laboratories where the stability associated” with the model of Rutherford has been subject to some
reservation since about 1980. Thesevelution of thought has been described by Greiner and Sandalescu [23].
The key is to understand that thewnucleus is a small, stable sphere only in the ground state. Some atoms
appear to transfer to an excitéd state, whereupon the nucleus becomes elliptical in shape. Nuclear protons
are normally held together “against their coulomb repulsions by the strong nuclear force at differences of
~ 1 Fermi. In the elliptical excited state the protons are apart by ~ 10 Fermi. Then, the short range
strong force is greatly decreased and the nuclear repulsion becomes dominant, the nucleus unstable. In fact,
the above article mentions "cold fission" experiments described in the recent nuclear literature which parallel
the concepts which form the basis of the present chemical approach.

SUMMARY

According to classical nuclear physics, nuclei can only be split apart by forces corresponding to energy
changes of an order of 10° ev. For about five years now it has been shown that it is possible to observe
nuclear reactions within the stimulating energies in order of 5 ev so long as the particles are in a solid
lattice.  Thus, assisted nuclear transformations, occurring near room temperatures, have been widely
observed. Interpretations may involve transmission resonance screening of nuclear charge, long lived virtual
neutrons or activated nuclei elliptical in shape, which readily decompose.
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EPRUNPD
/ Wolf's Findings \
sIsotopes Observed in The Most Active One of
Three Cathodes ~9-7-92 at Texas A&M
+¢|SOTOPEee NO. of ATOMSee=sNO JAg110m
( Billions)
*Silver-105 26 32
*Rhodium-101m 22 28
*Rhodium-102 12 15
*Rhodium-101 12 15
*Rhodium-102m 6.3 8
*Silver-106m 45 5.6
*Ruthenium-103 3.7 4.6
*Rhodium-99 2.7 3.4
Silver-110m 0.8 1
\ June 1995 )

3 Cells Electrolyzed in Series at Constant Low
Current 42 days near a Neutron Detector of Low
Background (40 Counts/Hr) using a Protocol of
Adding Boron and Aluminum at 0.001 Molar to
the 0.1 Molar LiOD Electrolyte at ~18th Day

( ¥HE EINDINGS BY KEVIN WOLF \

*Cathodes Were Loaded With Deuterium Slowly at
a Few 10's of milliamps/cm2 With a 12-Hour
Cryogenic Treatment @ Day 17 and Were
Sanded and Replaced in the Cell Every 7 Days

*On the ~21st & 22nd DaysTwo Successive Fast
Neutron Episodes Were Observed at About 2
Times Background. The Neutron Detector is
Minimally Sensitive to Gamma Rays but
Gammas Were Observed Near the End of the
20-Hour Neutron Episode

*Upon Dismantling the Cells ~ 9-30-92 all three
Cathodes (6 mm Diameter x 60 mm Long) Were
Observed to be Mildly Radioactive.

*Analysis by Germanium Gamma Detectors
Revealed\Presence of 100 Billion Atoms of Ag,
Pd; Rh, and (one)Ru Isotopes Having Ratios
Unlike Those From Bombardment by High

\Energy Deuteron or Proton Beams /
June 1995

EPRUNPD
/ Postulated Reactions to Produce\

The Observed Isotopes

PRODUCT REACTION

Silver-110m Pd-108 (d,Gamma) (Q=+10.9 Mev)
or on Impurity Silver -Ag-109 (d,p) (Q=+4.5 Mev)
*Rhodium-99 Pd-102(p,Alpha) (Q=+3.2 Mev)

*Ruthenium-103 Pd-106(d,pAlpha) (Q=+1.2 Mev) or
Ru-102(d,p)Ru-103 (Q=4.14 Mev) on Impurity Ru

Silver-106m Pd-105(d,n) (Q=+3.5 Mev) or
Pd-105(p.gamma) (Q= +5.8 Mav)

*Rhodium-102  Pd-104(d,Alpha) (Q=+8.1 Mev) or
Pd-105(p,alpha) Q= +3.6 Mev
*Rhodium-101  Pd-104(p,Alpha) (Q=+3.2 Mev)

*Silver-105 Pd-104(d,n) (Q=+2.0 Mev) or
Pd-104(p, gamma) (Q= +4.2 Mev)

\_ J

June 1995




EPRUNPD \
/ Tentative Conclusions if Wolf's

Findings are Confirmed

*Neutron Capture is Precluded as the Primary
Mechanism Because These Isotopes Lie on the
Neutron Deficient Side of Isotope Stability

*Deuterons or Protons Must Have Somehow
Entered Palladium Nuclei with the Subsequent
Emission of Alpha (He-4) Particles and Neutrons

* The Protocol for Achieving this Phenomena Has
Some Similarities to that Found at SR for
Enhancing Production of Excess Heat (XSH)

*Wolf's Cells Were Not instrumented to Observe
XSH

*All 3 Cathodes Were Activated to Degrees Varying
by no more than a Factor of 3

*Replication Attempts Have So Far Failed to Show

the Effect
June 1995 )

o

/ EPRUNPD
Pd Impurity Light Element

Reactions Capable of Making

Helium-4, Heat, and Tritium

B-10(d,a)Be-8-->2a Q=17.8 Mev.( He-4=a)
B-11(d,a)Be-9 Q=8.02 Mev
B-11(p,a)Be-8 --->2a Q=8.58 Mev
Be-9(d,a)Li-7 Q=7.15 Mev
Be-9(p,a)Li-6 Q=2.13 Mev

Be-9(d,T)Be-8 --->2a Q=4.59 Mev (T=Trnitium)

C-13(d, T)C-12 Q=1.31 Mev

0-17(d. T)O-16 Q=2.11 Mev

*All Reaction Products Listed Above (Except Tritium)

Qe STABLE Nuclei /
June 1995

EPRUNPD

Tentative Conclusions if Wolf's\
Findings are Confirmed

*Reactions Postulated to Produce The Observed
Isotopes Indicate PROTONS as Well as
Deuterons Are Apparently Entering Pd Nuclei

*if Protons Can Enter a Pd Nucleus (Z=46), Then
the Light Water XSH Reported on Nickel (28),
Silver (47), Tin (50) and Gold (79) May Show
Similar Nuclear Signatures Also.

*The Low-Z Electrolyte or Impurity Atoms that
Diffuse into or Exist in Cathodes May Similarly
Activate to give Both Heat and Nuclear Reaction
Products

«if these Pd +D and Pd+P Reactions are Confirmed,
then Other Nuclear.Reactions Leading to
STABLE Nuclei Should be Produced - but not
Easily Observed

*Since the Activation Levels in Pd are 2 or 3 Orders
of Magnitude Above Detector Background, this
Phenomenon Provides a Unequivocal Nuclear

Cimature Observable Outside the Cells Because

of the High Penetrating Power of Gamma Rays
June 1995

EPRUNPD
Unequivocal Ways to Measure \

Isotope Shifts in Palladium
Cathodes

*Thermal Neutron Capture (Prompt) Gamma Rays

*Sensitive to All Isotopes With Reasonably High
Thermal Neutron Cross Section (>0.1 Bams)

*Each Isotope Gives Many Well-Known Gamma
Rays Previously Tabulated by Lone, Leavitt and
Harrison to 3 figure accuracy

*Interferences Should be Managabie Using High
Resolution Germanium Gamma Detection Since
Each Isotope Produces More than One Gamma

*Cathodes Could be Analyzed Before and After
Heat Production in a Neutron Beam to get
Accurate RATIO Changes - Method is
Non-Destructive and can view the entire Sample

*Various Surface Analysis Techniques

*The Best of these, Mass Spectroscopy of
Stripped (Single Atom) ions Still Samples Only a
Small Portion of the Sample Which May or May

\Not Have Been Active /
June 1995
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Palladium Neutron Capture Gammas

Pd-102 °*0.4% - No Gammas fit Pd-103 leveis

Pd-104 **11% - 3 Gammas * Fit Pd-105 levels,
namely 325.8 (7.33) 415.0 (0.28), & 560.9 (0.24)

Pd-105 **67% - 7 Gammas Fit Pd-106 levels,
namely 615.9 (8.4), 1048.1 (6.77), 1127.8 (2.83),
5404.3 (0.04), 8331.2 (0.11), 8002.6 (0.05) and
7996.3 (0.05)

Pd-106 **1% - 3 Gammas Fit Pd-107 lev els, namely
804.7 (0.62), 1348.7 (0.46), and 1572.6 (1.71)

Pd-108 "*18% - 4 Gammas fit Pd-109 levels,
namely, 265.9 (0.45), 291 (1.49), 325.6 (7.33) and
338 (6.71)

Pd-110 **0.9% - 2 gammas fit Pd-111 levels,
namely 559.4 (0.24), and 1618.6 (1.49)

*Gamma Energies in keV followed by parentheses .
with the number of those gammas emitted per
100 thermal neutron captures in Pd

Q’his is the % of all Pd neutron capture events that

J

involve capture in this particular isotope.

/ EPRUNPD

Detailed Data from Wolf
Electrolysis Experiment
of September, 1992

June 1995 June 1995
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Fig. 6. Gamma Spectrum over the Energy Range 0-295 keV from a Palladium
Cathode of dimensions 0.6 cm diameter by 6 cm length loaded with
Deuterium in a cell having a Nickel mesh anode and using an electrolyte
containing 0.1 M LiOD and ~100 PPM of Boron and Aluminum.
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Ag-105 |Ag-106 |Ag-107 Ag-109 |Ag-110
m stable stable m
Pd-102 Pd-104 | Pd-105 | Pd-106 Pd-108 Pd-110
stable stable | stable |stable stable stable
Rh-89 Rh-101 | Rh-102 | Rh-1(3
and Rh- | and Rh- | stable
131m 102m
Ru-103

Fig. 11 Portion of the Isotopes Table for Palladium, Silver, Rhodium, and Ruthenium

showing Isotopes consistent with'the Gamma Spectra in Figs. 6-10.
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IRON FORMATION IN GOLD AND PALLADIUM CATHODES

T. Ohmori
Catalysis Research Center, Hokkaido Univ.
Kitaku, Sapporo, 060 Japan

M. Enyo
Hakodate National College of Technology
Tokura-cho, Hakodate, 042 Japan

ABSTRACT

[nvestigation of some reaction products possibly produced by electrolyzing with.Au and Pd electrodes in
Na,SO,, K,CO,, and KOH light water solutions was made. The electrolysisiwas performed for 7 days with
a constant current of | A. After the electrolysis the elements accumulateduin the electrode were analyzed
by means of AES. In every case a notable amount of Fe atoms werevdetected together with a certain
amount of excess energy evolution, being in the range of 9 £,10™%0" 1.8 x 10" atoms/cm’® for Au and
of 1.2 x 10" to 4.0 x 10" atoms/cm® for Pd. The isotopic abundance of these Fe atoms was measured
by means of SIMS, which was 6.5, 77.5, and 14.5% fot, *'Fe, **Fe and *’Fe, respectively, at the top
surface of Au electrode, obviously different from the natural values. For Pd electrode, a considerable
increase in the contents of *Fe and “Fe was observel.

INTRODUCTION

We recently observed the production of/Fe ‘atom$ reaching about 10'® atoms/em’ (true area) together with
the excess heat evolution of several hundred .mW at Au cathode [1,2]. In order to verify that such a Fe
atom production is responsible for some nuclear transmutation, it is absolutely necessary to investigate the
isotopic abundance of these Fe atems.

For this reason we made thé determination of the isotopic abundance of Fe product together with its
quantification with Au_and Bd“electrodes after the electrolysis in light water electrolyte solutions. In this
work, we also measured the excess heat and checked its correlation with the amount of Fe atoms produced.

EXPERIMENTAL

Five quartz (Fe<0.3 ppm) electrolytic cells were used. These electrolytic cells were in the form of flat
bottomed cylinder {about 20 em? x 15 cm) with a 5 em thick silicone rubber stopper holding a test
electrode, a counter electrode, a thermocouple and a quartz glass inlet tube for H, gas, which were cleaned
carefully with hot mixed acid (1:1 H,S0,, HNO,}, rinsed with MQ water ultrasonically. The test electrode
was suspended by an Au lead wire (0.03 cm diam.) for Au electrode or by a Pd lead wire (0.03 cm
diam.} for Pd electrode, which was sealed with a thin teflon film without the extremity. The cells were
placed in the air thermostat whose temperature was regulated at around 21 = 1°C. The working electrodes
used were cold worked Au plates (5 em” app. area, 0.1 mm thick, 99.99% purity, Fe< | ppm), or cold
worked Pd plates (5cm® app. area, 0.1 mm thick, 99.95% purity, Fe< 5 ppm), whose surfaces were scraped
with a cleaned glass fragment edge and then washed with methyl alcohol and MQ water. The roughness
factor of the electrode determined from the measurement of double layer capacitance by the galvanostatic
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transient method [3] was 2.0. The counter electrode was 1 x 7 cm, 80-mesh platinum net (99.98% purity,

Fe< 16 ppm). The electrolyte solutions used were 0.5 M Na 50, K,CO, and KOH which were prepared
from Merck sprapur grade chemicals. The volume of the electrolyte solution used was 100 ml. The
electrolysis was conducted galvanostatically for 7 days by a constant current of 1 A. Before the
electrolysis the Au electrode was kept at RHE by passage of H, into the cell. During the electrolysis MQ
water was added to make up for the solution loss every 24 hours.

In order to identity the elements present in Au electrodes after the electrolysis and determine these atomic
abundances, AES and SIMS measurements were carried out. For the AES measurement the electrode
sample after washing with MQ water was placed on a Ni plate holder in a chamber in a vacuum of 2.0
x 10" Torr. Argon ion bombardment was performed under 99.9995% argon atmosphere of 2.5 x 10™ Torr.
The SIMS measurement was made in a vacuum of 5 x 10° Torr. by the O, imradiation.

RESULTS
Fig. 1 shows typical AES spectra from the top to the several 10 layers of Au electrode after the

electrolysis in Na,SQ, solution. In the spectrum of the top surface 4no A" bombardment treatment), Fe
and O signals were observed in addition to Au spectral signals.

w <
“3 ~
L4 3
)
0 $00 1000
Eieciron Energy / eV ' 4 :
o 200 <00 300
Flg 1. AES spectra of Au electrode after eleziron ensrgy /eV

electrolysis in Na,SO, solution; bombardment time:
0 sec. (1), 30 sec. (2), 120 sec. (3), 180 sec. (4),
& 600 sec. (5).

Fig. 2. AES spectra of Pd electrode after
electrolysis in Na,SO, solution; bombardment time:
0 sec. (1), 60 sec. (2), & 180 sec. (3).

On carrying out A” bombardment, the Fe and O signals decline and disappear after several minutes of the
bombardment. Fig. 2 shows typical AES spectra for Pd electrodes after the electrolysis in Na,SO, solution.
In this case Fe, O and Pt signals were observed, the strength of Pt signal tending to increase with
bombardment time in this time region. The Fe and O signals were observed for every Au and Pd
electrodes independent of the nature of the electrolyte. The O signal always appears together with the Fe
signals and the intensity ratio of Fe to O is nearly the same as that of the spectrum obtained on a pure
Fe plate. Perhaps, traces of Q,, contained in the AES chamber bind with Fe atoms during the A"
bombardment. We considered that the number of O atoms estimated trom O signal is equal to the number
of Fe atoms covered with O atoms, assuming that each O atom binds for each Fe atom, and added the
number of O atoms to the number of Fe atoms estimated from the Fe signal itself, when estimating the
total amount of Fe atoms from the AES spectra.
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The distribution of Fe atoms from the top surface to the inner layers of the electrode estimated from the
results in Fig. 1 and Fig. 2 is shown in Fig. 3 and Fig. 4, respectively. For Au electrode the content of
Fe atoms on the top surface amounts to 44%. The amount of Fe atoms, in this case, becomes maximum
{about 60%) at several mono-layers from the surface and the distribution extends down to about 80 mono-
layers (corresponding to about 5 min. of the bombardment time). Whereas for Pd electrode the maximum
content of Fe is about 45% (top surtace) and its distribution extends down to 150 mono-layers. It is
noticeable that a large amount of Pt is also accumulated in the bulk of Pd electrode. The amounts of Fe
atoms produced in Au and Pd electrodes in every electrolyte solutions range between 1.0 x 10" and 1.8
x 10" atom/cm® for Au electrode and between 1.2 x 10" and 4.0 x 10" atom/cm® for Pd electrode.

100

Thus, the maximum total amounts of Fe present in Au and
Pd electrodes yield about 17 pg and 38 pg, respectively.
e However, in the case of Au electrode without any
mechanical treatment, the amount.ef Fe atoms produced at
the same electrolysis condition .is* smaller by one - two
orders of magnitude. This  result suggests that the
production of Fe atoms'is strongly influenced by the stress
of the surface crystal lattice.

Fig. 5 shows_the relationship between the amounts of Fe
atoms and the mean excess energies obtained for Au
electrodes in every electrolyte solutions. Although the data

50

Atomic Content /a1, %

o*

Y 5 10 are rather Seattered, there is a proportionality between these
Fig. 3. Dismabot:::r;:noeﬁrg:?:e,:ri\zplatomsh two terms.. This supports strongly that the production of
Au electrode after electrolysis in Na,SO, solution:
Fe (®), Pt (D), & Au (O).

Fe atoms is related to the excess heat evolution observed.

8

SIMS spectrum was measured for each scan (up to 15
scans) for Au and Pd electrodes after the electrolysis in
Na,SO, solution. Fig. 6 and Fig. 7 show the profiles of
the isotopic abundance of Fe atoms in Au and Pd
electrodes, respectively. The Fe atoms detected at 15 scans
correspond to those existing in the depth around 180 mono-
layers from the top surface. For Au electrode, the contents

Atomic content /o1, %
8

ot L 4 of the particles with mass numbers 54, 56, 57, and 38
Bombordmentiime / min & corresponding to Fe isotopes obtained from the spectrum of
Fig. 4. Distribution profile of Fe and Pt atoms in first scan are 6.5, 77.5, 14.5, and 1.5%, respectively, clearly
Pd electrode after electrolysis in Na,SO, solution: different from the natural isotopic abundance of Fe atom.
Fe (@), Pt (x), & Pd (O).
G B : = om In particular, the difference is remarkable for the particles

with mass number 57, whose content is about 0.6 times the
natural *'Fe content. On the contrary, the content of the particles with mass number 56 is decreased by
15.5% from the natural “Fe content. Whereas, for Pd electrode, the rates of the particles with mass
numbers 54, 56, 57, and 58 are 7.8, 854, 6.2 and 0.6%, respectively, different from these natural value
to some extent. Such a departure becomes significant with the particles present in more inner layers of
the electrode. Eventually, for Au electrode the content of the particles of mass number 57 after 10 scans
reaches about 25%, being about 11 times the natural “'Fe content.
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Similar results should be obtained also from the analysis of the signals of mass numbers ot 70. 72, and
73 corresponding to FeQ. it all the particles with mass numbers 54, 56. and 57, are of Fe atoms. The
signal intensity ratios of 57 to 56 and of 73 to 72 obtained are plotted against every scan

numbers for Au electrode in Fig. 8. Although the plots are rather
scattered, we can see that these ratios are, on the whole, in
agreement with each other. Therefore, the change of the content
of’ mass numbers 54, 56, and 57 from the natural value, shown in
Fig. 6 is not due to FeH formation but probably due to some
nuclear transmutation to produce Fe atoms.

LaM)
T

Nes Zalom- cni?xiQ'®

As can be seen from Fig. 6 and Fig. 7. there is unambiguous
difference in the isotopic abundance change between Au and Pd

electrodes. In the former case, the increase of *Fe is significant, :
while, in the latter case, the increase of ®Fe is noticeable. This 0 500 10(130
suggests that the nuclear transmutation proceeds through somewhat Re /mW

ditferent processes for ditferent metals.

Fig.§, Plots of the total amount of Fe aloms

s . Rk ; § i : y, against the mean excess energy for Au electrode:
The possibility ot the formation of Fe atoms from the impurities Na,S0, (0), K,CO, (®), & KOH (a).

ot chemical reagents or of the cell materials would be negligible

because of the following reasons; (i) the number of Fe atoms from

the electrolyte reagent should be at most 7 x 10" atomsiwe.g.. in

100 ml of 0.5 M Na,SO, (Merck spurapur grade reagent, Ee< 0.01 ppm.) solution, and (ii) the number of
Fe atoms coming from the impurities in Au cathode and Pt anode materials would be negligible judging
from the purity of these materials as have already mentioned. Hence, the amount of Fe atoms produced
in Au electrodes in this experiment is at leasts] ==2 orders of magnitude larger than the values estimated
above. Even if all impurity Fe atoms are accumulated in an Au electrode they could not give such clear
Fe AES signals as those shown in Fig 1s" From this point of view. most of the *Fe atoms. which being
still the major isotopic component, are considered to be the product of nuclear transmutation together with
*Fe and “Fe atoms.

100 100

The isotopic abundances  of o~ R PEes
Mg, Si. K and Ti. obtained -

from the SIMS spectrum of - ®

first scan are shown to =

Table 1. As  seen, the A

isotopic abundances of these i

elements are in agreement

with these natural ones. g -
Therefore, these atoms can % *
be regarded as the impurities £ B 2
from the electrolyte reagents. Q=g 1o 15
The isotopic abundance ot Pt Sean Number Scon Number

atoms accumulated in Pd  Fig. 6. Profile of the isotopic abundance of Fe  Fig. 7. Profile of the isotopic abundance of Fe

ustiole way dose 1o atoms in the Au electrode. Solid line: the content  atoms in the Pd electrode. Solid line: the content
of the particles on mass number 56 (0), 57 (@), &  of the particles on mass number 56 (0), 57 (@), &
54 (O). Dotted line: natural isotopic abundance 54 (O). Dotted line: natural isotopic abundance
levels of *Fe (1), 7Fe (2), & %Fe (3). levels of *Fe (1), “Fe (2), & *Fe (3).
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Isolople Abundance /oi, %

lsolope Abundance /o1, %
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the natural isotopic abundance.  Accordingly. we can not connect this Pt formation with nuclear
transmutation, however, it is a very curious phenomenon that a considerable amount of Pt atoms are formed
and the content becomes maximum at around 100 layers below the Pd electrode.

T T
From these facts. it may be concluded that iron with a B 'rfl“
different isotope composition was produced by the light
water electrolysis and its production is attributed to some
nuclear transmutation.
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Fig. 8. Signal intensity ratio of mass number 57
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mass number 72 (@).

TABLE I
Isotopic Abundancesof Mg, Si, K and Ti Atoms
Elements Isotopes Isotope content Natural isotope
content
(%) (%)
Mg Mg 77.07 78.70
?5Mg 12.19 10.13
28 Mg 10.74 11.17
Si 28¢5 90.75 92.21
2981 5.62 4.70
30gj 3.62 3.09
K SIK 93.93 93.10
ik 6.06 6.88
Ti B L 8.68 7.93
Sl 7.19 7.28
“.8&ps 74.37 73.94
“3pi 5.15 5.51
SO0qj 4.59 5.34
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POSSIBLE NUCLEAR REACTIONS MECHANISMS
AT GLOW DISCHARGE IN DEUTERIUM

AB. Karabut, Y.R. Kucherov, IL.B. Savvatimova
Scientific Industrial Association "Luch”
Zhelesnodorozhnaya str.,24,  Podolsk
Moscow Region, Russian Federation 142100

ABSTRACT
Experimental results of impurity concentration measurements in palladiumcathode by different methods
before and after glow discharge in deuterium experiments are presenteds Some very strange elements which

we could not find in discharge environment can be seen. An attenipt to understand this situation on the
basis of fission and fusion in Pd-d system is presented.

1. INTRODUCTION

One of the main problems of the "cold nuclear fusion” is the discrepancy between experimentally obtained
amount of heat and amount of nuclear products. [let u§“summarize some known experimental facts [1,2]:

I. Excessive heat is generated with the outpuat a-few times larger than input.

2. Weak neutron signals with intensity 40-107 s

3. Weak gamma-radiation with intensity <I10° s

4. Characteristic X-rays with iftensity <10° s

5. Tritium formation.

6. Helium isotopes, mostly 'He with intensity <l10%s™

7. Charged particles have high energy, up to 10 MeV and more.

As we noted in [2], to explain excessive heat we must assume that either charged particles have small
energy (E < | MeV), or they are heavy (heavier than ‘He). This situation cannot be explained in terms
of "hot" or "micro hot" fusion, because in this case cross-sections of nuclear reactions are well known and
branching of nuclear reactions - neutrons to tritium and 14 MeV neutron group to 2.45 MeV group does

not correspond to thermal d-d reaction.

An interesting data appears with material science results. Earlier we considered only helium and tritium
aspects of cold fusion, though we could see anomalies with other impurities for some time.
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2. INITIAL MATERIAL

We used pure 99.99 grade palladium as a cathode material. The bulk mmpurities content was defined by
spark mass-spectrometry for all the elements of the Periodic Table. The analyses were made in the mass-
spectrometry laboratory of GIREDMET analytical center. The method resolution was 10™ atomic %, with
standard deviation 0.15 -0.30 for different elements.

3. THE INVESTIGATION OF CATHODE MATERIAL COMPOSITION

For cathode material element and isotopic composition investigation X-ray microprobe (SEM "Hitachi S-800"
with Link Analytical "LZ-53" detector}) was used (A.D. Senchukov's group, SIA "Luch"), and secondary ion
mass-spectrometry (SIMS) in L.P. Chernov's group (Tomsk Polytechnical Institute) and in A.G. Lototski's
group (GIREDMET). Impurities in discharge environment (Mo, SiO?, Al,@y), which could be transported
to the cathode in the discharge were also investigated. '

As a result such elements as Na; Mg; Al; Si; S; Ca; Ti; Cr; Fe;"Ni;. Zny Ge; Br; Sr; Mo can be seen in
the Pd after glow discharge experiments, sometimes up to 0.1% in th& upper 1 micron layer of the cathode.
Especially large is the contents of Na; Mg; Br; Zn; S; Mo; Si. % The last two elements can appear due
to sputtering. The appearance of other elements we can't explain. Wholly unexpected is the presence of
germanium. The distribution of the impurities over the .¢athode surface was measured by the microprobe.
The comparison of the distribution with SEM photos shows. that most of the impurities are localized along
the palladium crystalline boundaries. We must néte that 'this method resolution is about 107% and it
doesn't show any impurities in the initial material. ~Adjacent to palladium Mo-cap only silicon can be seen.

The data on isotopic composition obtained in different groups varies and we will discuss it in our next
paper.

4. DISCUSSION

Let us look at a possible nuclear reactions which can lead to heavy charged particles (A>4) formation.
We can extract reactions that ‘de not contradict known data. Reactions can be written as follows:

A+ A FA3+ ..t A -B +B, +.. +B, (1)

in the left side are the reacting particles and reaction products are in the right side. As sharp peaks can
be seen on charged particles spectrum, the pulse of reaction products must be fixed and there are no more
than two reaction products in each act. It means that (1} can be written as:

Ay +As + ..+ A, - B, + B (2)

For the discharge in deuterium with palladium cathode left side can look like: d+d; d+d+d; nd; Pd; d+Pd;
2d+Pd; 3d+Pd etc. Variant d+d in form of d(d,'He)n and d(d,t)p, judging from neutron and c.p. spectra
is not the main reaction.

For nuclear reaction to take place conservation laws must take place: energy, pulse, charge, barion charge,
spin, isotopic spin, evenness. The deviation from these laws usually asks for too much energy and in case

of "cold" reaction can be put aside. If we put aside Coulomb barrier problem, which is the main problem
for "cold fusion,” it appears that there are a rather limited number of nuclear reactions for which
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conservation laws are fulfilled. The amount of possible reactions goes down dramatically it we assume
that only stable isotopes are formed. This statement must be true because palladium sample's radioactivity
is very weak after the experiment. Than the list of possible reactions will look like:
46Pd - (SGKI + I[)Ne); (JSBr + IINa); (34se + IZMg)’
(2Ge + S0 GoZn + ((S); (NI + zAr); (3}

(e + i) GJET + 5, T1)

wPd + d - all forbidden. (4)

Pd +2d = (FSr + PNe); ("Ge + *S) (5)
46Pd + 3d N (95, 97M0 + 191:;), (98-]04Ru + IDB) (6)
~ (4Pd + “Li) (7)

It should be noted that the only allowed "catalytic" reactionsis with, ®Li formation. From this point of
view the following elements can be expected in palladium: SLi:"°B: F: Ne:; Na; Mg; Si; S; Ar; Ca; Ti;
Cr; Fe; Ni; Zn; Ge; Se; Br; Sr; Mo; Ru.

The order of the energy in these reactions ~1 MeV_for group (3) - fission, ~20 MeV for group (5) and
~30-40 MeV for groups (6) and (7) - "fusion-fission."™ For excessive heat release in our experiments
(~10kJ) this corresponds to ~10" reactions in gng”experiment for the sample with the volume 107 cm’,
or 10 - 107 atomic %, which is higher thanreselution threshold for the most analytical methods. If the
reaction takes place in a thin layer thisfonlyiincreases the local impurities concentration. If this layer is
about | micron thick, reaction producticoncentration can reach ~0.1%.

CONCLUSION

In the assumption that mechanisms exist allowing to overcome nuclear barriers, fusion and fission reactions
for which conservation_lawsyaresfulfilled are taken into account. The analyses of the impurities, appeared
in pure palladium afterglow discharge experiments, give suspicious correlation with predicted elements.
The given results are still difficult to call final, but if they will be confirmed on the basis of larger
statistics they will suggest a new approach to the problem. The unique role of the deuterium will be
questioned because the same thing can be constructed for other gases and metals. It will also initiate the
search for long-living resonances of nuclear shell of Pd, excited by inelastic scattering of discharge ions

(of the type of the laser effect).
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MICROANALYSIS OF PALLADIUM AFTER ELECTROLYSIS IN HEAVY WATER

Sylvie Miguet and John Dash
Physics Department, Portland State University
PO Box 751
Portland, OR 97207-0751

ABSTRACT

The morphology and microcomposition of palladium after electrolysis in heavy water were studied. Fibers
which appeared on the surface were observed to change with time. Evidence which supports the possibility
of transmutation is presented.

INTRODUCTION

Previously we reported finding concentrations of unexpectéd ecléments on palladium cathodes after
electrolysis in an electrolyte containing H,SO, and D,O (1,2). We report here the results of analysis of

palladium 0.3153 mm thick used as a cathode for 25 hour§ and then inadvertently as an anode for 170
minutes.

EXPERIMENTAL METHODS AND RESULTS

The electrolysis experiments have been carriedwout,<first, for about 5 hours during summer 1993, and then
for about 23 hours during summer 1994,

For the first 5 hours of operation, the experimental setup consisted of two cells in series, one (light water
control cell} containing 0.06 mol draction H,SO, (analytical reagent} in deionized H,O, the other (heavy

water cell} contained 0.06 mol“fiaction H,SO, in D,0O (99% D,) and both containing a cold-rolled Pd
cathode and a Pt anode.  The anedes were made from 99.9% platinum and the cathodes were made from

99.9% palladium. Chemical, analyses of the palladium and platinum were provided by the supplier. The
palladium foils were produced by cold rolling from the initial 0.5 mm thickness to 0.315 mm.

For the next 20 hours of operation, a new setup was used. Two cells were connected in series but, this
time, the control cell contained two Pt electrodes, and the experimental cell contained the previous Pd

cathode and Pt anode of the heavy water cell. Both contained acidified heavy water (0.06 mol fraction
H,S0, ).

In the last experiment, the palladium was used inadvertently as an anode. After electrolysis for 170
minutes, the cell current rapidly dropped to zero. When the cell was opened, we found that the lower part
of the palladium had dissolved. The electrolyte, originally a clear liquid, was now a black powdery solid.
Some of this black solid was attached to the platinum anode but the platinum was not damaged.

In this series of experiments, a recombination catalyst consisting of a substrate coated with platinum black
(Los Alamos type electrode, 20% Pt on carbon) was utilized to recombine the off-gases in a closed system.
Electrolysis was performed at current densities ranging from 0.75 to 1.5 A per cm’.
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Excess heat compared with the control was observed during both the 1993 and the 1994 experiments.

Surface chemical analyses of the palladium cathode were performed with a LINK ANI10.000 Energy
Dispersive Spectrometer (EDS) attached to an ISI-8840 Scanning Electron Microscope (SEM). The thin
window of the EDS detector was in place, thus allowing detection of atomic number six and above. The
cathode was titled 45 degrees along the longitudinal axis for efficient X-ray detection and enhancement of
the surface relief.

We report here the results of analyses of the concave side and the edges of the palladium cathode.

Fig. 1 shows the lower part of the concave side of the palladium cathode after the last electrolysis
experiment during which anodic dissolution occurred. The smooth, rounded features near the bottom are
believed to be the result of electropolishing; although localized melting might also-produce similar features.
Comparison of the crystal size in the upper and lower parts of this electrode. may be helptul in deciding
this question. This has not yet been done.

Microchemical analyses were obtained from the bottom of the gléctrode “and from the areas indicated by
the letters k and s in Fig. 1. Unexpected elements observed’en the bottom edge include aluminum and
titanium.

Fig. 1 Lower part of the concave side of the palladium cathede. This side faced the counter electrode
during all of the electrolysis experiments. The region indicated by the letter k is approximately at the

electrolyte level.
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An example of the location of titanium is shown by the region labeled j in Fig. 2a. which is enlarged in
Fig. 2b. The spot labeled J1 has no titanium (Fig. 3a). whereas the spot labeled J2 contains about 25%
titanium (Fig. 3b).

a. b.

e

- T

Fig. 2(a) Portion of the lower edge of the palladium electrode. (b) Enlargement of the region J in Fig.
2a.
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Fig. 3a EDS spectrum of spot J1 in Fig. 2a Fig. 3b EDS spectrum of spot J2 in

Fig. 2a.

A Dlack blob appeared on the palladium electrode. near the electrolyte level. after 10 hours of electrolysis,
in June 1994,  This persisted for 15 more hours of electrolysis and through numerous washings with

deionized water. The portion of the blob in region k of Fig.1 is shown in Fig. 4a as it appeared on Dec.
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1. 1994, Here it is obvious that fibers protrude from the blob. Apparently, changes occurred in both the
blob and the fibers. either while the lower part of the electrode was being examined in the SEM or during
storage between successive SEM examinations. For example, Fig. 4b shows that bulges occurred along the
fibers.

Fig. 4 Enlarged view of region k in Fig. 1 (a) 12-1-94. (b)1-17-95

The fibers are composed mainly of palladium. sulfur, carbon. and oxygen. but the proportions of these
elements are quite variable. The bulges also have variable composition, which appears to change with time.
This can be seen in Fig. 5. The bulgeilabeled E1 in Fig. 5b gave the spectrum shown in Fig. 5d. in
which peaks for silver Lo and silver, LB are labeled. The ratio of the intensities of these two peaks is
0.57. About one month later, the bulge changed in appearance (point E, in Fig. 5c¢). and the ratio of the
two silver peaks increased to/0.82 (Fig. Se). Because the silver LD peak coincides with the cadmium Lo
peak, a possible explanation for the change in peak ratio is that silver has been slowly changing to
cadmium.  This is consistent with our observation on another palladium cathode which had been
electrolyzed in heavy water: Silver was observed in high. localized concentrations shortly after electrolysis.
Examination 15 months later showed the presence of cadmium in addition to silver.

DISCUSSION OF RESULTS

The results presented here for a palladium cathode after electrolysis in heavy water are consistent with
those presented previously in that localized concentrations of elements not expected from impurities in the
system have been observed. Whereas we previously found gold and silver on the surface, we here report
aluminum and titanium concentrated inside the palladium, in addition to silver on the surface. A new
finding is the appearance of fibers on the surface. whose composition appears to change with time. Similar
fibers have been observed by others after electrolysis of palladium in heavy water (3).
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ELECTROLYTICALLY STIMULATED COLD NUCLEAR
SYNTHESIS OF STRONTIUM FROM RUBIDIUM

by
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Physics Department, California State Polytechnic University
3801 West Temple Avenue, CA 91768
&
ENECO, Inc., 540 Arapeen Dr., # 205, Salt Lake City, Utah 84108
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ABSTRACT

Two separate mass spectrometric analyses, SIMS and ICPMS of 1.0<amu, discrimination with the latter
preceded by an ion-exchange column separation of strontium and tubidium, performed by two independent
laboratories on the pre-run and post-run cathode material fromea, lightywater based rubidium carbonate cell
and a rubidium hydroxide cell provide strong evidence for the “electrolvtically induced transmutation of

rubidium to strontium originally hypothesized by the author®in connection with his CAF hypothesis ("Cold
Alkali Fusion™).

INTRODUCTION

Analyses of the pre-run electrode material and*post=run electrodes from two light water based rubidium salt
electrolytic cells, cell 533 ( rubidium carbonate)” and cell 56 (rubidium hydroxide) having nickel mesh
cathodes by two independent laborateries provide strong initial evidence in support of Bush's CAF
Hypothesis [1,6] ("Cold Alkali Fusion"} that strontium is being produced from rubidium via a cold nuclear
reaction in which a proton is being)added to Rb* (Rb*) to produce Sr*(Si*). The post-run cathode
material of cell 53 was analyzed*wia SIMS, while that for cell 53 and cell 56 was analyzed via Inductively
Coupled Mass Spectrometry (1 amu diserimination} following an ion exchange column enhancement of the
strontium relative to the rubidium [1,2,6] at WCAS ("West Coast Analytical Service, Inc.") of Santa Fe
Springs, CA. This result combined with the earlier mass spectrometric evidence and its correlation with
the excess heats measured®via calorimetry also provides support for the author's LANT ("Lattice Assisted
Nuclear Transmutation”) hypothesis [3] according to which a cold nucleosynthetic chain extending beyond
strontium is generated.

CELL DESIGN AND CALORIMETRY

The cell and calorimeter design employed for the present series of experiments were of two types: (1)
Cells 53 and 56 were essentially the same as that reported in Ref. 2. which was a modified
Fleishmann-Pons electrolytic cell (Ref. 4) with the following principal modifications: {(a)} the use of a
platinum  black recombiner in the cell to allow for closed-cell operation, (b) a magnetic stirrer that
provided for more uniform electrolyte mixing, and (¢} Teflon coating of all nonelectrode materials to reduce
electrolyte contamination. Additional details regarding the experimental setup provided in ref. 7.



Bush 29
Fig. 1 Cathode post-run mass spectrogram.
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Fig. 3 Cathode post-run mass spectrogram.
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SIMS RESULTS FOR POST-RUN CATHODE OF CELL 353

A SIMS analysis for the pre- and post-run cathode material of cell #53 showed strong signals at mass
numbers 86 and 88 that were not present in the pre-run spectrum [1,2,6]. Fig. I, Fig. 2, Fig. 3, and Fig.
4 portray the four mass spectrograms, respectively: Post-run cathode material: 0-100 amu, Pre-run: 0-100
amu, Post-run:  [00-200 amu, and Pre-run: 0-100 amu. Appendix A provides an interpretation of these
from the standpoint of hypothetical strontium production. An interesting finding from the standpoint of
the CAF Hypothesis [1,3,6] is the fact that, within experimental error, the ratio of the line height for mass
number 86 to that for 88 was the same as that for the ratio of the rubidium signals at masses 85 and 87.
(The SIMS tests were performed under the auspices of a well known U.S. National Laboratory, which
because of the present political atmosphere for cold fusion work, prefers not to have their name revealed
at this tume.)

A disadvantage of these SIMS tests was that the mass spectrometer employed was unable to discriminate
between rubidium hydride and strontium; i.e. Rb¥H would be indistinguishable, from Sr*. So, even though
there was strong evidence pointing to the noninvolvement of rubidium hydride, such as the relative
instability of that compound and the fact that the rubidium oxide line,sxhich should have been higher than
those for RbH because of the greater stability of RbO, were shorter, than those for the putative RbH, it
was decided to pursue additional tests in which a chemical separationtof the rubidium and strontium would
be performed prior to the mass spectrometric analysis. These analyses were carried out by West Coast
Analytical Services, Inc., of Santa Fe Springs, CA.

Ton Column Exchange Separation of the Rubidium, and Strontium Followed by ICPMS
("Inductively-Coupled Plasma Mass Spectroscopy') (€ells 53, 56)

Since, at least in principle, criticism could be.levelled at the SIMS results by suggesting the formation of
RbH to account for an apparent strongsenhancément of Sr® to Sr™ it was decided to have an ICPMS
("Inductively Coupled Plasma Mass Spectrometry") analysis performed at an independent laboratory, West
Coast Analytical Service, Inc. |1,2] (Hereafter: WCAS) of Santa Fe Springs, CA. Two pages of their
final report are included as Appendix, B. Because the mass discrimination of the spectrometer was limited
to one amu, an ion-exchange colummn separation was first performed to concentrate the divalent strontium
relative to the monovalent rubidium, which was washed selectively out of the column.

A summary of the WCAS«results 1s included in the Table of Fig. 5. Previously WCAS had found that
the virgin cathode material gave readings for the relative percentages of the two strontium isotopes of
interest essentially the same as that of the Strontium Standard average given in the data table of Fig. 5
as follows: Sr 86: (10.51 + 0.04)% and Sr 88: (89.49 = 0.04)%. This gives a ratio of Sr 88 to Sr
26 for the standard (and virgin cathode material) of (8.515 + 0.004) to which the ratios for the post-run
cathode material will next be compared. From the data summary in Fig. 5, the following results are seen
for the post-run cathode material of cell 53 (Sample A#53) for the test date of (4/9/93): Sr 86: (22.20
+ 0.05)% and Sr 88 (77.80 £ 0.05)%. The ratio of Sr 88 to Sr 86 is thus (3.504 + 0.002), which is
lower than the ratio for the virgin material by about 716 standard deviations as seen by the following:
(8.515 - 3.504) (0.007)y = 715.8. Since the ratio was reduced significantly from that of the standard
(pre-run cathode material), this provides good evidence for an enhancement of Sr 86 relative to Sr 88 for
the post-run cathode of cell 53, a light water based rubidium carbonate cell.
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Fig. 5 WEST COAST ANALYTICAL SERVICE, INC.
CSP.U. Job # 23653
Dr. Robert T. Bush April 22, 1993
LABORATORY REPORT
Table 1
Total
Date Sample 1D Sr 86 Sr &8 Strontium
4-8-93 0.01lppm Sr Std 10.48 89.52 10ppb
4-9-93 0.01ppm Sr Std 10.48 89.52 10pph
4-13-93 0.01lppm Sr Std 10.56 89.44 10ppb
4-14-93 0.0lppm Sr Std 10.53 89.47 10ppb
10.514+0.04 89.49-0004
Date Sample ID Sr 86 Srgs
4-13-93 100ppm Rb/0.01ppm Sr. 10.47 29.53 10ppb
4-15-93 100ppm Rb/0.0lppm Sr. 10.55 89.45 10ppb
10.51+0.06 89.49+0.06
Date Sample ID S 86 Sr 88
4-8-93 A#53 ND ND ND
4-9-93 A#53 22.2 778 1400ppb
4-15-93 A#53 12.05 87.95 NC
Date Sample ID Sr 86 Sr 88
4-8-93 #56PR 22.3 77.7 NC
4-9-93 #56PR 26.8 73.2 1500pph

NC - not calculated

For cell 56 (light water based rubidium hydroxide), which had evidenced about five times as much excess
heat as cell 53 based upon calorimetry, the data table of Fig. 5 gives results for the analysis of sample
#56PR on (4/9/93) as follows: Sr 86: (26.80 = 0.05)% and Sr 88 (73.20 + 0.05}%. The following ratio
of Sr 8% to Sr 86 for these numbers implies an even greater electrolytically induced enhancement of Sr
26 relative to Sr 88, which could be anticipated based upon the greater excess heat exhibited by cell 56:

(2.731 = 0.003) Again, as dramatic evidence for this enhancement of Sr 86 relative to Sr 88 this ratio
is less than the standard by about 826 standard deviations as seen by the following: (8.515 - 2.731)
(0.007) = 826.3. Thus these ICPMS results of WCAS obtained by first achieving a chromatographic
concentration of the strontium relative to the rubidium provide strong independent support for the SIMS
results.
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SUPPORT FOR THE LANT HYPOTHESIS

According to the author's LANT hypothesis [3] ("Lattice Assisted Nuclear Transmutation™  strontium
production would not necessarily be the end of the transmutation line. Rather, the Sr atoms formed in
the lattice would themselves now become targets for the lattice assisted addition of a proton. This would
produce an entire cold nucleosynthetic series. the Rubidium Series [3]. shown in Fig. 6 taken from
reference 3. A comparison of the SIMS spectrographs of the cathode material of Cell 53 (rubidium
carbonate) before and after running provides evidence for the synthesis of such nuclides as shown in the
Table of Fig. 7 entitled "Tsotope Production via Cold Nucleosynthesis: Rubidium Series [3]." In this
respect it is interesting to note from the Table in Fig. 7 that the total excess heat (based upon Q values)
produced in connection with this synthesis should be (3.8 + 0.4) x 10" MeV, whereas the actual excess
heat for cell 53 as determined from calorimetry [3] was approximately (4.0 + 0.8) x 10" MeV. This is
rather good agreement and provides initial support for the LANT hypothesis.

Fig. 6

Lattice-Assisted Nucleosynthésis: Rubidium Series
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Fig. 7
Isotope Production via Cold Nucleosynthesis: Rubidium Series
(Cell 53)
Mass Net number of Nuclei Total Encrgy Relcased
Number Nuclides Synthesized Synthesized x 10" (MeV x 10')
(A)
86 i 1.34 1.29
87 +SP 19.25 33.30
88 St 39YRR(1nsn)o 4021}8(880) 0.52 0.55
89 i 1.66 4.6
90 o2 0.28 1.1
91 B! 3.00 12.1
92 oMo” {(small) (small)
93 oMo® 27.03 148.10
94 Mo™ 023 143
95 wMo™ (small) (small)
96 ;TR (srfiall) (small)
97 STy P (small) (small)
9y uRu™ (small) (small)
99 O T A £ . (small) (small)
100 LA L 0.30 3.90
101 uRu'™, RO 3.70 41.30
102 Rn'", pd¥ 1.21 14.50
103 SR0%, (N 1.40 17.80
104 WP 0.54 7.30
105 ;i S € L (small) (small)
106 s,  Cd' {small) (small)
107 oA 0.54 7.30
108 Wl 0.23 3.90
109 N o L, 2.25 39.70
110 LCd? (small) (small)
111 «Cd' 491““[(2.59) {(small) (small)
112 oSn'" 2.25 44.60
Sums: 65.73 x 10'° 384.17 x 10" MeV

Estimating a ten percent crror, then, the total cnergy to produce the above based upon the LANT Model is
approximatcly (3.8 = 0.4) x 10" MeV versus the total excess heat determined from calorimetry for Cell 53 of (4.0
= 0.8) x 10" MeV.
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CONCLUSIONS

With the corroborative independent mass spectrographic results of the two separate laboratorics the cvidence supporting
the clectrolytically induced transmutation of rubidium to strontium, as cvidenced by the shift in the abundance ratio
of Sr-86 to Sr-88, must be congidered to be significant These results add support to the author's CAF and LANT
hypotheses.  Note that any strontium contamination would only tend to shift this ratio back to the natural abundance
ratio for the two strontium isotopes.
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APPENDIX A: Interpretation of the SIMS Mass Spectrograms

The mass spectrograms of Fig. 2 and Fig. 3 were carried out by SIMS analysis, respectively, for the
post-run cathode material and for the pre-run cathode. (Earlier mass spectrometry established an upper limit
on the strontium in the post-run solution from cell 53 of 5 ppb.) Note the following from Fig. 3
(Pre-run):

Fig. 3 (Pre-runY. Mass 86: The height of this signal is about 3.6 ¢m corresponding on the log-scale to
an ordinate of 190 counts
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3.5 cem signal height: 150 counts
Nickel 58: 10,0 cm signal height: 1,250,000 counts

Fig, 2 (Post-run): Note that the signal height discrimination for this spectrogram is greater than that for
the one of Fig. 3. Thus, the spectrogram of Fig. 3 15 associated with only a 50 V offset, whereas that
of Fig. 2 is associated with a 125 V offset. Thus. in comparing signal heights from Fig. 2 to those on

Fig. 3 we must multiply the numbers of counts in Fig. 2 by the ratio of the Nickel 58 signal in Fig. 3
to_that in Fig. 2:

Mass 86: 3.25 signal height: 36 counts
Mass 88: 2.6 cm signal height: 16 counts

Nickel 58: 9.5 em signal height: 31,000 counts

Ratio of Nickel 58 signal in Fig.3 to that in Fig.2: (1.250.000/.31.0000= 40.32.

: | ; i, 3 ith 1l in M. 3:
Mass 86: 36 x 4032 = 1. 452 counts

Mass 88: 16 x 40.32

645

(1,452 - 190) (645 - 150)

2.58. (1)
Note that the ratio of the naturaleabundances of Sr-86 and Sr-88 is approximately:
Q12 )

Thus, we have an isotepic abundance ratio shift by a factor of

255/ 012 = 21. (3)

Note, also, that the ratio of the natural abundances of Rb-85 and Rb-86 is about

2.59. )

The fact that the ratio in (1) so closely matches that in (4) is strong support for Bush's hypothesis that
the strontium arises from the rubidium via the addition of a proton at the surface of the nickel.

Finally, how do we know that masses 86 amd 88 in B correspond to strontium and not, say, to rubidium
hydride. Quite aside from the well-known instability of rubidium hydride is the fact that a second mass
spectrometric study in which the rubidium and strontium are first chemically separated via an ion exchange
column shows a strong enhancement of Sr-86 over Sr-88 both for the post-run cathode material of cell 53
and for a new light water rubidium hydroxide (0.57 M)} cell (cell 56).
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APPENDIX B (WCAS)
WEST COAST ANALYTICAL SERVICE, INC.
C.SP.U. Job # 23653
Dr. Robert T. Bush April 22, 1993
LABORATORY REPORT

STRONTIUM ISOTOPE RATIO DETERMINATION
SUMMARY

The results obtained and listed in Table | (Fig. 6 )} show that the method works as designed, using single
and mixed standards. For sample A#53, some enhancement was determined, particularly on 4-9-93 when
sequence 2 was performed, Sr86 = 22.2 & 0.05. Sequence 2, has'been producing the most consistent
results. Sample #56PR demonstrated verifiable enhancement,/Sg86 =26.8 = 0.05.

On 4-14-93, we decided to run A#53W1 from the first sequence just to have similar batch results as
obtained for #56PR. The strontium standard looks greatpomnot much strontium detected in the sample.
(Pages 50 and 9)

The next experiment was designed to improve the chromatography. The amount of rubidium in solution
exceeds the capacity of one column, so twosCelomns were hooked together and a series of solutions run
through them. The results for the standard are very consistent with single column values; however, for
a real sample such as A#53, the strontium is still coming out early in W1 instead of DP-2 where we
would like it to. (See pages 51 and 523also results pages 10 and 11, 4-15-93.)

To demonstrate adequate resolution of the mass spectrometer, an experiment was devised on 4-16-93 (page
53). The idea is to use the scanning mode on the ICPMS instead of the peak jumping mode used when
measuring isotope ratios. Inm the scanning mode, the resolution between peaks would be more obvious
because many more data, points are taken as the mass spec scans through the mass ranges. This test was
run twice because the detector tripped off due to the high rubidium counts. For the second scan, the
autotrip function was overridden. Page 12 shows the trip results while page 13 shows the scan with the
trip switched off. The results are most vividly shown in the two mass spectra, page 14 and 15. Page
14 shows excellent base-line resolution and demonstrates the difference in magnitude of the
rubidium/strontium concentrations.

Page 15 shows what would happen to the spectrum and the results if no chromatography was used on the
samples to reduce the rubidium levels. Notice peak saturation for both rubidium isotopes as indicated by

pitch-fork shaped peaks. Also notice the peak widths and how they spread out into the mass 84 and 7
to some extent.

Page 16 is a mass spectrum of the peak jumping mode, and it shows the resolution, peak width also.
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EXPERIMENTAL

Rubidium carbonate impregnated nickel matte electrodes from WCAS Job number 22542 were subjected
to ultrasonic cleaning and acid etching to solubilize any strontium isotopes present so isotope ratio
measurements using ICPMS could be made. Results are summarized in Table 1. Total Strontium levels
were calculated and are reported in Table 1.

Ion Chromatography/cation exchange was used to separate the nonovalent rubidium from the divalent
strontium.  Ten milliliter fractions were collected from the end of the column and analyzed in batches by
ICPMS.

A two-step sample preparation scheme was used. The first step was eight hours of sonication in 2mH
HCL. The second step was 24 hours of sonication in 10% HCI, followed by 4 days of room temperature
etching with the end point being a light green color from the nickel matrix. Each.of the two samples was
then washed with DI water three times and set aside to dry. The solutions 0f.10% HCI were then brought
to approximately thirty milliliters (see page 43).

The first analytical sequence (lon Chromatography, fraction collection, Isotope ratio ICPMS) of the two
samples and a strontium only standard is recorded on pages 44& 45, The actual instrument printouts are
on unruled paper, pages 1-3. The results indicate possible enhancement for A#53 and substantial
enhancement for #56, data Table 1, 4-8-93.

The second analytical sequence (pages 46 & 47, results pages 4-6} is from sending the fractions collected
in sequence one, back through the column to try to™get better separation between the rubidium and
strontium. The results indicate enhancement for bothsamples. See results Table 1 data for 4-9-93.

The third sequence came ocut of our congern for demonstrating that the rubidium levels in the samples were
not artificially enhancing the strontiuniuisetopes, resulting in false ratios. (Pages 48 & 49 on 4-13-93 and
pages 7 & 8 from printouts contain test</information.) The conclusion is that the chromatography is
providing enough separation and the\resolution of the mass spectrometer is such that no artificial ratio
enhancement is being induced bysthe high rubidium levels. Isotope ratio values are listed in Table 1 for
4-13-93.
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LOW TEMPERATURE NUCLEAR CHANGE OF ALKALI
METALLIC IONS CAUSED BY ELECTROLYSIS

R. Notoya
Hokkaido University, Catalysis Research Center
Kita-11, Nishi-10, Kita-ku Sapporo, 060, Japan

ABSTRACT

[t was found that the hydrogen evolution reaction on platinized platinum and porous nickel in various
alkaline solutions was causative of the nuclear reactions. 0.5 mol/l potassiumfand sodium carbonate, and
0.1 mol/l cesium sulfate solutions of light and heavy water were used forselecteolysis in thermally open
cells.  Analysis of the electrolytes by use of ICP-MS, a flame photospeetrometer, a liquid scintillation
spectrometer and a y-ray spectrometer, revealed that the some nuclear products were generated during
electrolysis, for example, from potassium and proton to calcium,.from:cesium-133 and neutron, proton and
so forth to some species of mass numbers of 132 to 140 amuy{ from sodium-23 and neutron to sodium-24,
as well as tritimm, which were accompanied by an extraordinary large heat evolution. The reaction
mechanism for the cold fusion caused by electrolysis is preposed, in which the intermetallic compounds
between alkali metals and cathode materials play an important role in making the solid reaction possible.

INTRODUCTION

In order for low temperature nuclear reaction$,to=eccur in solid, the reactants must be present in solid.
The cold fusion in heavy water was obsérved.on palladium electrode on which hydrogen electrode reaction
was occurring. In such a system, a“deuterimm which has been regarded as the reactant is absorbed in
palladium metal very well [1]. Accordingly the reactant seems to be present in solid in this case. On
the other hand in the case of light water cold fusion, there are few works to make a mention of this point
of view [2]. But, people do not"propose of the low temperature nuclear reactions of alkali metallic species
until they show the possibility of these species being present in solid. The author has dealt with this
possibility, on the basis_of ‘the“mechanism for the hydrogen evolution reaction (HER) [3].

The mechanism for HER 'in alkaline solutions on the so-called low overvoltage metals, namely, platinum
group metals, nickel, silver, titanium and so forth has been established by A. Matsuda and his coworkers
by use of the galvanostatic transient method (GSTM), as follows [4]:

M™ + xe - M(D), (1)
M(D) + xH,0 - xH(a) + xOH" + M*, ()
H(a) + H(a) = H,, (3)

where M*, M(I) and H(a) denoted an alkali or an other metallic ion with the valence x+, the intermetallic
compound between alkali or other metal and the cathode material and an adsorbed or absorbed hydrogen
atom on or in the electrode, and = the rate determining. On the contrary, almost of the electrochemists
in the world believe that the electron transfer step of HER in alkaline solutions consists in the discharge
of water molecule. Tt can be denied on the basis of the following experimental result.
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The exchange current density i, of the electron transter step (1) determined by GST-analysis of the most
initial change of overvoltage shows a linear relationship with that of the concentration of alkali metallic
ion but not pH with the slope of 0.5 for mono-valent or 0.8 [5] for di-valent discharge. That is consistent
with the kinetic equation (4) of a cation discharge:

8 i = const. x [Mx-l]l).s or 0.8, ere. ) (4)

1n

The another result of GST-analysis of the decay
process of overvoltage from a steady state to the
equilibrium, indicated that the accumulated alkali
atoms of M(I) amounted to about 10" atoms/cm’
of true surface area of a Pt electrode, as shown in
Fig.1 [6]. Consequently; alkali atoms have to
penetrate into the .depth~of = 1,000 monolayers
from the surfacey in_vyiew of the composition of
M(I) and the presence of its diffusion layer.
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0 ' : L . J Hence! takingiaccount of the mechanism of HER
-0.2 -04 -06 -08B 10 as shown wabove, you can expect the following
Ennhe (V) nuclear reaction to occur easily [3]:

Fig. 1 Relationship between Na atoms/em? of true Am 5 1. A+ T A+1 P 5

surface area of Pt and E ;. in 1mol/l Na,SO, sclutions, z 1P~z Z+1 )
pH=4.7(C) and pH=11.38{A).

; A A+, A+l 1
where Zm, 2 m', and 71 m', and 1,0

denote the nuclei of M(I), of the products. of.reaction (5) and of an adsorbed or absorbed hydrogen atom
H{a), respectively. In general, reactioni(5) produces some nuclear particles as the byproducts and then it
is thought that some reactions take place®among m, m' and these particles in the vicinity in the surface
layer of the electrode, as follows:

m, m' or m" +n,p,;d, t, or ¢ - m', m" or m" ' etc. + n, p, d, t, or «, (6)

and m, m',m" and m",.etc. should become the reactants of the next step. We found a certain amount
of tritium simultaneously in the same light water's electrolytes as used for the analysis of nuclear products.
At least, the reaction between deuterium atoms, d+d and/or d+d+d appeared to be occurring in parallel
with reaction (6) [1,7]. Consequently, the mechanism for the nuclear reactions seem to be expressed as
a chain reaction which is initiated by the formation of the intermetallic compound M(I).

This paper is concerned with heat evolution and the nuclear products as well as tritium, which were
observed in simultaneous or individual experiments.

EXPERIMENTAL RESULTS

The electrolytic cells used for a series of the experiments were the same as in the previous work. All
procedures of the experiments and the accuracies of the measurements were also nearly the same as
described previously [8.9].
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1. Excess Heat Measurement

The excess heat which was due to electrolysis in K,CO, light water solution on porous nickel, was found
to be in the range from 200 to 400%, in regard to more than 150 observations. In Cs, SO, also light
water solution, excess heat of 200 to 300% was observed on platinized platinum. Excess heat on porous
nickel in Cs, SO, light water solution might be considerably large as found to be 6,000% estimated by
comparison with the foregoing value on platinum, but not reproducible, because porous nickel was often
dispersed violently in Cs,S0, solution.

2. Tritium Measurement

All experiments concerning the fritium production during electrolysis were, carried out in the second
basement of a building in order to keep the background value of radiatien low and constant. A series of
the experiments for the measurement of tritium generated by electrolysis simultaneously with the v-ray
measurements were carried out for 6 hours to 3 days in a dark chamber made of a lead wall of 10 cm
thickness equipped with a germanium v-ray detector, which was seftled in an air-conditioned room at 20
+ 1°C. In this room we couldn't use airflow for cooling the cells, accordingly the observed values of
excess heat were slightly small [10].  After electrolysis, the amount of tritium in the electrolyte was
measured as described in the previous paper [9].

Typical energy spectra of the radioactivity measuréments ot the samples prepared by the test electrolyte
and control one are shown in Fig. 2. The background value of this scintillation analyzer was found to
be 44 + 0.4 cpm in the energy region of emission ray, 0 to 18.6 keV, by use of 1 ml distilled water
instead of the subject solution. The baCkground value, which was usually kept very stable, was checked
before each measurement.
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i C: 0.0 2000 37.75
0 1 250
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Fig. 2 Energy spectrum of radicactivity measurements by a liquid scintillation spectrometer. (a) test
electrolyte of 0.5 moll K,CO, of light water after electrolysis in celly; and (b) control cne, region A is due
to 3 with tables of the counts (cpm) in each energy region of interest.
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It is apparent from the experimental result observed in K,CO, solutions of light and heavy water [10] that the 8
amount generated is proportional only to the value of the excess heat, but not the duration of electrolysis and the
other factors. If % is the final product of the nuclear reaction, all of the produced % must be accumulated in the
electrolyte according to the mechanism shown by Eqgs. 1-3, because step (3) is rate determining. Therefore, the
above result suggests that % may be one of the intermediates of the nuclear reaction.

3. Analysis of Other Products of Cold Fusion

It was confirmed that some nuclear products were generated during electrolysis by use of platinized platinum and
porous nickel electrodes, in light water solutions of all alkali metallic ions investigated. For example, calcium of 4
ppm was detected in K,CO, light water solutions by a flame spectrometer [8]. The y- ray measurement revealed
the formation of *Na during electrolysis in Na,CO, solution. ICP-mass spectra of the electrolytes of Cs,SO, light
water showed several peaks of various nuclear products in the region from 132 to 140 amu.

The detection of calcium was described in detail in [8], therefore the present paper is concerned chiefly
with the result of the electrolysis of Cs,SO, solution in cells equipped with platinum and nickel electrodes

(hereafter, expressed by cell,, and celly) [11]. Cesium is one of the meost appropriate species as a
reactant among alkali metals to determine the nuclear products owing to (100% “of the natural abundance

of ™Cs, as well as *Na. The above experiment was carried outwsimultancously with excess heat
measurement. During clectrolysis, cells settled in the thermostat box/were cooled by airflow, as described

in the section of excess heat measurement. After clectrolysiss” the electrolyte in cellp, and celly; as well
as the control clectrolyte was analyzed by means of ICP-MS. (SQR-6500, Seiko Instruments). As the

sample for ICP-mass spectrometer, the test electrolyte was diluted ‘quantitatively with pure water 4,000 or

10,000-fold. On the other hand, the control clectrolyte was diluted merely 100-fold. Therefore strong

contamination with the control electrolyte remained atsl33wamu and some others on mass spectra. The
shape of the mass spectrum of the residual contamination, in'the range of mass number from 130 to 140
was not varying during the measurements of the test samples. Fig. 3 shows the typical mass spectrum
of test sample of 0.1 mol/l Cs,SO, clectrolytes ans cell,, which was electrolysed 18.2 hours. The total
clectricity spent during electrolysis amountedsto, 18;000 £ 200 coulomb.
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Fig. 3 Mass spectrum of 0.1 mol/l Cs, SO, electrolyte in cell,: duration of electrolysis = 18.2 hours, spent electricity
= 18,000 £ 200 coulomb, black shadow indicates residual contamination by the counter electrolyte measurements of
the test samples. Fig. 3 shows the typical mass spectrum of the test.
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On the other hand, the mass spectrum of the control electrolyte showed only one peak at 138 amu which
was found to be 0.4 ppm, except for 133 amu. The amount of the [38 amu species consisted well with
the total amount of barium species determined to be 0.6 ppm by a flame spectrometer, in view of the
natural abundance of "“*Ba equal to 71.7%.

The amount of the nuclear product of each mass number in the region from 132 to 140 amu was
calculated from the area of the peak of mass spectrum of the test electrolyte and compared with that of
the control electrolyte, respectively. Thus, the increases of the mass number's species are summarized in
Table 1. Concerning the mass numbers 132 and 134 amu the amounts as denoted by + couldn't be
determined quantitatively because the resolution of spectra for them was insufficient owing to too large ion
counts of 133 amu species, but these amounts seemed to be almost the same as that of 138 amu.

Table 1 Amount of cold fusion products caused by electrolysis of 0.1mol/l .€s,SO, light water solution con
platinized platinum.

Mass No.(amu) : 132 134 135 136 137 138 139 140
A amount(ppm) : + + 0.4 0.3 0.5 4.7 02 1.8
Expected Species: Cs Xe Cs Ba Xe La Cs BaCs Ba Ba Ba Cela Ce

Bala XelLa BaCs La La Ce La Pr

The well-known reactions for nuclear production and activation occurring in a nuclear reactor, were quoted
from the literature [12] in the range from 1307 %0 W40 amu and swmmarized in a diagram (Fig. 4).
Moreover, some possible reactions for the change§ of nuclei are added in the diagram on the basis of the
assumption that the spins | in the reactions“must be less than 2, taking into consideration of the parities
and Q-values. Fig. 4 shows a few possible products of the nuclear reactions at each mass number, which
are listed in Table 1.

It was found that cathodic polarization of porous nickel in Cs,SO, solution caused its violent dispersion.
Such a violent dispersion ocglirfed often, especially when you use a worn electrode.

During fifty hours eleetrolysis in Na,CO,; solution of 20 ml by use of a porous nickel cathode, a
measurement of y-ray speetrum was carried out in parallel with that of the excess heat as described at
section "excess heat measurement”. It was found that there was the peak attributed to the emission of the
specific y-ray from *Na at 1368.63 keV in the spectrum and this amount was calculated to be 1.35x107
Bq from the area of that peak. The spent electricity was 45,000 coulomb. It can be suggest that the
reaction *Na(n, v) *Na is occurring in the surface layer of the cathode by analogy with the radiation
reaction occurring in a nuclear reactor.

CONCLUSION

It was shown by an experimental study that some low temperature nuclear reactions of the intermetallic
compounds of alkali metals with neutrons, protons and so forth are occurring in the surface layer of porous
nickel and platinized platinum cathodes, during electrolysis in all alkaline solutions investigated as well as
d+d and/or d+d+d reactions, but the former is predominant.
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MECHANISMS OF LOW-TEMPERATURE TRANSMUTATION

G.S. Rabzi
Ukrainian International Academy of Original Ideas. Southern Branch. Odessa, Ukraine

I feel it my first and foremost duty to express my sincere gratitude to the Distinguished Professor Bockris
who spared no effort in providing for my visit here. It is largely because of the enthusiasts like him that
science can progress.

All relevant literature on cold fusion available to date is basically a mere record of the results obtained
from electrochemical cells. Everybody agrees that time is apt for an unérthedox theory capable of
accounting for uncommon phenomena. [ will try to patch this flaw by proeceeding to theory from our
experimental results.

[Samples of before and after materials here passed to the audience.]

A glimpse of the available samples persuades a viewer that something rather peculiar has occurred to the
samples. And it has. An ordinary steel nut acquired the color of copper and diminished in size; magnetic
stainless steel turned antimagnetic; asbestos became a ceramic-like material. What you can see is the
outcome of low-temperature transmutation. Our expeérimental’ scheme is conceptually the same as many
use for cold fusion. Those cold fusion cells are not unlike, featuring varied arrangements neglectful of
the specific media therein entailing varied field patterns with respective varied interaction forces. The
randomized fields thereof can be blamed for the divergence in the results. Our electrolyte-free device was
constructed to allow for the specified gontrol, of the effect of those fields that provoke certain forces to
trigger the transmutation process. We utdized the combined effect of both geoelectric, artificial fields, and
temperature field. The latter can be desepibed by a vector of temperature field gradient misaligned with
vectors of the electric fields. Waenstarted our experiments in an attempt rather to observe transmutations
in solids and liquids directly tham to investigate, for example, particular behavior of hydrogen in metals.
Resemblance between our, schematic concepts inspires me to assume that similar phenomena produced by
both cold fusion and our cxperiments must be likewise grounded in the same common laws.

But experimental results must be examined first. The history of our device dates as far back as 1958
when its first embodiment was developed with my colleague Arnold Fabrikant, a mechanical engineer. In
our device, the following materials were processed: zinc, carbon, graphite, lead, table salt, silica sand, fuel
oil; and different liquids (wine, alcohol, sunflower oil, etc.). Materials of the field-inducing electrodes
varied for different experiments: copper, aluminum, titaniwm, or stainless steel. Now is as good a time
as any to applaud Dr. Michael McKubre from SRI International who does not hesitate to confront the
orthodox cold-fusionists with the physical, as opposed to chemical, nature of the processes involved in
transmutation [1]. We support him with our results and theory.

1. Zinc has transmuted into copper (see sample). 1 brought here to show you the parent zinc sample;
zin¢ in the process of transmuting into copper; the vessel where transmutation occurred with the residue
of zinc pellets; the resulting copper product. In addition, here 1 have samples from zinc processing that
were not lucky to be analyzed. The copper electrode plates with the implanted zine are surprising with
their overlayer of relative density 9.59 g/em?®, while copper is known to have 8.89 g/em® and zinc 7.1
g/em?,
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Other attributes of the composition still wait to be decoded. A slide shows the drastic difterence between
the parent and the processed Zn samples. The samples were investigated and micrographed by my
colleague Dr. Kostenko whose does work on w-irradiation.

2. Copper was implanted into a steel nut (see sample). No such composition is known to exist on Earth.
The processed sample underwent qualitative spectral analysis. Fe appeared substituted by (Cu). The
processed sample displayed mere traces of Fe. The reference nut after soaking for 6 hours in sulturic acid
lost 11.6% of its weight, while the processed one only 0.4%. It became corrosion-resistant and
antimagnetic. Corrosion is 29 times weaker. Relative density of steel is 7.78 g/em’, density of copper
is 8.89 g/cm®. While density of the obtained composition is 641 g/em®. Other characteristics were left
undetermined.

3. A stainless steel plate turned antimagnetic following implantation of the accelerated lead particles.
After a number of years the sample still features antimagnetic behavior. T want to draw your attention
to the stem. Though a part of the steel plate body, it was not affected by field.and thus still is magnetic.
Let me please remind you that lead is the finite product of uranium.and thorium decay, therefore its
transmutation is of special interest to us. Analysis suggests actual transmutation of lead into a group of
elements (gold, cadmium, silver, germanium, palladium, osmium, platinum, etc.) absent in the parent sample
and placed in the Periodic System ahead of lead (Fig. 1).. This observation supports the claimed
transmutation in our device.
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4, Transmutation of asbestos, high heat resistant sealing material, into a hard and light-weight mass took
place under temperatures 750-800°C (see sample).

Electric field and energy utilized in our device made us persist in disclosing unambiguous mechanisms of
their impact on material bodies and digging out the roots of transmutation and its stages. The available
results furnished by both cold fusion cells and our device indicate inexplicability of their phenomena due
to the absence of clear understanding of the processes involved. Studies by Louis Kevran in biologic field
of knowledge corroborate the universalism of transmutation [2].

So far we have heard nothing about the excess heat liberation reported for the so-called cold fusion
process.  Such excess heat can result from certain inner forces liberated as energy that manifests itself,
whether as an excess heat, or transmutational process, or both, depending on experimental conditions. Thus,
energy 1s a manifestation of a certain process. To make my arguments more obvious, I invite you to have
a look at this Ni-Cr coil with the implanted heavy particles of lead -- which fact; as we were taught, has
no right to exist. Spectrochemical analysis of the processed coil revealed 0:05 «=70.08 percentage of lead.
Such results cannot be achieved today except in very expensive and sophisticated reactors, while our device
involves not only transmutations proper but also self-acceleration of the=fission particles up to high energies
at temperatures not exceeding 750-800°C. No radioactivity was observed in any of our experiments. I
do not specify experimental conditions and arrangement of‘the device because these are things to be
protected by patent (in process). Our device also claims to transter radioactive atomic waste into non-
radioactive waste.

It was not our prime goal, however, to well-instrument and protocol our experiments against possible
fraud accusations, the sole purpose was getting the brief insight into the origin of the processes
involved, be they transmutation or cold fusion.

The clue to this problem is a terrestrial”charge that forms a vector of the geoelectric field in our device.
It is widely recognized, but never substantiated, that the Earth is charged negatively. Should the terrestrial
charge be "-", grounding would be impossible due to the electrons of current that ought to be repelled by
the like charge. Lightning is knewn to strike earth, and what is lightning if not an electron beam?
Should the terrestrial charge be “megative, then ionization of atoms without heat input never would occur.
But an atom is known te be enyvironmentally-ionized. If the terrestrial charge is negative, atoms with
orbital electrons would_be “ousteéd far upward -- which is never observed. It is simply another of the
misleading shibboleths. “.In order to verify the positive terrestrial charge it is necessary to ascertain the
processes in the Earth's core that generates the charge.

Radioactive processes in the Earth's core are accompanied by the stripping of the electron shells of
disintegrating atoms with simultanecus liberation of huge energy. In this manner more heavy elements
transmute into the lighter ones and are transferred to the upper part of the Periodic System. With their

electron shells empty, the newly formed light elements expose the positive charges of their nuclei to
produce the "+" charge of the Earth. Thus we know that U decays under the neutron exposure to

engender Ba, La, Ce. Their atomic weights are lighter than uranium. Uranium nucleus with its
238-82=146 neutrons loses, while Ba, La, Ce are formed, respectively: 146-81=65 neutrons, 146-82=64
neutrons, 146-82=64 neutrons. These 65, 64 and 64 neutrons undergo fission accompanied by beta-particle
emission and proton formation. Such a decay of uranium provokes a rise in the "+" charge of the nuclel,
which is responsible for the Earth’s positive charge. One example more. Ionizing the hydrogen atom by
removing its electron makes the heavy proton escape into the protonsphere [sic] as high as 2,400 km from
the Earth's surface, while light-weight electrons adhere to the Earth. It is only possible if the Earth is
charged positively.
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All material bodies in the near-Earth space are polarized in the manner of dipoles with positively charged
upper parts which further supports the positive charge of the Earth. The number of the examples to prove
the above statement are numerous.

The arguments were backed up by a ZI-hour run where a glass disc 50 mm in diameter and 2 mm thick
was continuously weighted by ordinary analytical balance in the artificial electric field. The disc was
preserved between the electrodes throughout the experiment. When the anode "+" electrode was under the
disc its weight increased, while switching the anode "+" sign to "-" brought a loss in its weight. With
no artificial field present the weight of the dise was unaffected. Thus, I state that coupling of the
positively charged geoelectric field E; (that never in the past history was included into calculations), with
the E_, artificial one involves a gain in weight of the disc, and removal of the field results in the loss
in weight. [Can this be related to the Townsend bifield effect?]

Another proof, though indirect in favor of our reasoning: voltage reducessfrom-130 V/m near the Earth
surface to 2.5 V/m at the height of 12 mm, which also supports the "+"€harge hypothesis because the
field intensity is widely known to be maximum around the charge.

The more orbits and electrons which the nucleus has, the better it is, shielded from the direct interaction
with the external geoelectric field. It is a well-known fact that shielding of the nuclear charge is included
into the so-called effective charge 7, = Z’qﬂ'. Effective ‘charge is a fraction of the net nuclear charge
that "shines" through the shield of orbital electrons. ©utwof 10 units of neon charge only 2.52 units
manage to "shine through", while the remaining part is shiclded by 10 electrons (Table 1).

Table 1 Effective charges of the atomic nuclei.

Atom Zoy = zﬂe* Atom Zeyy = Z.ﬁe*
H 1.0 Cc 1.82
He 1.345 N 2.07
Li 1:26 0 20
Be 1.66 F 2.8
B 1.56 Ne 2.52

Hence X & > X e

The difference between the net and effective charges is suggested to be called the acting charge X, .
which increases with the order number of an element [3,4]. The acting charge is expressed in terms of
a number of orbital electrons. Their interaction with the geoelectric field involves formation of the
effective electric charges in atoms throughout the near-Earth space, across the Earth, in its depths, and in
the cosmos. The charge value X ¢ exceeds the effective nuclear charge X e'. Hence, the acting charge

will be X & =X e - X _e"

Interaction of X,.e", acting atomic charge, of any element or individual body with the terrestrial charge
is governed by force

) e
F:Zacte ‘EE:Zacte ?
E
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e =¥
where E_ is the intensity of geoelectric field E = _Ez ; where ¢;* - terrestrial charge in Coulombs, and
RE
R, - radius of the Earth in meters.
B s 570000 L 4A-8. s
Then F*Zacte 2t rrrr  -1,405-10 Zacte . N (1)

(6370000)?

Equation (1) shows that the Eme' value introduced here to describe the acting charge of orbital electrons
is the principal factor that controls all sorts of atomic transmutations, radioactivity included.

The atomic charge is constant for every element and increases continuously from the lowest in hydrogen,
to the highest in uranium with its poor decay resistance. Thus, X,.¢€, the acting“charge, is a measure of
the atomic radioactivity. X, . > 0 for all elements. So we conclude thal atams of the elements are not
neutral with regard to the external field but negatively charged.

An atom and its nucleus can be destroyed or brought to decay by stripping clectron orbits. We can induce
nuclear decay and obtain a less radioactive element. For this purpose radioactivity of the parent element

2,

act

the expected decay byproducts.

¢ is achieved by removing a sufficient number of electron's atomic orbits to obtain for a new element

This virgin-fresh equation is introduced here for the first time. It enabled us to also estimate absolute
atomic weights of all the elements in the Periodic*System and to place the zero, initial group. Following
this equation hydrogen was placed firmly in the'rear of a non-atomic product, namely neutrino (Table 3).
With regard to hydrogen it is necessarystotobtain an insight into the origin of the fantastic coincidence
of proton and electron absolute charge values; as opposed to differences in their masses and properties.

The proton absolute charge as;,,+ cannotiequal that of an electron e~ because specific charge of the electron g
me+

. . . e y

is 1837 times higher thadtthat”of proton —£—.

I’flp+

Masses of proton my- and electron m,- differ. The proton mass My 15 1837 times higher than that

s

of electron m_-. Therefore, a single particle with specific charge oy is able to equilibrate with
m_. m_-
= e

the specific charge of an electron. Only the positron meets this requirement. A positron can be anchored
in a proton only by an electron, thus producing an electron-positron pair (Fig. 2). Nuclear charges of
atoms are generated by the terminal positrons in protons. The fact is beyond all doubt because the
identity both of masses and the largest opposite specific charges of electrons and positrons cannot but
couple them constantly into the electron-positron pairs. Mutual attraction between electrons and
positrons gives birth to a new particle. The particle s oblate because the attraction force is directed along
the geoelectric field. But what size is this oblate particle? As a proton consists of 1837 e or 1837 e,
then proceeding from the classic radius of r, = 281.7938 - 10cm, the radius of the oblate pair will be

. 4n-15
Fopl = 817998 18" 0.15-10"em. The force to oblate electron with positron is equal

1827
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i + z 192
Fe++e-:(e—' = ]L: (1602 12 9) :1.3?3'1052,N [Newtons]
m,- mg. r02bx (0.15-10 17)2-(0.91 -10 27)2
Fig. 2 Electron-positron pairs that
- constitute proton and neutron are
— ip essentially matter, eternal and non-
- exterminable -- the basis of the
[?\-;jm-o.uxm‘“c - Universe. Radius of the oblate
electron-positron  pair of 6.15 - 10"cm
11110 - U1 ""H’B allows for constructing the nucleus with 7,
BT s, + o1 4 E = 10"%m from a large number of these
? 1ex10™1%¢c pairs. The recognized mass of a proton
m, = 1837 m, mass of a neutron m, =
= 1837 m, But_since the masses of both
‘:ﬁ'&mﬂ-‘“"’"zc ° electron and pesitren are equal, as well as
E)(_“-I‘“ o e [+ _:(__,B their specific .charges (though opposite in
sign), we: can’ represent the mass of a
Q (KK s1aw, - + 010, + IO - proten as consisting of 918
_ r _ a elegtron-positron  pairs plus a terminal
e =toxi0=10c e =texto™iic “mu. positron M. ., that is
e stexo™0c S m, =918 m,-+918m,. + m,., whie a

neutren consists of 918 m,.-+ 918 m,..

Attraction Dbetween the spatial electrons and. positrens produces couples with underequilibrated
non-exterminable charges that do not annihilate.! External noncontiguous surfaces of both charges preserve
their stability in the couple as surface microcharges "+" and "-", that is neutrino. Thus, neutrino is an
electron-positron pair. The value of neutrino ‘microcharges can be derived using the mass of the neutrino.
At the Institute of Theoretical and Experimental Physics in Moscow, the neutrino mass was found about
20,000 times lighter than that of electron[5].

From the above, mass may be “defined as the product of the active negative charge of bodies and
m. - . =31
geoelectric field intensity. “Hemee, neutrino mass is m = £ =F 100 1™ 4.5 « 1075 kg.
20000 20000
To verity the introduced notion of mass, let us disclose the dimensional units of both the right-hand and
left-hand sides of the Einstein's equation

W= Do <8 ] &3
[7] = [Newton] - ¢ ;
— , 2
e R e A

sec sec sec

i 2 2
(59271 10,102 k9] - ~Z— = 1 Newton = 0.102kg
SE0? sec?
kgl = [kgl

Identity ot both sides is achieved, but in the case of mass it is as a measure of acting charge X €
interaction with a geoelectric field.  Originally Einstein's equation lacked equality of left-hand and
right-hand sides which made him assume that mass and energy are equivalent. While I showed to you
that there is no such necessity if we accept my definition of mass. Thus we define mass in the only
possible way us a1 measure of interaction between the acting electric charge of a material body and
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the geoelectric field. I must stress here that no similar approach has ever been suggested in the
available literature.

Taking the neutrino-to-electron mass ratio as an interaction measure with the geoelectric field let us proceed
to the neutrino surface microcharge. Note that neutrino is an electron-positron pair.

et
m, = emi{'mh : EE = (emirru+ : EE) + (emicru- : EE) = emil‘"l# ’ 2 _2
RE
= m .
€ riicro = Y 0.16 -10 42,C [Coulombs]
EE
"+" and "-" microcharges of a neutrino interact both with another neutrino microcharge and the geoelectric

field, thus producing in the first place neutrons and then, after coupling with.a“positron, protons. The
attraction force between the coupled neutrinos that brings them together t¢ form a neutron is equal:

e!f;w'cro_e_+ -1—:56'1013 N

el -pos.pair 9
m m
v v Fon
Neutron 1s attracted to positron to form proton. Attraction forceibetween them is
e +
Fn+e: a8 '—1 :7.5'1027,/\/
m m 2

n et/ lop

The geoelectric field should be expelling protong inte the protonsphere. But it is not what happens during
the formation of an atom. The terminal positron of a proton attracts only the clectron that is decelerated
by geoelectric field, thus preventing its”adherence to the proton's positron. Attraction force between an

L B R R
m.- m 2

et !’at

orbital electron and proton’s positron is Fg,, =

Attraction force between proton/néutron pairs (p-n):
F, E ©2-918=56- 10" - 2918 = 1.028 - 1** , N

&l.-pos.pair

-

Evaluation of forces partieipating in nuclear formation in an atom evidences that their nature is common --
electric. An electronic coat covers the nucleus according to the charge conservation law [6]. It protects
the nucleus from the direct interaction with the geoelectric field. A stable atom is born. The atom is
electrically neutral but its nuclear charge and that of orbital electrons interact with geoelectric field in
unlike fashion.

Following the removal of orbital electrons, the fields between the positrons of the nuclear protons and
orbital electrons collapse. Emerged are the balanced, open-for-field effect, positrons of the nuclear protons.
Driven by the geoclectric field, positrons escape from the protons that are coupled to neutrons (p-n). A
proton without a positron decays together with its twin neutron. This is the native nuclear decay of every
elemental atom. Nature-born native radioactive decay stems from weakly bound terminal electrons in atoms
that need nothing more than the geoelectric field to be stripped off their orbits. It follows from Eqn. (1)
that natural radioactivity is more a causal process than a spontancous one. It is controlled by the
continuous constant geoelectric field with strict correspondence of its nature to the physical essence of
matter.
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The radioactive nuclear decay described by Eqn. (1) is the specific case of the universal mechanism of
fransmutation of all material bodies in the Universe. By superposing an artificial E_, (V/m) field onto a
geoelectric Ez one with simultaneous heating, we can control and accelerate nuclear decay of any element
from the Periodic System by simply varying both values (E,, and Eg) and the quantity of the supplied
heat.

F=2%. (E: +E,) 2

Reproducible results of the experiments in a device constructed according to Eqn. (2) verified its validity.
A variety of elements underwent decay, lead included, while being the finite product of thorium and
uranium decay. New elements were detected that are placed to the left of lead in the Periodic System.
We can suppose that the transmutation processes in our device are identical to the radioactive decay
processes in the Earth's core.

Now let us model low-temperature nuclear decay,
or transmutation (Fig. 3). The directional field Ey;,
= E; + E,, and heat exposures start ionization of
an atom; electron e ,. escapes from its orbit, thus
provoking collapse of the field between €' positron

of p; proton and an orbital electron. Field-free

positron € of proton p, is separated from the

nuclear proton due to E, force. The proton
B + . B

positron e couples with an orbital electron, and

the proton that has lost its positron transmutes into

an antiproton f,.  The directional field E

tlir-

induces further decay of antiproton f, to prodiee

-

omed

:

)O,—
I
N R
1[N M|
[ |

OOL"_I

-

£ Y

_ ) | ) ==
e electron and an electron-positron pair, that is Emg==
neutrino v.  The above antiproton transmutes ===
further into a p, proton open for dnteractions with S Fe
E, tield.  Neutron n; and “proton p, in the = E
nucleus form a couple ((pen). 4 Therefore, P, =4 =
By Py

antiproton  decay invelves . n, neutron decay Jeihev
accompanied by isolating both e’ positron as a g E
twin to ¢ electron from P, antiproton and v! -
neutrino as a twin to v1 antineutrino. Neutron n, 4 :1 I R s}
transmutes into ﬁ1 antineutron, and antiproton ,51 4 = [ &

g |— k3
-- into p, proton. Transmutation proceeds further l % % ‘
on in like manner: antineutron fl; transmutes into /%1 p;
n, neutron, and proton p, - into antiproton ﬁQ. [_;;;Z,:—::;]
Thus, the nuclear decay results in the following Fig. 3 MODEL OF PROTON AND NEUTRON TRANSMUTATION

couples: antiproton-proton (P,-p1).

antineutron-neutron (f1,-n,), antineutrino neutrino (v1 - vl), and an electron ¢’ [7-10].
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Obtained speculative sequence of the nucleons' decay into antinucleons is valid and can be verified by the
results from sophisticated hot-fusion accelerators in the U.S. as far back as 1955 and 1956 when antiprotons
and antineutrons were received [7]. Antinucleons are of principal interest for us due to their interaction
with nucleons. When antinucleons B;, A2; and nucleons p, m meet, huge energy is liberated

W=2mg-c¢?=2%_¢€ -E - =281-10° % _ e - =190, MeV.
Irreproducible or scarcely reproducible experiments with cold fusion cells evidence at least two facts: first,
continuously active natural forces are not taken into account; second, electrolytes and cell elements react
to these forces.

Both electric fields and energy induce transmutation that expands (or becomes=more advanced) when the
artificial electric field E,, is backed by the geoeleetric field E. Transmutation slows down when they
are uncoupled. Change of polarity sign in the cold fusion cells entails the related change in the direction
of acting forces. [sic - We are not aware of what is meant by change of pelarity. We assume it means
"if one changes the polarity." --Ed.]

The above concepts enable us to suggest that all phenomena in“the electrochemical cells associated with
Pons and Fleischmann, and in the wide range of their diverse constructions, are nothing else than the
outcome of low-temperature transmutation. Neutrino, nucleus, atom - these  are three inseparable

constituents of a single whole. the Holy Trinity that is" God Himself.

[ hope to have introduced by my theoretical studysa'fresh understanding of cold fusion as an essentially
natural cold fission, a mere stage in the universal transmutation.

Thank you.
LAST"MINUTE CONSIDERATIONS

In the isolated system, the net electrie charge, i.e. algebraic sum of the positive and negative charges, stays
constant. An isolated system /$7a system whose boundaries are impenetrable for any other substance. The
net charge of the isolated 'system (atom) is a quantity that never changes.

The charge conservationlaw would be violated if a positively charged particle is created without
simultaneous creation of a negatively charged one. The event is never observed. The charged particles
are born in pairs, with equal and opposite charges. This absolute equality of charges, as well as equality
of masses, displays some universal symmetry of nature inherent in particle and antiparticle [6].

It appears that conservation of charge results from some more general conservation law that governs the
emergence and decay of particles.

It must be more probable, that conservation of the net charge in the isolated system is the primary
requirement which all other laws obey. Here is a valid substantiation: the transmutation mechanism in
the Earth's core gives birth to all the elements of the Periodic System - this is the basis of the universe
having all the forces to support transmutation. Its mechanism is actuated into continuous operation by the
never-violated conservation law: the net charge of an isolated system being the primary requirement that
transmutation obeys. Hence, transmutation is the all-embracing process in the universe that proceeds
eternally, differing in time and in objects.
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Transmutation is present in the cold fusion cells too, but as a low temperature transmutation and not
fusion. Artificial violation ionization, stripping of orbital electrons of the net electric charge in the isolated
system results in the immediate, accelerated and controllable nucleus transmutation. Tt leads to restoring
the conservation law by the compulsory formation of a new element that is placed in the Periodic System
higher than the decaying one. Continuous transmutation of all materials proceeds in the universe with
different rates. These rates can be controlled by artificial means.
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Groups of Elements
Period | Row 0 1 vi VIl
1 I v H 1{H 2
45696 - 10% [114.03 - 10™ 27.57 - 10
2 Il | He 21 L 3 |F 9
32'503. 10 | 39.0- 107 148.986 - 107
3 Il | Ne 10] Na 1fa 17
170.136 - 10% | 210.487 - 10 | 324751 - 10
4 IV | Ar . 181K 19| Mn 24 Fe 26 | Co 27| Ni 28
342252107 | 382.488-10™ | 509.313-10™ | 523.445- 107 | 546.86-10™ | 574.16-10™
v Cu 29| Br 35
587.47-10* | 707.017- 10
5 VI | Kr 36| Rb 37| Te 43 | Ru 44 | Rh 45 | Pd 46
733.897 10| 839.08-10% | 979.6-10™ | 1006.5-10™ | 1028.5-10% | 10500107
v Ag 47| 1 53
10748-10™ | 1191.2- 10
6 | VI | Xe 54| Cs 55| Re 75] Os 76| Ir 77 | Pt 78
1210.65-10%| 1218.7-10% | 164523 -10™ | 1664.71- 10™ | 1680.5-10™ | 1690.0 10
X Au 79 | At 85| Rn 86
1734.65-10* | 1785.1-10> | 1793.15- 10
7 X Fr 87
1840.21 - 10
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SOME RESULTS OF EXPERIMENTAL INVESTIGATIONS IN
LOW-TEMPERATURE METALS TRANSMUTATIONS

A. Fabrikant, M. Meyerovich
Ukrainian International Academy of Original Ideas, South Branch
Ukraine, 270011, Odessa-11, P.O. Box 3
Phone: (0482) 45-39-74, 23-71-23  Fax: (0482) 22-67-35
Presented by Dr. G. Rabzi, as they were not able to attend.

It is interesting to note that in the well-known reports concerning observed transmutations (see references
I, 2, 3, as well as the works by Nagaoki. J. Bockris, J. Champion, and others} the process of transmutation
has been observed under various physical effects which have been, however, falways principally different
from nuclear fusion processes In reactors of particle accelerators.

In 1966 G.S. Rabzi and A.E. Fabrikant started investigations into the properties of some chemical elements
and their compounds under the effect of electric and thermal “fields. » The obtained results could be
interpreted only through transmutation process, since not only pringipal changes of elements’ physical
properties took place but also their direct transmutation into other, elements that were absent both in the
source material and in substances involved in the experiments.

As source material the following were used: chemicdlly pure’ lead and zinc as well as bidistillate (H,O).
table salt (NaCl), quartz sand (SiO,), nepheline concentfate (NaK),O- ALO, 28i0,), fuel oil, and some
liquid food products.

There were electrotechnical copper, titanium.,aluminum, steels Ct3 (0.3% C) and CT45 (0.45% C), and
stainless steel 12XI8HIOT (1.2% Cr; 8% Ni; 1.0% Ti) that interacted with the source substances as

electrodes.
The following observed phenontena, were common for all the experiments:

1. Formation of new eléments both in the source materials and in the electrodes. Thus, at treating
steel electrodes with lead, there appeared hafnium, europium, and zinc: at treating stainless steel
12X18HI0T with lead--cadmium, bismuth, gold., and silver appeared: and at treating copper with
zinc--cobalt, boron, hafnium, and selenium. (Unfortunately, we have had no opportunity to verify the
results throughout the whole range of possible combinations.) The control of the results was carried out
by using an atomic absorption spectrophotometer and chemical methods; in addition, only those results were
taken into account that exceeded resolving power of the appliances by one or two orders of magnitude.

2. Changes observed in physical properties of the source materials and electrodes:
--changes in density and hardness of electrodes;
--changes in magnetic properties. e.g., appearance of magnetic properties in non-magnetic stainless steel;
--change in electrodes' f-potential, which testifies to changes of free electrons quantity in them;
-—emergence of radiocactivity in lead;
--changes in the structure and phase composition of the elements and their saturation with other materials,
for example, that of steel with copper or lead;
--formation of intermetallides, such as. e.g., TiZn, and TiZn, at the interaction of stainless steel with zine:
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--escape of some elements from a source element, for instance, thallium and antimony from lead;
--appearance of nucleopores.

The attempt to explain these results led to the formation of a hypothesis (G. Rabzi. A. Fabrikant) to the
effect that the cause of elements’ radioactivity was the combined action of thermal and electrical fields on
atoms, and gave nse to the theory of nucleons and atomic nucleus structure.

As of 1993 E. Gromovoy (theoretical part) and M. Meyerovich (practical one) have joined the investigation.
On the basis of UIAOI SB a laboratory was established where a new expenmental plant was assembled.
The objective of experiments was to prove the fact of transmutation using chemcally pure lead as the
source material at ordinary atmosphenc conditions. (Two experiments were also carnied out using nepheline
in order to make effect upon the radioactivity of potassium 40; afier the experiment. up to 1% change in
radio background has been observed.)

The experiments with lead were performed to investigate the effect of ‘different plant's elements and
working parameters upon the course of the process.

attached. partly to its positive

Experimental
Thermal Cell
——————— Eﬂl e The scheme of the plant is
| Gperaior : represented in Fig. 1. It
k l consists of high-voltage rectifier
(*) | .
_g' _ 4,—{‘9—'——'3 | (BB) with a mode switch (PK)
i‘;‘ 31 ——,_®I__D o | attached to its outlet. To the
Ia = r-@-—-—ﬂ - | mode  switch electrodes  are
|
|

\ &

| and partly to 1ts negative poles.
h% - S\% s i Between  groups  of  the
i Electrodes electrodes arranged in a certain

order, the source material (Ph)
was placed, and then the whole
package was put in a certain

Fig. 1. Schematic layout of.the experimental unit.

position into a mutfle furnace serying as a heating chamber. The temperature in the furnace was balanced
automatically with a thermoeouple signal received by the mode switch.

During the expenment the “following parameters were changed:
--quantity of electrodes, their arrangement. shape, and material;
--voltage supplied to the electrodes and its polarity;
--disposition of the material processed relatively to the electrodes;
--amount. shape, and size of the processed matenal;
--insulation matenals;
--duration of processing and holding at different modes;
--temperature;
--rate of permanent current change, and others.

During the experiments there were under control the temperature in the furnace. the DC output voltage,
the electrodes’ current. the total rectifier current, and the duration of effect.
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The results were verified with an atom absorption spectrophotometer and at the same time with X-ray phase
control method to reveal the presence of elements in the processed material in the amount that was known
to be absent in the source material as well as in the materials used in the experiment.

Of most interest appears to be the series of experiments the averaged charactenistics of which are presented

in Fig. 2. Vv
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Vv 2000 70
]""‘l-l-r-uq____-_. - - -+
] -y -"‘_-4-‘._ -
| L ._1800 60
800 _ I AY s 1600
750° +15° W 153' T 50
40
4 30
A 20
10
—fE
60 80 100 120 140 t [min]

Fig. 2. <The graphs of working parameters of the process.

As a sample was heated.wthe”voltage was abruptly raised each 100-200°C so that at the designated
working temperature, the, voltage would reach 2000 V. The electric current values were registered with
such a frequency that allowed to notice each significant change starting from microamperes.

The first abnormal current overswing was observed at 150-160°C. and. in relation to voltage value, reached
some milliamperes (an increase by three orders). It is noteworthy that with the sample being cooled and
the mode repeated, this overswing was not observed. To explain the causes of the voltage overswing, two
versions are offered which are to be verified:

—electrode spark-over because of moisture;

--stripping of free and valence electrons and rearrangement of crystalline structure.

The further current increase was rather proportional to that of temperature and voltage. In the working
mode (750°C and 2000 V). holding for a specified time span was camried out.  The authors reckon that
the charactenstic beginning of the transmutation process is the voltage fluctuation which commences from
small deviations of +10 V and gradually increases to 60-80 V. The electric current fluctuations at that
phase were insignificant. The voltage abruptly dropped. from the experimental voltage to 350-400 V., and

remained within a range of 250450 V. constantly fluctuating. In addition. the current value sharply
increased (sometimes nearly by an order). while current fluctuations reached 20-25% of the measured value.
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A complete drop in voltage (down to 0) was registered twice, in one occasion the outer voltage being
turned off by the authors from the rectifier (brought to zero) without opening the rectifier circuit.
However, the current value did not change, which affords grounds to suggest that the process was supported
with its inner energy.

The formation of new elements (within the range of atomic numbers 82 through 40) was observed in
almost every experiment, but the quantitative and qualitative variations even for one element were too broad
ranging from 107" to 105% (see Table 1). Likewise, rare-earth elements (Eu, Ce, Pr, Sm, La) occasionally
appeared in the amount of up to 0.01%.

It is also characteristic that the new elements were disposed predominantly in the upper layer of the
processed lead.

However, due to vagueness of the factors influencing the process and impossibility to provide absolutely
identical conditions while conducting experiments, reproducibility of sesults, has not been achieved at the
moment.

The formation of new elements runs contrary to the existing theowies of the atomic nucleus structure and
running of nuclear reactions, which requires further investigation and interpretation.

The attempt to explain the observed phenomena, most [elaborated and accepted as a basic one by the group
of members, was set forth in the paper by G.S. Rabzi and E.P. Gromovoy "Nuclei Transmutations as the
Basis for Natural Substances Transformations.” There are several possible interpretations in respect of
separate issues and stages of that phenomengn:

l. The drop in voltage with simultaneous increase of current (see Fig. 2) evidences that the question
is in the electric spark and electric are processes characterized by discharges producing local heating up
to 3,000 ... 5,000°C. Such an ingreéase in temperature results in high ionization of lead atoms and can
be the cause of changes in theitwproperties (Fabrikant).

2. Combined effect of stiong” electrostatic and thermal fields drives ALL the atom particles into excited
condition. At the first stage (the first current overswing) there is the stripping of valence electrons and
uncovering of electron shells. Thermal electron emission generated in the inter-electrode space and the
electrons bombarding processed material yield in its surface some local zones with very high temperature
(up to the boiling temperature), which, in its turn, activates thermal electron emission (current increase at
constant temperature and voltage) and causes a counter flow of positive ions to the cathodes.

The increased combined action of fields upon the course of process results in that interaction of electrons
(probably in the resonance mode) with excited processed material atomic nuclei, which are already poorly
protected by their electron shell and have the positive charge not balanced by the shell, causes the splitting
of protons and neutrons (occurrence and growth of fluctuations in horizontal stretches of current and voltage
characteristics). The splitting fragments, charged both positively and negatively, are immediately drawn by
strong electrodes fields and prevent them from recombining inside a single atom, which produces changes
in nucleons' quantity inside the atom nucleus and thus provokes formation of new elements. The amount
of released energy is sufficient to sustain the process without any external energy source (the zone of
voltage drop and current increase } (M.I. Meyerovich).
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Work Paramcters of the Experiments
on Lead Treatment and their Results

Datc of Duration | Working Voltage Synthesized clements
Experiments of Temp. K- A and their mass content
cxper., hrg] deg C (V) n the sample, %
14.01.80 6 500 950 T1, Sb, Hf, Eu (litharge formation)
12.03.82 6 450 1000 | Co, Se, Ge, Hf
18.05.84 12 650 1200 Au, Fu, Sc, Os
10.03.94 6} 450 800 [n—0.003%, Bi—0.0006%, Cd—0.0004%;
(incrcased content of forcing matter)
15.03.94 8 650 1800 Au-0.21%, €d-0001%, Ag—0.25%,
Ge—0.0001%, Pm-0.00002%
31.03.94 10 650 1800 Au—0.26%; Cd—0.0008%, Bi—0.0015%,
Ap—0.002%
04.07.94 8 600 1800 A].l_—0.00014%, (3-0.0034%
Pd—0.00008%, W—0.003%
06.07.94 & 600 1800 Au-0.00011%, (s-0.0004%
29.07.94 12 750 1400 Au—0.082%, Eu—0.0001%, Os—0.004%,

Pd—0.0001%, Pt—0.00003%

01.08.94 10 450 1800 Au-0.004%, 0s-0.004%, Hf-0.002%,
Pd—0.01%, Ag—3.0%

NOTES:

1. The results of cxperiments carricd out before 1984 were not quantitatively analyzed.

2. For quantitative analysis of the clements’ content atomic absorption spectrophotomcters "SATURN" and "SPECORD" M-400
(GDR) and spcctrograph xxx-30 were uscd.

3. Ag an analytical chemical laboratory was not available the presence of some clements in the samples was not determined.
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FORMULATION OF LOW-ENERGY NUCLEAR INTERACTION
BASED ON OPTICAL THEOREM

Presented by Yeong E. Kim
Department of Physics, Purdue University
West Lafayette, IN 47907-1396, U.S.A.

Dr. Kim's presentation was based on two papers that have been accepted for publication. The following
are the titles and abstracts of these two papers:

Title: Uncertainties of Conventional Theories and New Improved Formulations_of Low-Energy Nuclear
Fusion Reactions. By Yeong E. Kim and Alexander L. Zubarev, Department-of Physics, Purdue University.
This paper will be printed in the proceedings of the Fifth International Cenference on Cold Fusion.

Abstract: We examine uncertainties of conventional theoretical®estimates for low-energy nuclear fusion
cross-section o(E) and fusion rate <ov>. Using new formulafions baséd on the optical theorem and the
radial distribution function, we derive new improved formulae for o(E)} and <ov>. Our results of the
optical theorem formulation for o(E)} indicate that a near eancellation of the Gamow factor can occur if
the imaginary part of the effective nuclear interaction in“the elastic scattering channel has a very weak
component with a long finite interaction range. Uncertainties of conventional estimates of the electron
screening effect for o(E) are also examined and a mew“alternative formulation is proposed. Finally, based
on a solution of three-body Schrédinger equation ‘and the optical theorem formulation, we derive a new
formula for three-body fusion cross-section andwrate.and compare its predictions with conventional estimates
and also with the recent experimental data for three-deuteron fusion reaction.

Title: Optical Theorem and Effective Finite-Range Nuclear Interaction for Low-Energy Nuclear Fusion
Reactions. By Yeong E. Kim and.Alexander [.. Zubarev, Department of Physics, Purdue University. Paper
accepted for publication in Nuowg ‘Cimento.

Abstract: We describe a newsimproved formulation of low-energy nuclear fusion reactions based on the
optical theorem. Our formulation is much less model-dependent than previous theoretical approaches. We
obtain an analytic formula for the cross-section, o(E), which exhibits explicitly the energy and charge
dependence of o(E). The formula indicates that some of the anomalous effects observed in deuterated
metals may be justified theoretically if the imaginary part of the effective nuclear interaction in the elastic
channel has a very weak component with a long finite interaction range.

EDITOR'S SUMMARY AND COMMENTS:

Since 1989, there have been reported numerous examples of low-energy nuclear reactions in electrochemical
cells using palladium [1] and titaniwm [2]. While these experiments are not always 100% reproducible,
there have been persistent claims of the observation of low-energy nuclear reactions. Many theoretical
models have been presented to explain the observed results but almost none of the theories explain the
observed phenomena. Kim presented the basic results of a new alternative theoretical formulation of low-
energy nuclear fusion reactions based on the optical theorem. The optical theorem is much less model
dependent than previous theoretical approaches and show that some of the cold fusion
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phenomena may be justified theoretically if the imaginary part of the effective nuclear interaction in
the elastic channel has a very weak component with a long finite interaction range.

Kim and Zubarev explain how the (Gamow penetration factor (Coulomb barrier transparency) may be
essentially removed under certain conditions. Using the formulations developed in their paper, Kim and
Zubarev state, "Another interesting aspect of d + Pd and p + Pd reactions is that the final fusion product
can be unstable with a finite lifetime, which may help to explain heat after death phenomenon reported
by Pons and Fleischmann [3]."

Pons and Fleischmann apparently predicted that if fusion could occur within a palladium lattice, it would
be fusion of deuterium. [t has long been believed that fusion between a deuteron and a light element was
much more probable than fusion with a higher mass element. Kim presented the following information
(quoted from the first paper): [If the fusion byproducts are not consistent with low-mass fusion] "...Other
possibilities are now numercus, since our results with the electron screening feffect ... show a surprising
result that the fusion cross-section for nuclei with larger values of Z can bescomparable or much greater
than that for nuclei with small Z, contrary to the commonly accepted, belief."

Dr. Kim, in his presentation in Monaco at the Fifth International .Conference on Cold Fusion, illustrated
that under certain conditions (or assumptions) the new formulation equations indicated that some high mass
elements could be expected to fuse with deuterons or protons fifty, orders of magnitude more readily than
with lower mass elements. This editor suggests that the amomalies discovered by Bush and Eagleton in
their experimental work with light-water nickel-cathodes reactors where a rubidium salt is used in the
electrolyte may be explained by the work of Kim et al, |Bush and Eagleton found evidence for the
production of elements up through tin by suspected proton capture.]

The experimental work (especially the elegant experiments by Bush and Eagleton) coupled with this
important mathematical formulation present by Professor Kim must certainly be considered as one of the
most important findings in low-energy nuglear reactions. It may be comforting to the reader to understand
that the highly unexpected phenomenon ofscold fusion is now being coupled with the learned discoveries
of Kim et al. that are also unexpected (contrary to popular belief.)

REFERENCES

[1] M. Fleischmann, S."Pons, and M. Hawkins, "Electrochemically induced nuclear fusion of deuterium.”
J. Electroanal. Chem., 261, pp 301-308, and erratum, 263, pl&7 (1989).

[2] C. Sanchez, J. Sevilla, B. Escarpizo. F.J. Fernandez, and J. Canizares, "Nuclear Products Detection
during Electrolysis of Heavy Water with Ti and Pt Electrodes.", Solid State Communications, Vol. 71, No.
12, pp 1039-1043, 1989,

[3] 8. Pons & M. Fleischmann, "Heat After Death,” Transactions of Fusion Technology, Vol 26, no 4T,
part 2, Dec, 1994, pp 87-95, 11 refs.



Bush 63

THE ELECTRON CATALYZED FUSION MODEL (ECFM)
RECONSIDERED WITH SPECIAL EMPHASIS
UPON THE PRODUCTION OF TRITIUM AND NEUTRONS*

R.T. Bush
Physics Department, California State Polytechnic University
3801 W. Temple Avenue, Pomona, CA 91768, USA
ENECO, Inc., Salt Lake City, Utah
Proteus Processes and Technology, Inc., Denver, Colorado

ABSTRACT

The author's ECFM ("Electron Catalyzed Fusion Model™} first presented at the ICCF-4 is re-examined with
special reference to the production of tritium and neutrons. The model is, of some interest in that it is
the first model to fit excess power-vs-loading fraction data of MgKubre et'al. (SRI International/EPRI) and,
independently, that of Kunimatsu et al. (IMRA). Of special note is that the peak of the theoretical curve
of tritium production versus loading fraction, which is related to%that for neutrons by a branching ratio
scaling factor, is found to be at a fractional D/Pd loading of approximately 0.825, which is in good
agreement with the empirical value of 0.83 announced at“the ICCF-5 by Iwamura et al. (Mitsubishi} for
both tritium and neutrons. It is of interest then that this theoretical ECFM tritium production curve arises
essentially from purely statistical mechanical conSiderations involving the deuteron occupation of the
three-dimensional interstitial lattice, rather than arising from the details of a specific nuclear mechanism.
The model shows why tritium is ordinarily met ‘ebserved when excess heat is being observed. For the
neutron-to-triton branching ratio a theorgtical lower limit (r/R)" results (r is the protonic charge radius and
R is the deuteronic charge radius) yiélding a, value of 2 x 107 in agreement with the empirical value of
2 x 107 for the neutron-to-triton branching’ ratio.

INTRODUCTION: REVIEW “OF THE ECFM

The author's ECFM [6]_("Electron Catalyzed Fusion Model™) employs collapsed electron orbits catalyzing
genuine cold fusion reactions between deuterons within the Pd. The orbital collapse is hypothesized to be
the result of the weakening of the zero point field induced by the cathodic environment, as explained in
reference [6]. It is based upon work of Boyer [1,2] and Puthoff [3] according to which, on the basis of
"stochastic electrodynamics” (SED), the electronic ground state of an electron in an atom is a dynamic state
in which the energy radiated away by the accelerating electron is compensated for by stimulated absorption
from the zero point electromagnetic field. The ECFM has been highly successful at fitting data on excess

power versus loading fraction, S, for the data of McKubre et al. [4], (SRI International/EPRI}] as shown
in Fig. |, and for the data of Kunimatsu et al. [5] (IMRA}].

STATISTICAL MECHANICAL PICTURE: TRITIUM /NEUTRON PRODUCTION VS. HEAT
PRODUCTION

Much of the dependence in the ECFM of the formulas for power or particle production upon 8 (fractional
loading) arise from strictly statistical features of the deuteron occupation of the interstitial lattice. To that
extent the S-functionality i3 independent of a specific nuclear mechanism and therefore exploitable. Thus,
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the experimental corroboration of such nuclear mechanism nonspecific behavior would provide additional proof
that the phenomenon is genuine.

Fig. 1 Comparison of ECF Model with Fig. 2 Relative Tritium Produciton
Data of McKubre et al. (SRI- EPRI) Rate vs. Loading (ECFM)
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Consider a 1-dimensional interstitial lattice configuration:
(Key: e represents an interstitial D, o representssan empty interstitial site.)

O ®© o ® (o e (o e (o < o ... etc.

(1) represents a hypothetical one dimensional lattice configuration for which no cold fusion occurs due to
a lack of nearest-neighbor D's.

Clearly, then, any expression for, excess power will contain a factor that is a function of loading fraction,
S, and arises strictly from thestatistical mechanical picture accounting for the different possible interstitial
lattice configurations that can contribute to cold fusion. Quoting from ref. [6], we make the distinction in
the context of the model ‘between the situation for heat production and that of triton production. (At this
stage we merely note that neutron production is linked to triton production in the ECFM via a branching
ratio) We hypothesize that the cold fusion reaction D + D - He* + 24 MeV occurs for lattice
configurations with nearest-neighbors on either side to produce a "sideways charge polarization" of the D's
with protons directly opposite ncutrons so that collisions are highly "guided" (lattice assisted anti-Tokamak

regime):

O ® o e o+ ® e o o+ e e o o o+ . cto2)

(S (8% (2

Thus, cach D near the center of these configurations sees a nearest-neighbor D on either side. It is further
hypothesized that trittum and necutrons result from the opposite situation; viz. the oscillatory collision of
two nearest-neighbor D's isolated from their neighbors for which charge polarization favors neutronic
components of the D's facing each other, thus heavily favoring trititum production via D + D - T + p +
4.03 Mev as an Oppenheimer-Phillips type nuclear reaction:
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For Ie' production the configurations in (2) vield a sum of probabilities (dependent upon fractional
occupation, S):
p=S+84+ &+ . etc. (1

that, when combined with other considerations, lcads to an cxpression for excess power production given by
P_. = (26.07) {[(2 - SY(L - S)PS}e(c?" -1)'e 101236 - G4THS exp-1/12] (5)
TRITIUM PRODUCTION ON THE BASIS OF THE ECFM
From (3) the sum of the probabilitics is
p =(1-S)’S? H1-S)’S*+(1-9)'s*+ ... K. (6)
Ref. [6] shows that this leads to the following

N(S,T) = (6.789x102)eS(1-S)[1 - (1-S)Fs (7T -1 )l 10136 - @4774)8 expv12 (7
(Tritons/cm®/sec)

Fig. 2 shows a graph of triton production rate (tritons/cm®<of Pd.sec) based upon (7) for a temperature of
60°C showing a peak value of about 1.6 x _10° tritons/( c¢cm® of Pdsec.). A computer study of the
S-dependent part of (7) shows that the peak of the production curve is located at about S$=0.825. This is
of some interest since it was reported by Iwamura~et al. [7] (Mitsubishi) at the ICCF-5 that tritium production
was maximized at about S=0.83. (Presumably the uncertainty in their experimental result would put this in
reagsonable agreement with S=0.825). “In assecond ICCF-5 paper Iwamura et al. [8] reported that neutron
emission was also maximized at about $=0.83. This feature is of special interest here since the ECFM
simply relates neutron production«to. triton production via a branching ratio; i.e., the theoretical neutron
production curve is simply a unifermly scaled down wversion for that of tritium.

In their abstract, Iwamura et al>“[7] note that they had "previously reported that neutron emissions and tritium
production were observed cven with low deuterated palladium metals (D/Pd = 0.66). It is expected that the
yield of nuclear products ‘will increase using highly deuterated palladium metals (D/Pd = 0.8), since it has
been widely recognized that anomalous nuclear effects arc related to the D/Pd ratio." In this regard, note
from Fig. 2 that the theoretical tritium (or neutron) production rate at $S=0.66 would be about half of what
it is at the peak of about S=0.83. Additionally, we note from Fig. 2 that the curve plunges more steeply
with S to the right of the peak than to the left. It is this latter feature that accounts for two general
observations: (1) Tritium production is rarcly observed simultancously with excess heat production [Recall
that excess power grows with increasing values of S above about 0.8.] (2) Neutron emission decrcases as
excess power increases. With regard to (2) note that Takahashi et al.[9] (Osaka University) in their ICCF-5
abstract statc that "the ncutron cmission rate was about 2n/s at most and appeared to decrecase when the
excess heat rates increased, as was the case for our 1922 experiments.” The present author [10] has reported
observing a decrcase in the emission rate of thermal ncutrons as excess heat increases. Finally the neutron
emission rate reported by Takahashi et al. [9] of about 2n/s is apparently in reasonable agreement with the
prediction of the ECFM, which is now shown: Note from Fig. 2 the wvalue of 1.55 billion tritons/ cc of
Pd.sec. Multiplying this by the theoretical branching ratio
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of 1.64 x 107 given in the next section yields a neutron production rate of about 2.54 neutrons/cc of
Pd.sec. [In reference [6], Fig. 8 shows the theoretical tritium production vs S (ECF Model) for three
different temperatures (100°C, 600°C, and 1200°C) and emphasizes that the production peak does not shift
with temperature, but remains fixed at about S=0.825.]

NEUTRON PRODUCTION

Based upon the ECFM [6], neutron production is given by N in (7) multiplied by an appropriate branching
ratio highly favoring (T,p)-production over (He’n)-production. The author [11] has derived an extreme
limiting branching ratio based upon charge polarization considerations, which reduces to a good
approximation to

BR =(r/R)" (8)

where r is the protonic charge radius, and R is the deuteronic charge radius.
Substituting r = 0.8x10"em, and R = 431x10"em, from DeBenedetti [#2], yields

BR = 2 x 10°, (9)
which compares well with the best experimental value [13] for the smallest branching ratio given by about

(BRyexp = 2 x 10°. (10)
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APPLICATION OF THE NUCLEON CLUSTER MODEL TO EXPERIMENTAL RESULTS

R.A. Brightsen (Author of Concept)
Clustron Sciences Corporation
1917 Upper Lake Drive Reston, VA 22091
Phone: 703-476-8731  FAX; 703-827-4066
Presented by Randy Davis

ABSTRACT

According to the Nucleon Cluster Model and the Periodic Table of Beta-Stable” Nuclides, the proton must
contain antimatter clusters as well as positive matter clusters. Within palladiwm, cathodes, antimatter clusters
are strongly attracted to matter clusters of the same type, avoiding the so-=Called "coulomb barrier.” The
resulting reactions produce the many different radioactive speciessrecently reported for cold fusion
experiments. The "™Pd (p,a) "'Rh reaction is discussed as an,example!

The Nucleon Cluster Model (NCM) provides a pathway for experimentalists to understand the results that
they obtain in the laboratory in the study of low temperatute transmutations/low energy reactions. In the
future, it may permit experiments to be tailored to obtain“particular results desired. This briefing (Slide
1) describes one of the ways that the NCM can be applied, by considering the results reported earlier by
Dr. Tom Passell in the lead-off presentation of today's“meeting on Low Energy Nuclear Reactions. The
species that were observed by Dr. Wolf are explained by the Nucleon Cluster Model as having been
produced by matter-antimatter reactions. The attached paper, "General Explanation of Radioactivities
Reported by Dr. Wolf as Described by/Dr. Rassell (EPRI) at Monaco," provides supporting detail. The
paper was written by Ron Brightsen ‘of Clustron Sciences, who is the developer of the Nucleon Cluster
Model.

Before discussing the physics invelved. [ would like to say that Ron Brightsen can be called upon to assist
you in applying the NCM to your experimental results. As this field of investigation becomes a mature
technology, we will also bevavailable in the Washington. D.C. area to assist in developing proposals and
programs for federal funding.” Mr. Brightsen can be contacted through the telephone and address given,
or through my email address (rhame(@aol.com).

The NCM was developed (Slide 2) over many years of investigation by Mr. Brightsen, who lives in
Reston, Virginia. While at MIT, beginning in the late 1940s, he became interested in the structure of
nuclei due to the theory of Maria Mayer which indicated that nuclei with certain numbers of protons or
neutrons are more stable than other nuclei. The "magic numbers” that indicated greater stability included,
for example: 20, 50, 82 and 126. To him, this was a clear indication that nuclei must have some type
of structure, rather than simply consisting of neutrons and protons without any particular order. He was
also concerned that no beta-stable nuclear species exist for atomic numbers (Z)} of 43 and 61, or for
neutron numbers (N) of 19, 21, 35, 39, 45, 61, 71, 89, 115, 123, and 147. Shouldn't stable isotopes with
all numbers of protons and neutrons be possible if protons and neutrons truly are the basic building blocks
of nuclei?

By studying the entire range of approximately 340 beta-stable nuclei, Mr. Brightsen discovered that all
stable nuclear species are arranged in a systematic manner around particular nuclear species, having certain
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mass and charge numbers, which he has identified as "centers of symmetry.” Furthermore, the nuclei are
arranged in symmetric patterns around these particular centers of symmetry. Importantly, these symmetric
patterns indicate that one nucleus may be related to another nucleus by the addition of a neutron-proton
(NP) cluster, or an NPN cluster, or a PNP cluster. This is an important observation. It is not possible

to draw this conclusion unless all three relationships are considered. Thus, beta-stable nuclei must consist
of NP, NPN, and PNP clusters.

Through further research, Mr. Brightsen was able to describe all of the 340 beta-stable nuclei in a
completely systematic, periodic and symmetric manner. He developed a detailed table depicting the centers
of symmetry and the numbers of each of the types of clusters (NP, NPN, and PNP} for each nuclide.
The results of this effort are described in a paper, "The Nucleon Cluster Model and the Periodic Table
of Beta-Stable Nuclides," which is available from Clustron Sciences Corporation ($5 is requested to cover
copying and postage). The Periodic Table of Beta-Stable Nuclides in Figure 21 of that paper is analogous
to the Periodic Table of Elements discovered by the Russian Scientist Mendeleey.in 1869. It is believed
that this NCM description is correct due to the symmetry of nature that it“is able to demonstrate. The
model is also able to show that "missing” proton and neutron numbers, ‘entioned above, are only an
artifact of the way that isotopes have been described in the past (referenge the DOE/GE/Knolls Atomic
Power Laboratory Chart of the Nuclides) [1].

Based on this understanding, Clustron Sciences Corporation has filed. patent applications on several processes
that may be developed through application of the Nucleon'.Cluster Model. These include: methods for
converting radioactive nuclear wastes to short-lived or stable isotopes; methods for converting Pu-239 to
U-235 and/or non-fissionable heavy nuclides; and, methods, for improving the performance of silicon-based
semiconductors. Further work with the model is being “pursued to explain the origin of the elements and
missing mass in the universe.

The importance of the Nucleon Cluster Medel” to the field of nuclear physics, in general, and low
temperature transmutations/low energy redctions, in particular, results from the discovery that low mass
nuclei must contain antimatter clusters te/ various degrees, in addition to positive matter clusters. In
addition, it is evident that any gstable or radicactive isotope may be described by several different
combinations of matter and antimatter NN, PP, NP, NPN and PNP clusters. Matter-antimatter clusters not
only attract each other due to their opposite nature, but, when identical, annihilate when they come into
contact.

Dr. Wolf's measurements of 'Ru, Rh, '""Rh, '"Rh, "Ag, ""Ag and """Ag in palladium samples are
the result of matter-antimatter reactions between palladium isotopes and normal hydrogen (Slide 3). ''Rh,
for example, is produced by hydrogen reacting with "™Pd through a type of (p, «) reaction. In this case,
"™Pd can be considered to consist of 16 NP clusters, 18 NPN clusters, and 6 PNP clusters, along with
other possible cluster combinations. Protium (the hydrogen nucleus) can be considered to consist of 5 NP
clusters, 2 antimatter NPN clusters, and 1 antimatter PNP cluster. When these interact, ""'Rh is produced
with 19 NP clusters, 16 NPN clusiers, and 5 PNP clusters along with "He with 2 NP clusters. Again,
other cluster combinations are evident for both '""Rh and 'He. Similarly, the NCM representation can be
developed for the other isotopes measured in Dr. Wolf's experiments.
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Based on the Periodic Table of Beta-Stable Nuclides, the cluster strictures of the six beta-stable isotopes
of palladium can be represented as follows:

NP NPN PNP

46-Pd-102 - 18 16 6

46-Pd-104 - 16 18 6

46-Pd-105 = 15 19 6 Note ‘constant PNTP clusters
46-Pd-106 - 14 20 3]

46-Pd-108 - 12 22 6

46-Pd-110 - 10 24 6

According to Dr. Passell, gamma ray spectrographs revealed no fewer than eight (8) radionuclides produced
in the palladium cathode=by. low-energy Protons or deuterons:

47-Ag-110m, 45-Rh-99, 44-Ru-103, 47-Ag-106 m, 45-Rh-102, 46-Pd-100, 45-Rh-101, 47-Ag-105
Classical nuclear physics insists that, because of the "Coulomb barrier,” these reactions can not take place.

But experimental evidence proves, conclusively, that these radionuclides are produced. How can that
possibly be? The Nucleon Cluster Model (NCM) provides the answer. Consider one reaction as an

example:
Eq. 1 46-Pd-104 (proton, alpha) 45-Rh-101

In the NCM, the proton (1-H-1) structure requires the existence of antimatter clusters. Thus. the following
five (5) structures can represent the proton:

NP NPEN PNP

11 -4 -3
8 -3 -2
5 -2 -1
2 -1 0

-1 0 1
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Let us examine Equation 1 in terms of clusters.

NP NPN DPNP

"MPd,, 16 18 6
+

H, s 22 2l

21 16 5

"'Rh,. 19 16 5
-+

“He, — i) i)

21 16 5

It is evident from these structures that the following reactions take place:

1) The 17th and 18th NPN in '"MPd,, are annihilated by the two NEN antimatter clusters in the proton,

and
2) The 6th PNP cluster in '"“Pd,, is annihilated by the one PNP antimatter cluster in the proton.
Since positives and negatives attract, there is no Coulomb Barier for the reaction.

A comprehensive picture of this reaction follows:

1n4pd46 + IH-l - m Rh45 4 4Hez
NP NPN PNP | NP ANPN PNP | NP NPN PNP | NP NPN PNP
10 20 8 11 -4 -3 13 18 7 8 2 -2
13 19 7 8 -3 -2 16 17 6 5 -1 -1
16 18 6 5 -2 -1 19 16 5 2 0 0
19 17 5 2 -1 0 22 15 S -1 1 1
22 16 4 -1 0 1 25 14 3 -4 2 2

Similar analysis have been developed for the other observed radioisotopes.

NOTE: This paper appeared in the August 1995 issue of Infinite Energy. A copy of the definitive paper,
entitled, "The Nucleon Cluster Model and the TPeriodic Table of Beta-Stable Nuclides," is available for

$5.00, to cover copying and mailing costs, from Clustron Sciences Corporation.
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CORRESPONDENCE OF THE NUCLEON CLUSTER MODEL
WITH THE CLASSICAL PERIODIC TABLE OF ELEMENTS

R.A. Brightsen
Clustron Sciences Corporation,
1917 Upper Lake Drive, Reston, VA 22091
Phone: 703-476-8731 TFax: 703-827-4066

The author has developed a new model of nuclear structure which is completely systematic, periodic and
symmetric. This model is based on three "building blocks" for beta-stable nueclei:  a neutron-proton cluster
(NP}, a neutron-proton-neutron cluster (NPN), and a proton-neutron-proton cluster (PNP). The author has
been frequently asked questions by colleagues about how this new nuclear miodel relates to the Periodic
Table of Elements, discovered by the Russian Mendeleev in 1869, and universally’ recognized by scientists
throughout the world. This paper will deal with that relationship, and will démeonstrate that there is a one-
to-one relationship between the two models.

One of the first questions that must be asked is the following®, Is there some commonality in the NCM
that provides an explanation of the experimentally known stable isetopes of a given element? The answer
lies in the relationship of NP clusters and NPN clusters. Let us, as an example, examine Fig. 1 giving
nucleon cluster structures for the three stable isotopes of “the element Magnesium (Z = 12), using NP =
3, 6 and 9 (a,b, and c¢).

Fig. 1 - Example: Nucleon Cluster’ Structures for Stable Isotopes of Magnesium

a b ¢

(NP + NPN) + PNP (NP + NPN) + PNP (NP + NPN)
+ PNP
12-24 3 + 3) + 3 6 + 2) + 2 9+ 1) #
1
12-25 (2 + 4) + 3 5+ 3) +3 (8 + 2) +
1
12-26 (1 + 5) +3 4 + 4) + 2 (7 + 3) +
1

Clearly, several key conclusions can be drawn from the above data:

1. Number of NP clusters decreases, the number of NPN clusters increases, and the sum of NP and NPN
clusters is constant for each isotope of a given element.

2. The number of PNP clusters is constant for all isotopes of a given element.

3. The Z of an element is always given by (NP + NPN} + 2 x PNP.

One issue remains to be addressed - Does a systematic cluster relationship exist, for example, among
cluster structures of the noble (rare)} gases, as shown in the Periodic Table of Elements (He, Ne, Ar, Kr,
Xe, and Rn)? For answers, let us examine Fig. 2.
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Fig. 2 - Nucleon Cluster Description of He, Ne, and Ar

Z Element Symbol (NP + NPN) + PNP =2,
2 Helium He 2 + 0 = 2
8 4 2 6 0
10 Ncon Ne 6 + 2 = 8
8 4 2 6 0
18 Argon Ar 10 + 4 = /14

Let us also examine the cluster structures of some of the alkali- elements, in Fig. 3.

Fig. 3 - Nucleon Cluster Description of Li, Na, and K

zZ Element Symbol (NP + NPN) + PNP = X,
3 Lithium Li 3 + 0 =3

8 4 2 6 6
11 Sodium Nz 7 + 2. = 9

8 4 2 6 6
19 Potassium K 11 + 4 =15

The regular systematics of the data in these two figures, in turn, lead to the following:

Following the systematics, clearly indicated in Fig. 4, a complete "Atomic and Nuclear Periodic Table of
Elements and Beta-Stable Isotopes of Each Element" has been completed. It is expected to be

commercially available in wall-chart form in the near future.

*A comprehensive paper entitled, "The Nucleon Cluster Model and the Periodic Table of Beta-Stable
Nuclides," is available from Clustron Sciences Corporation for a fee of $5.00 to cover reproduction and
postage. This paper is also available on the world wide web at http://www.gslink.com/~ncmen/Clustron/
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EXCESS HEAT EVOLUTION AND ANALYSIS OF ELEMENTS FOR SOLID STATE
ELECTROLYTE IN DEUTERIUM ATMOSPHERE DURING APPLIED ELECTRIC FIELD

Tadahiko Mizuno, Tadashi Akimoto
Kazuhisa Azumi, Masatoshi Kitaichi, and
Kazuya Kurokawa
Hokkaido Univ., Kitaku, North 13 West &, Sapporo 060 Japan

Michio Enyo
Hakodate National College of Technology, Tokuracho 14-1, Hakodate 042 Japan

ABSTRACT

A proton conductor, the solid state electrolyte, made from oxide of strontium, gerium, niobium and yttrium
can be charged in a hot D, gas atmosphere to produce excess heat. “Anomalous heat evolution was
observed for 12 in 80 cases of the samples charged by alternating current for 5 to 45 Volts at temperatures
ranging from 400 to 700°C. Several kinds of alkali metals, €a, Mgy Bismuth, Lantanides and Aluminum
were locally segregated and distributed around the melted and swelled parts of the samples that generated
an excess heat.

INTRODUCTION

The alleged Cold Fusion reaction still has nof beenm confirmed because of lack of data. It is very
important to obtain precision relationships quantitatively between each reaction products that may cause the
reaction. We understand that the most desirable “parameter to analyze the reaction mechanism is to obtain
simultaneously all the quantities such™assheat evolution, neutron emission, tritium generation, and so on.
However, unfortunately, this is very, diffieult due to difficulties to reproduce and control the phenomena.
Even if it has been possible, usually the amounts of reaction products are very low and sometimes nearly
or under the detection limit; it #s. difficult to calibrate quantitatively. Therefore, it is suitable to analyze
the element in the sample before, and after the experiment.

EXPERIMENTAL

Samples were made from a mixture of metal oxide of Sr, Ce, Y and Nb. The procedures were developed
by Iwahara et al. [1-3]. These powdered oxides were first mixed, and then sintered in an electric furnace
at 1,400° C in air for 16 hours. The samples were pulverized, and mixed, alcohol was added, and the
samples were put in a pressing machine and formed into round plates of 20 mm in diameter and 1 mm
thick. These plates were again sintered at 1,300-1480° C in air for 16 hours. Sample densities ranged
from 3.0 to 5.2; the theoretical density for perfectly sintered sample is 5.8. Both sides of the sintered
sample were then coated with porous Pt film, by painting a Pt organic compound and deposition in 700°
C or coated by Ar sputtered to Pt in vacuum. The resulting Pt film thickness was 0.15-0.3 pm. The film
is porous and has a very rough surface; Hydrogen gas easily passes through the film and reaches to
ceramic surface.

Experimental arrangement is shown in Fig. 1. The sample was heated to a constant temperature with an
electric heater covered with stainless steel. Electric power was supplied from a stabilized power source.
The electric fields of constant voltage (Electric power of proton driving: EPD) was supplied from a
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function generator via a power amplifier. Pressure was measured by a capacitance manometer with 0.1
Torr accuracy. Temperatures were recorded with 0.1° C accuracy by three thermocouples that were coated
by a thin stainless cover. All parameters, EPD (voltage and electric current), heater power, sample
temperature, gas pressure and cylinder wall temperature were recorded through a data logger and computer
to floppy diskette. The reaction cell is made by a stainless steel cylinder 40 cm long, 20 cm in diameter,
with walls 5 mm thick.

Upper part of the cell is shown in Fig. 2. The sample is held on both sides by 0.3 mm thick Pt plates
which are in turn sandwiched between 0.3 mm thick Pt plates. Three thermocouples with thin stainless
steel are pressed directly on the upper Pt plate. The Pt plates make electrical and thermal contact with
ceramic sample and thermocouples. This part is fixed on place of heater part. Spiral heater wire covered
with ceramic insulator is also connected to the bottom part of the sample. EPD power was supplied
through copper wires of 1.6 mm in diameter. The sample holder is surrounded by Ni plate reflectors.
The holder is fixed with four supports made of 6 mm diameter stainless steel rods that were covered by
alumina insulator. Four nuts attached under the support rods pressed Pt plate; alumina spacer and sample
to make tight contact with thermocouples. These thermocouples have a. spring action. The components
are welded to the cell cover flange that have several electric connectors. The connectors introduce
thermocouple, electric power lines for the heater and electric field, supply for the sample.

Reactor cylinder

L
T Cooling pipe—» g

I
P.A. H.P.S. |c.n. l ¥ J’ Al

1)
—_—
L—Q‘_ me- | G
Rencror ey [P o] !

F.G. Function generator
P.A. Power mplifier

0.0 00 00

Lig.R2 trap H.P.S. Beater power source
C.M. Capacitance mancmeter : 2
Diffusion poup Diffusion pump
- Rotary pump [
Fig. 1 Schematic representation of the measurement system. Fig. 2 Experimental set up.

Experimental procedures are described as follows: (1) The reactor cylinder is evacuated by a rotary and
diffusion pump (with lig. N, trap) to 2 x 10° Torr. (2) Sample temperature is raised to 400-700° C.
(3) Gas is introduced into the cylinder at 0.1-50 Torr. (4) The sample is charged with EPD power at 5-45
Volts alternating power, with frequency set between 10* and 1 Hz depending on the sample temperature
and thickness. (5) All the samples were analyzed for element detection by EPMA, ICP and EDS analyzer.
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0 ¥  RESULTS
610 == HEAT MEASUREMENTS
£ o0 |- § =
55”' | ‘E The relationships between input EPD and temperature were
é L g calibrated with a dummy sample and a ceramic heater.
eMr > 1, Next relationship is obtained between temperature (T) and
510 / ) . . EPD (E) in the range from 400 to 700° C as follows:
mn_ | 1 2 | s
a E = A exp BT (1

Fig. 3 Temperature change due to input EPD in

A and B are constants that are caused from gas kinds,
H, gas.

pressure and sample dimensions. We obtained, for example.
0.4° C temperature rise for ong watt input EPD in 10 Torr
of D, gas at 500° C with 2 ¢cm diameter and 1 mm thickness of sample. ~The «excess heat generation can
be readily estimated from the relationship.

‘ ‘ ‘ ‘ ‘ . ‘ (a)
Fig. 3 is a typical result obtained in 13 Torr of H, gas: this 700 —— 40
has not shown any excess heat generation. All  the K '
temperature changes are caused with input EPD deviation. g /
However, Fig. 4 shows a relation between temperature and@ | | J
EPD input (a) and estimating of typical excess heat evolvedgm /uu 'i‘*\
(b). in 12 Torr of D, gas. With only heater power supplied_._; ‘“j
the sample temperature rose to 50° C and almost stabilized. @ | I
After 3 hour EPD input of + 26 V, 0.001 Hz was supplied. 5

=

=
Input EPD/Y

At 4.6 hours the sample temperature rose 625°.Crand excess I
heat was clearly generated after the time (Rig. 4b). Input -"'D'Jtll - : :
EPD varied unstably and cannot be kept eonstant input power Tise/hour
because the EPD curments are effectedyAvith temperature

change. After the EPD power off. characteristic phenomena 3 0
were seen; excess heats were evolved during an hour. Total
excess heat evolution is estimated as 11 K joule.
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ANALYSIS OF ELEMENTS
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Input EPD/Y
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Excess heat/W

All the samples, including no excess heat. were analyzed by |

EPMA. ICP. EDS and SEM observation. Fig. 5. for !

example, shows the sample surface observation by SEM; L l ~

many holes and swelled parts can been seen. The EDS ¢ Lalo | h 0
analysis shows the existence of Al Sm and Gd elements 2
around the parts. These elements exist locally near the

changed parts of the sample. Fig. 6 shows the element Fig-4 Changes of temperature and EPD input
in D, gas (a), changes of excess heat (b).

i
l
s

4
Tise/hour

mapping for the sample surface (a) and cross section (b) by
EPMA.
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Characteristic phenomenon can be seen for Sr and Ce concentrations; these concentration profiles show an
opposite relation. High Sr concentration areas coincidences with low Ce concentration profile. They are
a reverse profiles. Other additive elements, Nb and Y show no change and kept the same concentrations
as before while Pt film is almost peeled off around the swelled and melted parts.

Aluminum exists around the changed parts at the sample and it also can be detected in the bulk layer.
However, Ca is only found under the surface layer in the changed parts; it strongly segregates locally.
Mg distributes widely around the changed parts and shows lower concentration than the Ca. Other
lanthanides cannot be detected by the EPMA method because of their low concentration value.

Several samples were analyzed for element change by ICP method. Table 1 is the ICP result; Each case
shows the average value of five for the before and the no excess heat samples and 10 of excess heat
evolved samples. Significant increase can be seen for Mg, Ca, Al, Sr, Fe, Bi, Sm, Gd and Dy. Other
impurities are also increased in each case; this phenomenon can be considered” due to contamination from
the surround. Ceramic samples are sintering material having many holeswand<porous; they are easily
contaminated. However, former elements show clear increase after excessvheat generation.

CONCLUSION

All previous attempts at Cold Fusion experiments can be classified as either wet or dry loading of
hydrogen isotopes. Contrary to previous works, the initial attempts have been done by Granite et al. (4).
They thought it would be useful to combine the wet and™dry methods to apply electrochemical potential
in the gas phase. They employed B-alumina specimen§ forithe study and sometimes cohserved few emission
of neutrons as low as the background. The B-alumina is unstable at high temperature up to 300° C and
shows no proton conductivity. Meanwhile, lattice type proton conductors such as perovskite oxide kept
steady proton conductivity high as the temperature~tegion arcund 1000° C. Excess heat usually evolved

certain time lag after applying the input/power. Proton mobility at the temperature is easily obtained using
the Nernst-Einstein relation as follows:

D/RT - o/mZ’¢ (2)

Here, Ze is charge number as1sfor D', n ion density in the sample that obtained from current density.
Proton mobility 4 x 10 at™430% C and 1.05 x 107 at 540° C cm’/s-V obtained by the relation are same
as Yajima data (3). However, the time lag between the occurring excess heat evolution and the supply
of input power is almost ten times larger than the time that obtained the relationship for the case of proton
reach a side to another one. And the excess heats clearly decreased after ceased the input power supply.
This phenomenon suggests that the excess heat evolution may be induced by deuterium flow in the
conductor accelerated by an electric field. Only five samples in fifty showed the excess heat evolution.
Also, the construction and composition of the proton conductor can be considered an important factor that
decides the reaction of excess heat evolution. Clear increase of several element such as Al, Ca, Mg, Bi,

Sm, Gd and Dy. It is still under consideration that the elements are reaction products of requisite
existence for the Cold Fusion.
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Table 1 ICP analysis for impurities in the samples.

Element Before experiment No excess heat Excess heat evolved
Li 5+ 07 5+ 07 5+ 1
Na 10 + 1 10 + 1 12 + 1
Mg 5+ 08 5+ 1.2 10 £ 3
K 10 £ 08 10 £ 15 15 ¢ 1.8
Ca 20+ 2 20 = 0.8 40 = 5
Ba 40 + 5 40 + 8 40 = 10
Al 302 511 15+ 5
Si 1:5: 0.1 311 511
Fe 0.5 £ 0.1 31 5
Ni 2+ 01 gz 1 5
Cu 0.3 = 01 11 11
Cr 1+ 0.1 211 211
Cd 0.5 = 0.1 1 & 05 105
Pd 6.5 % 1 Bt 1 8 %2
Bi 0 0.1 511
Zn 0.5 £ 0.1 ™+ 0.1 202
Nd 2:5 % 0.4 2.5 £ 01 4+ 1
Sm 2.0 £ 0.1 2.0 = 01 10 £ 1
Gd 0 0 5+ 1
Dy 0 0 5% 1
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Fig.5 SEM and EDS spectroscopy observation for surface of excess heat
evolved sample
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PLASMA SHAPING: AN ATOMIC TRANSMUTATION CONCEPT

Ronald J. Kovac
Mountain States Mine and Smelter, Boulder CO 80303
AM. 303-444-5279, 24 hr. 303-449-3993, eves. 303-449-0579

A form of cold fusion, or elemental transmutation appears to have occurred when a vacuum tube containing
only nitrogen ("'N) was exposed to electromagnetic force fields. Gas spectrometer analysis revealed that
the contents in the tube after electromagnetic shaping included substantial amounts of helium (‘He) and
lithivm (°Li). °Li is a "missing link" element in that mass spectrometer literature [2] indicates that there
is no element of atomic weight 5, but its existence is theoretically predicteds [See Special Addition on
page 103 for confirmation.] [Note: Nuclides and Isotopes show Li with half dife of 3 x 107 sec. Ed.]

The creation of this mass 5 element is offered as support for the notion that cold fusion, ultra subatomic
particles, gravity, electricity, and magnetism are each a consequence of special interrelated geometric
formations moving in microscopic space. If glass, rarefied nitrogenyand electricity/magnetism can cause
cold fusion, and transmute or create an element with the missing ‘atomic mass of 5, then the geometry of
motion in space appears to be an important factor in atomic transmutation. This concept will hereafter
be referred to as the "geometry of space bending."

SPACIAL CONCEPTS

First, I would like to indicate that the idea ofwproducing °Li is not unprecedented. To do this, I refer to
a quote from the physics Nobel laureate Juliah Schwinger of UCLA in Cold Fusion magazine [3].
Schwinger's comment is important in that' °Li is normally absent in mass spectrometer analyses.

To quote Schwinger:

"] note here the interesting possibility that He produced in the pd (proton-deuteron) fusion reaction may
undergo a secondary reaction, with another deuteron of the lattice, yielding °Li (an excited state of *Li lies
close by). The latter is unstable against disintegration into a proton and ‘He. Thus, protons are not
consumed in the overall réaction which generates “He."

The metaphysician Walter Russell (1871-1963) perhaps supplies the motivation for certain experiments, with
his hypotheses of spacial vortices and atomic structures. His work has been the focus of Tim Binder and
Toby Grotz. But in a recent article, Laurence Hecht [4] pointed out the ramifications of the work of the
German mathematician Karl Friedrich Gauss, which provided a spacial interpretation of the tractfix and
catenary forms that appeared to describe the shapes observed in my experiment. The tractfix and catenary
forms of Gauss are reminiscent, to some extent, of the spacial forms described by Russell [5].

POTENTIAL IN A SPACE OF NEGATIVE CURVATURE

To provide some background, Hecht points out the special properties of the tractrix-pseudosphere and the
catenoid. Hecht compares the electrical potential of the sphere, a shape of constant positive curvature, and
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the pseudosphere, a shape of constant negative curvature (to be explained later). He generalized the
Newtonian concept of potential in a field of positive curvature to include spaces with negative curvature
where potential surfaces consist of concentric pseudospheres. This leads to a geometric definition of the
concept of mass, explaining the transformation of mass into energy in terms of a catenoid-helioic structure.

To quote Hecht:

"According to biographer Ralph W. Dunsington, Karl Friedrich Gauss first considered this surface (of the
pseudosphere) in the period 1828-1830. But it was BEugenio Beltrami, the Halian collaborator of Gauss's
famous student, Bernhard Reimann, who systematically elaborated the properties of the pseudosphere
beginning about 1865 in order to examine more profoundly such physical phenomena as the propagation
of waves in an incompressible elastic medium [4]."

A catenary is the shape formed by the curve of a
loose string, under the influence of gravity, suspended
catenary by its two ends (see Fig..1). For any catenary,
evolute another curve exists, such' that lines tangent to the
catenary are normal lines to other curve. One of these
other curvess is, one which intersects the catenary at
exactly opepointy, Tt is called a tractrix (see Fig. 1).
involute, The tractrix, ‘otherwise known as an equitangential

tractrix

: curve, i8 defined as a curve such that a length (R)
X Z 4 4 3 : .

asymptote line - drawn from its point of tangency with the tractrix to

: . its point of intersection with the curve's asymptote (x-
Fig. 1—Tractrix-Catenary As Involute And Evolute. axis)” is constant
If a taut string is unwound from the center of the ' ' '

catenary, the curve produced is the tractrix. The

relationship is that of involute-evolute. If the thread i§ The catenary and ftractrix are related in that the

E"ewed:f ‘;:”WS points as it unwinds, it is always catenary is the evolute of a tractrix, and the tractrix is

angent to the catenary and normal to the trégtrpf the involute of the catenary. An evolute, or envelope

of normals, is the curve which lies tangent to all the
normals drawn to a curve, and the involute is a curve
which lies normal to all the tangents drawn to another curve.

If rotated about the horizontal~axis (x), the catenary becomes a catenoid, and the tractrix becomes a
pseudosphere (see Fig. 2). The pseudosphere is of geometrical significance because, like the sphere, the
pseudosphere possesses constant Gaussian curvature for all points on its surface. Gaussian may be
determined by multiplying the reciprocals of the radii of the largest and the smallest circle which
approximate a curve at a given point. If the circles are on the same side of the surface, the product is
said to be positive, as in the case of the sphere; it they are on opposite sides, the product is negative,
as in the case of the pseudosphere.

Another similarity between pseudospheres and spheres is that, integrated to infinity, the surface area of a
pseudosphere is the same as that of a sphere of equal radius (R).

Hecht believes this is significant in understanding field potential geometries, and consequently mass-energy
transformations:

"In the same way in which we represented the Newtonian potential by means of concentric spherical shells,
we may represent the negative curvature potential by concentric pseudospheres... Physically, the
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reversal of sign is interpreted as a reversal of the
force from repulsion to attraction, or vice-versa. My
interpretation is that the concept of point center of
mass applies only to objects on the macroscopic scale
in which the potential surface is a sphere. not to
objects below the atomic level in  which, 1
hypothesize, the potential surface is a pseudosphere...]
suggest that the pseudospherical potential, in fact,
represents the potential function of the nucleus and
that by a transformation that leaves the curvature of .
the potential surtace unchanged. it becomes the i ' L= catancid
electromagnetic wave of zero rest mass [4]." FoNEohen—

" ; Fig. 2—Generation of Pseudosphere-Catenoid.
The tractrix and the catenary are interconnected: one | rpe pseudosphere and its evolute, the catenoid, are
is descriptive of the other. Hecht points out that the | generated by rotating thetractfix-catenary system

catenoid structure can be cut and stretched along its | @bouf the x-axis.
central longitudinal axis to form an electromagnetic

waveform (as in Meusnier's transformation, see Fig. 3). He also.suggests that this was known by Christian
Huygens in 1690. Huygens' principle of waves and refraction”states ‘that. "Rays of light are straight lines
which intersect at right angles the waves which intersect them..... "\ which contradicts claims that Huygens
did not understand the transverse nature of light.

S

catenoid - helicod

Fig. 3—Meusnier's Transformation. The catenoid is slit down one side and puiled apart, producing the helicoid_. There
is no change in the Gaussian curvature and both are minimal surfaces. The small circumference of the catenoid (p)

becomes the length of the helicoid.

THE EXPERIMENTS

Empirically. the geometries described in the previous discussion were revealed in experiments wherein an
electromagnetic catenoid could be generated and observed., and the energy associated with it measured.
Fig. 4 shows the apparatus used to for the creation of a pseudospheroid. and the analysis of the matter
which resulted from the process.

Initially, T chose to stress a vacuum (24 in. Hg) of ordinary air, using high voltage (see Fig. 5). Capillary
boundaries were used to mold the catenoid. Since the application of electrical. magnetic, physical or
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thermal stress to air usually results in the emission of light, T supposed the fluorescence would make

visible any catenoids or pseudospheres that might have formed.

Emission spectroscopy and residual gas

analysis from a gas spectrometer were used to keep track of signs of transmutation and energy

transformation.
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Fig. +—Follow-up experimental equipment purchased and assembled fo
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Fig. 5—Early Expernimental Setup.

(Top) Vacuum tube stressed with high voltage.
(Above) Glass frit composed of.hundreds of parallel
capillaries.

plasma Pyrex
catenoid glass frit
shape disk
) 1
—~— D | |

orange glow —X“%E —= blue glow

Fig. 6—High voltage sent through the capillary holes of
a Pyrex fit partition forms a catenoid. The capillary
fuses from the heat generated and the catenoid jumps
to a new capillary hole.

In the experiment, the orange-reddish
glow normally found on and near the
positive electrode was halt-catenoid
cone extending out from the surface
of the glass f1it (see Fig. 6). On the
other side of the glass frit was the
other half’ of the same catenoid. The
other halt’ of the catenoid had the
blue glow normally found on or near
the negative.electrode. After only a
few seconds.of applying voltage, the
capillary hole through the glass frit,
which was the center of the blue/red
catenoid, melted closed. The red and
blue catenoid halves then jumped to
a new, unused capillary hole through
the frit. The heat required to melt
the Pyrex glass frit capillary was a
good preliminary indication of the
catenoid temperature.

| e

plasma cone.
positive electrode (see Fig. 7).
the ends of the wire of the same electrode.

With the pressure in the above arrangement at 24 in.
Hg, T was able to generate the geometry of the
pseudosphere in the plasma.

With adjustment, a

toroid of orange plasma was created inside the blue

After many test runs, a buildup of clear plastic-like material appeared on the outside of the
There also was a buildup of an organic-looking, gray, opaque material at
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Bar-Graph <100
Because of the strange appearance and inaccessible Amps 1x10" 323sec  F MEN:-g""}'TOHH

location of this accumulation of new material. [ have

decided to delay its investigation. Subsequent = «offscale
. . : . 16 - offscale molecular
experimentation using another glass ball with the same 14 T water— nitrogen
electrodes is planned.  This repeat experiment will @ “'TF‘ST;EF’:‘LEAN"
include residual gas analysis using a mass spectrometer é" 6
w1 ige y y —| atomic
and emission spectroscopy.  The analytical system is S g J nitrogen gt
: ; ; o - backflow
itllustrated in Fig. 4. 2 6
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Fig. 7—A plastic-like buildup appeared around the 4
positive electrode, and another type of buildup at the 4 - —
electrode wire junction in the pseudosphere tube. § - EXPERIMENT
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In a later experiment, *He was shown to have formed 1 | ~Mass s
at a 3.75% concentration of the parent gass“N,iwand N { Al Ul I| |
°Li. at 2.5% (see Fig. 8). It is unlikely, that the @5 25 50 75 100
presence of °Li represents contamination form external MASS
, . 4 M INFICON QUADREX 100
sources; according to spectrometry literature "Li does
not exist [2]. The cold fusion precess that produced Bar-Graph <100->
these results used only N, plasma and magnetic i Amps 1x 10 160sec F ng;m“rona
shaping. The plasma tube had .no constrictions nor = —
capillary fusion facilifies. s, only two needle-point -
stainless electm‘des (no platinum, nickel, nor palladium L FIRST
cathodes were involved). e 10 EXPERIMENT
= =—atomic REPEATED
Z 8 nitrogen
INTERPRETATIONS g 6
4
To explain the observed phenomena. [ have applied 2
0

Hecht's extensions of the ideas of Gauss and Russell, " o & s S5
as well as my idea of the toroid knot. I believe that MASS
it would be fruitful to investigate how shaping plasma INFICON QUADREX 100

into the geometries explained by Gauss and Russell ) . ; i

. e soart ol o il I that 1l Fig. 8—(Top) The nitrogen gas supply is free of °Li.
NHIE. % AINEG. 18 KOW AUSION; Geitiing Mk s (Center) The creation of *He and *Li with the N, line
plasma bends in the likeness of the surrounding space most prominent. {Above)Agrearerquanﬁryo!iLi. Note
in the process called the "geometry of space bhending.” nitrogen shows as monatomic “N.
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Toroids may form in an electromagnetic field. as shown in Fig. 9. The compressed. repelling lines of
force create a set of concentric shells of increasingly smaller size until the smallest is only the size of a
subatomic particle. The cancellation of the electric field and the magnetic field, according to the right-hand
vector rule, creates a hole, inside of which there is neither electricity nor magnetism on a macroscopic
level. 1In this region. the atomic substructure may satisfy a special equilibrium. which maintains a small
zone of toroid turbulence. enforced by the electric fields (see Fig. 10). Then. something as small as a
subatomic particle could exist as a toroid for an instant at the center, but would collapse as it moved to
the side, becoming a toroid without a hole (a sphere).

I postulate that the toroid forms as space bends,
rotates and compresses like the rubber band of a toy -
airplane when the propeller is wound. If motion is
continually applied to the system by winding the

rubber band, the wound band will start to form knots blue cone orange toroid
in its windings (see Fig. 11). T think this knot is like

a toroid at the center of the rubber band (catenoid). Fig. 9—With-adjustment, a toroid of orange plasma
and that, by analogy. it represents the formation of is created'inside.a blue plasma cone at the negative
L T st Saooer o ) o electrode "The toroid is stable for a matter of
subatomic particles which are able to either radiate mihoNs.

their energy as electromagnetic torce or coalesce into
the subatomic particles recognized by modern classical
atomic physics.

The toroids of tast-moving, compressed space have ‘the -
option of axially radiating energy or continuing the
toroid-forming motion (as mass). Either ways“space’ is
consumed by the compressive action at the. toroidal
location (the center of mass). and “the” surrounding
space is subsequently stressed to fill thewwoid left by

Fig. 10—Field lines of the pseudosphere anode and
R : cathode of the previous experiment. Dotted lines

the winding and compression. Incather words. a flow represent a region inside of which a toroid supporting
of space to a center of mass is“ereated. turbulence is achieved:; i.e., heavy, slow, positive ions
are trapped and spun by the E and B fields.

Fig. 11—An example of space bending, forming knots in its windings lo create a toroid.

As this flow (stress) of space is shared with nearby mass objects. it forces the center of mass of the
neighboring objects toward its center of mass. In this way. the tflow of space toward centers of mass
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becomes the gravitational force between objects. The weight of any atomic group per unit volume, then,
would be related to the extent to which that group bends space (or consumes space motion).

COMMENTARY by Tim Binder

In closing, T would like to provide the following notes on the experiments from Tim Binder. Quoting from
Fulcrum [1], pp. 32-36:

"Readers of Fulcrum are already familiar with the past demonstrations of transmutation that Ron Kovac,
Toby Grotz and myself have achieved and here is a brief summary of that work:

"Working with one possible geometrical shape of the magnetic fields that Walter Russell described in A
New Concept of the Universe [5], we were able to apparently demonstrate the transmutation of water vapor
into fluorine and nitrogen as reported in Fulcrum, vol. 1, no. 2. In furthery uareported experiments, we
succeeded in transmuting nitrogen into hydrogen and several other elements.

Russell stated that by shifting the field arrangement and/or the.polarity ‘strengths he was able to prolate
or oblate the oxygen nucleus into nitrogen or hydrogen and wice versa. We found by shifting the shapes
of the magnetic fields with our "transmutator” (a special devige used to manipulate magnetic field
conditions like those created by Russell) after heating our gas samples in the emission photospectrometer
by running an electric current through the plasma and then.allowing the heated gas to cool down in our
magnetic field arrangement, we were able to demonstrate transmutations as identified by photo emission
spectroscopy.

As the experiments were being conducted, we, had’ continuous monitoring of what was occurring in the
computerized mass spectrometer (CMS)/by printed readout as well as a video recording of the sequence
(see Fig. 8). What Kovac later observed (while studying) the data was truly amazing. In our first run,
we had transmuted the nitrogen gas plasma’("'N) into helium 4 (*He) and lithium 5 (°Li) in the amounts
of 3.75% and 2.5%, respectively, fiom the parent nitrogen gas. The transmutation had occurred not when
we expected it to; namely, after“being heated and then allowed to cool down in the field, but simply as
the plasma was sitting in.the field before any heating.

Kovac's paper... describes the experiments we have done in terms of cold fusion and in terms of Karl
Gauss' geometry. [ will now comment on his descriptions and show the relationship between Gauss' and
Russell's geometries as I understand them.

First, notice that the creation of lithium 5 from nitrogen was remarkable from two aspects: number one,
it was a transmutation of nitrogen into lithium which by conventional science is impossible; and number
two, "Li is proclaimed by standard literature and science to be nonexistent. Before our July experiments,
this particular atomic structure and mass of lithium (°Li) was one of the missing links in the nucleonic
tables; its existence had been predicted but never demonstrated [3].

Transmutation of "N to *Li, a heretofore unseen and unknown isotope of lithium, is significant for this
research team in that there is no way the experimenters would have seeded or contaminated their results.
The results are indisputable and can be easily reproduced in any sophisticated laboratory.



94 Proceedings Low Energy Nuclear Reactions Conference

Kovac cites the many different methods and materials that have been used to demonstrate cold fusion in
several very prominent research facilities since Fleischman and Pons did their first cold fusion experiments
in 1989 in Utah. He then makes the profound point throughout his article that all of these many different

processes are all functioning because of a common fundamental feature; namely, the "geometry of space
bending.”

What Kovac is pointing out is that all the various cold fusion processes are in their own fashion working
by engineering the bending of space or the formation of vortical motion focusing heat and light in the
center of the system and radiating that intense, tightly wound up motion back out as energy (heat of cold
fusion) or mass of elemental transmutation via the vortex equatorial plane.

In Kovac's toroid knot analogy, he says that energy is expressed by unraveling the knot back out the
central (polar) axis and matte is expressed by leaving the knot system at 90®sorspight angles to the central
axis.

This appears to me to be dissimilar to Russell's cosmogony in that {(Kovac claims that) energy and mass
increase by way of the polar central axis (through centripetal’motion) and they both decrease by way of
the equatorial axis through centrifugal motion. Russell says theiknot is wound up by the north-south
charging poles and unwinds via the east-west discharging &quatorial poles. He does not allow the knot
to unwind (using) the same axis that it (uses to) wind.upw. He says that the direction of winding when
it reverses is now not the central axis anymore, but the eguatorial axis that is at 90° to the central axis.
When this unwinding process reaches its end at cube wave field boundaries it then reverses direction and
potential and becomes a polar central winding/up’(process). Russell says that matter and energy turn
inside-out and outside-in.

If we understand Kovac's unraveling of the knot through the central axis to mean what I have stated as
Russell's cosmogony, only then are (the théories) congruent. This is why in Russell's diagrams of wave
motion he shows both pairs of spirals winding and un-winding within each other, which Kovac has shown
in his article in a similar way ‘where he has a pseudosphere and catenoid super-imposed on each other.
Here, I interpret the pseudosphere to be the windup spiral motion and the catenoid the unwinding spiral
motion with the toroid knot representing the mass formation and the spirals of pseudosphere-catenoid
geometry representing the space that is becoming matter or matter that is becoming space.

Kovac makes the salient point that none of the materials that the various researchers have used are
essential. The only essential is what Kovac is calling "the bending of space geometry." The "bending
of space geometry” is a vortex motion controlled by electric potential fields that science calls magnetic and
electric fields that curve low potential motion in a centripetal direction to form density and high potential,
and curve high potential motion in a centrifugal direction to form tenuity and low potential. This process
is a focusing and unfocusing of light-motion. The point is to create a vortex and control it.

With our quartz plasma tube and electrodes at each end and externally focused magnetic fields, we were
able to generate this geometry of space bending or vortex formation in such a way that we changed the
vortex motion of nitrogen (N) to the vortex motion of 5Li and "He. The final quantitative analysis
(performed by measuring and comparing the relative peak heights on the CMS charts, Fig. 8) of the first
processing showed 2.5% °Li, 3.73% °“He and the remaining 93.75% (of the tube's contents were)
untransformed nitrogen. When we reprocessed the same tube, the percentage of *Li went to 6.5%. This
was done with little temperature change, and if temperatures were modified, we might have vastly increased
the amounts of transmuted lithium and helium.
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The vortex known as nitrogen was subject to an external magnetic field vortex (what Russell calls an
electric field) that changed (the shape of) some of the nitrogen vortices from a gyroscopic motion spinning
in the plane of nitrogen to spinning in the planes of *Li and 'He. Kovac explains the cold fusion and
transmutation processes in terms of Gauss' pseudosphere-catenoid geometry determining the bending of space
to form what Kovac calls toroid knots.

Kovac goes on to describe that this tightly wound toroid (centripetally bound and compressed} mass can
then either unwind back through its axis (as it turns inside-out) as energy production (heat, electricity
and/or light), or it can unwind equatorially as a catenoid spiral in secondary mass formation to form
various elements. Thus, we see mass-energy transformations occurring again as in Russell's descriptions
of motion to and from wave field cube wall boundaries to and from mass spherical center boundaries.
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APPENDIX 1

CATENOID, OPPOSING FIELD MAGNETOHYDRODYNAMIC TOROID MODEL

Fig. 1 Shows two cylindrical magnets at the ends of two hollows tubes (electrodes). The two magnets are
opposed to each other as N-N or S-S. Because they are’opposed to each other the field lines of
magnetism at first race toward each other and then are deflected outward from the central axis at a curve
which becomes right angle to the central axis. The right hand rule dictates that any magnetic field line
also has an electric field counterpart which curls around iteas drawn. The direction of this electric field
is similar in direction to the fingers of the right hand if the magnetic field is the thumb. This becomes
interesting when you consider the same applies to the other magnet's field lines. It's electric field curves
in the opposite direction, by the same rule. (These two electric fields are then pushing in opposite
directions against each other. This pushing Causes the magnets to rotate opposite each other (the heavy
black arrows).

Fig. 2 Shows the same opposed magnets with a glow discharge plasma going from one hollow electrode
to the opposite hollow electrode. It is important to review the fact that any "neon tube" type glow
discharge is an equal population of + and - ions in a gas mixture. Because they are attracted to each
other, individually, the total effect is an elastic bendable entity, somewhat like a rubber band in behavior.
It is also necessary to remember that these plasmas are subject to respond to any nearby moving magnetic
fields. For this reason the counter rotating fields just outside the plasma around the central axis cause the
plasma to twist like the rubber band of a wind-up model airplane.
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APPENDIX 2

Fig. 3 Shows the plasma being twisted by the nearby rotating magnetic. fields to such excess as to form
a knot. This knot is real and has been experimentally demonstrated. by myself, video taped and
photographed. Tt results in forming a relatively stable toroid op doughnut suspended at the center of the
equipotential magnetic field lines. These field lines form a _geemetric surface called a pseudosphere. A
pseudosphere is like two tunnels pressed together top to top. There exists a close geometric relationship
hetween the pseudosphere and the catenoid. The catenoidiis like two funnels pressed together point to
point. For every pseudosphere there is a catenoid associated with it. If at every point on the surface of
a pseudosphere a perpendicular line is extended from (the surface at that point the total effect will be the
generation of the associated catenoid surface. Most, importantly, there are infinite co-axial pseudospheres
and catenoids. These are arranged like the many layers of the skin of an onion. All the perpendiculars
of all the coaxial pseudospheres intersect at €ither=end of the catenoid to form the HALOS, as drawn in
Fig. 3 and Fig. 4.

APPENDIX 3
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Fig. 4 Shows mass separation by electromagnetic oscillation. In the lab experiments I have demonstrated
there occurs an electromagnetic oscillation (explanation of this oscillation is available in my other
publications). During the positive cycle of this oscillation the positive ions are repelled and try to escape
the confines of the magnetic pseudosphere. These ions are heavy and slow, relative to the mass and speed
of their associated electrons. Before they move outside of the magnetic field the field has reversed to its
negative cycle part and is pulling them back to the center. These large ions are doomed to become the
stuft the toroid is made of. The electrons have an equally strange destiny. The electrons or negative
particles are small and very fast. During the negative part of the oscillation they are easily repelled
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outside the center of the magnetic pseudosphere. Most important: the right hand rule again dictates that
all departing electrons must exit PERPENDICULAR to the magnetic field lines. This implies perpendicular
to the surface of the pseudosphere. This, also means the negative particles not only create a real world
negative surface, the catenoid, but even more profound, they create the two rings of greatest negative
particle density per unit time, the HALOS. This model could explain the halos of the famous Hubble
photograph of the nebula 1987-A. It could also explain the other "star birth" Hubble photos.

With this model T created stable toroid plasmas at will. The question was how small can these toroids
be created by this technique? 1 fried to create them sub atomic in size. I hoped that they would give
results in transmutation of nitrogen into another element. 1 obtained atomic mass 5 from atomic mass 14.

{(nitrogen) as measured by a quadrupole mass spectrometer and by emission spectroscopy.

APPENDIX 4
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APPENDIX 6
POSITRON? .7
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ANALOG

AMPS 1X10713 g 43SEC VF 3.5X10—4TORR

MEM-X COPY
18-

PR

16—

14~

12—

10—

°3 Q

oy AN
2+ I ;? |
-5 l“malb Lo Luwu L

185 20

MOCAHHFrUZ>

MASS
INFICON QUADREX 100

When 1 substituted Helium for nitm._g,én in the opposing magnetic field plasma tube 1 got the above results.
Notice the positively charged atomic mass less than one and the atomic mass three. Helium gas leaked
into the plasma tube after amu= 5 was created also created amu = less than 1. accompanied by a hugh

pressure increase.

WHAT IF YOU SQUEEZE PLASMA THROUGH A CAPILLARY HOLE TO MAKE THE CATENOID

INSTEAD OF THE MAGNETIC FIELD METHOD? same amu = 5 was obtained as measured by mass

spec.
BAR-—GRAPKM =+ 100=
plasma Pyrex q. AMPS 1x310~12 4 74sECc vF 3 O0ox310”*1p0An
catenoid . glass fnt E - x
’h.p. disk
+ -
|
orange glow blu_e glow E
I
Fig. 6—High voltage sent through the capillary holes of g
a Pyrex frit partition forms a catenoid. [P I I O bt it . ol _.J.,..illlwnw
1 The capillary fuses from the heat generated and 2o A 200

! _tq_c_carcnom;‘umps to a new capillary hols. TRETCor
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APPENDIX 7

CONGRATULATIONS WEIMAN AND CORNELL:

Proving Einstein Right

Boulder scientists proved that matler gl
changes at absolule zero in the way [~
theorized by Albert Einstein.

4] 2] |
& ° R y- =

%’ At 20 bilionths of a degree above
o o o & absolute zero,atoms are nearly motionless.
They become indistinguishable from one

. another, and condense inlo a wavelike
M Yompéraure sloms are. b iy Near absolute zero, aloms move much *superatom” that behaves as a single entity.

balls moving 1,000 mph in all directions. more slowly, a few feed per second.
Source: CU Boulder Enc Baker/Rodky Mountain News

THE TOROID IS THE ONLY SELF SUSTAINING ELECTROMAGNETIC WAVE IN NATURE, SO THE
ABOVE BOSE/EINSTEIN VERIFICATION MUST ALSO BE VERIFICATION OF WALTER RUSSELL.
KARL GAUSS, AND RON KOVAC;

Consider that the Weiman / Cornell "wavelikeuwsuper atom™ to be the TOROID WAVE FORM (of atoms
cooling to their toroid form, not just amy wave form). Then toroid alignment occurs as the next colder
energy conservative state, having a common_dipole. If the atoms get colder, the toroids join in a helix
configuration allowing even more energy conservation. As the system gets even colder the helix (which
I call the toroid knot in previous pages) unravels as a catenoid by the reverse electromagnetics previously
described for amu = 5.  Absolute 0 would imply the atoms would become nondistinguishable from
background. (THEY WOQULD_ VANISH).
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APPENDIX 8§
MATHEMATICS V.S, TYPOLOGY

A literature search quickly yields great quantity of vortex. toroid mathematics, yet T must include a
reference to one of the best of these:

T el

Dr. Wells, of the Dept. Physics. University of Miami through the Fusion Energy Foundation and the
trisops Corporation did an elegant review of theoretical history and showed, that the toroid dimensions for
cosmology or the hydrogen atom were the Eigen values of the appropriate Euler-Lagrange equation,
resulting from the variation of the free energy of the generic plasma., He even identified the "around the
circumference of the toroid." helicity. He did not identify that this helicity initially had to come from
an external structure. (a catenoid), [1].

Karl Gauss, by contrast as previously discussed, had good capture of the catenoid and pseudosphere
relations but ignored the next closest relative. the toroid:

1 would like to lay claim to the idea and assoectated math and typology of a toroid descending from the
pseudosphere-catenoid by way of the twisting, the toroid knot model, and the associated amu = 5. 3, and
<1 work.

"The creation of this mass 5 element.is offered as support tor the notion that cold fusion, ultra subatomic
particles, gravity, electricity. and. magnetism are each a consequence of special interrelated geometric
formations moving in mieroscopie space. It glass, rarefied nitrogen and electricity/magnetism can cause
cold fusion, and transmute ‘or ‘ereate an element with the missing atomic mass of 5, then geometry of
motion in space appearsito be an important factor. This is hereatter referred to as the "geometry of space
bending."”

[1.] TEEE Transactions on Plasma Sci.. Vol. PS-14, No. 6, Dec. '86..
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SPECIAL ADDITION
late addition from Texas A&M confirming atomic mass 5.
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3% Atomic mass 5 was created in awnitrogen filled tube in Boulder,
1 Colo.. The quartz tube was then mailed to Texas A&M for indepen-
£ dant confirmation that it contained the new element. The tube
] was connected to a mass Spectrometer at Texas A&M, evacuated, and
25 heated with heating jtape. The results of the mass spec.,printed
1 out above, confirm that the new element of atomic mass five was
20 PRESENT. It was stable enough to cling to the walls of the quartz
1 tube when detached from the equipment in Colo., briefly opened to
15 the atmosphere, then mailed to Texas. Dr. Guand Lin stated that
1] the element boiled off the tube walls unevenly....in pulses.
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LOW TEMPERATURE NUCLEAR CHANGES USING
MAGNETIC FIELDS AND DUAL POLARITY CONTROL

Toby Grotz
Wireless Engineering Inc.
760 Prairie Avenue
Craig, Colorado 81625
970.824.6834 Phone
970.824.7864 Fax

ABSTRACT

This paper is a report on an experimental re-examination of the data reported by Westinghouse Laboratories
on the work of Walter Russell. Recent research has been conducted by'the' authors in order to verify
Russell's theories and experiments. Attempts have been made to wepeat, the experiments that Russell
conducted in 1927 at the Bloomfield New Jersey Laboratory of Westinghouse. Russell reported at that time
that he had found a novel way to change the to ratio of hydrogenyto oxygen in a sealed quartz tube
containing water vapor (Russell, 1989). The use of magnetic fields was shown to produce this effect.
The end result of the experiments was to demonstrate a cheap and efficient method of hydrogen production
for a hydrogen fuel based economy. Experiments performed to repeat these results have met with some

success. This paper will present the theory and results of experiments performed in an attempt to duplicate
these tests.

Russell's work also involved the assembly of a“device to produce energy from the background flux of fields
designated by some researchers as zero/point energy. (Bearden, Grotz, Hathaway, Puthoff} [2, 3, 4, 5].
The device was constructed to take advantage of the same forces that Russell maintained were necessary
for the occurrence of low temperature nuelear changes. The author has uncovered experiments that were
conducted by Walter and Lao Russell in conjunction with Raytheon Corporation in Colorado Springs and
General Chapman of NORAD. “The author recently discovered the original blue prints which were found
to have been preserved in, Colorado Springs and the "Russell Optical Dynamo Generator” was found in the
fall of 1991 in a basement,uintaét after 30 years. Documents from the 1960s show that Russell reported
over unity operation as‘a result of his circuit configuration and the operation of specially designed coils.

INTRODUCTION

The purpose of this paper is to outline the research conducted in attempts to verify the low temperature
nuclear change theories and experiments of Walter Russell. Russell was President of the Society of Arts
and Sciences in 1920. During this time he met many scientists and began to formulate theories concerning
the nature of matter and energy (Clark), [6]. In 1926 Russell predicted the existence and characteristics
of deuterium, tritium, neptunium and plutonium. He devised several unique periodic charts of the elements
showing the position of these elements in relation to a universal Nine Octave Cycle. One of these charts
is presented with this report (see Fig. ).

On Russell's chart of the elements, the elements are placed along a continuous spectrum of increasing
compression and resulting density and are organized into octaves. The inert gases act as the beginning
and end of each octave. The chart organizes the elements in increasing order according to melting points
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and other characteristics until it reaches carbon. Carbon, placed in the center of the forth octave, is seen

to be the balance point for the full chart and the point of perfect stability. FElements up until carbon are,
according to Russell, integrating or condensing until a maximum of pressure results in the formation of
carbon. Elements past carbon on the chart are expanding or disintegrating leading to the phenomenon of
radioactivity (Mann), [7].

The elements form according to what Russell called The Wave Of Creation. The wave consists of pairs
of spiralling vortexes that join together at their apexes while another pair, joined at the bases, diverge from
themselves at a common center. The wave is the precursor to matter. It is the fabric of sub space, if
you will. Tt is non-material and exists in a dimension removed from view. The wave controls and results
in the formation of matter which is detectable from our dimension. This is why we seem to see a duality
of wave and particle like nature in atomic and photonic structure. This is not a paradox. The wave is
a wave when it is a wave and the particle is a particle when it is a particle. The wave becomes the
particle which then becomes the wave (Grotz), [3].

Russell's Description of the Wave of Creation

The wave is described by Russell as causing "the integration.of matter at poles and disintegration at
equators. Matter integrates by the contraction of one pair of spirals ‘around the shafts which wind it into
spheres by the way of its poles, and disintegrates it by the expansion of the other pair which unwinds it
by the way of equators (Secret of Light, p. 251), [8].

The theory proposed by Russell, and later proven
by experiment (see the following section of this
paper), is that there is no such thing as
- transmutation from one element to another (Russell,

£ 1939), T19]. One element can never become
I " i - 4 ¢ ':'-.2::. another for each is voided when another condition
“b‘ ‘.";Ia"ﬂ\‘ v makes its continuance impossible and another one
PR IR A D S ; ,
nh\_ﬁ'm !-"h"'v_lr'""’-‘ﬁ‘\\%\n“"“ ofr i possible.  Russell maintained that elements were
o2 e 00 ot Ji o not things, they are conditions. In order to prove
[ R NSO L hings, they d In order to p
N = Eo-—"' G BT} this he set up a series of experiments which will
i ot be described below. In an attempt to verity these
Vit

experiments, we have and are attempting to
Fig. 1. Russell's "Wave of Creation" reproduce them as closely as possible.  OQOur test
o data will be presented later in this paper.

INITIAL EXPERIMENTS

The experiments to prove the theory set forth by Russell were done in the laboratories of the Westinghouse
Lamp Company at the Bloomfield, NT facility. A laboratory was supplied and a number of senior research
scientists acted as consultants to the project. In Russell's words, he "demonstrated [the] principle of dual
polarity control by arranging two pairs of solenoids - one with more windings than the other - in such
a manner that the dual polarity of nature was simulated. With a steel or glass disc for an equator and
a steel rod for amplitude, T adjusted my solenoids approximately to a plane angle where 1 roughly
calculated oxygen belonged in its octave. [ improvised an adjustment apparatus which would enable me
to fasten my adjustment securely at any angle T chose. T then inserted a few centimeters of water in an
evacuated quartz tube which had electrodes at each end for spectrum analysis readings. Upon
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heating the tube in an electric furnace, and inserting it into the solenoid with the electric current turned
on until the tube cooled, the first spectrum analysis showed over 80% to be hydrogen and the rest
practically all helium. There was very little oxygen” (Russell, 1953), [10].

Each time the apparatus was reset for a different gas, a new spectrum analysis was obtained. The
procedure was able to produce a preponderance of nitrogen, oxygen, or helium, depending on the settings
of the coils and their angular relationship.

The test report reproduced here in the text is an example which was reported in "A Brief Treatise On The
Russell Cosmogony” (Russell, 1953), [10]. It is clear that the experiment produced a significant change
in the tube. Where there had only been water vapor consisting of hydrogen and oxygen in the tube,
nitrogen and inert gases in the amount of 69.1% were detected. The analysis showed:

Oxygen .......... 14.9
Hydrogen ........ 16.0
Nitrogen

or inert gases ... 69.1

Russell was convinced that the process could be refined
by experiment and mathematically analyzed so that
hydrogen, nitrogen, or oxygen could be obtained without
the others.

EXPERIMENTAL SETUP

The attempt to recreate the results reported Dby
Westinghouse Laboratories used the equipment shown in
photos accompanying this text. A fixture/tor holding
four solenoids (Fig. 2) was odesigned to allow
adjustment of the solenoids to_the required angles. A Fig. 2. 4-solenoid test fixture.

power supply was built which allowed the current to

each solenoid to be adjusted separately. This allowed

individual control of thesmagnetic fields of each solenoid. The magnetic fields required for the experiment
were generated by modified Guardian Electric A240 intermittent duty solenoids. The solenoids were
moditfied only by removing the factory standard actuator and inserting a core of the same diameter, but
cut to fit so that the core was flush at both ends. The magnetic fields were measured with a Thomas
and Skinner model 7315 Gauss Meter. The field strength was measured at the center surface of the
solenoid core. With a 600 ma current the field strength was 1450 gauss.

The spectral analysis was conducted with a Varian AA 175 Atomic Absorption Spectrometer setup for
emission spectroscopy. The analog output from the spectrometer was recorded on an HP 7100B Strip Chart
Recorder. Calibration of the spectrometer was done using spectrum tubes manufactured by FElectro-Technic
Products Company and supplied by Edmund Scientific Company. Charts for hydrogen, nitrogen, oxygen,
and water vapor were run using the standard tubes. The results were found to be consistent with and
matched data presented in standard tables (CRC Handbook of Chemistry and Physics).
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EXPERIMENTAL PROCEDURE

The water vapor sample to be treated according to Russell's work at Westinghouse Laboratories, was
produced by heating a small amount of distilled water placed in a sealed quartz tube. The quartz tube
was scrubbed chemically with nitric acid, washed repeatedly, baked out and pumped down, to remove any
contaminants before the sample was introduced to the tube. The tube was equipped with a T fitting which
allowed the tube to be evacuated before it was back filled with water. Each end of the tube contained
electrodes which served a dual purpose. The tube was heated to 300°C using the electrodes to excite the
water vapor with a 5 KV AC source.

After the gas was heated, an emission chart was made using the Varian Spectrometer. The tube was then
inserted into the solenoid holding fixture and magnetic fields were applied as the sample cooled. A second
emission chart was then made of the treated sample.

The experimental method described above by Russell, used solenoids "ene with more turns than the other”.
Since this description does not give a definite explanation, the solenoids in this experiment were controlled
using different currents, 500 ma on the vertical solenoids and 250 mayon the off-axis solenoids. This was
an approximation at achieving the different field strengths that Russell obtained using turns ratio control.

The angles necessary to produce low temperature nuclearehanges are described by Russell in a number
of sources. (Russell, 1926, 1947, 1953}, [11, 8, 10]. Because the fixture designed for the experiment
did not allow the tight angles used by Russell, it was deeided to use angles that would allow the formation
of Fluorine. (the physical size of the solenoids prévented them from use at the angles specified by
Russell) According to the reference materialy, the” angle necessary for the formation of fluorine is 44
degrees from vertical. Two of the solenoids were placed at this angle directly opposite one another.
When the procedure for heating the tubes and allowing them to cool, as described above, was followed,
the spectrum showed an increase in, the Spectral peak associated with fluorine (see chart with text).

ANALYSIS OF RESULTS

The fluorine peak was detected when the experiment was repeated. Each time the test was run, the sample
tube was cleaned and a fresh sample of water was added. A spectrum was obtained of the new sample.
The sample was then subjected to magnetic fields. The fluorine peak was again detected. These
preliminary tests indicate that the Westinghouse Lab reports may be valid and that more tests are indicated.

FUTURE WORK

In order to duplicate the results described in the nitial Westinghouse report, a new fixture will be designed

and constructed. This fixture will allow the angles that Russell used for the formation of hydrogen and
nitrogen to be reproduced. Results of these tests will be reported at a future date.

AN EXPERIMENT PRODUCING POWER WITH ZERO POINT ENERGY, THE RELATIONSHIP
TO LOW TEMPERATURE NUCLEAR CHANGES

The energy of the vacuum has been analyzed and described by many researchers (Puthoff), [5]. Use of
this energy is necessary for the creation of matter and low temperature nuclear changes (Russell). Walter
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Russell reported to have found a means to harness this vacuum energy. In the fall of 1959, General
Chapman, Colonel Fry, Major Sargent. Major Cripe, and others from NORAD in Colorado Springs. attended
a meeting at Swannanoa, Virginia [14] at the invitation of Walter Russell (University of Science and
Philosophy). At this meeting Russell explained the workings of a device he proposed to build to take
advantage of the vacuum state energy. and the two directional movement of energy from gravitation,
(generation), to radiation (degeneration). During the following year Russell, his wife, Lao, and their
assistants built the device. General Chapman was advised of their progress on a routine basis.

Fig. 4 Spectrum output with opposing maganetic fislds.

The solengid configuration for this test was oppasing

Fig. 3 Spectrum output with attracting  maagnetic
fields, The solenocid configuration for ‘this test was
attracting mode (North to Seouth) | Two solenocids
were in a vertical position, the second pair of

mode (North to North). Two solencids were in a
vertical position, the second pair of solencids was

solencids was offset from the vertical by 44 degrees,
the expected angle for fluorine based on the Russell
charts. The two peaks on the left are fluorine at
wavelengths of 7,311 and 7,358  The next two
peaks to the right are representative of nitrogen.
Note the relative amplitude of the nitrogen peaks with

offset from the vertical by 44 degrees, the expected
angle for fluorine based on the Russell charts, The
two peaks on the far left are fluorine at
wavelengths of 7311 and 7388. Note the increase
in fluorine amplitude relative to the next two peaks
to the right which are representative of nitrogen.

respect to the fluorine peaks.

The device was based on the "power multiplication principle” discussed in the many books Russell had
written. many of which have been previously foot noted in this paper [see references]. From a memo
dated March 16, 1961, the following description is given:

"This new power and light generator employs a power multiplication principle of nature...which multiplies
gases of minus zero melting points into solids of over 3000 degrees; or multiplies the cold of space into
hot stars and novas of incredibly high temperatures. The reason it has never been known is because of
the false concept of gravity which assumes it to be a force of attraction which pulls inward from within
instead of a cyclic force which controls the expansion of cold into heat. and the expansion of heat into
cold.. Nature's first principle of power production and the construction of matter is to produce heat from
the cold of space. The heat thus generated radiates back into cold to complete the wave cycle which
automatically repeats itself in this ageless sun universe of infinite continuity Every wave is a perfect



Grotz 109

dynamo, but the very purpose of waves is to generate heat in its armatures at wave amplitude points.
That is the only way waves create matter”.

According to Russell, the theory that was used to harness the zero point energy field also explains the
process needed to effect low temperature nuclear changes.

The prototype that was built consisted of two sets of dual coils. The coils were wound to simulate the
process shown in Fig. I. The idea behind the coils is to simulate the life cycle of the electric current.

On September 10, 1961, Walter and Lao Russell reported to their contacts at NORAD, that the coils had
worked and that the President of the United States could announce to the world that a "greater, safer power

than atomic energy" could be provided for industry and transportation (University of Science and
Philosophy).

The Russells were convinced that they had found and demonstrated a sew «source of energy and a
conversion process for what is now known as the zero point energy.

REFERENCES

[1] Russell, Walter, "A New Concept Of The Universe", The University of Science And Philosophy, 1989,
pp 129, 130.

[2] Bearden,T., Sweet, F., "Utilizing Scaler Electromagnetics.To Tap Vacuum Energy". Proceedings of The
26th Intersociety Energy Engineering Conference, Vol 4, p370.

[3] Grotz, T., "Working Models Of Free Energy Systems”, Proceedings of the 1993 International
Symposium On New Energy”, April 16th - 18th, Radisson Hotel, Denver, Colorado.

[4] Hathaway, G.D., "Zero Point Energy: A*New<Prime Mover?", Proceedings of The 26th Intersociety
Energy Engineering Conference, Vol. 4,/p376.

[5] Puthoff, H. "Source Of Vacuum Electromagnetic Zero-Point Energy”, Physical Review A, Vol. 40, #9,
Nov. 1, 1989, pd857.

[6] Clark, G., "The Man Who Tapped.The Secrets Of The Universe”, University of Science and Philosophy,
Swannanoa, VA, 13th edition, 1980,

[7] Mann, J1.D., "The Genius/ Of Walter Russell", Solstice, No. 36, May/June, 1989,

[8] Russell, Walter, "The Secret"Of Light", 1947, University of Science And Philosophy, Swannanoa, VA
22980

[9] Russell, Walter, "Space and the Hydrogen Age", Address to the Annual Convention of the Eastern
Electronic Association, May 13th, 1939,

[10] Russell, Walter, "A Brief Treatise On The Russell Cosmogony", 1953, University of Science And
Philosophy, Swannanoa, VA 22980

[11] Russell, Walter, "The Universal One", 1926, University of Science And Philosophy, Swannanoa, VA
22980

[12] Russell, Lao, from the Archives of the University Of Science And Philosophy, Swannanoa, Virginia
22980

[13] Russell, Walter, "The Russell Genero-Radiative Concept”, L. Middleditch CO., 75 Varick Street, NY,
1930,

[14] University Of Science And Philosophy, Documents, letters, etc. from the Archives, Swannanoa,
Virginia, 22980.

[15] Grotz, T., Binder, T., Kovac, R., "Novel Means Of Hydrogen Production Using Dual Polarity Control
And Walter Russells Experiments with Zero Point Energy”, Proceedings of the 27th Intersociety Energy
Engineering Conference, August 3 - 7, 1992, Town And Country Hotel, San Diego, CA.



e ———
® romson ALPHANON]

mum 1ST OCTAVE

2 aLserTON” ST .
Fase X 1ST ocTavE —
¢ BosTON » JAMEARNON +4 *BETANON 2N =
L © ERNESTON 0 i .
ALPHANON] SEYRAON. = /;cnaocanT+l .
pro— BATHFNON
*AARNARDOY *GAMMANON T~ PETHLOGEN
g “DELIHANON a ~ #BEBECEN
¥uarconum SROMANGN §- HvDroGen
¥ PENRYNIUM ' o LUMINON
ND OCTAV| [~ e HALANON
2ND E LITHIUM ———— ¢~ # {{CIIONON
-

JRD oCTAVE
“Ermmanod

..~ SODIUM 5TH
 MAGNESIUM =

OCTAVE
- ALUMINUM
NEON
™4 SILICON
\ PHOSPHORUS
TH
\ AN 6 TH

' e i)
VANADIUM X i OCTAVE
CHROMIUM 4
MANGANESERN:
IRON ARGON

~ANICKLE
2 4COPPER :
5 7 , 0 RUBIDIUM )
5 ) / STRONTIUM TH
2 / ~ / YTTRIUM (=
: ZIRCONIUM _ F>
/ A NIOBIUM p § DETAVE
0y \ MOLYBDENUM
UNKNOWN :
BARIUM RRYPTON RUTHENIUM
LANTHANUM == RHODIUM
4 CERIUM ——— PALLADIUM
~{ PRASEODYMIUM SILVER 57
% NEODYMIUM ) F, CADMIUN, &
UNKNOWN 4 INDIUM T TH
& { SAMARIUM p
& { EUROPIUM \ X7 \ ANTIMONY OCTAVE
4 GADOLINIUM ; S TELLURIUM
F JTERBIUM « ) A 7 T IODINE J
O 4 DISBROSSIUM
2 4 HOLMIUM ,
1 ERBIUM \\
4 THULIUM .
\«MJE& XENON
. LUTECIUM
NITON
SUMMARY OF
Svie CTAVE +UNKNOWN
Number of
neTt gases . . . 9
s e / RADIUM
Number M' / /
::‘ﬂ:p:l‘l. - .- % In this 9th octave there must AanIUM
TOTAL . . .11 s o ke o /
i . THORIUM
URANIUM XII
URANIUM
™ URIDIUM
£ URIUM
WALTER RUSSELL *STARS INDICATE ELEMENTS @ *« TOMION
Y g{,sscs%\{_iun BY WALTER END AND THE BEGINWING,

The Russell Periodic Chart of the Elements, No. |



Claytor, Jackson, Tuggle 111

TRITIUM PRODUCTION FROM A LOW VOLTAGE
DEUTERIUM DISCHARGE ON PALLADIUM AND OTHER METALS

T. N. Claytor, D. D. Jackson and D. G. Tuggle

Los Alamos National Laboratory
Los Alamos, NM 87545

ABSTRACT

Over the past year we have been able to demonstrate that a plasma loading method produces an exciting
and unexpected amount of tritium from small palladium wires. In contrasttoyeleetrochemical hydrogen or
deuterium loading of palladium, this method yields a reproducible tritiwum generation rate when various
electrical and physical conditions are met. Small diameter wires (100, 250, microns} have been used with
gas pressures above 200 torr at voltages and currents of about 2000 ¥ at' 3-3 A. By carefully controlling
the sputtering rate of the wire, runs have been extended to hundreds of hours allowing a significant amount
(> 10’s nCi) of tritium to accumulate. We will show tritium generation rates for deuterium-palladium
foreground runs that are up to 25 times larger than hydrogen-palladium control experiments using materials
from the same batch. We will illustrate the difference “between batches of annealed palladium and as
received palladium from several batches as well as the effect.of other metals (Pt, Ni, Nb, Zr, V, W, Hf)
to demonstrate that the tritium generation rate can “wvary“greatly from batch to batch.

INTRODUCTION

We report on our tritium generation résults fiom a palladium wire-plate configuration subjected to periodic
pulsed deuterium or hydrogen plasma. This configuration is reproducible within a batch and produces a
measurable amount of tritium in a.few days. As in other work in this area, it has been found that the
output is very batch dependent™and Sensitive to material impurities that prevent hydriding. As in our
previous work [1,3], all titium data was obtained from several batches of 100 or 230 micron wire and
250 micron thick plate_from, J&M or Goodfellow metals. In these experiments most of the tritium data
was obtained with on-line tritium gas monitors. Several times, the gas was oxidized and tested with a
scintillation counter.

Some have criticized the detection of tritium because the signals seem to be (a) insignificant, (b} tritium
is ubiquitous, and (¢) the palladium metal is subject to possible tritium contamination. The magnitude of
the signals discussed in this paper are multi-sigma and are sometimes over a hundred times the tritium
background in the supply gas. Furthermore, the rate of tritium evolution in the sealed system may be the
most sensitive and rapid indicator of anomalous nuclear behavior in deuterided metals.  As such, it is well
suited for parametric investigations. We will briefly discuss the possible avenues for contamination and
show that each is negligible, or not a factor, in the experiments described.

MATERIALS

For this work we used Cryogenic Rare Gases deuterium 99.993% that has 90 pCi/l of tritium, and research
grade hydrogen with no detectable tritium (< 25 pCiVl). The major impurity in the deuterium is H,
(0.005%) (He <lppm). A total of 74.2 g of palladium wire/powder/foil was used in plasma experiments
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described in this paper. Of that amount, 8.6 g was used in various hydrogen or deuterium control
experiments. The palladium has been checked for tritium contamination by two independent methods
(heating in hydrogen/deuterium and H, plasma).

Much of the palladium has been subjected to rigorous metallographic and impurity analysis. The impurity
levels for the wires (Johnson Matthey Puratronic, Goodfellow) varied from the specification sheets and were
in the 60-130 ppm range (mostly Cu, Fe, W and P) rather than the quoted values of 5-10 ppm. Most
wires were used as received, but several wires were annealed in air (at 850°C for 2 hours) or stress
relieved (600°C for 4 minutes) in air. Some of the wires (mostly J&M), when wrapped on a white macor
ceramic spool and heated (to 600°C) left brown diffuse deposits (50 em or more in length) or black diffuse
spots (1-3 mm in length). The two batches that showed the most tritium did not yield the black spots
but did leave light, small amounts of the brown deposits.

Three batches of palladium were used for the plate, the first batch of 220 migron. thick foil was annealed
at 850°C for 2 hours at 10™ torr before use. A second batch had a different impurity analysis from the
first, but was annealed in a similar manner; the third batch was used.as’ received and had a different
impurity level from the first two batches (although, all three plate batehes had total impurities in the 350-
500 ppm range, mostly Pt, Au, Cu and Fe). Wire from five batches {lots W13918, W06528, Z0114, NM
35680, 70293, GF5140/6) was obtained from Johnson Matthey ‘and Goodfellow Metals and one length of
wire was supplied by Ben Bush. Only the Goodfellow batch and J&M (W13918) showed large (8 to 102
nCi} amounts of tritium although the other batches of J&M and Ben Bush wire produced small amounts
(~1.5 to 6 nCi total per run).

Tritium contamination in the palladium wire and plate was tested by two independent methods: sputtering
of the wire in a hydrogen plasma atmosphere and heating of the wire or plate to either 260 or 800°C in
deuterium or hydrogen. No evidence of tritium(te=within experimental error ~ 0.3 nCi) contamination was
found in the heating experiments with hydrogen. " The Goodfellow wire was tested for contamination (with
null results ~ 0.3 nCi} by heating to “280°C .scctions (0.1 g} of wire taken between wire samples shown
to produce tritium in the experiments. Tn“our previous work [3] we were able to set a limit of 0.005
nCi/g obtained with *He detection.of aged palladium samples from a different lot. Also, in an extensive
independent [4] investigation of ‘palladium wire, several hundred wire samples were tested and no tritinm
contamination was detected. ( The purity of the wire used in these experiments also weighs against,
ubiquitous, intrinsic spot_contamination, although the appearance of the black and brown deposits indicates
that spot and distributed.impurities can be present.

APPARATUS

Shown in Fig. 1 is one of two stainless steel gas analysis loops containing a 1.8 liter ion gauge and a
310.9 ce calibration volume. The atmospheric, ion gauge and sample pressure (0.2%), Femtotech and room
temperatures (0.1°C) are recorded on a computer log at 60 s intervals. The pressure drop during hydriding
of the wire and plate is used as an approximate indicator of the stoichiometry of the PdDX. Both loops
have a heater to maintain the Femtotech (-0.03 nCi/I°C) at a constant temperature, an integral cold trap,
and there are valves that allow the pressurization of the cell independent of the loop. A two micron filter
is installed at the inlet of the ion gauge and at the outlet of the cell to eliminate spurious responses due
to particulates. To eliminate the possibility of oil contamination, a molecular drag and diaphragm pump
15 used to evacuate the system.

The Femtotech ion gauge rejects pulse type radioactive events that effectively discriminate against radon
and cosmic ray ionization. The initial background drift rate in the Femtotech was 0.002 nCi/h to 0.006
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Fig. 1 Tritium analysis used in this study Showing the oxidation apparatus.

nCi/h, but after exposure to the cells described in the paper, the drift rate increased, and could reach as
high as 0.01 nCi/h. In order to return to the bhaseline rate, it was necessary to clean the loop tubing and
Femtotechs haltway through the study.

A hydrogen oxidation system was built as/a backup test for tritium using a scintillation counter (Packard
1600). Calibration D; gas with 25.nC¥/1 of tritium was used to test the two Femtotechs and the oxidation
system. The two ionization systems agree fo within 5% of each other while the scintillation results are
within the experimental emror (0.3 nCi) of the Femtotechs.

The typical arrangementiof the cell allows a wire to sit perpendicular to and a few millimeters above a
circular plate. In operation, the plasma is adjusted so that it envelopes the whole wire and contacts the
plate at a small spot. Typically, the plasma is light blue (D,") with areas of pink (D, or D). At high
currents (= 5 A), a bright pink electron channel forms that extends parallel to the wire from the base of
the wire to the plate. [Initially, the Pd wire is 25 to 30 mm in length and about one mm from the plate.
The plate diameter is 3.0 cm or 1.8 cm.

PROCEDURE

The procedure for a plasma run was to first fill the 3.1 liter loop with deuterium gas at 600 torr and
obtain a measure of the initial background fritium concentration. With the loop drift rate measured, the
deuterium was circulated through the cell to slowly hydride the sample. The pressure in the cell and the
loop was then lowered to the operating pressure by pumping the excess deuterium out.

The wire was pulsed negatively, at 20 xs at 50 Hz, with currents between 2 and 5 A, voltages that varied
from 1,500 to 2,500 V, and cell pressure of 300 torr. These conditions reduced the heating in the cell
and maintained a cell to ambient temperature difference of less than 25°C  to avoid gross dehydriding of
the
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wire and plate. It appeared important to avoid a plasma condition that resulted in either a bright pink

electron channel or arcing at the tip of the wire. After a few hours of plasma operation the voltage-
current stabilized, presumably due to the tormation of small cones (10-20 microns high) all over the surtface
of the wire. After 20 hours, palladium was visibly sputtered onto the plate. The sputter rate at 300 torr,
35 A, was about ~2 A,  The cell pressure was monitored, and if it did not drop after 24 hours
{(indicating hydriding), then a small amount of CO, (0.75% by vol) was added, which would initiate
hydriding.

At the end of a run the pressure was increased to 600 torr, the gas was circulated, and the system allowed
to equilibrate for about 8 hours. It the reading was steady and CO, was added, then the gas was
circulated through the liquid nitrogen cold trap to collect any water and determine it any tritiated water
was present. The system was then pumped out, the cell closed off, and fresh deuterium added to the
system after a couple of flushes with either fresh deuterium or air. The difference between the fresh
deuterium and the deuterium reading after exposure to the plasma was used as the measure of the tritium
content. In cases where more than 10 nCi were found, the palladium™wire’ and plate were heated
separately to over 250°C  and the result admitted to the evacuated loop.

RESULTS

A total of 65 plasma wire experiments were performed, 12 of these were other than palladium wire and plate.
Twenty experiments were run with multiple wires, usually 3 wires bundled together, and eight experiments used
different thickness foils 25 to 125 microns thick. The balance of the tests were done with one 250 micron
diameter wire and 250 micron thick plate. Three hydrogen plasma experiments were done with palladium plate
and wire and two were done with platinum wire and plates=A summary of several background and foreground

experiments is shown in Fig. 2. The best experiment, produced 102 nCi.

[ Pt-Hz, Dz and PdHz background runs Plasma runs 3 and 4 deserve some detailed
(no tritium produced) e)‘(planatlon since these ‘produced the most
system drift 0.002 to 0.0¥hGCirh tritium. F‘II"ST, (see Fig. 3]‘ cell 3 wias
] preheated in order to drive oftf any
| PdDx foreground runs aminants. The olasma was then started
[ (tritium producers) contdmmdn‘ts‘. ep dsrTm was then starte

rates of 0.1 to 0.2 nGh and the ftritium generation rate was 0.15

nCi/h.  Near the end of the run, the cell
was twice flushed with deuterium, which
caused the total tritium (as detected by the
Femtotech) to jump up. At the conclusion
of the experiment the plate and wire (from
plasma 3) were heated, in situ, and
released another 54 nCi. In order to

ey
o

Tritium Concentration (nCi/l)

— resolve whether the fritium was originating
0 50 100 150 200 250 300 in the plate or wire, they were separately
Time in Hours heated after plasma 4. The wire released

about 12.4 nCi of tritium while the plate

Fig. 2 Comparison of background and feregreund results with a Hadk o smieasurdale e 08 n0) selese

Pd wire-plate type plasma cell. A Pt wire-plate plasma and a
flowing D, background is shown for comparison.
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A number of Pt and Pd controls were run with D; or H;. Most of these are shown in Fig. 2 in
comparison with the foreground cells. In general, drift rates with the plasma on were in the 0.004 to 0.0]
nCi/h range.

Not enough hydrogen and platinum blank =
experiments have been run to definitely
conclude that ftritium production s
confined to the palladium-deuterium
system. We believe, however, that
because the hydrogen and non-hydriding
metal experiments are low or null, that
the rather large results with palladium
are unique. We also ran several hydride
forming metals other than palladium. In
the case of Hf and Zr it was difficult to
maintain the plasma, so for most of the
run the background drift rate is similar to
the cell with D, circulating (<0.003nCi/h).
Tungsten, vanadium, niobium, and nickel-
deuterium were on for about 100 hours,

: cell heated
| il sample and room temp (C)

plasma starts

Tritium, Pressure or Temperature

0 50 100 150 200 250 300
Time in Hours

but their rates were still very close to
background (0.007 to 0.009 nCi/h).
Romodanov et al. [5] reported that Nb
was more active than W, Zr, Ta or Mo
in their gas discharge experiments. We

Fig. 3 The cell tempetature, ambient temperature, tritium concentration, and pressure
plotted to illustratethe operation of cell 3. When the sample temperature and the
ambient temperature are close, the cell is off and the tritium concentration remains
constant. Wehn the cell temperature drops below ambient, the cold trap is activated;
no significant decrease in the tritium level was noticed.

also found small amounts of tritium in
niobium (1.1 nCi), and observed a small rate, with nickel-hydrogen (0.012 nCi/h).
deserve further investigation.

Both of these samples

The wire-plate plasma experiments.have been very consistent but also very dependent on the exact batch
of palladium that was used. “We found that the batch, material and material condition are critical
parameters. Qur first batch ot GF5140/6, for example, had an average rate of 0.4 nCi/h, with several
rates greater than 0.1 nCi/hy, "Our second best results came from an arrangement with the second batch
of the same wire in which three wires were bundled together. Their rates varied from 0.02 to 0.07 nCi/h.

At the conclusion of two of the experiments, about a third of the deuterium was oxidized and the heavy
water and a control were submitted for scintillation counting. The results were 3400 to 213 dpm/ml and
were in agreement (within experimental error) with the tritium activity calculated from the drop in reading
of the Femtotech. Background activity from the D, gas prepared by this method is about 39 dpm/ml.

DISCUSSION

The basic premise that the detected ionizing material is fritium is indisputable because, (a) quantitative
measurements agree with the scintillation counter, (b) the gas may be transported on a clean palladium bed
between different ionization systems and produces an increased reading commensurate with the decrease in
tritium concentration noted in the initial system, (c) as the pressure is decreased the fritium signal is seen
to decrease (for dry gas) in a manner consistent with the calibration for a known level of
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tritium in deuterium and finally, (d) the signal shows no diminution over a two week time period,
consistent with the half life of tritium.

Three types of contamination of the wire are possible; the first is just surface contamination due to
atmospheric or liquid exposure to tritium, the second type might be a distributed impurity, and the third
would be a spot contamination. To avoid surface contamination, we thoroughly clean and polish the
palladium surface prior to each run. If it were still present, a surface contaminant would be immediately
evident when the wire was introduced to the analysis loop and deuterided, but we have not seen evidence
for this type of contamination. We attribute the residue and smoke seen from some of the wires to
entrained lubricant due to drawing the wire. This lubricant tends to be drawn out and smeared throughout
the length of the wire, which implies tritium contaminated oil should be detected in long sections of the
wire. However, wires that showed obvious high levels of oil contamination did not show tritium, and we
did not observe a large tritium signal when the wire was heated and the oil suddenly evolved. Similarly,
the dark spots are present after simply heating the wire to 600°C but there” iswno evidence for tritium
release at temperatures as high as 850°C.

An indicator that the tritium originated in the cells is that the output’ was sensitive to the metallurgical
condition of the palladium. Palladium wire annealed in air showed a, lower output than as received wire.
Likewise palladium wire stress relieved but not annealed showed a similar (about a factor of 3) reduction
in output. This could be interpreted as a release of tritium if it, was contamination, however, then the
tritium would have been easily detected in the heating controls. In sample #4, that showed significant
tritium output, post heating (250°C) of the palladium wire=geleased 12.4 nCi of tritium. This amount of
tritium would have been easily detected in the heating comntrol of the same spool of wire (10 cm) taken
from the next section of material. Furthermore, the tritium in the gas evolved from the wire during the
post heating at 250°C was far (5340 nCi/l) aboye_the “equilibrium tritium concentration (31.4 nCi/l} in the
gas after the run. The fact that such high cencentrations can be left in the palladium suggests that the
process is near but not at the surface. #The pulse length is sufficient for the diffusion of 200 Angstroms
(10 ws pulse length) into the palladium: #Then the tritium may be sputtered (1 to 2 A/s) out (along with
the palladium) of the near surface layer bysthe energetic plasma. This would indicate that the tritium was
in a 15 to 30 micron layer on the 250 micron in diameter wire. The fact that a significant amount of
tritium shows up as (after the“addition of CO,) TDO is also indicative of a near surface reaction.
Dendrites and aspirates (up t¢ 20, microns high) on the surface of the palladium have been suggested [2]
as possible tritium formation, sités.

When palladium is hydrided it is stressed and, to some extent, work hardened. The wires after hydriding
have always shown an increase in grain growth (to 50-100 microns) from the very fine (1-2 microns)
microstructure initially observed with these materials. The observed reduction in stress relieved wires
indicates that the dislocation density must play a very important role in the tritium production. However,
since all as received wires were hard drawn but not all batches of wire showed production, there are other
factors that are important, such as the purity and the hydriding.

The purity of the material varies from batch to batch, and within a batch sections of the wire are cleaner
than other sections. Thus it could be that the lack of oil, iron or hydrogen impurities is critical or that
there has to be an another atomic species present. We believe that the lack of oil or other impurities is
important to help the material hydride efficiently. The key mechanism, however, may be associated with
another impurity species that need be present only at the sub ppm level at the dislocations.

The importance of hydriding the palladium can be clearly observed in a plot (Fig. 4) of tritium output
versus time for a sample from batch 70293 that weakly hydrided. The tritium evolution rate was at the
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Fig. 4 Tritium output from a cell, that-appeared to be a non-producer until 2 torr of
CO, was added to the deuteriumm. This caused the plate (and perhaps the wire) to
hydride and a coincident risein the tritium generation rate by a factor of ~7 was
observed until the wire bent away from the plate.

background drift rate (0.004
nCi1). When (0.75% by vol) CO,
was added to the system the
tritium rate increased to a rate
some 7.7 times the background
drift rate.  Coincident with the
tritium  increase, the deuterium
pressure  dropped indicating the
palladium plate was hydriding.
This decrease in pressure is more
than can be accounted for if the
CO, is totally converted to D,0.
We (confirmed this with a
platinume.control cell in which the
pressure only decreased by 2 torr.
In tanother experiment where the
pressure  immediately  dropped,
indicating that the palladium had
initially  hydrided, the tritium
generation rate was ~0.02 nCi/h
and an addition of CO, did not
change the rate of ftritium
production.

The CO, may also make it
feasible to run at lower pressures
where a high loading is more
difficult to achieve. An analysis
of the ratio of ftritiated water to
tritium in the gas reveals that
most (70%) of the tritium remains
in the gas. Additions of CO; to
Pt runs neither change the rate of
drift (tritium) or exhibit large
pressure decreases as shown in
Fig. 4. The CO; and CO that is

produced within the cell are known to be surface poisons that normally would not allow the palladium to
hydride. However, in the presence of a reactive energetic plasma the surface is cleaned of these materials
and deuterium is allowed to disassociate on the surface and diffuse in. When the plasma ceases, the
surface poison reabsorbs inhibiting deuterium from recombining on the surface.

CONCLUSIONS

We have found that the fritium output depends on the temperature, pressure and current applied to the
cells. Yet, the tritium yield is most sensitive to the purity and metallurgical condition of palladium used
in the experiments. Various tests for fritium contamination confirm that there is no initial tritium
contamination in the powder, foil, wire or other materials used in this study. CO, additions had a
remarkable effect on the production of tritium by these cells and the effect seems to be related to and

enhancement of the hydriding of the palladium.
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[t appears that very pure palladium is more effective than impure palladium in producing tritimm. Based
on our impurity analysis of the material we cannot identify a difference in concentration of a single
impurity that is important to either include or exclude from the palladium. This is partially a
morphological or metallurgical issue involving dislocations since we have seen a reduced output from
annealed or stress relieved palladium when compared to as received palladium from the same batch.
However, palladium that has been hydrided and dehydrided must always be annealed to reactivate it. The
fact that most of the tritium is evolved promptly to the gas, vet significant amounts are found in the
palladium suggest that the process is near but probably not at the surface.
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VARIATIONS OF THE HALF-LIVES OF RADIOACTIVE ELEMENTS
AND ASSOCIATED COLD FUSION AND COLD FISSION REACTIONS

By Dr. R.A. Monti
Burns Developments Ltd.

INTRODUCTION

According to the Alpha-Extended model of the atom [1], heavier elements are made from lighter elements
by Low Energy Transmutations (Cold Fusions). Conversely, lighter elements can be produced by Cold
Fission of heavier elements.

Cold Fusion and Cold Fission are complementary and reversible processes.[2], [3]. Some ordinary chemical
reactions can cause Cold Fusion and Cold Fission of stable nuclei [4]]5].% This led me to test the effects
of similar chemical reactions on unstable (radicactive) nuclei during, early*1993 and a new series in March
1955 which is detailed herein.

OBJECTIVE

To achieve and observe Cold Fusion/Fission in radipactive ‘elements by using a variety of proprietary
formula Fusion/Fission Mixtures (FM's) and Collecting Elements (E's) and noting changes to radioactivity
or evidence of significant changes to quantity of elements.

METHODOLOGY

It was decided to repeat the experiments conducted in 1993 which showed that a quick decay of

radicactivity in Thorium (a few days) occurred within a metal bead resulting from the chemical reaction
of Th with the FM's and E's.

The purpose was not only te, simply repeat the experiments but also to test different FM's and E's in order
to optimize radioactive ‘decay.

The radicactive element tested was 90Th>” (half-life - 1.41 x 10" years) which was readily available to
us. The product was Thorium Ash.

Three different proprietary formula FM's were prepared initially in the quantity sufficient for the
experiments devised (FM1, FM2, FM3). These were then discarded in favor of a variant of FM2 identified
as FM 2N which was used for all the remaining experiments commencing with experiment 6.

Five different E's (E1, E2, E3, E4, E5) were used in the experiments.

[.C.P. tests ranging over 66 elements were made on the E's and the Thorium Ash to define their atomic
composition and to establish experimental base lines. LC.P tests ranging over 66 elements were made to
all metal beads collected after the ignitions and analyzed for significant changes in elemental composition.
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A specified quantity of Thorium ash was mixed thoroughly with different FM's and E's, with total weights
ranging between 500g and 1200g. This mixture was then placed into a steel container and ignited.
Observations and measurements for each experiment were noted in detail and are reproduced in summary
form with this report.

OBSERVATIONS

The principal components of the Thorium ash were as follows:

Th =>20000 ppm, the test cquipment was not calibrated to read greater concentrations.
Pb 10100 ppm
Mg 9300 ppm
Ce 6300  ppm
Al 2880  ppm
Fe 411 ppm
Au 541 ppm

The ignition resulted in smoke, orange-yellow flame, and a magma-like mass which, on cooling, become
two components; being a collected metal bead at the bottom of the container and slag above it.

A Geiger counter held into the proximity of the smoke“detected no radiation, a verification of tests of the
smoke conducted during 1993 at the Southwest/Research Institute in San Antonio, Tx., and elsewhere.

After separation, both the collected sdnetaly, bead and the slag were radioactive, the bead reading
approximately twice as much as the slag.

Radioactivity and radioactive decay“was monitored on both the bead and the slag and in each case the
radioactivity in the collected smetal "bead declined rapidly in a very short time, while the slag remained
constant.

No effort was made during this sequence of tests to remove the remaining Th and other metals from the
slag, except for experiments 12 to 15 which showed that the collected metal bead exhibited the same

behavior as the bead from the initial ignition.

There were changes in the level of the base line metals. Changes considered to be significant had to be
at least double the base line quantity or 10 ppm which-ever was the lower amount. These changes are
noted on the attached summaries of the experiments.

CONCLUSIONS

The experiments revealed that T could devise a new Fusion/Fission Mix which gives fairly reproducible
results and that I could make a selection among various different Collecting Elements.

The experiments have shown that
a) it is possible to cause accelerated decay (cold fission) of Thorium in metal surrounds, and
b) it is possible to cause a variety of different Cold Fusion and Cold Fission reactions by
means of "ordinary” chemical reactions, and
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¢} it is possible to reduce radioactivity of slag by removing trace metals from the slag; more
experiments are necessary.

The research field is now wide open.
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SUMMARY OF R.A. MONTI EXPERIMENTS

number | 2 3 4 5 6 7 8
. . S
Th ash (grams) 20 20 20 10 10 10 10 10

fusion slag (grams)

concentration

-ppm =20000 =20000 =20000 =20000 =20000 =20000 =20000 =20000
-cpm >10000 >10000 >10000 =10000 >10000 >10000 >10000 >10000
El X be X X X X x
E2 X % % X X X X

E3

E4 X X

E5 X

fugion / fission mixcs
FM 1 X
FM 2 x X
FM 3 % X
FM 4 x X x

Th post ignition radicactivity (notc 1)

start (day 1) - cpm 900 1000 765 740 1091 947 1455 638
cnd (day 10) - cpm 65 144 91 64 93 62 59 66
Th in metal bead - ppm 0.30 <040 042 0.10 0.10 <(0.04 0.58 0.07
Ni % X % %
Tl
Bi % Es 5% X X X X
Au (%) (%) (x) (x) (x) x (x)
Rh x % X X X x
Pt (x) (x) %
Be
Sc X X
Cu X
Sb X
Al
Zn
Mg
Br
Notc 1: The background level of radicactivity was 60 cpm = 10

Note 2:  For changes to be reflected it had to be the lesser of 10 ppm or double. Pamrntheses indicate a decrease in ppm’s.
Notc 3: Experiments summarized hercin were conducted during  March 1995,
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SUMMARY OF R.A. MONTI EXPERIMENTS (2)

number 9 10 11 12 13 14 15
— B
Th ash (grams) 10 10 10
fusion slag (grams) 100 100 100 100

concentration

-ppm >20000 >20000 >20000 425 425 423 42.5
-cpm >10000 >10000 =>10000 750 750 750 750

collceting clements

El X % X X % X
E2

E3

E4 X

ES

fugion / fission mixcs
FM |
FM 2
FM 3
FM 2N X % X X X X %

Th post ignition radioactivity (notc 1)

start (day 1) - cpm 713 380 1410 483 470 521 380
cnd (day 10) - cpm 67 57 60 66 54 63 33
Th_in_metal bead - ppm 0.07 <007 0.07 <0.03 <0.20 <(.09 <0.07
Ni X % X X X X
Tl . % X
Bi % X 5%
Au X (x) X X X X
Rh X
Pt
Be X
Sc X % % X X
Cu
Sb X X X X %
Al X X X X
Zn
Mg X
Br X
Note 1: The background level of radioactivity was 60 cpm =+ 10

Notc 2:  For changes to be reflected it had to be the lesser of 10 ppm or double. Parntheses indicate a deercasc in ppm’s.
Note 3: Experiments summarized herein were conducted during March 1995,
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This paper is not a part of the foregoing conference.
POTENTIAL FOR POSITIONAL VARIATION IN FLOW CALORIMETRIC SYSTEMS

Mitchell Swartz
(c) JET TECHNOLOGY

February 10, 1996

Although many aspects of calorimeters have been discussed, including issues of potential problems with
the thermometry (i.e. thermocouples, thermistors and thermometers, as well as electrical grounding and
crosstalk, thermal mixing and sensor positioning problems), the potential impact.of the positional effects
of the flow calorimetry has not been mentioned. The positional orientation™tefers to the direction of the
flow, and not to the orientation of any temperature probes therein. Despite the reported advantages for
flow calorimetry in detecting enthalpy from putative fusion reactions, these studies theoretically suggest that
there may be effects from positional variational in the calorimetry of such flow systems. Rather than 'ease
of calibration' usually touted for such systems, it is suggested that calibration may be more complicated
for vertical flow calorimetric systems. In the absence of additional calibration, it may be critical to keep
semiquantitative calorimeters horizontal.

One recent series of reports using vertical flow calomimetry [1,2,3,4] involves the CET! microspheres,
reported to use a few percentages of the metal of ‘other systems. The microspheres have multilayer
metallic coats and are used as a distributed glectrode bed. The cell is 10 cm long, 2.5 cm in diameter,
and contains 1 to 40 ml of beads. Electrolyte percolates through, removing the heat, and exits from the
top. The flow causes a temperature gradients The observed delta-T, between the top and bottom is in the
range of 1.5 to 20C (flow rates is¢l.0 -71.5 liters per minute, with the water circulated by a magnetic
impeller pump, total power consumption ~85 watts). At the ICCF5, the CETT cell was reported to have
an input of 0.14 watts and a peak“excess of 2.5 watts, a ratio of 1:18. At SOFE '95, the CETT cell had
0.06 watts input and 5 waftts peak output, a ratio of 1:83. At Power-Gen, the ratio reportedly ranged from
1:1000 to 1:4000.

There have been several complaints regarding the CET/ demonstrations in relation to recombination, flow
measurement, and heat ejection [3]. Assuming the thermometry is correct, it is instructive to closely
examine the calorimetry using a computer model representing heat and mass transfer. The equation used
to derive the output, and therefore the presence of any excess heat involves the flow, the specific heat of
the water, and temperature differential.  Although this equation may be dimensionally correct, it may not
be valid for low flow rates in certain cases discussed below. The role of the Bernard instability [5] has
not been previcusly mentioned, even though it may have inadvertently impacted the calorimetry [4].

The following describes the result of a quasi-one-dimensional (Q1D) analysis which further examined the
impact of the flow orientation, with respect to the gravitational field, during flow calorimetry. The model
generated to test the hypothesis examined convection, conduction, and gravity-thermal instabilities. Figures
I through 4 show four groups of curves which show the time-varying distribution of temperature
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in such a quasi-one-dimensional model. The four groups of curves represent horizontal and vertical flow
calorimetry, both with and without convection. In each graph, the spatial distribution of heat (in one
dimension) is represented as a single curve. There is one curve for each point in time. There is heat
input from a single point source - at midposition along the x-axis - during the entire time subtended by
each series of curves. The earliest curves, in each group, are those closest to the x-axis where the heat
arise out of the central point source. Thus the dynamics can be followed from the graphs generated for
the model.

After the heat enters at the midposition along the x-axis it can be redistributed by thermal conduction, by
convection and by redistribution secondary to the changes in specific gravity resulting from the temperature
changes (as with the Bernard instability). Radiative loss is not considered in this simplified model. The
first group of curves in Fig. |, which i1s labeled "Horizontal Flow - Thermal Diffusion” to indicate that
the flow is horizontal to the Earth's surface and that thermal diffusion is includeds Fig. 1 shows both the
midline exogenous heat component and a slow thermal diffusion away from” the ‘point-source of heat. The
velocity is zero; that is, there is no convection. The second group ofscurves, Fig. 2, show the impact
of convection upon the spatial distribution of heat. This figure shows how the redistribution of heat is
used in typical flow calorimetry to generate a temperature gradient, fiom a sampling of which a calculation
is made to determine the output heat (energy). The two groups of curves, Figs. 3 and 4, labeled "Vertical
Flow™ represent the output from a vertical system, both with and without the addition of upward
convection. The extreme along the x-axis away from the™point source of heat input, previously 'right' and
left' in Figs. | and 2, are now 'top' and 'bottom’ in Figsy.3 and 4. Upon examination of the curves on
the lower left, gravity is observed to now play a“role”in the distribution of the warmed water. It is
saliently obvious that because the thermal-driven buoyancy which also leads to the Bernard instability --
where hot water rises due to its lower specifie, gravity -- the curves in Fig. 3 do shift in position away
from the symmetry exhibited by horizental flew calorimetric systems even in the absence of convection

(compare to Fig. 1). There may be, for su¢h conditions, an apparent "signal” for zero flow because of
the thermal instability, which simulates the effect of flow (the group of curves in Fig. 3; compare to the
group of curves in Fig. 2). The addition of convection produces additional contribution to the heat shift
in the vertical flow system (Figr 4), quite similar to that which it does for horizontal systems (Fig. 2).

One observation from the model is that the boundary condition from zero to negligible flow conditions is
different for the horizontal and vertical flow calorimetric systems. It is important to consider that
generally, quoted efficiencies of energy generated from putative over-unity devices are calculated assuming
the standard equation is always correct. Another salient observation resulting from this theoretical Q1D
study 1s that simple equations which apply for horizontal calorimetric systems may not be strictly applicable
for vertical flow calorimetric systems for low flow conditions. But which?

We now define 1 as the ratio of heat transported by the buoyant forces to the heat transported by sclution
convection.

heat transported by boyant forces
heat transferred by solution convection

Ng
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This QID model of heat and mass transfer has indicated that what is generally correct for horizontal
calorimetric systems, may not be correct for vertical systems, when the non-dimensional number (=7, is
significantly greater than zero. Any apparent amplification of the 'excess heat’ (if any, and there does
appear to be some) would be greatest at the low levels. Increased flow makes the positional error less
important. As a corollary, any false excess heat, or excess heat magnification, should also reduce with
increased flow.

[In summary, thermmometry may not be the only rate limiting factor for obtaining high-quality information
from flow calorimeters if the non-dimensional number 1, {defined as the ratio of heat transfer by buoyancy
to the heat transfer by convection} is greater than zero. m,, in a real system where viscosity, turbulence,
and other parameters play a role, depends upon other non-dimensional factors including the Archimedes
non-dimensional number which is the ratio of the buoyant force to the viscous force, and possibly the
Rayleigh non-dimensional number, which is the ratio of gravity to thermal cemductivity. Studies are
underway to explore this. It 15 also proposed that a simple test of thé theory would be to build a
rotatable flow cell with a resistive heat element, perhaps mounted on a goniometer for any system to check
sensitivity. This hypothesis, and QID model of heat and mass transfer, do not imply that such systems
do not exhibit 'excess heat.! But rather that any such reported 'exeess heat’ parameters may be inflated,
if the information was indeed collected with a vertical flow “calorimetric system, in the absence of
confirmatory calibrations under low to moderate flow conditions where the non-dimensional number (1)
is not trivial.
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