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DITORIAL COMMENTS

The Journal of New Energy is devoted to aid in solving the world's energy problems by

providing rapid professional communications on new-energy topics. Our goal is to be one
of the leading publications to inform scientists and engineers about the latest new-energy devices
and systems that can reduce our reliance on scarce, expensive, and polluting fossil fuels.

The essence of new science is discovery. Major new discoveries are seldom the result of
theoretical investigation of previous discoveries. Major new discoveries precede major new
theories. To have a major new theory requires a sequence of discovery; hypothesis and
experiment to test hypothesis (repeated many times); the creation of a new scientific fact;

and then a major theory. The definition of a scientific fact is: the close agreement of a series
of observations of the same phenomena.

Cold fusion was a major new scientific discovery. That anomalous amounts of excess heat can
be produced in a properly conducted cold fusion experiment is.now, by definition, a scientific fact.
However, there are at least 26 theories of cold fusion. Perhaps one of them is correct. As of
September 1997, there is no major new scientific theory of celd fusion.

True scientific researchers are not encumbered=by previous knowledge that has been
institutionalized as dogma. True scientists, however, must have a combination of healthy
skepticism bolstered by an intense desire to explainnew scientific anomalies. The contributors to
this journal include such scientists. From/stch contributors this journal is pleased to present
another remarkable new discovery: torsion fields.

Inthis issue (and planned for future issues) this journal will present experimental evidence for the
existence of other fields in addition toselectric, magnetic, and gravity. Peers (especially in the
United States) to review papers.on torsion fields are almost non-existent. Therefore, until such
peers emerge, some of this.new material may be published as "Editor's Choice." See the paper
by Akimov and Shipov inthis issue and marvel at fields that appear to travel faster than light!

Now that Low-Energy'Nuclear Transmutation Kits are being sold, this editor is pleased to announce
our plans to solicit and publish the latest information of experimental low-energy-produced nuclear
transmutation. Don't miss an issue.

Respectfully, Hal Fox, Editor
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COLD FUSION RESEARCH: MODELS AND POTENTIAL BENEFITS

James J. Hurtak ', Patrick G. Bailey 2

ABSTRACT

Observations have been made of deuteron-deuteron fusion at room temperature during low-voltage
electrolytic infusion of deuterons into metallic titanium or palladium electrodes. Neutrons with an
energy of approximately 2.45 MeV have been clearly detected with a sensitive neutron
spectrometer at a rate of 2 x 10°* n/s which cannot be accounted for by ambient neutron
background variations. The reaction has been known to yield excess (or "latent") heat, where D +
D yields *He + 23.8 MeV. This paper will examine the latest experimental results from several
international researchers and summarize several new theories of nuclearimodel interactions that
have been put forth to explain these intriguing results.

RESULTS

Cold fusion has been largely a study of results first and theories which then must follow. Since most
results from solid fusion experiments do not agree with.old and contemporary nuclear thecries, new
theories are being generated to account for these'new data and results.

After the Pons and Fleischmann announcement; numerous institutions all over the world began
their own experiments. As of 1996 there were'over 100 independent research groups investigating
the potential possibilities of this new.energy.anomaly worldwide. Not all experiments have been
successful and as research has persistedseveral new theories have been explored based on the
new data found from various substitutions from the original experimentation in an attempt to
determine a clear theory as to the factors that are occurring within the electrolytic cell. One of the
most important results is the discovery of neutron emissions in the form of bursts which have been
observed by De Nino, Sanchez, and Gozzi (De Nino, 1989), (Sanchez, 1989), (Gozzi, 1992).
Neutron spectra with‘a 2.45 MeV peak should be evidence of deuteron-deuteron (D + D) fusion.
However, the detection of neutrons is complex and expensive, requiring a great deal of equipment
and experimental expetrtise.

A University of Rome study showed that after imposing a constant current density of 200 mA/ecm?,
the nuclear and thermal effect was first recorded after 150 hours! Then in a time interval of
22h5'54" the neutron recorder counted 80 single spikes! Before and after the event, the neutron
counting rate was equal to the background level. During the entire experiment, at least 36 counts
were concentrated in an unresolved group which would imply an emission of 7.2 x 10° neutrons in
4 minutes, or 3 x 10° n/s, while the electrode temperature increased to a value of 150°C (with an
overall temperature change average of 100°C) (Gozzi et af., 1920).

The University of Hokkaido in Japan, using a palladium rod of 99.9% purity and 0.3 cmin diameter,
indicated the generation of neutrons. The experiment was conducted in a concrete room about 5
meters below the ground to shield it from background neutrons.

' AFFS Corporation, P.O. Box FE, Los Gatos, California 95031 < affs@affs.org =

? Inst. for New Energy, P.O. Box 201, Los Altos, California 24023 < pgb@padrak.com >



Journal of New Energy Vol. 2, no 2

The Tata Institute of Fundamental Research in India recorded a temperature rise of 1 degree
Celsius per minute, as well as neutrons and gamma rays, estimating about 2 in every 50,000
deuterium atoms were fusing.

In America, in addition to Brigham Young University and the National Cold Fusion Institute at the
University of Utah, the University of California at Santa Barbara, Case Western Reserve University,
University of Florida, University of Minnesota, the U.S. Naval Research Laboratory, Los Alamos
Laboratory, and EPRI (connected with Stanford University, Stanford Research Institute
International and Texas A & M) are among those who conducted their own experiments. John
Bockis at Texas A & M's Department of Chemistry and the Cyclotron Center established over ten
cells and reported the production of tritium from D,O electrolysis at a palladium cathode, with the
maximum tritium count observed in one cell as 4.9 x 10° disintegrations per minute per milliliter,
showing 100 to 100,000 times more than that expected from the normal isotropic enrichment from
electrolysis.

Even after the critics assured the press that "cold fusion" was only a delusion of a few scientists,
SRl International was willing to fund $3-4 million U.S. dollars per year for Michael C.H. McKubre's
laboratory research into cold fusion in Menlo Park, California (McKubre,1994). The funds were
grantedfrom EPRI. Other researchers include Edmund Storms atLos Alamos National Laboratory,
Robert Bush & Robert Eagleton at California State Polytechnic:University, and Thomas Droege,
at Fermi National Accelerator Laboratory (Batavia, lllinois).

Although the U.S. Government has not thoroughly supported many of these projects, recently the
Ministry of International Trade and Industry (MIThrin Japan has committed over 20 million U.S.
dollars to this research. Pons and Fleischmannleft their positions at the University of Utah to live
in France and be funded by IMRA Europe, which isthe European branch of the Toyota Motor
Company research institute.

The Japanese have more finely attuned the state of the art and have made the most impressive
and consistent advances in cold fusion research of all countries. [However, of the 7 companies who
are commercializing electro-nuclear energy systems, 6 are U.S. companies and 1 is ltalian.] Their
research interest was spawned.by a successful experiment by Akito Takahashi (1992) at Osaka
University who reported that'he was able to successfully produce an average of 70% more heat
than his device consumed‘in electric power by "cycling” the input power, alternately running the
current at higher and lowerlevels for long periods of time. After Takahashi's experiments, Storms
at Los Alamos reported that he was able to operate his device for just under 300 hours also with
an output of excess heat. The best research still goes to the NTT (Nippon Telephone and
Telegraph Corporation) experiments by Japan's Eiichi Yamaguchi.

Eiichi Yamaguchi, a physicist at NTT (Japan), made significant confirmations in his lab by
designing his own experiment. Yamaguchi used palladium coated with gold on one side. The
palladium is saturated with deuterium gas and placed into a vacuum chamber and the electric
current is turned on. Within three hours, the palladium increases in temperature and is capable of
generating 5 Watts of excess heat for 10 minutes, releasing a gas containing *He.

Bockris (Texas A&M) also claims that 2 to 200 times more atoms of “He are contained in the
palladium rods than those in his "control" experiment. Researchers soon expect to be able to
document for public inspection, energy increases from 30 to 70 percent in excess of electric power
input. Researchers in India have already reported 70%, and Thermacore Inc., in the United States,
claims that compared to 18 Watts of power in, they are producing 68 Watts out for an excess heat
production equal to 50 Watts.
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Excess tritium (T) was also detected, and this presence of nuclear by-products indicates that a
nuclear reaction is taking place. Texas A & M's Department of Chemistry and the Cyclotron
Center built and tested over ten cells and reported the production of tritium from heavy water (D,0)
electrolysis at a palladium (Pd) cathode, with the maximum tritium count observed in one cell as
4.9 x 1C° disintegrations per minute per milliliter, showing 100 to 100,000 times more than that
expected from the normal isotropic enrichment from electrolysis (Bockris, 1989a). Critics claimthat
if tritium is being produced at 1.008 MeV, then equally large guantities of neutrons must also be
present. However, if the neutrons are not always inside the nuclear well, it is possible that the
neutron is stripped away to form tritium with the other deuteron which would account for the large
excess of the emission ratio of tritium over neutrons (t/n). In cold fusion electrochemical cells,
tritium has been measured at levels of 10" atoms per milliliter, yet actual t/n ratio of emission has
been estimated to be about 10%1(lyengar, 1989). These ratios indicate that the reaction:

D+D-T+H
appears to be the dominant reaction taking place in cold fusion.

However, neutron and tritium emissions are not the most common-factor of most cold fusion

experiments. For the most part cold fusion reactions produce excess thermal energy, enough
excess (or "latent”) energy to heat the water surrounding'the electrode. Heating the water is an
inherent characteristic of the electrochemical fusion reaction. These reactions have produced
sufficient heat to cause water to boil. If the fusion cell is pressurized, higher temperatures can be
obtained, but only low-level heat can be produced since the metal lattice tends to give deuterium
at higher temperatures (S. Pons and M. Fleischmann, 1989). Water temperatures in excess of
170°F. have also been observed (Haag, 1990).

The argument of the physics community is that the amount of heat does not correlate with the
limited number of neutron emissions:*Hé has also be generated which can correspond to the level
of heat produced. The reaction:

D+ D — *He + a beta, phonon or plasmon (at 24 MeV)

has been proposed. Butiinmany experiments far too little “He has been detected to prove that
these reactions are occurring.

The opponents suggest that a chemical reaction of some type must be occurring. However, the
results have shown excess heat anywhere from 10 W/cm® Pd to 100 W/ecm® Pd (or about 1.0
keV/atom) has been reported in many different cells from various institutions.

Additional experiments and reports internationally also have shown Pd x-ray lines and clear
evidence of nuclear transmutation events.

THE FACTORS

In a chemical reaction, only a few electron volts (eV) of energy are released per atom taking part
inthe reaction, and even fewer in a mechanical process. Ina nuclear reaction, millions of electron
Volts (MeV) can be released per atom. If all the atoms in an electrolytic cell were to react, the
enerqy release would be on the order of a thousand electron Volts (keV)/atom.

There are several approaches to heavy water cold fusion development but the basic approach
since 1989 has deviated only slightly from the original Pons and Fleischmann model using
electrolysis of Lithium deuteroxide (LiOD) on palladium (Pd), where a palladium cathode is
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immersed in an heavy water-based electrolytic solution of 0.1 molar LiOD in 99.5% DO + 0.5%
H,O. The LiOD is added to make the electrolyte conductive. The palladium cathode is surrounded
by a bare platinum wire helical anode. A unique property of palladium is its ability to absorb large
quantities of hydrogen (or deuterium) as the cathode in an electrolysis cell. [However, no known
heavy water devices are a part of the commercialization of electro-nuclear energy systems. --Ed.]

The platinum wire anode is attached to a positive DC voltage while the palladium is charged
negatively. Direct current is supplied at 3-25 Volts across each cell at currents of 10-500 mA.
Specific correlations between fusion yield and voltage, current density, or surface characteristics
of the metallic cathode have yet to be clearly established. The fusion reaction occurring produces
excess thermal energy inside the palladium metal electrode, and raises the temperature of the
water surrounding the electrode.

There are various approaches to loading the palladium, one of which incorporates the use of pulsed
heating which has a clear effect on the loading speed. Many researchers consider pulsed current
an important factor, along with temperature variations.

Very high pressure does not stimulate cold fusion phenomena. ( However, further research is
examining the effects of magnetic and optical irradiation, ultrasenic'waves (>10° Hz), and the use
of pressure waves.

Also, certain foreign atoms may enhance the sutface dynamics, such as vanadium, aluminum, and
tin in titanium or the silver in palladium. Alloys may be more efficient than pure metals.

The cathode, Palladium, is a face-centered-cubic. (fce) crystal lattice with a side of about 3.89
Angstroms. If hydrogen is loaded into it, the crystal expands slightly to 4.03 Angstroms with a D-Pd
ratio of 0.8. In the Pd-D lattice there are rows’of deuterons along direction [110] and Ais [a/2 y2 n]
for coherence, a being the lattice constant (Vaidya, 1993).

Palladium functions as an absorber of hydrogen or deuterium ions, as well as a resistance problem
to monitor the loading ratio, and‘also a resistive heater to raise the temperature. After electrolysis
in an electrolyte containing bothrH and D ions, the cold-rolled palladium cathode has been shown
to produce macroscopic deformations on the surface, eventually leading to craters and in some
instances exhibiting faceted crystals inside the craters (Silver, 1993).

THEORIES

In 1989, Pons and Fleischmann publicly announced their results, (and also the results of others)
using the term "cold fusion," and since that time many theories have been put forth to account for
some or all of their results. Some researchers continue to see their results as purely fusion based,
others have come up with terms such as "new hydrogen energy," or "chemically assisted nuclear
fusion" or "cold nuclear fission." The biggest conflict appears to be designing a theeory in which the
nuclear Coulomb barrier is overcome even at low temperatures.

In a deuterium molecule occupying octahedral sites, where the equilibrium separation between D-D
is 0.74 - 0.94 Angstroms (A), the fusion rate is exceedingly slow, about 107 per deuterium
molecule per second. One of the important factors appears to be the Pd which when loaded
appears to bring deuterons much closer together than they could otherwise get at ambient
temperature. Although the average separation of deuterons is approximately 1.4 A in heavily
loaded palladium, the deuterons can be in equilibrium at a separation as close as 0.94 A.
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Here the interstitial lattice sites may be considered shallow potential wells allowing for high
deuteron mobility and, possibly, an enhanced probability of fusion through the repulsive, proton
Coulomb barrier. In actuality, the neutrons and protons are only weakly bound in deuterons and
may be outside the D nuclear well a large portion of the time.

The Pons-Fleischmann Process

It was originally thought that, as the voltage is applied across the electrodes through electrolysis,
the heavy water (D,0) is split into oxygen and deuterium (Pons and Fleischmann, 1989). The
deuterium atoms are absorbed into the palladium at octahedral sites on the crystal lattice while
oxygen accumulates at the platinum anode. The deuterium density is greater than that of liquid
hydrogen.

The fusion reaction is catalyzed by the deposition of D" and metal ions from the electrolyte at (and
into) the negative electrode. The deuterium atom ionizes with its electrons entering the band
structure of the palladium. After various times of charging (or "aging”), the palladium rod is
supersaturated with deuterons, and it has a crystal lattice structure like NaCl (King, 1989). All
lattice sites are occupied, and the excess free deuterons form a."protonic fluid" which can aid
electrical conduction. Thus, although metals such as palladium and titanium are used to support
the fusion reaction, they are not consumed in the process of solid-state fusion. Instead the fuel
consumed is the deuterium in the heavy water.

The Surface Model and Three-body Collisions

John Bockris at Texas A & M also describes the "surface model" which does not consider that the
fusion occurs within the electrode, but suggests that the surface of the electrode might be the site
ofthe reaction. He suggests that fusion reactions occur at specific points, or protuberance on the
surface of the electrode (Bockris, 1989b). Here fusion occurs on the lattice, not within the lattice,
whereby the lattice is a reserveir of deuterium providing enough raw material for the dynamic
process that takes place even after the electrolysis is stopped or D,0 and LiOD is replaced by H,O
and LiOH (Glueck, 1993).

Jacques DuFour of Shell Research S.A. in France believes that when a transient electrical field is
created by sparking through the gas between two dissymmetrical electrodes, the surface layer of
hydrogen isotopes builds a three-body collision of two hydrogen isotopes and one electron
(DuFour, 1993). The accumulation of these species in a surface layer of the electrode metal can
be explained by the known properties of sparks and of hydrogen isotopes in metal, implicating the
weak electronuclear force that yields products completely different from those of hot fusion,
whereby a deuteron is a two-nucleon system containing weak interactions.

According to DuFour there is a whole class of nuclear fusion reactions at room temperatures,
involving "three-body collisions" of two hydrogen isotopes and a neutrino, which through an indirect
transition (virtual neutron states), have reactions favored by the high electron and proton
concentrations existing in the metal and the high transient electrical field created by the sparks.

Very high thermal energy prevents the Coulomb forces from deviating their trajectories under
conditions of hot fusion, but in metal there is a high concentration of low-thermal-energy protons
and electrons at a mean distance of about 2 A and when exposed to a transient electrical field the
probability of the three-body collision increases. DuFour has estimated this collision at 10"* s and
10" s, which is characteristic to the weak nuclear force.
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A controversy has arisen over the need for refined palladium that is relatively free of microscopic
cracks in order for the "cold fusion" process to succeed. Several researchers claim that if the
electrode has too many cracks it will fail to produce the excess heat and a purity of 99.9% is
required. Contrary to this belief, Rainer Kilhne in Germany postulates that it is the cracks within
the electrode (99.8% purity) that are the trigger for cold fusion (Kiihne, 1994).

The crack hypothesis claims that the absorption of hydrogen gives rise to deformations and
expansion of the metal lattice and that the formation of anions (metal ions) which allow for crack
formations near the surface gives rise to deuterium absorption, whereby kilo-electron-Volt
deuterons rapidly lose energy by collisions allowing areas of high temperature to arise. Kilhne
claims that at such locations deuteride bubbles collide, giving rise to electric fields and to kilo-
electron-Volt deuterons in an ongoing process during the charging of the electrolytic cell.

The Two-Step Mechanism Involving Electron Capture by a Deuteron-or Lithium Atom

This model represents a coherent and semi-coherent neutron transfer with increasing phonon
coupling. It appears that on the surface of the Pd the D can diffuse and combine with ingoing
electrons where 2D* + 2e- vields D, or the D ions can also stay on the surface and be independent
of the electrons. Another theory proposed by J.C. Jackson and Budelov is that the neutron could
be captured by the Pd metal nuclei and used to produce a different isotope of palladium and a
gamma photon which could cause a photodistintegration of the deuteron and could liberate a
neutron. The byproducts would then be heat and electrons, explaining the low neutron production
rate compared to the high excess heat output (Hagelstein, 1990).

Transmission Resonance

Dr. R.T. Bush of California State Polytechnic University has suggested that when a palladium lattice
is fully occupied by deuterons, conditions are favorable to support laser-like actions where the
deuteron-loaded lattice supports a type of resonating phenomena in which the probability of a
traveling or "hopping" wave-like.deuteron fusing with a target deuteron is increased significantly.

This may also be caused by the possibility of plasma oscillations of the D-shell. The theory that
deuterons (protons).exist.in deep energy wells may not be valid because the protons appear to be
mobile in a similar state as classical oscillators. Bush's theoretical model accounts for the heavy
water heat effect and light excess heat effect from cold fusion. It provides a unique and highly
novel mechanism to sufficiently enhance tunneling through the Coulomb barrier, as well as
incorporating the role of lithium in electrolytic experiments.

The transmission resonance model begins with the hypothesis:

D + D yields — *He (23.8 mev)
occurs for deuteron lattice configurations with nearest neighbors on either side to produce a
"sideways charge polarization" with protons directly opposite neutrons. Vibration of the lattice is
required for the oscillatory collisions of the nearest-neighbor deuterons to produce the tunneling.

Tritium and neutrons result from the oscillatory collision of two nearest-neighbor deuterons isolated
from their neighbors and thus favoring Bush (1994):

D+D-~T+p(4.03 mev)
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The Collapse Ground State

If one could increase o,,,, of the zero point field associated with the establishment of 2, this could
cause the electron to spiral inward to increase its angular velocity where o'y = @yn, Where o is the
frequency of absorbed radiation and ', is the electron angular velocity. It is believed that alkali
atoms, the Liand D, or a mixture, may serve as crucial ingredients in the Casimir reflecting planes,
whereby the Li-plane Casimir reflector separation corresponds directly to the Pd lattice spacing.
The Casimir separation for the D-planes is twice as great (Bush, 1994).

In some experiments light water or ordinary water has been used successfully to reproduce results
similar to the Pons-Fleischmann model. According to Dr. Randall Mills of Hydrocatalysis Power
Corporation (Lancaster, PA), we may be viewing a catalysis process whereby the H electron is
induced to undergo a transition to a lower electronic energy level than the "ground state,” as
defined by the usual quantum-mechanical model of the atom. Thus, stored energy in the atom is
catalytically released.

It may be that the barrier to the access of the D in relationship to the tetrahedral sites is nothing but
the zero-point energy of the harmonic oscillator in the n-direction.

The Tunneling Model

Nuclear interactions can be coherent when the difference in the phases of the wave functions of
the compound lattice nuclear states formed by overlap between the itinerant deuteron (neutron)
and the lattice deuterons (nuclei) is an integral multiple of 2n (Vaidya,1993).

Tunneling has been considered a quantum mechanical phenomenon, where a particle whose
energy is less than the potential energy of a barrier can overcome the barrier of electrical repulsion.
Calculations by Rabinowitz and scientists at. EPRI have shown that it is possible for the effective
mass of the deuterium nuclei in a‘solid torbe sufficiently less than the mass of deuterons in free
space (Rabinowitz, 1990). This canincrease the tunneling coefficient by many orders of magnitude.

By replacing the electron in.a hydrogen molecular ion with a more massive charged particle, the
fusion rate is greatly increased. Mario Rabinowitz of EPRI likens tunneling to a classical high
jumper where an extended body can clear a barrier even when its energy is less than the potential
energy of the barrierpif.it can communicate with and be aided by the interaction on the other side
of the barrier.

Tunneling would strongly favor reactions with reduced masses such as:
D+p~ °*He +gamma.

According to Charles Horowitz, the electrons in metallic hydrogen can be modeled as a Fermi gas
of electrons and a crystal of nuclei. Palladium is a transition metal that in its alpha phase has a
face-centered-cubic (fcc) lattice structure and a lattice constant of 3.89 A and a nearest-neighbor
distance of 2.75 A fcc lattices in the orthohedral sites. In the highest packing fraction of 1.0- 1.5
A. Under normal conditions, in D, gas or liquid states, the separation of the deuterium nuclei is
0.74 A. However, for muon-catalyzed fusion to occur this must be at least 0.035 A.

A zero-point energy of approximately 0.06 eV can be assumed which leads to the first-excited state
above the potential minimum near 0.1 eV. The questionis: Can0.1-1.0 eV deuterons penetrate
the Coulomb barrier? We know that the electron screening length is shorter than the interparticle
spacing reducing the width of the Coulomb barrier. However, the deuterons must be within the
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scale of the fusion barrier (1) of approximately 0.37 - 0.125 A in order for the cold fusion rate to
be near the claimed reaching states of 10 2* s deuteron as seen by Jones et al. (Jones, 1989).

According to Adam Burrows of the University of Arizona, this would first require that the deuterons
{positive) and the deuteride (hybrid) exist not as atoms or molecules, but as screened positive
charges with screening clouds having the required length (Burrows, 1989). However, this would
still not be sufficient since cold fusion reaction rates also require the increasing of the tunneling
integral by unity to increase the fusion rate. Moreover, a vacuum zero-point energy stimulated by
a resonance effect that matches the palladium cathodes atomic mass may be required to create
the proper tunneling potential.

A further expansion of tunneling comes when the centrifugal barrier is combined with the Coulomb
barrier. Here penetration can be increased due to the resonance level between the Coulomb
barrier and the centrifugal barrier.

The E-Cell Theory

According to the theory put forth by Gennady Fedorovicheet al.of the Russian Academy of
Sciences, the E-cell is a radiation defect of a crystalline lattice of a hydride which forms as a result
of the capture of a thermal neutron by the nucleus of an atom where, for example:

Li+n - ‘He + T+ 4.785 mev

Here the reaction products leave the cell in 10" s.which is shorter than the electron system
(10 "® s). Hydrogen nuclei and the average density.of free electrons in the central region of the E-
cell exceeds 10°* cm™ which results in a greater'suppression of the Coulomb barrier. According
to Fedorovich's calculation, to confine the surplus electrons in the E-cell, the pressure in the LiH
crystal must be >10 to 20 Mbar, where the motion of the hydrogen nuclei form a collective
movement and at some phases of the'movement, the potential energy is transformed into kinetic
energy, the nuclei approaching a distance of <0.1 A (Fedorovich, 1993).

Jahn-Teller Symmetry Breaking and Hydrogen Energy in Gamma-PdD

Keith Johnson from MIT has proposed a chemical process which corresponds to an "internal phase
change of the deuterium within the gamma-PdD lattice." He believes that the energy released is
caused by the internal cyclic gamma-phase change of atomic deuterium to dideuterium. The heat
produced is "latent,” in that it is produced by repeated formation of the "interstitial sublattice” of the
D-D bonds between the tetrahedral interstices in gamma-Pd-D. According to Johnson, as atomic
deuterium diffuses into Pd and dideuterium diffuses out causing 9.4 eV per Pd atoms for 6.8 x 10%
Pd atoms/cm® (Johnson, 1994).

Due to the high symmetry coordination of a Pd atom by D atoms in four of the eight surrounding
fcc-palladium tetrahedral interstitial sites, the Jahn-Teller effect is unstable leading to a central
energy minimum of distorted tetrahedral symmetry and a planar "broken-symmetry" energy
minimum 9.4 eV below the high symmetry at a shortened distance of 0.76 A (almost equal to the
bond distance of a free hydrogen molecule). The cycle time for recombination (4D to 2D,) is
difficult to calculate, but it would be somewhere between 1 and 100 minutes at 9.4 eV per Pd atom
per unit time. This process according to Johnson could generate heat at a rate of 17 to 1700
Watts/cm® Pd.

New Particle: The lton Particle and Nattoh Model

J.F. Yang from Hunan Normal University suggested since 1989 the possibility that a new neutral
elementary particle may be forming, where the deuteron captures an electron and is transformed
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into a dineutron %4N; the deuteron-dineutron reaction would then account for the cold fusion. The
Nattoh model proposes a reaction that involves plural hydrogen atoms and electrons where:

2D+2e+D-"N+1,+D

where *N is a quad-neutron and |, is a double iton. Matsumoto (1993) has observed ring spots
caused by gravity decay of single and dineutrons upon copper plates after the cold fusion reaction.
The double iton could explain warming or "Heat after Death" phenomena that occurs for up to three
hours afterwards and is described by Fleischmann and Pons.

Given the D-D fusion model, further contention arises over the required kinetic energy required for
a deuteron to overcome the Coulomb barrier. A deuteron in such a crystal is subject to forces from
the crystal lattice, as well as the Coulomb force from another deuteron. For known D-D fusion,
the deuteron must acquire more than 4 x 10° eV of kinetic energy from the electrical field. Cold
fusion, low-voltage electrolytic experiments uses only 10 V. The probability of a deuteron passing
throughthe barrier is 10 ™ per second at normal room temperature, and.in cold fusion experiments
it is recorded to be 10 *° per second.

Some research has suggested that hydrogen ignition is occurring atthe air-water interface. From
preliminary results obtained by Matsumoto and Hokkaido Adniversity using the Nattoh model, they
predict that cold fusion can occur using ordinary water. The model is based on the hypothesis that
hydrogen clusters are trapped in tiny cavities such as cracks and compress themselves to a
induced hydrogen-catalyzed fusion reaction. Here cold fusion occurs when the hydrogen pressure
exceeds a critical value under electrical current flow:

Matsumoto claims that a metal such as nickelwhich*has low hydrogen permeability can be used
whereby hydrogen clusters on the surface (Matsumoto, 1993).

RECENTLY PUBLISHED RESULTS

A private meeting entitled "Low Energy Nuclear Reactions Conference" was held in College Station,
Texas, on June 19, 1995, to review the latest available results of "cold fusion" and "transmutation”
experiments. The meeting-was organized by J.O'M. Bockris and G.H. Lin and was held in a
conference room at Texas A&M University. All of the papers from that conference have been
publicly published‘in-the Journal of New Energy (vol 1, no 1, eds. Bockris and Lin, Jan. 1996.) In
the order listed below, eight papers were presented on "Basic Experimental Studies”, four on
"Theoretical Models", and five on "Innovative Approaches".

Each experimental paper presents positive and repeatable results of cold fusion and/or an atomic
transmutation of elements (listed in the order as they are in the Proceedings):

EPRI. Low energy proton and deuterium reactions seen by Wolf in 1992 to produce Silver,
Rhodium, and Ruthenium with excess neutrons and mild radicactivity. (T. Passell, 1995.)

Hakodate Nat. College of Tech, Japan: Production of iron isotopes with excess heat from gold and
lead electrodes in electrolytic solutions. (T. Ohmori and M. Enyo, 1996.)

Scientific Industrial Assn., Russia: Glow discharge experiments with very pure Pd electrodes
produce excess heat 2x-3x (2-to-3 times "over-unity") and several new elements. (A. Karabut, Y.
Kucherov, |. Savvatimova, 1996.)
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Portland State University: Excess heat and unexpected elements produced by electrolysis of Pd
in several experiments. (S. Miguet and J. Dash, 1995.)

CalPoly University: Strontium produced from rubidium with excess heat in light water electrolysis
with nickel electrodes. (R. Bush and ENECO, 1993.)

Hokkaido Univ., Japan: Excess heat 2x-to-4x and several nuclear products found in light and
heavy water electrolysis cells using Pd and Ni electrodes. (R. Notoya.)

Ukrainian International Academy of Original ldeas: Various electrolysis results, including zinc
turned into copper; and copper implanted into steel, with weight loss. (G. Rabzi, 1996.)

Ukrainian International Academy of Original Ideas: Formation of new elements with atomic
numbers 82 through 40 via electrolysis with lead and zinc. (A. Fabrikant and'M. Meyerovich, 1996.)

Purdue University: Optical Theorem explains low-energy nuclear fusion reactions and unstable
product formations. (Y. Kim, 1996.)

CalPoly University: Electron Catalyzed Fusion Model fits EPRI/SRIcold fusion data and other data
from Japan. (R. Bush and ENECO, 1996.)

Clustron Sciences Corp.: Nucleon Cluster Model provides explanations for cold fusion experiments
and also for radioactive waste cleanup. (R. Brightsen, 1996.)

Clustron Sciences Corp.: Nucleon Cluster Model compares exactly with the Periodic Table of the
Elements (discovered in 1869.) (R. Brightsen, 1996.)

Hokkaido Univ. & Hakodate Nat. College of Tech., Japan: Excess heat observed in 12 of 80 cases
using powdered oxides and Pt in het D,.gas. (T. Mizuno, ef. al, and M. Enyo, 1996.)

Mt. States Mine and Smelter.. Creation of helium and lithium from nitrogen gas using
electromagnetic fields. (R..Kovac, 1996.)

Wireless Engineering: “Creation of flucrine from water using shaped electromagnetic fields,
duplicating some of'the 1927 experiments of Walter Russell. (T. Grotz, 1996)

Los Alamos Nat. Laboratory: Creation of tritium from small palladium wires and voltages. (T.
Claytor, D. Jackson, and D. Tuggle, 1996.)

Burns Developments, Ltd.. Experimental evidence for the "Alpha-Extended Model of the Atom."
Demonstrated removal of radioactive thorium and creation of new and lighter elements in 15 tests

igniting specific mixtures of elements. (R. Monti, 1996.)
FUTURE BENEFITS OF COLD FUSION

At the Power-Gen '95 Americas trade show in Anaheim, California, on December 4 & 5, 1995,
Clean Energy Technologies, Inc. (CETI) of Dallas, Texas demonstrated a 1-kw cold fusion reactor.
During the demonstration, between 0.1 and 1.5 Watts of electricity was input, and 450 to 1,300
Watts of heat was output. This was an increase from the ratio of 1:18x that had previously been
demonstrated only a short time earlier in October 1995 at the International Conference on Cold
Fusion (Rothwell, 1996).
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According to Keith Johnson, if some of these theories are correct and 1 cm? of Pd is capable of
yielding upwards of 1.7 kW of energy, this would eventually create system of 22 kW or 30 HP in
automobiles with the possibility of "water engines" electrochemically generating both heat and
hydrogen for a fuel cell.

The world's oceans contain a large amount of readily extractable heavy water, sufficient to meet
the global energy needs for hundreds and perhaps thousands, of years. Heavy water production
facilities will be needed. About one gallon out of every 7,000 gallons of ordinary water is heavy
water (deuterium oxide or D,0). The energy equivalent of a gallon of heavy water is about equal
to 300,000 gallons of fuel oil. The cost of production of one gallon of heavy water is estimated at
less than $1,000 or less than one cent per gallon of oil (energy equivalent).

A target range of 400% to 1000% excess energy generation for a given cathode design should be
a commercial target for the system. Currently, the thermal energy output ofelectrochemical fusion
reactors is being achieved with excess of electrical energy input by a factor varying from 25% to
600%. Fleischmann and Pons reported briefly achieving a factor of 100-fold thermal energy excess
over electrical energy input and also have achieved boiling waterat 100°C (Pons and Fleischmann,
1990).

Although energy generated has been inthe 10to 100 W/cm?range, for commercial products such
as heaters up to 100 W/ecm® of active deuterium-absorbing metal electrode materials would be
needed that would allow for rapid response and short heating times.

Interms of domestic heaters where an electric.ornatural gas water heater can cost on an average
$250-3400 U.S. dollars per year, after installation costs and capital expenditures which would
hopefully be achieved at current heater prices, the average cost of heating a 5.50 KW fusion-based
water heater could be as low as$50.00 per year (Haag, 1920). In addition, the low neutron
radiation is highly desirable because there is only a limited amount of harmful radioactivity that
could be easily shielded even for home use.

Heating tap water from 4CPF to a temperature of 158°F requires an energy input of 0.26 kWh per
gallon of water. The average consumption for a family of four is 80 gallons per day, requiring 20.8
kWh of energy. The height of standard residential water heaters is 132 cm, a deuterium storing
metal rod electrode having this height and a diameter of 1.3 cm with a heat generation rate of 50
Wicm® of electrode, a'corresponding energy output of 0.050 kWwh cm?® could be achieved with a
volume of 200 cm?® of electrode material.

Over $8 billion per year is spent on fossil fuels for heating water in the United States. This
represents 4% of our total energy needs. The nuclear fusion based-water heater could save up
to 90% of this cost for consumers per year.

The systems where industrials would be positively effected are: (1) Water Heating; (2) Steam
generation for sterilization; (3) Water distillation; (4) Air conditioning; (5) cooking; (8) heating for
greenhouses; (7) heaters for chemical processing plants; (8) heaters for various transportation
vehicles (trains, planes, buses, trucks); (9) heaters for show, ice removal; (10) heaters for

swimming pools and hot tubs.
WEB SITES AND HOME PAGES
Several organizations are actively pursuing licensed commercial applications for their proven "cold

fusion" technologies. Further information about these applications can be found on the Institute
for New Energy web site at: www .padrak.com/ine/ .
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CONCLUSIONS

The challenge before us is to move forward with the expansion of worldwide teamwork, the study
of Liand Ni, reverse profiles for low nuclear concentrations, and to make a closer study of several
elements such as Al, Bi, Ca, Dy, Gd and Sm that are considered the reaction products of requisite

existence for Cold Fusion activity.

Many of these theories although different are similar—suggesting that there may be a unifying
mechanism behind cold fusion phenomenon, such as zero-point energy fluctuations. Clearly the
challenge beckons our full attention.
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CHARGE CLUSTERS: THE BASIS OF ZERO-POINT ENERGY INVENTIONS

Moray B. King '

ABSTRACT

Many "free energy" inventions utilize (sometimes unwittingly) the phenomena of charge clusters,
which may provide the coupling to the zero-point energy (ZPE) for their source of power.
Shoulders demonstrates how to produce these micron sized plasmoids, called electrum valium
(EVs), and his measurements show they contain a net charge on the order of 100 billion electrons.
Recent investigations of the EV suggest its anomalous stability is due to athin, helical, vortex ring
filament possessing an extracrdinary poloidal rotational velocity. .Such'a vortex ring has
characteristics similar to the well studied filamentation instability, an intensely tightening, force-free
vortex that occurs in non-neutral plasmas; for an EV the filament closes upon itself. The vortexring
can be launched when ions in a highly polarized plasma (or dielectric during breakdown) rush
toward a point cathode (or dendrite in a fracturing crystal) whese.tip explodes in response to a
sharp, electrostatic pulse. EV production is likely occurring infracto-emission, sonoluminescence
and in most electrical discharges. If so, it can be the foundation for a unifying hypothesis to explain
the energy source behind a wide variety of seemingly diverse inventions including Moray's and
Correa's plasma tubes, Grigg's hydrosonic pump; Sweet's conditioned barium ferrite, Brown's
electrogravitic capacitors, Gray's motor, Hyde's generator, and even cold fusion. The inventions
which utilize fracto-emission as their basis tend to“retain the EV plasmoids, and their simple
construction offers the opportunity for widespread replication.

INTRODUCTION

Could there be inventions that tap energy directly from empty space? That depends on the nature
of the fabric of space. Today most scientists believe that empty space is simply a void. Across
history mankind believed. just'the opposite. For example, ancient Eastern philosophies viewed
space as filled with an‘all-pervading energy called "prana." Since the inception of Western science
to the turn of the 20th century, space was thought to be filled with a hypothetical substance called
the aether (eether), which would be the medium to support the propagation of light waves. When
modeled as a material substance, the aether seemed contradictory. It had to be tenuous to allow
matter to pass through it without notice, yet extremely rigid to manifest the high velocity of light.
The null result of the Michelson-Morley experiment to detect the aether wind perhaps came as a
relief to the scientific community because they could simply accept the postulates of relativity,
which yield the principle of Lorentz invariance, without dealing with a cumbersome theoretical
artifact that would tend to deny it.

The principle of Lorentz invariance means the state of a physical system (i.e., laws of physics) are
the same for all bodies (or observer frames of reference) when they are moving at any constant
velocity in free space (an inertial frame). A simplistic, material model of the aether would
immediately violate the principle since different observers would experience an aether wind as they
move relative to it. Attempts to contrive hydrodynamic models where a material aether is dragged
orflows beget complexity as the models are adjusted to recover Lorentz invariance, and in addition,
the aetheric substance must be both tenuous to matter yet rigid for light. The principle of relativity

1 P.O. Box 859, Provo, UT 84603
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with Lorentz invariance is so fundamental to physics, that the scientific community really can't be
blamed for using Occam's razor to excise the belief in a material aether, for a simple void model
yields the principle immediately.

ZERO-POINT ENERGY

However, the void model cannot explain the nature of light, which was why the aether was invented
in the first place. Nor can classical physics explain the spectrum of blackbody radiation, or even
why electron atomic orbits don't collapse. The resolution occurred in the 1930's with the theory of
guantum mechanics, a mathematical formalism that modeled atomic processes remarkably well.
The equations contained a term that represented an underlying, energetic jitter inherent in all
processes in nature. The jitter was called the "zero-point fluctuations” (ZPF) or "zero-point energy"
(ZPE) since the energy is not thermal and is present at absolute zero degrees Kelvin. Dirac [1]
proposed that the source of the jitter was from the fabric of space itself, and it could manifest
short-lived pairs of elementary particles, each with their corresponding antiparticle. These were
called "virtual" due to their short life times. The discovery of anti-matter and particle pair production
inaccelerator experiments popularized Dirac's view of space. Inthe 1940's the theory of quantum
electrodynamics [2] was established that heavily relied on the action of the virtual particles to
explain atomic interactions with electromagnetic fields. The' theory was so successful and
accurate, it became the ansatz (patten) for later theories 4o model the weak and strong nuclear
interactions. In face of such success, do virtual particles really.come into physical existence, or are
they just an imaginary, theoretical construct?

Rather than have the virtual activity as a theoretical artifact, the theory of stochastic
electrodynamics [3] has the zero-point energy at the foundation of all processes in physics, and it
shows how guantum behavior arises from it such'as blackbody radiation [4] and atomic stability [5].
Recent work has shown how the ZPE may also be at the foundation of macroscopic phenomena
such as gravity [6] and inertia [7]. From this perspective, the aether has effectively re-entered
physics, not as a material substance, butrather as comprised of highly concentrated fluctuations
of electromagnetic field energy.

Stochastic electrodynamics_ postulates that the ZPE spectral energy density, the function that
describes how much energy.isstored in space at each frequency, must be Lorentz invariant. There
is only one functional, form that fulfills this postulate, and that is the energy density must be
proportional to the frequency cubed [3]. The function's scaling constant is related to Planck's
constant which completely specifies the description of the ZPE spectrum. The spectrum yields
accurate results when used in calculations, but there is one philosophical problem: the energy
density at every point in space appears to be infinite, since the spectral energy density keeps rising
with frequency. Quantum electrodynamics suffers the same problem with its virtual particles, and
uses a scheme of "renormalization” to subtract off infinities to leave a finite residue when making
calculations. In a practical interaction with matter, the very high ZPE frequencies would be too fast
to be absorbed. Nonetheless, the question remains: from where does the zero-point energy come,
and how can it appear infinite at every point in space? Likewise, where do these virtual particles
come from that pop in and out of space?

Wheeler [8] answers these guestions in his "already unified" theory that combines stochastic
electrodynamics with general relativity called "geometrodynamics." General relativity shows that
whenmass or energy density become large, the fabric of space bends into a fourth dimension, and
with sufficient density pinches into a hyperspatial form called a "wormhole." The wormhole
channels the zero-point energy in the form of electric flux (high density field lines) in a direction
orthogonal to our three dimensional space. Flux appears to enter our space through "mini white
holes" and leave through "mini black holes." The size of these holes are on the order of the Planck
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length, 10** cm. The energy density is enormous, 10** g/cm®. As the orthogonal flux passes
through our space, the mini holes are constantly being created and destroyed in a chaotic
maelstrom called the "quantum foam." Vorticity in the flow would manifest as elementary particles.
A directional bias in the flow would manifest as vacuum polarization. In this model the elementary
particlesare like whirlpools sustained by the fourth dimensional flux. Wheeler's geometrodynamics
is perhaps the most powerful of the ZPE theories, and if we could find a means to control and
coherently channel some of that orthogonal flux into our three space, novel technologies to tap
appreciable energy as well as control inertia or gravity might be possible.

VACUUM POLARIZATION

The technical question becomes how can we most influence the ZPE flux? Quantum
electrodynamics shows that the different elementary particles have different vacuum polarization
interactions with the zero-point energy [9]. In particular, electrons, especially in standard
conductors, are effectively in equilibrium with the zero-point fluctuations and manifest the entire
interaction as a distributed electron cloud [10]. No net vacuum energy absorption could be
expected from standard conductors and antennas. Nuclei on the other hand exhibit steep lines of
vacuum polarization converging onto the particle. Whenever nuclei. undergo abrupt motion or
collisions, appreciable vacuum polarization effects occur yielding precipitation of new particles as
well as exotic coherent vacuum states [11]. Plasmas duringion-acoustic resonance have exhibited
energetic anomalies [12] whose source could be a coherent macroscopic vacuum polarization [13,
14] across the plasma. Recent analysis [15] has shown that the abrupt motion of a dielectric
boundarytriggers real photons from the ZPE into existence. The energy production is proportional
to the fourth derivative of the dielectric's velocity, which'is an indication that the motion must be
sharply abrupt. Sharp, abrupt motion of matter.is a technical key to tapping the zero-point energy.

SONOLUMINESCENCE

Eberlein [16] extended her analysis of-a dielectric boundary's interaction with the ZPE to explain
soholuminescence, a phenomena where a 50 picosecond light pulse is triggered by a collapsing
air bubble in water excited by ultrasonics [17]. An abrupt squeeze and release is provided by the
bubble's dielectric boundary ‘Wwhich exhibits an appreciable fourth derivative of velocity at the
turn-around point (minimum radius) where the surface changes direction. The sharp squeeze and
release is similar to the proposal of using sharply pulsed, bucking electromagnetic fields to create
a pulsed scalar excitation, which induces a slight "orthorotation" (twisting) of the fourth dimensional
ZPE flux into our three dimensional space [18]. Sonoluminescence uses the nucleiin the polarized
dielectric, bubble boundary to provide the bucking (scalar) squeeze field. The abrupt, noninertial
movement of matter, especially plasma nuclei, appears to be an excellent activator of the vacuum
energy.

The trick now is to absorb that energy. Eberlein's study of single bubble sonoluminescence shows
that even though the emitted spectrum appears similar to a blackbody radiator at 40,000° Kelvin,
it is not a high temperature phenomenon, but rather is an artifact of the ZPE spectrum in its
interaction with the bubble boundary. (The artifact might even be expected in view of Boyer's
calculation [4] showing how the blackbody spectrum can be derived from the ZPE spectrum). In
particular, the lower frequency components of the blackbody spectrum are absent, which result in
little interaction with the water to form heat or produce molecular disassociation. The absence of
plasmarecombination emissions orion radicals in the single bubble experiments support the thesis
that heat is not being produced [16]. Thus, even through we are activating the vacuum energy into
light pulses, the light propagates away, unless we arrange for a means to absorb it.
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RESONANT ABSORPTION

Eberlein's analysis shows that the bubble at its minimum radius (about one micron) does exhibit
a resonant interaction with the emissions causing an enhancement by a factor of a thousand.
Creating a resonant absorber is another key, especially if the high frequency energy can be
converted to a more useful form. Perhaps Mead's [19] nonlinear, microscopic resonators designed
to absorb very high frequency ZPE fluctuations and emit low beat frequencies would respond well
if it were in contact with the bubbles. Inducing a plasma in the water might likewise provide the
opportunity for resonant absorption. Meyer [20] used multiple excitation methods (electromagnetic,
light, and ultrasonics) simultaneously to dissociate water, and Puharich [21] electrically stimulated
water at the resonant frequency of its hydrogen-oxygen bond to dissociate it. Both inventors
induced a plasma in water electrically excited at frequencies in the ultrasonic band and claimed a
net energy gain in their systems. Inducing turbulence and cavitation in water might also produce
plasma yielding a resonant interaction and absorption of ZPE. Griggs [22] claims to produce heat
in excess of his input energy via cavitation in his hydrosonic pump, and Keely.[23] claimed excess
energy in his water motor based on a turbulent operation similar to.water-hammer vibrations.
Schauberger [24] likewise claimed anomalous energy by causing water'to flow in a precessional,
turbulent manner through carefully crafted pipes where the flow manifested a characteristic bluish
glow akin to sonoluminescence. Also there are cold fusion projects,using ultrasonic stimulation
producing excess heat [25, 26]. Direct evidence for plasma phenomena in water was recorded by
Matsumoto [27] where tracks of a small plasmoid (like ball lightning) were photographed. If
boundary conditions or turbulence can deform a spherical sonoluminescent bubble toward a
pancake shape [28], the center could pinch and transform it into a plasmoid vortex ring [29].
Plasmoids [30] just might be an ideal resonant absorber of the zero-point energy.

PLASMOIDS ch;oisman}'

«— Vectorsarev, B, j, »
Plasmoid was the name given by Bostick [31] for SR
a stable, plasma vortex ring he createdwith abrupt
electric discharges. His studies indicated that the
plasmoid particles would flow in.a helical fashion
with the helix closing onto itself producing a toroid.
The plasmoid particles undergo a precessional
motion (a spin of a“spin) with a poloidal spin
closing into a toroidal.spin. Could such a flow be
a natural orthorotator.of the four dimensional ZPE
flux? DePalma's study [32] of forced precession
in a mechanical system exhibited gravitationaland Fig. 1 Counter rotating plasma vortex filaments.
inertial anomalies. If the ZPE is the basis of
inertia, then it would likewise be the basis of angular momentum. Since systems normally resist
precessional motion, a force-free system exhibiting precession would be surprising. If such a
i system alters the ZPE flux, then it might seem to
inertially disconnect from the three space universe, a
sort of "Machian" disconnection. (Mach originally
proposed the principle that the basis of inertia was the
gravitational influence of the "fixed stars"). Moreover
such a system would contain excess energy provided
from the ZPE flux. Could the ZPE - plasma system
have a natural stability in the vortex ring form? Reed
[33] has suggested that the mathematical modeling by
Fig. 2 Helical flow in plasmoid vortex ring.  Beltrami of the force-free vortex might provide the
engineering foundation for manipulating the ZPE. The
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vortex can taper like a tornado and concentrate an extreme energy density toward a point, making
it a potentially good activator for ZPE coupling. Such vortex filaments have been observed in
plasmas (known as the "filamentation instability" [34, 35, 36], and they tend to occur in
counter-rotating pairs [37] (Fig. 1). Bostick also observed plasmoids to be formed in pairs with
opposite helicity arising from plasma turbulence. Could such a model be archetypal and likewise
represent vacuum polarization pair production from the turbulent "virtual plasma" of the quantum
foam? [38, 39, 40] The vortex filament from a violent electrical discharge has been observed to
sometimes form rings [41] (Fig. 2), which has been suggested to be the basis of ball lightning
formation. Ball lightning has also been modeled as a vortex ring [42], and its anomalous energy
content suggest that it might be cohering the zero-point energy [43, 44]. A careful investigation
could occur if we could reliably reproduce ball lightning in the laboratory.

CHARGE CLUSTERS

It appears that a phenomenon like a miniature form jof_ﬁ,_,‘l__g_ I2a
of ball lightning has been discovered and is
reproducible in the laboratory. Shoulders [45] has

shown that impressing a sharp, negative pulse 7 o, L
through a pointed cathode in contact with a + W £~ L. |
dielectric positioned on top of a plate anode (Fig. /

3) launches a micron sized, negatively charged 6 14

cluster that he named "Electrum Validum" (EV). Fig:3 Launching EV plasmoid from sharp pointed
Mesyats [46] claimed the same discovery and cathode (12a) in contact with dielectric plate (16)
named it an "Ecton." Historically, Le Duc [47] on top of metal anode (14).
documented this phenomena in his research
predating 1900. Shoulders has measured thatthe onesmicron diameter EV contains approximately
10" electrons and 10° ions. When launched/ it'typically travels at a velocity about one tenth the
speed of light. Shoulders has shown thatwhen an EV strikes an anode it produces an electrical
pulse which contains more energy.than ittook to create it. Moreover, when the EV passes through
a coil (orin parallel to a serpentine:shaped conductor), a pulse is induced on the coil which also
exhibits a greater energy output thanthe original input. Shoulders and Puthoff [48] suggest that
the excess energy is from the ZRPE. Mesyats shows that the Ecton is launched as a result of an
explosive emission from the cathode tip. Just prior to the emission the cathode melts, and an
extremely sharp, liquid jet.extends from it. The explosion destroys the sharp tip of the electrode,
and it is difficult to reuse it to launch another ecton.
76 Shoulders uses liquid metal (e.g. mercury) to
e \ 80 W/M maintain the tip and thus keeps it a source for
E, VIO j repeatable launching. Shoulders also covers the
AR - cathode by a hollow dielectric shroud (Fig. 4)
Vo727 777777 designed to separate the EV from all the residual
ions in the explosive emission. In addition the
82 | shroud might offer another possibility to enhance
Fig. 4 Cross section of cylindrical EV launcher. the effect. Mesyats has shown that a surface
Dielectric shroud (76) surrounds pointed cathode plasma on the dielectric amplifies the explosive
(72) firing EV toward anode (74). Electrode band emission. If Shoulders' shroud could be used like a
(82) is charged to half the anode voltage to hollow cathode electrode [49] that accumulates a
repulse ions such that only the negative EV's are glow plasma just before firing, the explosive
launched through the aperture (80). emission through the glow plasma might launch a
larger and even more powerful EV.

Experimental support for empowering the EV from a glow plasma may arise from the research of
Correa [50] whose tubes are designed to build up a cathode glow which then pulses, a
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phenomenon known as the "abnormal glow discharge." Correa provides a circuit to restrict the
current such that the lossy, vacuum arc discharge that follows is immediately quenched, and
causes the tube to pulse at a chosen repetition rate. Correa has measured a significant over unity
energy gain from his tubes, and has likely rediscovered the operating principle of the plasma tubes
of Moray [51, 52]. The research of Mesyats supports the conjecture that the abnormal glow
discharge can launch EV's, and these are likely the source of the energy anomalies in inventions
that involve electric discharges.

The theoretical stability of EV's presents difficulties. A simple spherical model of 10" electrons
would fail due to Coulomb repulsion. Ziolkowski and Tippett [53] proposed a collective plasma
system interacting with localized electromagnetic waves. The analysis uses a vacuum polarization
displacement current term that manifests a sort of "quantum potential" that compensates for the
expansion forces. Such a term is significant only if the formation time of the EV is on the order of
a femto second (107"° sec). The analysis involves plasma flow vorticity, but it is not clear what
geometry the flow takes. Jin and Fox [54] have proposed a toroidal vortexring using a classical,
nonrelativistic analysis of a non-neutral plasma. They show that a launched spherical charge
distribution would not be stable, but rather would naturally pinch into ‘@wvortex ring. The analysis
attempts to show that the poloidal rotation of the vortex ring could produce a large enough
magnetic field to attract the outer circulating electrons in a dioeotron [36] slipping stream flow. The
poloidal rotational velocity would have to be extraordinary, and:the stabilizing ring would have to
be an extemely thin filament to keep the poloidal electron velocities well below the speed of light.
The calculated energy densities within the filament would be greater than a neutron star. At such
energy densities vacuum polarization effects would come into play and should really be included
in the model. Also the EV's polarization interaction with the dielectric guide is a stabilizing factor
and should likewise be included. A classical, nonrelativistic analysis is probably not sufficient to
accurately model the EV. Nonetheless, thessuggestion that a thin filament vortex ring is the
underlying geometry of the EV can be supported from studying the filamentation instability whose
imploding, tightening tendency is recognized to produce extremely high energy densities. Since
quantum electrodynamic effects are significant at high energy densities, a complete model of the
EV should also include a spectraliinteraction with the zero-point energy since the thin plasma
filament would exhibit a resonant coupling with the short wave length, high frequency, and thus
more energetic portion of the ZRPE spectrum.

It appears that the ions in the polarized glow plasma

g = and the exploding liquid metal cathode tip combine

= N+ - to create an abrupt compression that forms and

Glow Plasma + + energizes the charge cluster vortex ring. Just prior
- - to the explosive emission, the polarized glow
(}@J Liquid Metal Tip  plasmaand the polarized liquid metal protruberance
form two symmetric boundary layers surrounding

the surface electrons. The explosive emission
launches the surface electrons as well as the metal-
tip ion boundary layer (Fig. 5). The emitted electron
Point Cathode cloud then experiences a tremendous explosive
compression between the two symmetricion layers.
The metal tip, ion layer punches through the glow
plasmallayer, creating turbulence which initiates the

symmetric ion boundaries: The ions of the glow poloidal rotation of the vortex'rin_g. The perfect
plasma rushing toward the sharp pointed cathode Poundary symmetry from the liquid protuberance
and the ions of the ejected tip of the liquid metal @nd glow plasma not only causes an abrupt scalar
cathode protruberance. compression which polarizes the vacuum and
orthorotates the ZPE flux, but it also provides the

Fig. 5 Explosive emission launches charge cluster

vortex ring. The emitted electron cloud
experiences an abrupt compression between two
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needed boundary conditions to create a tight vortex filament that is closed upon itself trapping the
excess energy.

Shoulders' observations of the EV's support the conjecture that they are like vacuum energy
pumps. As the EV propagates down a dielectric guide, it is constantly ionizing the dielectric
surface, emitting electrons and emitting light. Yet the EV does not decay. It yields the same pulse
when it hits the anode regardless of the distance it travels in the guide. Also, when the high
velocity EV triggers a pulse on a surrounding coil, it likewise does not decay. Moreover, the output
pulse from the coil exceeds the input pulse that originally launched the EV. The EV must keep
movingto remain stable, and seems to "feed" from its environment, absorbing electrons preceding
it and shedding electrons in its wake.

NUCLEAR TRANSMUTATION

When the EV strikes the anode it damages the plate leaving small craters: Some craters exhibit
a wider, explosive characteristic and these contain a further surprise: X-ray microanalysis of the
crater show a wide range of elements that were not present before the strike, implying that the EV
induced nuclear transmutations [55, 56]. Shoulders has proposed that since the EV can carry
about 10° ions (or protons in a hydrogen gas experiment); iticafiaccelerate the protons with
sufficient kinetic energy to overcome the Coulomb barrier and penetrate the lattice nucleitriggering
transmutation events. A classical calculation [57] supports Shoulders’ hypothesis. The
microanalysis of a palladium target showed magnesium, calcium, silicon, gallium and gold, all from
a single EV strike. Shoulders has named the EV carrying nuclei, "Nuclear Electrum Validum"
(NEV). The NEV's are created whenever the deuterium loaded palladium (or hydrogen loaded
nickel) cracks internally producing the NEV by fracto-emission. Fracto-emission [58] has been
observed to produce light emissions in experiments«where a crystal is cracked. The emissions
exhibit an anomalous persistence, sometimes for hours. Fracto-emission is akin to earthquake
lights where a phenomenon like ball lightning arises from an earthquake fissure. The hypothesis
that fracto-emission of NEV's is the energy source behind cold fusion gains further support from
the fact that the anomalous heat in the bulk palladium experiments does not arise immediately after
loading the palladium to saturation (it only takes three hours), but rather occurs after hundreds of
hours, and then in bursts [59] Like sonoluminescence, the cracking event is an extremely abrupt
microscopic motion. The abrupt motion of the lattice nuclei can produce charged, dendritic edges
ideal for EV production. If.EV's are produced in the cold fusion experiments, then they might not
only be the source.behind the transmutation events, but could also produce excess heat directly
upon exploding. Thus, the source of the excess heat in the cold fusion experiments [60] might be
predominantly from the zero-point energy.

FRACTO-EMISSION

Fracto-emission on the interior of a dielectric might offer a means to trap and perhaps directly
electrically couple to the EV. Mesyats notes that dielectric breakdown is often a launcher of EV's.
In T.T. Brown's electrogravitic experiments [61, 62], where a charged capacitor exhibits an
acceleration in the direction of the positive plate, the greatest thrusts were observed during
dielectric breakdown. Lambertson's [63] ceramic/metallic composite might likewise have a fracto-
emission phenomena occurring within it to produce excess energy in his experiments. A possible
hypothesis to explain the voltage overshoot and excess energy in Hyde's [64] generator might
involve fracto-emission within the dielectric spacers between the segmented stator elements. Also,
Moray [21] used exotic and radioactive materials with his cold cathodes to produce surface,
luminescent glow emissions. Could fracto-emission also be involved?



King

25

The fracto-emission plasma hypothesis has been proposed [39] to explain the anomalous energy
production from a specially conditioned block of barium ferrite, in Sweet's [65] "Vacuum Triode
Amplifier" (VTA), a well-witnessed, seemingly simple, self-running "free energy" device. The
hypothesis has gained further support from new information on the process of conditioning the
barium ferrite, and offers the opportunity for further replication by others. Sweet's conditioned
barium ferrite (typically 6 x 4 x 1 inch ceramic blocks) exhibited the peculiar ability to shift its
magnetic field in response to a very weak magnetic stimulation. This is unusual because the
magnetic domains in barium ferrite do not readily move, especially after being conditioned like a
permanent magnet. Another peculiarity was the tendency for the field motion to resonate at 60
Hertz (or any other intended frequency imprinted via the conditioning process). The conditioning
steps [39] involved first driving the barium ferrite at 60 Hertz (2 amps) via a coil (600 turns of No.
28 wire) surrounding its perimeter, and then abruptly pulsing the coil from a charged capacitor
(6500 microfarads at 450 volts). The pulse is fired at the peak of the 60 Hertz waveform. Also, the
ceramic block was sometimes sandwiched between charged plates to impress a 20 kilovolt
electrostatic potential across it during the conditioning process. No investigator claimed success
in replication until one [66] tried a preliminary step: First dip the barium.ferrite ceramic block into
liquid nitrogen. Then the other conditioning steps could induce multiple/cracks in the ceramic,
loosening its grains. The easily moved, magnetic fields would occur due to pivoting grain motion
(not magnetic domain motion), and such grain motion could be constantly creating and stimulating
fracto-emission plasmoids trapped within the cracks. (The plasmoids would tend to persist
because barium ferrite has a low conductivity and acts like audielectric.) Sweet used pickup coils
above the ceramic to receive the anomalous energy that would be produced when the ceramic
block was driven by a weak 60 Hertz magnetic field from the side. If the fracto-emission hypothesis
applies, Sweet may have discovered an elegant'way to magnetically couple to EV plasmoids
trapped within a dielectric and extract excess energy from them.

SPARKING DEVICES

Perhaps the most common way to extract energy associated with EV's is to absorb their pulses
when they hit the anode. Shoulders has shown that the EV's tend to be the first portion of the
plasma launched in discharge events.” Correa has shown likewise: the anomalous excess energy
only occurs from the anomalous.glow discharge, the precursor to the lossy vacuum arc discharge.
Pappas [67] has proposed-that electric sparks produce excess energy, a hypothesis seemingly
confirmed by Shoulders and Correa, if the spark is of short duration. Dufour [67] has also observed
excess heat produced.from sparks in his "cold fusion" experiment involving a pure hydrogen gas
tube with stainless ‘steel electrodes. Anomalous energy production seems to also occur in
underwater carbon arc discharge experiments [69] that produce the hydrocarbon fuel COH,.
Newman's [70] large discharging coil and Gray's
[71] motor both exhibit abrupt sparking &
phenomena, and both inventors have claimed * i
excess energy production. The Swiss ML

Converter [72] is a famous, self-running energy

. . . . . . . A+ A-
invention involving counter rotating acrylic disks

(segmented like a Wimshurst machine) that %

produces a bright corona between the disks.

Could the corona plasma be comprised of EV's *
who vyield their energy by discharging into the B+

rectifier circuit? Rectifying and efficiently Fig. 6 Pulse Current Multiplier (PCM) converts
absorbing the energy of large voltage spikes, like unipolar voltage spikes (input on the A terminals)
those produced by EV anode strikes, is a to current pulses (output on the B terminals).
challenging engineering task. If solved, it could Four stages are shown, but in practice ten or
facilitate direct electrical energy conversioninany More should be used.

device where abrupt electric discharges (and
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EVproduction) are occurring.

A pulse current multiplier (PCM) circuit (Fig. 6) has been proposed [52] as a means of converting
low power, but extemely high voltage spikes into lower voltage, higher current, wider width pulses
that could be rectified by standard circuits. The PCM is similar to a standard voltage divider circuit
where a bank of capacitors are charged in series and discharged in parallel. Instead of switches,
blocking inductors are used to guide the input voltage spikes down the low impedance series path.
The PCM circuit allows the efficient conversion of weak, electrostatic voltage spikes which, if
summed in sufficient quantity, could produce abundant energy as demonstrated by the invention
of Hyde [64]. If EV phenomena occur in all electrostatic discharges, then the PCM could provide
an efficient method for converting the high voltage discharges and might provide the foundation
for a practical device to tap the zero-point energy.

SUMMARY

Despite the beliefs of most of the scientific community, modern physics.has accepted that empty
space is filled with energetic electromagnetic fluctuations called the zero-point energy. The most
powerful model has the ZPE source as a flux from hyperspace. All matter interacts with the ZPE
and generally is in equilibrium with it. However, when abrupt matter motion occurs, especially with
nuclei, some of the ZPE flux is twisted into our space/and'can manifest excessive energy.
Sonoluminescence may be an example of trapping the energy in a short lived, microscopic
resonant structure. The energy may likewise be trapped in microscopic vortex ring plasmoids
called EV's. The plasmoid vortex ring might be a natural, resonant orthorotator of the ZPE flux
which would cause it to behave like a vacuum energy. pump. Since EV's appear to be a precursor
within any electric discharge, they may be the source behind the "free energy" machines involving
electrical discharges. The excess energy would manifest as high voltage spikes, and an efficient
way to convert the spikes to a more useful waveform is by use of a pulse current multiplier circuit.
Thus the ZPE coherence induced by the EV could be output directly as electricity.

Long-lived EV plasmoids could be produced during fracto-emission. They have been proposedto
be the cause of excess heat asavell as transmutation in the cold fusion experiments. EV's could
carry and accelerate ions with sufficient kinetic energy to penetrate the Coulomb barrier of target
nuclei, and thus act as microscopic particle accelerators to cause the transmutation of the lattice
nuclei. Trapping EV's via'fracto-emission within the interior of a dielectric might be the most
efficient method forextracting their energy since they would tend to persist. Conditioning a barium
ferrite ceramic block'to maximize internal cracking to promote fracto-emission might be the key to
replicating Sweet's self-running energy device. If other researchers become successful in
reproducing the barium ferrite conditioning, it would set the stage for widespread replication of
perhaps the simplest "free energy™ device ever invented. Whether EV's trigger pulses on nearby
coils, strike anode plates, or get trapped within a dielectric, they appear to provide a unifying
hypothesis to explain a wide range of energy devices whose source is apparently from the
zero-point energy.
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COLD FUSION / COLD FISSION TO ACCOUNT
FOR 'RADIATION REMEDIATION'

Robert T. Bush’

ABSTRACT

Ina paper delivered atthe Second Conference on Low-Energy Nuclear Reactions (College Station,
Texas, 9/14/26) entitled "Some Theoretical Observations Upon Lattice-Assisted Nuclear Reactions
in an Electrolytic Cell with Pd (Cathode) and Pt (Anode)," the author introduced a nuclear model
{Bush [1]), which gave theoretical predictions in good agreement with the-nuclear products and
isotopic abundance shifts detected experimentally by T. Mizuno of Hokaide University for a Pd/Pt
electrolytic cell (Mizuno et al. [2], [3]). The comparison with the Mizunodata® is again presented
here, and the model is now employed to account for the phenomenen of "radiation remediation”
as observed by Gleason and Neal (Gleason, Neal [8]) of Morning Star; Inc., Cincinnati, Ohio.

EXPLANATION OF COLD FUSION AND COLD FISSION

Cold fusion and cold fission in this model are both catalyzed by electrons. In cold fusion a particle
such as a proton, deuteron, or triton has its probability for quantum-mechanically tunneling into
another nucleus vastly increased by the presence of an electron near enough to the positive charge
so that the width and height of the Coulomb barrier-are both reduced. [This author suggested in
1992 (Bush [5]) that electrons might well catalyze cold fusion reactions. In addition, that part of the
author's Unifying Model presented in 1994 (Bush [6]) dealing with statistical mechanical
considerations would likewise be applicable'here. Also, Miley and Hora (Miley, Hora, etal.[7]) have
suggested the importance of the effects of electron screening for cold fusion.]

In cold fission the number of electrons has been so increased over the cold fusion case that, at
least charge-wise, some protons seem like neutrons. In essence, then, the resulting nucleus finds
itself with too many "neutrons® for the number of protons present. Thus, the fissioning results in
order to produce nuclear/products that have neutron-to-proton ratios that place them nearer to the
well-known nuclear stability'curve.

Thus, "cold fusion" and "cold fission" might aptly also be termed, respectively, "electron-induced
fusion"and "electron-induced fission." As it turns out, "lattice-assisted fusion" and "lattice assisted
fission" are also appropriate. The higher the pressure, the higher could be the ambient
temperature. What is required is a repeating structure such as a crystal, or quasi crystal in which

the phenomena can occur. (A central mystery as to how electronic enhancement is achieved is
part of a U.S. patent application of October, 1996, and is not being revealed for the time being.)

AGREEMENT WITH MIZUNO'S EXPERIMENTAL RESULTS

1 Physics Department, California State Polytechnic Univ. at Pomona, 3801 West Temple Ave., Pomona, CA 31768.
2The present paper includes the material that would have appeared in the Proceedings of the Second Conference on
Low-Energy Nuclear Reactions published in Fall 1996 in the Journaf of New Energy had it been finished in time. The
paper would have had the title of reference [1].

o, preview of the present paper has appeared in Infinite Energy Magazine, (Bush [9]).
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The model accounts for the large amount of Xe produced in Mizuno's experiment (Mizuno et al. [2],
[3]) by employing three principal reactions: (1) Cold fission of the platinum that plates over from
the Pt anode onto the Pd cathode, (2) Cold fusion involving the addition of a deuteron to 1-134 and
1-129 to produce Xe-136 and Xe-131, respectively, and, (3) Cold fission of the Pd of the cathode.

The major stable products produced according to Mizuno ([2], [3]) are isotopes of Xe and Mg, with
smaller amounts of K, Ca, Ar, Cl, and Ti. (At production, however, cannot be studied because of
the fact that Ar ions are employed in the mass spectrometry.)

The model explains the production of Mg, K, Ca, and Ti as associated production connected with
the production of Xe by the cold fissioning of Ptand Pd. Just as importantly, or perhaps even more
50, is the model's support for the interesting abundance shifts among the respective stable isotopes
of Xe, and of Mg, K, Ca, and Ti. These significant shifts away from the natural isotopic abundance

percentages constitute strong evidence for a nuclear signature for the phenomenon producing
these isotopes, as opposed to an origin via contamination.

Itis important to note too that, should it be claimed that some artifact associated with the detection
method vitiates the claim made for Mizuno's Xe result ([2], [3]), forexample, it is extremely unlikely
that his other results would likewise be vitiated. Thus, such good agreement between his results
and the present model in essence mutually strengthens the claims of both. Additionally, G. Miley
of the University of lllinois (Champagne-Urbana) has indicated (Miley and Patterson [4]) that his
similar analysis of the nuclear reaction products for.a CETI, Inc. Pd/Pt Patterson cell appears to
mirror the findings of Mizuno. This, of course, considerably augments the credibility of the
composite picture.

Table 1, entitled Xe Isotopic Analysis, shows that the model is normalized to Mizuno's data for
Xe-129. Thus, by setting the model's percentage abundance of Xe-129 to the 18% found by
Mizuno ([2], [3]), the model was then.able to provide a theoretical prediction of the percentage
abundances for all of the other stable isotopes of Xe based upon the cold fissioning of Pt plated
over onto the Pd cathode and of the Pd itself. The bottom part of the table exhibits this. Thus, for
the stable isotope Xe-132 the table indicates that its naturalabundance is 26.89%, whereas Mizuno
{([2], [3]) detected 18.5%. This represents a significant downward shift. The model yields a result
of 16% for this same isotope. Thus, the factor X = 1.963 based upon normalizing to Mizuno's
finding for Xe-129, gives a-first result (column 4) based upon the hypothesized cold fissioning of
the stable isotopes of Ptand Pd of 16.4%. When this latter value is corrected for the products of
the cold fusioning of 1-134 and I-129 the final result is 16%, in good agreement with Mizuno's result
of 18.5%.

A comparison of columns 4 and 5 in Table 1 shows that the model gives a good agreement to the
findings of Mizuno ([2], [3]). In addition the model gives values for four of the stable isotopes, Xe-
130, 128, 126, 124, that are not given by Mizuno ([2], [3]). In going from the natural abundances
to the theoretical abundances of the latter the natural values are predicted to shift by factors
ranging from about 0.7, in the case of Xe-130, to about 35 for the case of Xe-124, which is
predicted to shift in abundance from 0.096% to 3.4%.

Table 2 summarizes the production of Xe isotopes from the cold fissioning of the stable Pt
isotopes. (The theoretical results in Table 1 are the result of adding to these results the Xe
production resulting from the cold fissioning of Pd and the cold fusioning of 1-134, 129 with a
deuteron.)

Table 3 shows just one page of the very many pages employed by the author to obtain the results
for Xe summarized in Table 2. To exemplify what is summarized in Table 3, consider the
intersection of the third row from the bottom and the final column (eighth column): The
interpretation is that one nucleus of Ca-43 is the result of the cold fissioning of Pt-198, which also
yields one nucleus of Mg-24 and one nucleus of Xe-131. The full-fledged equation is as follows:
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0+ 32+ 0+ 7/2-
12 (_190) + 73Pt193 = 54Xe131 + 12M924 + 20C343 + 20 (_190) + 8 Ve

The Q-value is approximately 111 Mev, implying, by energy conservation, that about 111 Mev
should be given off in this reaction. However, this energy would not be available as excess heat
since. while some of the energy would go into the kinetic energy of the emerging electrons (betas)
the vast preponderance of the energy would be carried away by the eight electron antineutrinos.
{The eight antineutrinos are necessary to conserve "lepton number".) Note that parity is not
conserved, since it is positive on the lefthand side and negative on the right. Thus, this is an
example of a "weak" interaction, a group of interactions well known to not conserve parity.

Table 4 is just one example of the many pages employed by the author to summarize the cold
fission reactions for Pdl.

The top half of Table 5 summarizes the results for the associated production of Ca isotopes (top)
with Xe accompanying Pt cold fissioning, while the bottom half of Table'5 does the same for the
associated production of K isotopes. Table 6 does the same for the associated production of Mg
isotopes (top) and for Ti isotopes (bottom). Note that, in all cases where Mizuno ([2], [3]) has
stated a percentage abundance of an isotope that the medel's prediction compares well.
Additionally, the model makes a number of predictions for percentage abundances for isotopes for
which Mizuno has not stated a finding. These isotope shifts are a dramatic signature that we are
seeing an unfamiliar form of nuclear interaction.

Now, it should also be noted that the results from the cold fissioning of Pd have not been factored
into the results shown for this associated production-of isotopes (Tables 5, 6). Thus, since the
model's results are in such good agreement with the isotope abundance shifts found by Mizuno
{[2], [3]). there is the strong suggestion that the general trends produced via angular momentum
(spin) and parity considerations inherent in the model for isotope production are a feature that we
would expect to show up in different' mass regions when the model is applied to those regions.

APPLICATION TO RADIATION REMEDIATION

The excellent agreement of this model with Mizuno's experimental results encourages its
application to the phenomenon of "radiation remediation.”

Table 7 is but one example of the many pages worked out by the author for the case of the cold
fissioning of Thorium 232.

Table 8 is a similar example for Bismuth 212. The predominant reactions in all cases are cold
fissionings. However, one would not expect to observe excess heat in the lattice in these
reactions since excess energy will be carried off by neutrinos. (In the cases shown here the
neutrinos are electron antineutrinos.) The fact that the laboratory of Morning Star, Inc., is still
standing is attributed in the model to such neutrinos. Clearly it would be extremely interesting to
put a cold fusion/fission cell in front of a detector for electron antineutrinos.
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A COMMENT by Dr. Jin

The paper proposed an “electron-induced fusion™and “electron-induced fission” model for the low-
energy nuclear transmutations, and the_model is employed to account for the phenomenon of
“radiation remediation.” As one of the models to explain the low-energy transmutation, it merits
attention and reference.

According to current nuclear physics and patrticle physics, electrons belong to the /eptons family,
it may participate in gravitational, electromagnetic, and weak interactions; but electrons are not
known to participate in stronginteractions. It means that electrons may participate in  decay ([~
decay, p* decay, and.electron capture) which are weak interactions, and screen the Coulomb
barrier near nucleip.which is an electromagnetic interaction, but cannot directly induce reactions
(strong interactions).. Under these circumstances, how could an “electron-induced fusion” and
“electron-induced fission” happen? How could, and through what way, can a nucleus be excited
by electrons?

According to the author, “In cold fission, the number of electrons has been so increased over the
coldfusion case that, at least charge-wise, some protons seem like neutrons.” Certainly, electrons
could screen the Coulomb field of nuclei, but electrons would not be expected to make “some
protons seem like neutrons.” A neutron and a proton screened by electrons are essentially
different things.

The “lattice-assisted” nuclear process might be different with conventional nuclear processes.
What is the mechanism of low-energy nuclear transmutation? More investigation is definitely
needed. This paper is important to direct our thinking and our experiments to resolve these
guestions.

Dr. X.S. Jin 9/9/97
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Table 1
Xe ISOTOPIC ANALYSIS

The normalization is to Mizuno's Experimentally Determined Shift in Isotopic Abundance for Xe'?;

Abundance for : Xe'® 26.44% 18%
(Natural) {Mizuno)

[*Fig. in Infinite Energy, Mar-Apr 1996 (#7)]

Natural Values New Values

Xe '3 8.87% 8.87% + (7.6%) (X) **
Xe 10.44% 10.44% + (8.1%) (X)
Xe %2 26.89% 26.89% + (11.1%) (X)
Xe 1 21.18% 21.18% + (12.5%) (X)
%™ 4.08% 4.08%+ (10.7%) (X)
T 26.44% 26 44%+ (13.7%) (X)**
Xe 128 1.92% 1.92% + (9.4%) (X)
Xe 126 0.09% 0.09% + 11.6%) (X)
Xe 12 0.096% 0.096% + (15.2%) (X)
Sums: [100%] [100% + (100%) (X)]*

** Mizuno's result applied for Normalization
*** This Weighing Factor is the "% of total” taken from the Xenon Production Chart.

Normalization Equation:

26.44% + 13.7%

- 100 = 18%~. Therefore, X = 1.963 .
[100% (1 - X))

Natural Mizuno Theoretical Model Model Renormalization to
X=1963 account for the Fusion of |'* "%
to produce Xe'™® 131

Xe'?® 26.44% 18% 18% 18%
Xe'®*® 8.87% 25% 8% 21%
Xe'!# 10.44% 12.5% 8.9% 11%
Xe'*? 26.89% 18.5% 16.4% 16%
Xe™! 21.18% 28% 15.4% 23%
X' 4.08% M 8.5% 2.8%
Xe'?® 1.92% M 6.9% 2.3%
Xe'? 0.09% (" 7.7% 2.6%

Xe'!2 0.096% 9! 10.1% 3.4%
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TABLE 3
0.0127% 0.78% 32.9% 33.9% 25.3% 7.21%
(0+) (0+) (0+) 1/2- (0+) (0+)
- 190 192 194 195 196 198
0+ 0+ 32+ 2= 4—
,Mg? s Xe' _ _ _ e L e ,1Sct
10.44% 24 47% 37.24 m 182 ms
312+
37
- - - - 16AT - -
35.04d
32+
-— -— - - 19K37 - -—
1.23's
0+ 32+ 2-
oa X138 _ _ _ 7,5% _ LCl%®
8.87% 87.5d 37.24m
32+
- = - e 17CI%® - -
75.53%
32+
35
— — — — aAr — —
1.78s
0+ iz 32+ 4- B
132 38 39 40 42
s K€ - - 17Cl 17Cl 215C 19K
26.89% 372m 55.6m 182 ms 124 h
32+
39
—; — - . 19K - o
93.10%
32+
39
- - - - 2002 - -
860 ms
32+ 7/2- 7/2- 0+ 7/2- 7/2-
131 37 39 40 1 43
sa K€ - 165 1A 1A 13/'\l4 2Ca
21.18% 5m 269 y 99.60% 1.83 h 0.145%
0+ 7/2- 7i2-
40 41 43
- - - — 1K 2Ca . 219C
0.0118% | 1.03x10"y 39h
0+ 7/2- 7/2-
— — i = 20 Ca40 218041 22Ti43
96.97 ms 596 ms 510 ms
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TABLE 4
(0+) (0+) (0+) 512- (0+) (0+)
«Pd - 110 108 106 105 104 102
7/2:1 . _ _ _ _ _ _
oo T
@
2T _ _ - - L _
312-
2 Ti% _ — _ 3 _ -
7i2- 0+ 0+
2 i 1,Mg* 1.Mg** 4 - — —
712- 0+ 0+
:z:zTi49 14S i’ 12Mg26 2 - - —
5/2- 0+ 0+
22-|-i47 143 {20 143 28 3 : 3 3
712- 0+ 0+
22Ti45 14S i 14S e - - - -
712-
22-|-i43 5 N N B N :
?
” Ti4! 3 3 3 3 3 3
0+ 3/2-
15832 22 Ti® - s s - - s
3/2- 5/2+
22Tis1 13A| & - — — — -
712- 1/2+ 52+
22Ti49 14Si 29 13A| 27 _ _ _ _
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TABLE 5
ASSOCIATED Ca PRODUCTION
(ISOTOPE) (NATURAL) (MIZUNO) (THEORETICAL)
40* 96.97% 92% 92%
42 0.64% ? 1.9%
43 0.145% ? 2.25%
46 0.0033% ? 0.44%
48 0.18% ? 0.60%
44 2.06% ? 2.80%

*Normalization of the Theoretical results is to Mizuno's Result for Ca 40.

ASSOCIATED K PRODUCTION

(ISOTOPE) (NATURAL) (MIZUNO) (THEORETICAL)
39* 93.10% 85% 85%
40 0.0118% ? 4.5%
41 6.88% 10.5% 10.5%

*Normalization of the Theoretical results is to Mizuno's Result for K 39.

TABLE 6
ASSOCIATED Mg PRODUCTION
(ISOTOPE) (NATWRAL) (MIZUNO) (THEORETICAL)
24* 78.7% 74% 74%
25 10.13% 11% - 12% 13.6%
26 11.17% 12.4% 12.4%

*Normalization of the Theoretical results is to Mizuno's Result for Mg 24.

ASSOCIATED Ti PRODUCTION

(ISOTOPE) (NATURAL) (MIZUNO) (THEORETICAL)
48* 73.94% 60% 60%
46 7.93% ? 10.9%
47 7.28% approx. 16% 16.2%
49 5.51% ? 8.9%
50 5.34% ? 4.0%

*Normalization of the Theoretical results is to Mizuno's Result for Ti 48.
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90 Th#2: (continued)
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TABEL 8
V. = antielectron neutrino

1212
53D

1+

1- 0+ 0+
14.  14(eY) + ,Bi*"? - S+ _Cs'™ + _,Cr* +24 (€% +10V. + (157.1505
MeV)

1- 52+ T2+ 0+
13 13(@% + ,,Bi?? - LA+ _la™ + ,Ti% +22 (& +97, + (140.413 MeV)

+ 72+ 0+

1- 0
12: 12(89) + Bi2? - ,Mg®*+ HPr'® + ,Ti%® +22 (,e®¥107, + (140.3557

MeV)

1- 372+ 52+ 0+
11:  11(,e% + Bi*"? - ,Na®+ Pm™ + ,Ca*’ %420 (e +97, + (124.1306 MeV)

1- 0+ 52+ 32+
10:  10(,€%) + B2 - o Ne®+ LEu™ + o K® 419 (&% +97, + (107.1692 MeV)

1- 172+ 32+ 0+
9: 9(4€% + &Bi?"? - FY 4+ Th™ (+ 1,:S™ +16 (&%) +7V. + (92.8196 MeV)

1- 0+
8  8(eY + 5B - 0™+ HO™ + ,S* +16 (,%) +87, + (925802 MeV)

1- 1+
7 7(€% + gBi?? - N™ # HTm™ + ,,Si® +14 (4,9 + 7V, + (72.1643 MeV)

1- 0+ T2+ 52+
6: B(EY + B2 -0 C? + L Lu™ + ,Mg® +12 (% +6V.+ (60.2148 MeV)

1- 32+ 3- 172+
5. 5(eY) + ,Bi?2 4 B + _Ta® + _F + 9 (&%) +4V,+ (31.1015MeV)

1- 3/2+ 1- 1/2+
4: 4(,€% + Bi* - ,Be’ + Re™ + 0" + 8 (,&%) +4V,+ (23.2369 MeV)
1 1+ 32+ 32+

3 3(eY) + LB2? - LLi® + '™ +  Na® +11 (&) +47, + (25.7873 MeV)

1- 1/2+ 32+ 0+
2: 2(,% + Bi?? - LHed + LAU' + C™ + 6 (% +4V,+ (8.0837 MeV)

1 1/2+ 1+
1 1(eY) + LBi¥ - H' + LTI+ LLiI® + 3 (&% +2V. + (-6.5167 MeV)

* Impossible cold reaction due to large negative Q value.
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THE TNCF MODEL - A PHENOMENOLOGICAL MODEL
FOR THE COLD FUSION PHENOMENON

Hideo Kozima '

ABSTRACT

Basic concepts of the Trapped Neutron Cold Fusion (TNCF) model for cold fusion are presented
with some examples of analysis of typical experimental data on the excess heat, tritium and helium
generation and the nuclear transmutation in cold fusion phenomena. The nature of the model is
illustrated in connection with other famous models in physics. Fundamental assumptions in the
TNCF model, trapping of thermal neutrons in the solid and its stabilization by the interaction with
lattice nuclei, are contemplated briefly in terms of conventional physics.

INTRODUCTION

The TNCF model was proposed three years ago [1] to interpret the'confusing experimental data
in cold fusion phenomena. After declaration of its discovery [2], world-wide controversy burst into
flames around cold fusion with scandalous disclosures ofinonscientific affairs. Fundamental
causes of the controversy were the conceptual barrier for the new phenomenon and secrecy about
the patent barrier. As a matter of science, the former is more important, which dogmatically
assumed that cold fusion in materials with hydrogen isotopes at room temperature should be
induced by the same nuclear reactions just as.those at high energy in vacuum. Many physicists
denied experimental data which were characterized by low reproducibility and by apparent
inconsistencies in observed events when interpreted using conventional views of patticle physics.

Itis instructive to recollect typical models in the history of science which at first seemed ridiculous
even though they could explain newexperimental results which contradicted with old concepts. We
consider two typical examples, the Bohr model for hydrogen atom and the two-fluid model of the
superfluidity in liquid helium. The Bohr model could explain the atomic spectra of hydrogen and
finite size of it on the assumption that there are stationary electron orbits even though these orbits
contradicted classicalelectrodynamics. Later, these assumptions were systematized as Quantum
Mechanics, whichiis-entirely different from classical physics.

The two-fluid model was proposed to explain the experimental data of superfluidity in liquid helium.
This model assumes a new concept of super-fluid which has no viscosity at all. This new concept
contradicts the old concept of classical fluid but is able to explain the experimental data and
predicts the existence of the second fluid state which was discovered later experimentally.

Thus, a good model is very effective if it can systematically account for perplexing experimental
data even if its basis is ambiguous for a while. The TNCF model is a phenomenological one which
tries to explain complex experimental data in the cold fusion phenomenon. A majority of scientists,
especially physicists, who have not thoroughly investigated the matter, are presently skeptical
towards cold fusion.

1 Dept. of Physics, Faculty of Science, Shizuoka University, 836 Oya, Shizuoka 422, Japan.
Fax +81-54-238-0993, E-mail: sphkoji@sci.shizuoka.ac.jp
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Characteristics of the TNCF Model and Explanation of Some Typical Experimental Data

The TNCF model has been applied to analyze more than forty sets of data from experiments until
now obtained in various circumstances and materials. The results were published also in compiled
forms [3~6]. The fundamental assumptions of the TNCF model, similar in its nature to the
stationary electron orbits in Bohr's model of hydrogen atom and the superfluid in the two-fluid
model of liquid helium, are existence of quasi-stable neutrons in cold fusion materials and their
selective reaction with some nuclei.

In the model, there is one adjustable parameter n,, the density of the trapped thermal neutron,
which is used to analyze the cold fusion phenomencon with several events specified by some
physical quantities supposed to be results of various physical processes in the material. Some
examples of these quantities are: 1) gamma ray spectra, neutron energy spectra and distribution
of transmuted nuclei in the material and 2) the excess heat, amounts of'generated tritium and
helium in a definite time, X ray and other charged particles if any. The.guantities in group 1) are
direct evidences having direct information of the events and those in'group 2) indirect.

There are some premises [4~6] which connect n, and the! observed quantities which are
summarized as follows: The quasi-stable trapped neutron is stable against the destined beta
disintegration in its free state and also against fusion with one of nuclei on the lattice points (lattice
nuclei). The neutron in a material can fuse with a nucleus, for instance, in the surface layer which
reflects the neutron back into the material in a classical sense. The fusion cross section in this
case is assumed to be the same as that in vacuum.

With these assumptions, more than forty typical experimental facts including those by Fleischmann
etal. [2], Morrey et al. [7], Miles et al. [8], Storms et al. [9], Gozzi et al. [10] and Bush et al [11] were
analyzed successfully with consistent results. The results [12~15] are summarized as follows: In
the pioneering work [2] where excess heat is observed, tritium and neutrons in the electrolytic
system with Pd cathode in D,O + LiODrelectrolytic solution (Pd/D/Li system), the controversial
relations between these quantities were interpreted by our model [12] consistently with values of
n, =107 ~ 10° cm™ if we permit.inconsistency in the experimental results which showed lack of
expected simultaneity of events from the model.

The difficulty to explain,production of *He in the electrolytic system of Pd/D/Li [2, 7, 8] were
resolved by the reaction between the trapped neutron and °Li

n+6Li=*He +# ™)

occurring in the surface layer of Li metal (and/or PdLi, alloy) on the cathode. The parameter n, was
determined [12] from the data in these experiments as 10° ~ 10" em™.

In the experiment [S] where excess heat and tritium is observed in Pd/D/Li system but without
expected simultaneity, the parameter n, was determined [13] as 10° ~ 10" em™ with the same
reservation for the simultaneity of events. The experiment [10] where excess heat, tritium and *He
were observed in Pd/D/Li system, the data were interpreted [14] with n, = 10" ~ 10" cm™
consistently altogether but again with the same reservation for the expected simultaneity of events.
Inthe experiment [11] with Ni cathode and H,O + Rb, CO; electrolytic solution, the excess heat and
a nuclear transmutation from #Rb to ®Sr were observed. The result was explained consistently
by the TNCF model [15] with n,= 1.4 x 10" cm™.
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Thus, it is possible to interpret various, sometimes more than two events in the cold fusion
phenomenon consistently assuming only one adjustable parameter n, with a reservation of
inexplicable problem of poor reproducibility and lack of simultaneity of events. To understand these
unexplained points more clearly, it will be necessary to take details of the object materials into the
TNCF model.

Physical Basis of Premises in the TNCF Model

The fundamental assumptions of the quasi-stable existence of the trapped neutron has been
supported by the success in the explanation of the experimental data impossible to understand in
the frame of conventional physics. The success itself shows previously the reality of the assumed
quasi-stable neutrons trapped in materials which cause the cold fusion phenomenon. It is,
however, desirable to investigate the quasi-stable neutron theoretically to develop physical
understanding of the cold fusion phenomenon and to predict new effects expected from its nature
if possible which will enable one to construct new physics -the solid state - nuclear physics.
Several key problems about presumptions in the TNCF model are contemplated in this section.

Firstofall, it is questioned where the trapped neutron comes from. A probable primary source may
be the environmental neutron which is very popular on the earth'produced by cosmic ray in upper
air at high altitude. The environmental neutron causés troublesome background for the
measurement and make the neutron observation ambigtious, as we know well. There are
evidences that the cold fusion phenomenon has not been observed in low background
environment. Another evidence of the above interpretation of the source of the trapped neutron
is the aging effect and the long pre-run effect for realization of the cold fusion phenomenon. These
effects could be considered as results of a process.for accumulation of a necessary amount of the
trapped neutrons in materials from environment. After the piling up of minimum amount of the
trapped neutron, the trigger reactions [3~5] such as the reaction (1) will feed a sufficient number
of neutrons to the material.

Second question for the TNCF model is the mechanism of neutron trapping in materials. We have
proposed several mechanisms:«for it The most effective and realistic one based on present
knowledge of the situation where cold fusion is the band structure effect [4,16]: difference of
neutron bands in adjacent.materials makes the trapped neutron impossible to pass though the
boundary between them if. an allowed band in one and a forbidden band in another coexist at the
same energy.

Third question is the quasi-stability of the trapped neutron keeping it from beta decay and also from
fusing with lattice nuclei in the material. To understand this concept, it is helpful to remember
stability of a neutron in a nucleus, e.g. in a deuteron. The neutron in the deuteron is stable in the
same meaning as above due to nuclear interaction with a proton init. Similarly, a neutron trapped
in a material as a Bloch wave could be stable due to the nuclear interaction with lattice nuclei. To
investigate experimental data from our point of view, a new concept "neutron affinity” of a material
was proposed [16,17] which has positive correlation with experimental data.

It is taken as a matter of course thatthese ideas introduced to explain possible existence of the
quasi-stable trapped neutron in an appropriate material with some characteristics (which are
manifested experimentally) should be verified experimentally by observations of the predicted
phenomena by the model [18].

Recently, it is remarked that reduction of radioactivity of some radioactive nuclei, e.g. Th, occurs
in the electrolytic system for the cold fusion experiment [19]. Though the details of these effects
have not been described in published papers, it is possible to contemplate possible causes of the
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effect assuming its reality: The ion of a radicactive element dissolved into electrolytic solution will
deposit on the cathode in the process of electrolysis just as the ion of the alkali metal in electrolyte
(as Li*, K*and so on) which is a key element in the electrolytic experiment from our point of view.
The radicactive ion on or in the surface layer interacts with the trapped neutron to fuse with it
resulting in some reactions; stabilization of the nucleus with emission of soft gamma ray or nuclear
transmutation by emission of particle(s). The reduction of radioactivity could be interpreted by the
TNCF model as above.

To clarify these possibilities, it is desirable to check the nature of the reduction of radioactivity
scientifically: whether it is only the result of deposition of radioactive element on the cathode oris
the result confirmed by the sum of whole element in the system, whether the reduction occurs on
the cathode and then flow out into the solution or in the solution, and so on.

Conclusion

The cold fusion phenomenon consisting of generation of the excess heat, tritium, helium, gamma
ray, neutron, transmuted nuclei in materials at near room temperature is ¥ery complex with its poor
reproducibility, sporadic nature of events, inconsistency of the observed events with prediction,
variety of materials showing it, and so forth. To investigate such a complex phenomenon
experimentally and theoretically, it is desirable to have a solid stand point, if any, as a first small
hold from which further development can be started.

A new phenomenon as a rule demands a new point.of view. We have many historical examples
which have been described in the first section of this paper, by Bohr's model of the hydrogen atom
and the two-fluid model of superfluidity. We have to find out a missing factor [20] not noticed until
now to explain new phenomenon known as the cold fusion phenomenon (it is tolerable to use this
word so popular now until we determine the'nature of the phenomenon clearly because we do not
know at all about it).

There are several successful applications of the cold fusion phenomenon to generate the excess
heat [21, 22], to reduce radioactivity [19] and so on. Technology is usually developed first, then
science follows it, as history shows by a typical example — the steam engine: the invention of the
modern condensing steam.engine patented in 1769 by J. Watt preceded the discovery by N.L.S.
Carnotin 1824 and itsiproof by R.J.E. Clausius in 1850 of the Carnot's theorem by more than a half
century. If scientists remain indifferent to a new phenomenon with complex events difficult to
understandfrom conventional concepts, the associated newtechnology will be used in society after
a series of trial-and-error processes. To shorten the path to commercialize a new technology
necessary for the present world, we have to be sensitive to a new possibility not only for application
but also for the development of a new science which is reasonable and which may lead to the
development of a new industry.
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NUCLEAR TRANSMUTATION IN A GAS-LOADING H/PD SYSTEM

Guang S. Qiao, Xiu M. Han,’
Ling C. Kong 2, Xing Z. Li3

ABSTRACT

Electron probe is used to detect the zinc component in the palladium wire which has been loaded
with hydrogen in a gas-loading system for one year. The energy dispersive spectroscopy shows
clearly that the Zn component increases by a factor of 160 in comparison with the original palladium
wire, and the wave-length dispersive mode scanning shows that Zn spreads over the whole
cross-section of the reacted palladium wire. This eliminates the possibility of Zn contamination
fromthe environment, and provides a primary evidence of nuclear transmutation in the gas-loading
H/Pd system.

INTRODUCTION

Excess heat measurement in the gas-loading D/Pd system has been pursued since 1995 [l]. The
twin gas-loading systems were built in order to compare their difference in calorimetric features
while deuterium gas and hydrogen gas were filled-into the otherwise identical palladium wires. It
was found that the temperature of the D/Pd system.was always a little higher than that of the H/Pd
system. The highest difference was 8°C, which'corresponded to an excess heat on the order of
2 W per cm? of palladium in the D/Pd system: In those experiments, the H/Pd system was simply
used as a control only. During the ICCE-6,"G.H. Miley and J.A. Patterson published their nuclear
transmutation results with a Patterson Power Cell [2] using light water only. There it was found that
the nuclear transmutation happened even if the excess heat was not evident. An interesting idea
came immediately that we should examine the element composition in our gas-loading systems
also. Particularly, we should ‘check if the H/Pd system manifests some feature of nuclear
transmutation as well. The«preliminary measurements show clear evidence that nuclear
transmutation happenediin'the gas-loading H/Pd system as well.

EXPERIMENTAL APPARATUS

The apparatus has been described in Ref. [1] in detail. The Water e
vacuumannealed palladium wire (900°C in 10 Pa for 3 hours)

was sealed in a stainless steel dewar. Hydrogen gas was I

loaded into the palladium wire in the gas phase instead of the i

electrolysis system (Fig. 1). Having been accompanied by a The rritometer TN |
piece of incandescent tungsten filament in the dewar, the

hydrogen gas is able to enter the palladium wire at a pressure

of less than one atm. After one year of loading and de-loading, o
Quartz

Fig. 1
The Gas-Loading System for H/Pd.
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the resistance of the palladium wire increased to 5.5 ohms (the initial resistance was 2.7 ohms,
the maximum resistance during the year was 5.5 ohms, and the terminal resistance after de-gasing

was 3.0 ohms) which means that the atomic loading ratio, H/Pd, should be close to 0.74.

Zn IN THE PALLADIUM WIRE

A CAMEBAX SX50 electron probe (WDS) and a LINK isis energy dispersive spectrometer (EDS)
are used for the analysis of the element composition of the palladium wires. EDS is able to identify
all the elements in the sample ranging from sodium to uranium. It is easy to identify any trace of
an element of which concentration is higher than 0.1%. EDS was used first to identify qualitatively

the elements which appeared at the footprint of the electron beam on the sample surface.

Fig.2(a) shows that the main ingredient of the original palladium wire is palladium, and Fig.2(b)
shows that, after hydrogen-loading for one year in the palladium wire, Zn peaks are evident in
addition to Pd peak, besides aweak Pb peak appearing as well. Hence, WDS quantitative analysis
is applied to quantify the atomic concentration of each element involved. . Table 1 shows the

cps
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BUO%
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i
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Fig. 2(a)
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Energy. (keV)

element composition of
the original palladium
wire. Six elements (Pd,
Zn, Pb, Fe, Cu, and Sr)
were checked. The size
of the electron beam
footprint was about 2
microns. Three. points
in the cross=section of a
palladium. wire (¢ 0.34
mm) were examined.
One point was at the
center of the cross-
section, and the other
two were on the rim of
the cross-section. The
accelerative voltage is

cps

600+

400

Fig. 2(b)
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Energy (keV)

15 kV. The current ofithe electron beam was 20 na., and the collection time was 50 seconds. The
data are listed in three columns, respectively. It is evident that the original palladium is pure with
impurities less than 0.6%. This is consistent with the manufacturer's specification.

Table 1. Element Composition of Original Palladium

Atomic Concentration (%)
Elements |Rim 1 Rim 2 Center
Pd 99.61 99.58 99.44
Zn 0.22 0.23 0.24
Pb 0.07 0.00 0.08
Fe 0.01 0.19 0.18
Cu 0.09 0.00 0.07
Sr 0.00 0.00 0.00

The palladium wire after one yearin the
dewar filled with hydrogen gas was
examined using same method in a
cross-section of the palladium wire as
well.  Six points in the cross section
were examined. Table 2 lists the result
of examination. The Zn component
appeared evidently again, particularly,
in the surface layer. Fig. 3 shows the
position of these six points
schematically. The point4 is inside the
surface with a distance of 40 microns to
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the surface of palladium wire ( the size in Fig. 3 is not proportional to the real scale). The points
5 and 6 are at the central area.

In addition, six points on the surface of the reacted
palladium wire were examined along the length of the wire
(in a range of 3.3 mm). The Zn component was evident in
all six points. These data are listed in Table 3. (Electron
beam current was 40 na., and the collection time was 50
seconds.)

The electron beam footprint is very small. It detects the
micro range element composition only; therefore, it may
fluctuate with the position of the electron beam. In order to
obtain the general picture of the distribution of the Zinc
component, the scanning feature ofthe electron probe was
applied. The electron probe could scan the whole cross-
section of the palladium wire point by point to show the
distribution of the Zinc compaosition. When the electron
beam scans through the eross-section of the palladium wire
using a certain multiplication factor, the X-rays emitted by

Fig. 3 Wire cross-section.

Table 2. Element Composition of Reacted Palladium {cross section)

Atomic Coneentration (%)

Element Point 1 Point 2 Point'3 Point 4 Point 5 Point 6
Pd 57.66 58.24 5862 59.38 99.14 98.96
Zn 41.40 40.84 40.49 39.85 0.42 0.71
Pb 0.82 0.90 0.83 0.75 0.12 0.05
Fe 0.06 0.03 0.07 0.02 0.16 0.19
Cu 0.04 0.00 0.00 0.00 0.08 0.09
Sr 0.00 0.00 0.00 0.00 0.08 0.00

Table 3. Element Composition of Reacted Palladium Surface (along the length)

Atomic Concentration (%)

Elements surface 1 surface 2 surface 3 surface 4 surface 5 surface 6
Pd 57.91 58.30 55.40 53.92 55.42 53.51
Zn 41.18 40.76 44.08 4553 43.91 46.03
Pb 0.91 0.94 0.52 0.56 0.67 0.46
Sr 0.00 0.00 0.00 0.00 0.00 0.00

every point will reveal the local element composition at each point. The size of each point may be
as small as several microns. Moreover, the spectrometer of the electron probe may be fixed to

detectthe certain wave length only. For example, we may collect the K, characteristic X-ray of Zn
only; then, the distribution of the K, characteristic X-ray in the cross-section is obtained, which
represents the image of the Zn distribution across the whole cross section.

Fig. 4 shows the image of the original palladium wire using WDS mode. The scintillant points are
the background image caused mainly by bremsstrahlung. Fig. 5 is the image of the reacted
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palladium wire using
WDS mode. The
Milky-Way-like image
of the Zn emission
forms a ring around
the circumference of
thereacted palladium
wire. Fig. 6 shows
the Zn image across
another cross-section
of the reacted palla-
dium wire.

Figs. 4|5

6|7
Fig. 4 Original Pd
ﬂaﬁ Fig. 5 Reacted Pd

—_— 100 un  In 15 k¥ 101 nA

Fig. 6 Reacted Pd
| Fig. 7 Background
R scattering electron
image.

Additional evidence
is obtained using the
back-scattering
electron (BSE)
image of the same
cross-section. Since
the intensity of the
back-scattering
electron is proportional to_theslocal average atomic number, and the atomic number for Zinc is 30
(which is clearly different from that of palladium, Z = 46), it is expected that the intensity of the
back-scattering electrons should be much less around the circumference of the cross section in
the reacted palladium wire. Fig. 7 shows the back scattering electron image for the same
cross-section of the palladium wire in Fig. 6. The lower-right corner of Fig. 7 has a gray area which
was caused by the uneven surface generated in the cutting procedure.

——— 100 un Zn 16 KV 40 nA

DISCUSSION

The zinc component was less than 0.25% in the original palladium wire, and it increases to more
than 40%. Such a big change cannot be caused by any contamination, because the Zn component
appears not only in the surface layer with a thickness of 40 microns, but also appears inside the
palladium wire according to the K, characteristic X-ray image of Zn (see Fig. 5 and Fig. 6). It
provides the first strong evidence of nuclear transmutation in the gas loading H/Pd system.

We are particularly interested in the gas-loading system, because it has the prospective application
as an energy source. The higher the temperature of the working media is, the higher the thermal
efficiency of the energy source (Camot efficiency). The boiling temperature of the electrolyte is a
constraint to the temperature of the working media. In a gas-loading system there should be no
such constraint. The second advantage of a gas-loading system is its safety feature. The oxygen
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gas would not appear in a gas-loading D/Pd or H/Pd system; however, the oxygen gas generated
in the electrolysis process may form an explosive mixture with the hydrogen gas. The third
advantage of the gas-loading system is its reproducibility, because less contamination is involved
in this system. Indeed it makes easier for this nuclear transmutation analysis as well.

The International Low Energy Nuclear Reactions Conference (College Station, Texas) was a
milestone to open a new branch of anomalous nuclear phenomena in the metal-hydride system.
[For proceedings see J. New Energy, vol 1, no 1, Jan 1996. —Ed.] Professors Bockris, and Miley,
etal., presented compelling evidence showing that the new elements (including Zn) are generated
in metal-hydride systems [3,4,3]. It is very difficult to attribute these elements to the impurity
contamination. We are particularly interested in Miley's report on the nuclear transmutation result
when a single palladium thin film was coated on the plastic beads only (Run#11 in Ref. [2]). The
Zn production rate there was 1.57 x 10'° atoms per second per cubic centimeter of palladium,
which was the maximum production rate in comparison with those of all other new elements in that
run. Indeed, zinc appeared even earlier in the electrolytic experiment with the molten salt as an
electrolyte [6]; in the electric discharge system [7], etc. Unfortunately, it was attributed to impurities
oruncertainty in the experiments. We suggest that all experimentalists shouldretrace back to their
previous experiments with this new point of view.

"Thunder without lightening" was used to describe the phenomena that excess heat was generated
with no commensurate neutron and Gamma radiation. ~This could be understood in terms of
"resonance tunneling of the Coulomb barrier via lattice confined ions" [8,9]. Now we are facing
another anomalous phenomenon, i.e. "Lightening without sound." The possible underlined
mechanism is also the resonance tunneling of Coulomb barrier. We will discuss this issue in
another paper.
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ELEMENT CONVERSION BY ARCING IN AQUEOUS SOLUTION

K. Nakamura ', Y. Kishimoto 2 |. Ogura 3

ABSTRACT

Authors have tried arcing within a 0.01 Molar ammonium molybdenate aqueous solution to study
whether an element can be converted or not by the action of protons generated by the electrolysis
of water. The study proved that the arcing is effective for element conversion in this solution with
a nickel anode and a carbon cathode. Solid materials and debris of the electrode generated during
arcing were filtered and washed with hot water to remove water soluble components. The residue
was measured for radioactivity with a 2-11 gas flow counter. The measurement showed that arcing
produced radioactive materials. This suggests that arcing in water can/result in a certain kind of
nuclear reaction.

INTRODUCTION

Since Pons and Fleischmann reported that cold fusion is available by electrolytic process in 1989,
there are many researches and papers presented concerning cold fusion despite many negative
opinions (for example, by Huizenga [1] ). We can see:such reports from various fields in ICCF, etc.
However, research on arc discharge fusionfisulimited,

having only been reported by R. Sundaresan,and J:O’M. 0
Bockris [2] and M. Singh et al. [3]. Authors have tried the
arcing within 0.01 Mol. ammonium_molybdenate to study

whether an element can be convertedror not by the action EZ E
of protons generated by electrolysis of . water. The study

proved that the arcing is effective for element conversion in

this solution with a nickel anode.and a carbon cathode. N e

EXPERIMENTAL

Fig. 1 shows equipment configuration used in this /®
experiment. In this figure, (1) is an electrode lead, (2) is a
1 liter glass beaker for arcing container, (3) is electrolytic /@
solution of 0.01 mole/liter of ammonium molybdenate /
aqueous solution, (4) is an electrode. The cathode uses

nickel of 99.9% purity and the anode is graphite of 99.99% Jiﬂ i
purity. (5) in the figure is an electrode holder. Itis sealed Ej

tightly from water. (6) is a magnetic stirrer to stir the — T
solution. Water used is normal distilled water. Ammonium =~
molybdenate is from commercial grade guaranteed reagent

\__ ‘ "‘“@

Fig. 1 Equipment employed for Arcing

1. electrode lead 2. container
3. electrolytic solution 4. electrode
5. electrode holder 6. magnetic stirrer

T Atomic Energy Res. Inst. Kinki Univ., Kowakae, Higashiosaka, 577 Japan
2 Faculty of Science and Technology, Kinki Univ.

3 Former Professor of Atomic Energy Res. Inst., Kinki Univ.
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as it is. Although DC 20 V current is applied for arcing, the distance between electrodes is
adjusted manually, so current and voltage during arcing are not kept constant.

Solid materials and debris of the electrodes generated during arcing were filtered and washed with
hot water to remove water soluble components; then the residue was dried and crushed to prepare
test sample |. Test sample | was left in atmosphere of oxygen at 600°C for about 15 hours to
remove carbon component, to make test sample ll. The filtrate was evaporatedto dry and crushed
to prepare test sample lll. These samples were measured for their radioactivity with a 2-1 gas flow
counter.

RESULTS

The measurement has shown that arcing produces radioactive materials. This suggeststhatarcing
in water can result in a certain kind of nuclear reaction.

Table 1. Results of Radioactivity Measurement Table. 1 indicates results of
Sample | Sample Measuring | Counts | B.G. net radioactivity measurement. To
No. Weight Time (min) cpm/fg know'its energy intensity of this

(9) radiation from the source of

| 0.2532 30 2138 | 2752 | 172.79 |\ test sample I, radiation

attenuation was measured with

[l 0.2462 90 5539 2252 158.49 aluminum shields of different
Il 0.3122 10 244 2752 — thickness. Table 2 shows the
[V 0.7601 80 1795 30.30 - results.

Radioactivity shown in Table 1 is explicitly produced from some other products, not from graphite.
Table 1 also illustrates results of radioactivity for debris, IV, generated by similar arcing in distilled
water only, which was conducted as a.control test. The result explains that the resultant
radioactivity was induced from ammonium molybdenate of solute.

Table 2. Radiation Attenuation by Al Shielding

Table 2 shows that an aluminum

Shield Thick- Measuring. |=Counts B.G. net shield thicker than 11.43 mg/cm2 is
ness Timey(min) (cpm) cpm/g not effective for radiation
(mg/cm?) attenuation, which indicates the
0. 90 5539 22.52 158.49 | existence of X-rays or gamma rays.

381 a0 4840 29 52 126 .97 The effects of X-rays or gamma

rays were subtracted from the

7.62 180 9044 22.52 112.59 maasursd  wvaluss and  tha
11.43 180 8576 | 26.04 87.73 | differences were replotted in Fig. 2.
15.24 180 8334 26.04 82.29 | This is considered an absorption
19.05 270 12294 | 25.22 82,49 | curve due to aluminum for the

produced beta radioactivity. The
figure presents the maximum range
as about 25 mg/cm? and the maximum energy as about 0.13 MeV from Feather's equation. This
does not agree with that from **Tc (0.293 MeV) but is acceptable in the sense of order. The
radioactivity hardly decays in about five months, showing its half life is very long.

Note: Sample weight is 0.2462 g.

From the above results, it is reasonable that protons produced by electrolysis of water based on
Eq. (1) are excited to react with molybdenum nuclei as shown in Eq. (2).

H,0 - H* + OH" ™)
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p+Mo-Tc+hv (2)

In general, the reaction as shown in Eq. (2) is considered
to difficult to occur because of Coulomb barrier. A
calculation says that injection of protons into molybdenum
nuclei like in this experiment need energy more than 9.17
MeV. ltis not clear whether such energy can be obtained
by arcing or not, but five repeated tests provided same
results. This suggests reliability of Eq. (2) is very high.
Natural abundance of **Mo in molybdenum is 24.13% and
%Mo and *Mo also exist at 16.68% and 15.92%
respectively. These isotopes, if reacting based on Eq. (2),
are converted to *'Tc and **Tc, which decay in electron
capture mode. X-rays or gamma rays detected at the
radioactivity measurement are expected to be X-rays
produced at this disintegration. Because it is difficult to
measure what amount of input is supplied, hv in Eq. (2) is
unknown to be positive or negative, but a rapid rise in
temperature of the solution was observed during arcing, so
the reaction is likely to be exothermic.

Ll

CONCLUSION 0 o 100 150
shield thickness (mg./cm?

. . . Fig. 2 Absorption curve of produced radio
It is possible to apply protons produced. “in water activity in Al

electrolysis by arcing in water to a nuclear reaction. As a
result, it is clarified that the nuclear.reaction with solute nuclei in electrolytic solution produced
nuclei with original atomic numberplus one.
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NOISE MEASUREMENT IN COLD FUSION SYSTEMS

Dr. Mitchell R. Swartz '

INTRODUCTION

In previous reports, we have introduced the concept of routine measurement of background noise
power levels in all cold fusion (and other purported over-unity) experiments. Noise analysis can
rule out false positive indications of excess energy. Noise measurement can be used for increased
accuracy and optimal driving of these complex systems. Furthermore, noise analysis can rule out
false positive indications of "excess energy" as described in this paper.

Although this additional experimental requirement has not been widely-aceepted, it is becoming
apparent that those who attempt to clearly define background noise power levels will have provided
for better proof of the existence of cold fusion. In addition,~thisubenefit of acknowledging
background levels is consistent with what has been reported “both: for nuclear ash generation
{helium [10-11] and tritium [12-17]) and even some autoradiographic experiments. Therefore,
better noise detection and measurement in cold fusion (and purported over-unity) systems,
supplement recentimprovements in calorimetric analysis [4-8] and definitions of input power[9] and
can assist in developing better quality data in this field. Background noise power levels should be
measured in experiments when possible.

THERMAL SPECTROSCOPIC EVIDENCE OF EXCESS HEAT

Figure 1 shows two thermal spectrographs, with the inclusion of background noise for reactors
containing platinum (Fig. 1a) and gold anedes (Fig. 1b) and nickel cathodes [ordinary water (H,0)].
This demonstrates over-unity performance of three different reactors consisting of a light
water-nickel cathode (JET Energy Teechnology 701) vs. a platinum anode (Fig. 1a) or gold anode
(Fig. 1b). As is customary insuch thermal spectrograms, both the input, and output power, and
also the input and output energies are shown to rule out any possibility of stored energy appearing
as a pseudo-excess "heat’. Also in Fig. 1, for these cold fusion electrolysis systems, the initial
noise levels are clearly:demarcated, with the noise power level read off of the logarithmic power
scale. Fig. 1a shows the results of the nickel light water system using platinum anode. The input
and output power and.energies of a platinum foil anode (area 4.0 cm?) and spiral nickel cathode
(area 4.8 cm? volume 0.059 cm?®) in ordinary light water [H,0]. The step-like functions are the
energy curves [read off the right y-axis]. The powers (thermal background, input, output) are the
remainder of the curves and have a logarithmic scale (left y-axis). To the lower left, thermal noise
is shown (background for this experiment) ranging from ~20 to a few milliwatts. The first input
{control) pulse is at -8 hours. The first, third, and fourth input pulses are the controls.

Fig. 1b shows the results of the nickel light water system using multiple nickel cathodes and gold
anode. Six spiral nickel cathodes (combined cathodic area 28 cm?, volume 0.35 cm?®) were used.
To the lower left is shown thermal noise (background for this experiment) ranging from 90 to 60
milliwatts and extending until the first input (control) pulse at about 12 hours. These nickel light
water systems were characterized by excess heats in contrast to the ohmic controls. For the nickel
spiral cathodes with platinum foil anodes, the peak power amplification [Py +P = My; ] were inthe
range of 2.27*'%2 Peak power outputs have been in excess of 2 watts, with power densities
(nickel) of more than 73 watts/cm?.

L JET Energy Technologies, Inc.



Swartz

57

Fig.”

1a

Input and Output Power and Energy

nickal spiral cathode, pt anodas/H20/Expt. 34-5;, Ded 30 .94

10000

1.0000

= Power Out

== Eriargy Out

m Power input == Ensrgy In

e 5!:'

Power (watts)

....... =4
& 01000 OHMiIC COk 30 o
£ - 2
[ o
= s 3
[T = 1
e o
; £
o2 00100 =
0.0010
0.0001 ; -
00 10 20 30 40 50 60 7.0 80890400 110 12.0 13.014.0 150
Timé (H ol rs) {h JET Ennesgy Tecknology, Tns.
Ma.| | Input and Output Powet and Energy | |- "owerosr = Povs i
nickel spiral cathades (BYKZQ/EXpL. 75927 Sept 27.85 — Energy Outpit - m Energy nput

10

200

1580

100

(=]
-

50

o.M

10

15 20
Time (hours)

25

an

as

{3 JET Energy Technologyr Inc.

Thousands
Energy (Joules)




58 Journal of New Energy Vol. 2, no 2
— - . L]
Fig.
oo Input and Output Power and Energy - Power Ouput = Power Input
Reactor 95-85-6 AuFIZAWr1/NiSpira! | — Energy Output = Enerpy input
100 148
10 = L A
& e = 98 7
® r— : 8 3=
2 £ B
= o =y g =
o — f 2 =
z e a— i = 2 =
] ] i - : L)
[l OISE i i
0.01 j f' j * % _ 48 LE
0.001 ,f/_'/
— - =
— A _
0.0001 | i : )
1 8 11 18 4 9 14
Time {hours) [1617/95_62 milimolar K2HPO4 |
1 = () JET Energy Technology, Inc.
Fig. INPUT and OUTPUT POWER AND POWER GAIN USING VARIOUS POWER SUPPLIES
2b 100 .

Power
[Watts]

1

a0l

Novatron_s

NOISE!

Time [hours]




Swartz

59

What can be clearly seenis both the advantage of the long term initial baseline (characterizing the
background noise spectrum), and that the control input pulses (ohmic resistance) resulted in less
than unity efficiency of heat production. It is clear that the drive energies far exceed the
background noise level, and therefore the nickel generators clearly demonstrate over-unity
performance. It has been reported that such noise measurements and thermal spectrograms have
led to the detection, and use, of the m-notches, within which is the correct location to drive the
reactors. In this paper, we report that false positives of excess heat can also be detected, and
eliminated, by thermal spectroscopy.

THERMAL SPECTROSCOPY RULES OUT FALSE POSITIVES

Although noise measurement is thus demonstrated to be important because it improves the quality
of the derived information, it may rule out erroneous indications of over-unity which can be
artificially produced under certain conditions. For example, Fig. 2 clearly shows two instances of
how driving a reactor below the noise level can give the appearance of "over-unity". Driving a
system with input energies of magnitude less than the average noise energy level will obviously
yield an output at or slightly above the original noise level. This false "over-unity” occurs because
the computed yield of "over-unity" is defined as the energy in the noise spectrum and output energy
divided only by the input energy.

Fig. 2a shows a thermal spectrogram obtained from a nickel light water system reactor using a gold
foil anode which degraded by 11 hours yielding copicus contamination materials from the gold
substrate, and inactivity. The only sign of activity prior'to that was at the star (*; investigated in
other studies and not shown here). Attention is directto the region marked by the double stars (**).
There the electrical input is below the noise level  This vields a false "excess heat", clearly
revealed by the spectroscopy. In Fig. 2a, to-the lower left can be seen the initial thermal noise
which in this system was set deliberately to be inthe range of 20 to more than 100 milliwatts. The
first input (control) pulse is at ~4 hours. The first and third input pulses are the controls. The
amount of time the reactors was actually producing excess heat was very short (*), and would have
been easily missed without the spectroscopy. The locating of the m-notch, and the enabling of the
correct "tuning” of the system by driving in that region (*) has been covered elsewhere. The issue
here is that the thermal spectrogram does additionally rule out the region of false possitivity
(labeled with the double stars=*).

Fig. 2b shows a second.inactive reactor for an entirely different reason. Our work has focused
upon the role of phonons in these reactions, and it is suggested by some of our research but not
proven that secondary to massive removal of phonons which are required for the coupling of the
nuclear reactions to the Ilattice, these reactors can become inactive. This particular
"phonon-drained" system was composed of a light water system with a single nickel cathode and
gold anode. Several power supplies were used to electrically drive system (Keithley 225 current
source, Kepco voltage source, Novatron power source) and are labeled on the figure. This
particular thermal spectrogram does not include energy, but does give the over-unity factor on the
right which corresponds to the solid large dots on the left, and solid wavy lines on the right. The
solid lines are input power, and the dotted lines are the detected output power. The reactor (no
controls in this portion of the data shown) generally subunity performance except for the
appearance of false positives. These are apparent in the beginning range of about 50 to 100
minutes. It is easy to see that at those times the input power level was below the noise power level
(ranging to a fraction of a watt), and as a result did produce the appearance of false positive
"excess heat". This false possitivity is very important and avoidable. This is a false factor of more
than 300%, and yet the thermal spectroscopy clearly demonstrates the false possitivity.
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Insummary, these cases of erroneous false "over-unity” are saliently demonstrated -- by thermal
spectroscopy -- to be NOT over-unity. Unless thermal spectroscopy (Fig. 1a, 1b, 2a, 2b) is
carefully undertaken to make observable the background noise power levels, it may be difficult to
rule out such potential false positives.

FALSE DEFINITIONS OF NOISE

Noisy urban legends percolate regarding noise. They range from the silly anecdotes of the
"advantage" of fixing a broken - or stuck - sensor to more serious suggestion regarding the
applicability of stochastic resonance [18-19]. Stochastic resonance occurs in some nonlinear
systems, and is noted in select cases of detection where a signal intensity is below the
sensitivity of the detector. Specifically, it involves the occasional detection of a weak periodic
signal located in a noise spectrum. From a power-spectrum point-of-yiew, the impact of the
random fluctuations (hoise) is that coherence of a weak periodic sighal-may be optimized in such
non-linear subthreshold cases. The functional impact of the applied neise upon the weak periodic
signal is to enhance the detection of the -- previously undetectable - signal. Thus, stochastic
resonance is important to biclogical neural systems including ‘hearing and perhaps other
near-threshold senses, and may also be important to magnetic flux driven sensitive detection
devices. But do subthreshold conditions, where sensors have sensitivities below the signal level,
exist in the field of cold fusion or other purported over-unity devices?

Although there is benefit from additional energies inserted into cold fusion systems (both with
nonh-ionizing radiation, with positive feedback,.and also various magnetic and electric devices),
closer analysis suggests this to not be the case forthe detection side. Given noise and signal
processing theory involving these low threshold linear detection systems, it seems unlikely that
based upon stochastic resonance, neise in cold fusion systems would be actually be beneficial on
at least two (2) counts. First, excess heat, if and when it exists, is not AC. Presumably over the
times of examination, the output in‘a large volume will appear as something other than a weak
periodic signal. Second, the thermometry is not a problem. Also, there is no sensitivity problems
for either thermocouples, thermistors, or other temperature measurements devices. If the excess
heat is there say at 100 milliwafts, it will definitely be detected. There is no threshold sensitivity in
such thermometry whatsoever.

CONCLUSIONS AND SUMMARY

Insummary, noise analysis can assist in developing better quality data in this field, and should be
measured in experiments when possible. Noise analysis can improve signal detection accuracy
and sensitivity and therefore the quality of reports. It can be used to find the optimal drive
conditions in such systems. Furthermore, in putative over-unity devices, a driving input with
energies on the order of, or less than, the energy in the noise, can give erroneous "over unity"
results, if the results do not include a measurement of the noise. Such artifact may make the
appearance of "excess heat", but it is probably not, and if it is, it is clouded in the noise itself.
Finally, although exogenous energy, including feedback control, influence cold fusion systems and
stochastic resonance are real, stochastic resonance does not appear to apply to these systems,
and probably would not improve signal accuracy or sensitivity.
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CAN LOW-ENERGY NUCLEAR REACTIONS
BE CONTAINED IN METAL DEUTERIDES?

Roman Edmund Sioda '

AUTHOR'S ABSTRACT

The model of "cold fusion," which assumes the existence of local "hot spots" in deuterated metals
— hypothetically producing excess heat and some "nuclear ashes," requires a further detailed
discussion, concerning its validity, scope and characteristics. Some of these questions are being
discussed, especially what concerns the properties of "plasma” in a developed "hot spot" — in the
light of the kinetic theory of gases.

"Cold Fusion" remains an experimental and theoretical mystery, sinceiit was rediscovered in 1989
[1,2]. During the recent years, this author, and a coauthor (Klihne), have worked out a hypothetical
"hot spot" mechanism of the "cold fusion" phenomenon [3-8]. This concept is a development of the
idea published by Seitz in a letter to Nature, that the ‘block of deuterated metal may contain
localized "hot spots,” where hot fusion takes place [9]. The interesting idea has been substantiated
with experimental data from literature [3], and a mathematical model has been presented for the
heat exchange between the hypothetical hot spotsand the block of metal [4-8]. This model allows
to link the radius (R) of the "hot spot” with the apparent temperature (T, Kelvins) of the plasma
inside the "hot spot" by a simple equation:

RT" = kt, /o (1)

where k is the thermal conductivity of thedeuterated metal block, t, is the melting point of the metal
(in degrees Celsius), and cis the Stefan-Boltzmann constant [4,5]. Equation (1) seems important,
as it allows to estimate the average temperature of the plasma, if the radii of the "hot spots" can
be measured by a post-experimental survey of the deuterated block of metal, as it has been done
and described by Karabut et al. [10]. This approach seems to be an important development,
allowing the firstomacroscopic, structural parameters to be determined for "cold fusion"
experiments.

It is also of interest to note several recent papers devoted to low-energy nuclear transmutations
[11-13]. However, this work is extremely complex from the experimental point of view and, thus,
difficult to evaluate immediately. There are also controversies, which concern especially the paper
by Miley and Patterson [11], using a flow-type electrolytic cell, as such a cell may be collecting
impurities from larger volumes of circulating solution. This effect had already been discussed by
Sioda and Keating for extended-surface electrodes [14], and by Sioda and Fahidy for
trace-elements preconcentration using flow methods [15-17]. It seems that this research area
requires extensive further experimental studies in the scope of behavior of trace metal impurities
under conditions of exhaustive electrolysis. A theoretical model of such processes had already
been worked out [18,19], with preliminary experimental support [20].

The aim of the present paper is to analyze further the "hot spot” hypothesis, especially concerning
its energetics and plasma physical properties.

! Institute of Industrial Organic Chemistry, Warszawa-Zeran, Poland
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RESULTS

If the above ideas are to be of value, it is important to know the properties of hydrogen isotopes,
and especially of deuterium, at very high pressures. Fortunately, a very recent paper by Weir et
al. has been published, where it is shown that inducing fluid molecular hydrogen and deuterium to
very high shock pressures (over 0.93 Mbar) causes them to become "metallic”, i.e. to increase their
conductivity by almost 4 orders of magnitude to a stable value, typical for liquid metals at 1.4t0 1.8
Mbar pressure. During the shock compression process in the range of 0.93-1.8 Mbar pressures,
lasting for only approx. 200 ns, the temperature of the liquid hydrogen increases from the initial 20
K to 2200-4400 K, and density increases to 0.28 - 0.36 mol/cm® (1.2-1.5 g/cm® for molecular
deuterium), according to calculation of authors. The compressed sample is very small (approx. 40
mg of liquid deuterium), which makes prospective, radiometric experiments difficult to consider [21].
The highly compressed hydrogen and deuterium behave typically like” liquid metals in the
thermodynamic and conductivity sense [22, 23].

Fusion of deuterium comes naturally to mind, as this is a highly energetic process, which is
well-known to proceed by three main channels with energy gain Q and probabilities P [24]:

d+d — 3He (0.817 MeV) + H (21452 MeV) , )
Q=3269MeV, P=05,

d+d — p(3.025MeV)“+ t(1.008 MeV), 3)
Q=4033MeV, R-=05,

d+d = *He (76'kéV) + y (23.7 MeV) , 4)
Q=238MeV, P-=10"7

It is the present author's belief that the above equations have only a limited relation to the
"hypothetical" cold fusion phenomenon. Those equations are energetically correct, following from
the recalculation in terms of energy of the "mass defect" by means of Einstein's equation.
Otherwise, the reactions contain only limited experimental information; it is, e.g., assumed that
deuterons are fully ionized/{no electrons present) and are free to move thermally. Their thermal
energy must be very high (a few tens of keV at least) so that the Coulomb barrier between the
approaching deuterons can be overcome directly, or by a tunneling mechanism, in a peoint-blank
collision. Naturally, the kinetics of the actual fusion process is highly complicated, and depend on
the complete description of the fusing mixture, including other ions, atoms or electrons present.
Especially, in "cold fusion” studies the deuterons are not free to move, as they are constrained in
a metal block, composed of heavy nuclei and a multitude of electrons. Some of them are tightly
bound with the nuclei in deep shells, while others are free to form bonds (valence electrons) and
to move in the conduction band (conduction electrons). The situation is so specific here that,
according to Lehnert "cold fusion" forms the fourth subdivision of fusion research, along with
magnetic confinement and inertia confinement (both hot fusion) and muon catalysis (cold fusion),
under the name of "metal catalysis." Lehnert characterizes "metal catalysis" as an "implantation
of deuterium and tritium in the interatomic spacing of a metal," which leads to "high particle
density," and was "first attempted in 1926" with "new attempts in 1989" and on [25].

Thus, it becomes evident that the hot fusion nuclear reaction scenario, as realized in high-energy
tokamaks and inertial fusion laser systems, is not adequate for cold fusion conditions, especially
as concerns the "metal catalysis" scenario. Here, the mutual interactions of particles are so
complex that they are practically impossible to compute by classical quantum mechanical methods.
For example, the electronic structure of Pd/H or Pd/D systems has not been yet calculated, and
even insufficient experimental results exist to describe their molecular and electronic structure; it
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is not yet known if H, or D, do exist in Pd in a molecular, ionic or molecular-ionic form. The
character and extent of mobility of H and D particles in Pd is also not well understood, although the
mobility is observed on a macroscopic level, and described by a diffusivity parameter of the order
of 10 "cm® /s [26].

The second important aspect of the "cold fusion” reaction is containment. It seems that for slow,
controlled "cold fusion" reaction, the block of metal containing deuterium, supplies an almost
perfect and absolute containment, based on the rigid, crystallographic lattice of the metal. The
metal not only "contains" the fuel (deuterium), it also may change the course of fusion reaction, by
accepting the energy and momentum of an elemental fusion process. In hot fusion of magnetic and
inertial containment experiments, the most probable "channels” of fusion processes are those
where the energy is about equally redistributed to allow conservation of momentum (channels 2
and 3). Channel 4 is not probable, as the energy is very unequally distributed between the formed
a-particle and y-ray to preserve momentum. In the metal-containment experiments of "cold fusion”
process, the energy and momentum of the fusion process can be given-directly to the metallic
lattice, and thus, the most energetic channels of fusion reaction will be.favored, i.e. the modified
channel 4, i.e. there is no limitation on the realization of the fusion channel due to the conservation
of momentum law, and the channel producing the largest amountiof'energy, as heat, is realized:

d + d — *He + Q(heat) (5)

The initial excitation and ignition of "cold fusion” reaction will create a local "hot zone" of highly
energetic and ionized deuterium atoms, deuterons, contained in the metallic lattice. They mayfuse
further, causing that the metallic grid will melt and-vaporize locally, forming a "hot spot,”" a cavity
filled with hot, ionized, deuterium plasma [3-8]. Aceording to Karabut et al. [10], palladium excited
with deuterons of energies of 0.1 to 0.5 ke (formed'in a glow discharge) after a "cold fusion"
experiment contains a multitude of small cavities of typical dimensions of 100 - 1000 Angstroms
and a density of 10"/cm?®. The cavities were'observed with transmission electron microscope close
to the surface of the palladium sample,.to the depth of 1000-10,000 Angstroms. Taking the
geometric average of the observed:dimensions of cavities, one obtains the average radius of R,,
= 1.6 x 10%cm. Using the equation (1), it follows that for palladium:

RT*=2.0x 10" cm* K*, 6)

and substituting R;,.= 1.6"X 10 ®cm, one obtains the average plasma temperature, T =T, =
105,000 K, i.e. 9.2 eV (E = kT, where k is the Boltzmann constant). 9.2 eV average kinetic energy
of plasma in the hot spot compares subsequently with the ionization potential of hydrogen of
13.589 eV, and that of hydrogen molecule to form molecular ion H,* of 15.50 eV (the respective
values for deuterium are not very much different). Naturally, the above value of 9.2 eV is an
average value, and taking into account the Maxwellian velocity distribution, we can expect a high
propottion of deuterium molecules ionized at T, = 105,000 K. Itis also probable that this value of
temperature characterizes the plasma particles close to the wall of the cavity, and in the center of
the cavity much higher plasma temperatures exist [27]. This supposition is in accordance with that
of Moss etal., who studied by simulation the possibility of micro-thermonuclear fusion in deuterium
bubbles under sonoluminescence experimental conditions [28]. They have found that — under
special conditions of composition and acoustic pressure function characteristics —the temperatures
inthe center of the bubble may reach values of about 2 keV, i. e. enough for initiation of hot fusion,
according to tunneling-collision mechanism! It is possible to consider that in the "hot spot" inside
a metal deuteride, similar conditions for hot fusion may exist.

Taking into consideration the palladium deuteride, it has been experimentally found that "cold
fusion" can be observed, when palladium absorbs the highest possible amount of deuterium, which



Sioda

65

corresponds to atomic ratio of Pd to D of approximately 1to 1 (1 to 0.95 - 0.97 to be more exact)
[29,30]. ltis, thus, possible to calculate that in palladium deuteride of the above composition, the
density of deuterium atoms is 6.8 x 10?2 atoms/cm?®. Assuming that in the "hot spot" cavity there
is about the same density of deuterons, i.e. there is no significant transfer of deuterium from or to
the cavity and the surrounding metal block (across the cavity "walls"), and also assuming that all
deuterium exists in atomic or ionic (deuteron) form, it follows that the average pressure inside the
"hot spot” cavity will be about 0.97 Mbars (million atmospheres), calculated from the ideal gas law
for T,, = 105,000 K. Naturally, those are only approximate values, however, they can give an
important insight.

According to the recent paper by Weir et al., deuterium under pressures exceeding approx. 1.4
Mbar becomes metallic and forms a special state of matter [21]. The authors could not, however,
keep this state of deuterium for more than about 200 ns. If a "hot spot" exists in palladium
deuteride, it is possible that it "lives” for much longer, even for periods of seconds, or even longer.
The time-limitation to the existence of a "hot spot” will probably be the extingtion of the "cold fusion”
reaction by too strong admixture of the palladium ionized vapor in "hot.spot” plasma.

Multiplying the volume of an average "hot spot" cavity (1.7 x 10 '"cm®"by the atomic density of
deuterium in palladium deuteride (6.8 x 10? atom/cm?), it follows(that an average "hot spot” cavity
contains 1.2 x 10° deuterium atoms. If all deuterium atoms could fuse according to d(d,*He)Q
channel, the total fusion energy content of a single, averagehot spot" would be 46 x 10 ¢J. ltis
reasonable to assume that, maybe 10% of that value could be obtained as heat, i.e., about 10%
of deuterium contained in a "hot spot" could fuse, producing *He and heat, as the main products.
Although, hypothetical heat produced by a single "hot spot" may not seem high, there may exist
a tremendous number of such hot spots inside a block of palladium deuteride (according to Karabut
et al., on the order of 10"/cm®at the surface.layer of-Pd).

Itis difficult to hypothesize at present aboutthe composition and structure of the plasma inside the
"hot spot." There may be a strong.interaction of deuterium with palladium metal or vapor.
Assuming, however, that the main component of the plasma is deuterons, because of their very
small radius, on the order of 10 !* cm there seems to be a lot of space to move inside a "hot spot"
cavity of R,, = 1.6 x 10 ® cm. Seytaking into account the smallness of a deuteron, the cavity seems
very huge, about 7 orders.of*magnitude larger than the deuteron itself! At T,, = 105000 K, the
average velocity of deuterons is v, = 3.6 x 10" m s ', according to the kinetic theory of gases.
Assuming that the.deuteron’has an average radius of the order r,= 3 x 10 " m, it follows further
that in the "hot spot"cavity of the density of 6.8 x 1022 deuterons/m 2, the average deuteron collides
with other deuterides about 7 x 10*times/second. Thus, the between-the-collisions distance (free
path) is about 0.5 m, which is about 15 x 10° times larger, than the average diameter of a
hypothetical "hot spot" cavity! Consequently, the plasma of the "hot spot" cavity is virtually
transparent for deuterons at the "hot spot" elevated temperatures (T,, = 105000 K}, and the
deuterons must strike practically endlessly the "walls" of the cavity (about 15 x 10 times}, before,
they can collide with another deuteron in the hot zone of the cavity. It is, thus, possible that fusion
and possible other nuclear reactions take place predominantly at the "walls" of the "hot spot” cavity,
where there are palladium lattice atoms, and electronic effects should play a decisive role in
collisions!

It is hoped that the above discussion of a hypothetical explanation of "cold fusion” by the "hot spot”
mechanism may lead to a better theoretical understanding and experimental verification of the "hot
spot” concept. This concept has the advantage of having a "physical meaning," and seems not to
contradict the classical quantum mechanics, as some other models of "cold fusion" seem to do.
Itis also the aim of this model to combine and use the knowledge collected in the international, "hot
fusion" research to analyze the possibility of "cold fusion” phenomenon in the metal containment
conditions.
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TORSION FIELDS AND THEIR EXPERIMENTAL MANIFESTATIONS

AE. Akimov ', G.I. Shipov

ABSTRACT

The methods of incorporating torsion fields into the objects of theoretical physics are pointed out.
Major properties of torsion fields are cited. Examples of torsion fields' symptoms in fundamental
experiments are considered. Critical applied and technological employments of torsion fields are
outlined.

INTRODUCTION

Overthe course of the last decades, it was constantly stated that all familiar phenomena of nature
and experimental results were explained by four known interactions: electromagnetism, gravitation,
strong and weak interactions. However, in the last fifty years, around twenty anomalous research
results remain without any explanation within the framework of these interactions [1]. It will suffice
to point out the works of H. Tetrode [2] and A.F. Fokker [3] and later, those of J. Wheeler and R.
Feynman [4, 3], as well as other authors. However, these works failed to receive their rightful
boost. Only torsion fields concepts constituted an“exception.

The torsion fields (spin fields) theory is a traditional trend in theoretical physics dating back to the
works of the second half of last century. Nonetheless, in its present-day mold the theory of torsion
fields has been formulated owing to the ideas of Eli Cartan, who was the first to indicate clearly and
definitely that in nature there existfields generated by spin angular momentum density. To date,
world periodicals' references to torsion fields amount to around 10,000 articles belonging to about
a hundred authors. Over one-half of those theorists work in Russia.

In spite of a sufficiently elaborated theoretical body, the study of torsion fields had persisted to be
a solely theoretical subject until the early 1970s. Due to this fact, they failed to become as
universal a factor as-electrodynamics or gravitation. More than that, there existed a theoretical
inference that since the constant of spin-torsion interactions was proportional to the product of G
X 1, (G - gravitation constant, » - Planek's constant), i.e. it was almost 30 orders of magnitude
weaker than gravitation interactions, then even if torsion effects did exist in nature, they could not
contribute noticeably to the observed phenomena.

However, in the early 1970s, by virtue of the works by F. Hehl [6-8], T. Kibble [9], D. Seiama [10]
etal., it was demonstrated that this conclusion holds true, not for torsion fields in general, but only
for static torsion fields generated by spinning sources without radiation.

A considerable number of works on the theory of dynamic torsion (a spinning source with emission)
have come out in the ensuing 20 years. These works have displayed that the Lagrangian of the
spinning source with emission may contain as many as ten terms with constants that are inno way
dependenteither on G or ; the theory imposes no requirements as to their mandatory infinitesimal.
The specialists in the theory of torsion fields are well aware of this fact. Nevertheless, the
traditional point of view on the infinitesimal of spin-torsion interactions' constants remained, in the

1 President of Universe Communication Corp., Costa Mesa, CA.
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consecutive 15 years, to be a psychological disturbance for the experimenters that distracted them

from an intense and comprehensive search for the experimental manifestations of torsion effects.
It was only in the early 80s in Russia that attention was paid to the global role of torsion fields
dynamic theory findings. It was then that heed was given to the presence in physics of a vast
experimental phenomenology containing many experimental results unexplained in terms of the
four known interactions, while denoting the experimental manifestation of torsion effects. With the
devising in Russia in the 80s of the world's first torsion field generators, target-designated research
work was unfolded and put into effect in numerous directions of searching for torsion fields
manifestations, which yielded a large volume of practical results.

Theoretically, torsion fields may be introduced by various methods [11, 12]. However, on the
fundamental level they are introduced in a natural fashion within the framework of the Physical
Vacuum concept [13]. To this end Einstein's equations:

R.-"“%Rg,=kT, 1ijk..=0,123
the Young-Mills equations:
Fl+o,8-9,8/-BB/+B/ B/ =y
ihj,k..=0,1,2.3 AB.=04..n

and Geisenberg's equations:
gy’
YT+ 12y, W (W iy, W) = 0

ax”
nk..=01,2.3
are written down in the spinor form and are completely geometricized:

«Geometricized equations of Geisenberg:
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Geometricized equations of Einstein:
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Concurrently, the mentioned system of equations represents in itself the Cartan structural
equations of absolute parallelism geometry. The solutions satisfying this system of equations, as
well as describing electromagnetic, gravitational and torsion fields, may be formed.

For arange of situations it is useful to interpret the fields, in a certain sense, as polarized conditions
of the Physical Vacuum.

A number of preliminary points needs to be made. Let us consider the Physical Vacuum as a
material medium isotropically filling out the entire expanse of space (both the free space and within
substances), possessing a quantum structure and unobservable (on the average) in the
unperturbed state. Such a vacuum is described by the operator <0[[52]=*Different vacuum states
occur as a result of the violation of the Vacuum's symmetry and invatiance [14]. |n specific cases,
on examination of various physical processes and phenomena, the.observer would normally make
up models of the Physical Vacuum adequate to these processes and phenomena. The use of
different models of the Physical Vacuum is characteristic of modern astrophysics in which, for
instance, @-vacuum, the Urnu vacuum, the Bulwar_vacuum, the Hartley-Hocking vacuum, the
Rhindler vacuum, etc., are utilized as constructive-models.

The updated interpretation of the Physical Vacuum.ireats it as a complex dynamic object that

shows itself by way of fluctuations. The theoretical approach is based on the concepts of S.
Weinberg, A. Salam and Sh. Gleshow.

However, as it will become apparentfrom further analysis, it has been admitted to be expedient to
return to the P. Dirac electron-positron model of the Physical Vacuum in a somewhat altered
interpretation of this model. At.the same time, taking into account that the vacuum is defined as
a state without particles, and proceeding from the classical spin modelas an annular wave package
[13] (a circulating energy flow, according to Belinfante's terminology [16]), we shall regard the
Vacuum as a system consisting of annular wave packages of electrons and positrons, rather than
made up by electron-positron pairs.

With these presumptions it is easy to see that the condition of genuine electroneutrality of the
electron-positron vacuum will be complied with such a state when annular wave packages of
electrons and positrons are inserted into each other. If the spins of these inserted annular
packages are opposite at that, then the system will be self-compensated not only by charges, but
by the classical spin and the magnetic moment. We shall call such a system of inserted annular
wave packages a "phiton” (Fig. 1 A).

A dense package of phitons [17] will be considered as a simplified model of the Physical Vacuum
{Fig. 1B). It is instructive to point out that in A. Krish's experiments [18] the observed effects are
tantamount to demonstrating the possibility of realizing through dynamic but inserted states in the
systems with opposite spins, just like in the presumed phiton model. We shall also point to yet
another important circumstance confirming at least the admissibility of the phiton model. In
conformity with the J. Bjorken model [19-21] we may set up electrodynamics without resorting to
the notion of "photons” but based solely on the interacting electron-positron field. (This model is
not devoid of a host of roadblocks). The concept of quantums of electron-positron pairs was
employed by M. Broido [22] independently of J. Bjorken. Then, Ya. B. Zeldovich showed [23] that,
with the presence of the electromagnetic field, the origination of electron-positron pairs takes place
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in the vacuum, as a result of which there appears a non-zero energy of the vacuum, regarded as
the field energy. The connection of electromagnetism and vacuum fluctuations was marked by L. A.
Rivlin [24]. Earlier similar ideas for the gravitational field had been formulated by A.D. Sakharov
[25].

Formally, given the spin
4 f ) compensatedness of phitons,

their reciprocal orientation in
i an ensemble in the Physical
Vacuum may seemingly be

random. However, it is

A Phiton visualized intuitively that the
. vacuum forms an orderly

B Ph?’smal vacuum structure with a linear packing

phiton structure as is depicted in Fig. 1B. The

y l idea_“of the vacuum's

orderliness apparently

E-field ( belongs to A.D. Kirzhnitz and

A.D. Linde. Let us consider

the most significant of

C Physical vacuum practical cases of agitating

charge polarization the Physical Vacuum with
——— various external sources. It
J
)
et

may possibly help evaluate
the reality of the cultivated
G-field approach.

—t 1. Let us assume that the

D Physical #acuum charge q is the source of

spin longitudinal polarization perturbation.  In case the
vacuum has a phiton struc-

ture, then the action of the

charge will be denoted by the

) s charge polarization of the
Physical Vacuum as it is

S-field  arbitrarily depicted in Fig. 1C.

This case is well-known in
quantum electrodynamics
[26]. In particular, the

Lambovsky shift is tradi-
tionally explained in terms of
I Physical vacuum charge polarization of the

spin transverse polarization electron-positron  Physical
Vacuum [27].

M
@ S L
S
[D
Fig. 1 Diagrams of the Physical Vacuum Polarized States

With regard to the already mentioned D. Bjerken model, Ya. B. Zeldovich's concepts [23], as well
as [19], the state of the Physical Vacuum charge polarization may be interpreted as an
electromagnetic field (E-field).

2. Let the mass - m be the source of perturbation. The perturbation of the Physical Vacuum by
the mass m will be expressed in the symmetric oscillations of phiton elements along the axis to the
center of the object of perturbation, as it is schematically shown in Fig. 1D. Such state of the
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Physical Vacuum may be characterized as a spin longitudinal polarization interpreted as a
gravitational field (G-field). As has already been noted, A.D. Sakharov introduced the concept of
the gravitational field as the state of the Physical Vacuum [25], and this complies with the stated
gravitation model. The polarization states of gravitation were discussed in [28].

The dynamic longitudinal polarization conforms with the property of nonscreenability of the
gravitational field. V.A. Bunin [29], and at a later time V.A. Doubrovsky [30], without considering
gravitation mechanism, yet supposing that gravitational waves were the longitudinal waves in the
resilient Physical Vacuum, demonstrated that the velocity of such waves ia on the order of 10° « ¢.

Theories related to superlight velocities are usually not considered in physics. This is connected
with the fact that in such cases thought experiments lead to the violation of the causality links. It
may be feasible, however, that in a higher level of cognizance the "superlight catastrophe” will be
overcome the same way as the "ultraviolet catastrophe" had previously been overcome.

The suggested approach to the interpretation of the gravitational mechanism is in no way exotic.
Gravitational field in the induced gravitation theories [31] is viewed as a consequence of Vacuum's
decompensation that arises with its polarization [23, 25, 32]. In the research work of Boutorin [33,
34], as well as those of Bershadsky and Mekhed'kin [35, 36]; estimates of the frequencies of
oscillation peculiar to gravitation were obtained. But the spread of these estimates is very great
and amounts to 10° - 10*° Hz. There are grounds to assume that the frequency span extending
from 10?° - 10* Hz is more likely.

Should the mechanism of gravitation be really connected with the longitudinal spin polarization of
the Physical Vacuum, then in this case, it will"have to be acknowledged that the nature of
gravitation is such that antigravitation does net exist:

3. Letthe classical spin - s be the source of perturbation. We shall conjecture that the impact of
the classical spin on the Physical Vacuum will consist of the following. Granted the source has a
spin oriented as is indicated in Fig.1E, then the spins of the phitons that match the orientation of
the source spin will retain their orientation. Those phiton spins that are opposite to the source spin
will experience inversion under.the effect of the source. As a result, the Physical Vacuum will
transform into the state of a transverse spin polarization. This polarized state can be interpreted
as a spin field (S-field), i.e.; afield generated by the classical spin. The formulated approach is in
agreement with the.ideas of spin fields as a condensate of fermion pairs [37].

Spin polarization states S; and S; contradict the Pauli prohibition. However, according to the
concept of M.A. Markov [38], under certain quantum mechanical conditions [28, 29], fundamental
physics laws may have another aspect, different from the familiar ones. A waiver of the Pauli
prohibition for such a specific material medium as the Physical Vacuum is admissable, perhaps,
in no lesser degree than in the quarks concept.

In congruity with the above stated approach, it may be said that a unified medium - the Physical
Vacuum - can exist in different phase (to be exact, polarization) states, EGS-states. |n the state
of charge polarization the given medium manifests itself as an electromagnetic field (E). The very
same medium, while in the state of spin longitudinal polarization, shows itself as a gravitation field
(G). Finally, the same medium (the Physical Vacuum) in the state of spin transverse polarization
displays itself as a spin (torsion) field (S). All told, EGS-fields correspond to EGS-polarization
states of the Physical VVacuum.

All three fields, generated by independent kinematic parameters, are universal or, in the
terminology of R. Outivama, they are fields of the first class: these fields display themselves both
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on the micro- and macroscopic levels. It is pertinent to recall the words of Ya. |. Pomeranchuk:
"The entire physics is the physics of the vacuum." The development of the concept allows for an
approachto the problem —at least the problem of universal fields — from some general standpoints.
In the suggested model the role of the unified field is played by the Physical Vacuum, the
polarization (phase) states of which manifest as EGS-fields. Modern nature does not need any
"unifications." There is but vacuum and its polarized states existing in nature, whereas the
"unifications” only reflect the degree of our understanding of fields' interconnection.

The notion of the phase state of the Physical Vacuum and the polarized states of the Physical
Vacuum was being used in its general form in many works (see, for instance, [40]). It was
repeatedly noted in the past that the classic field might be viewed as a state of the vacuum [23, 25].
However, polarized states of the Physical Vacuum were not lent the fundamental role such states
were actually playing. Normally, the question of which Vacuum polarizations were borne in mind
would not be discussed. Inthe listed approach, the polarization of the vacuum in accordance with
Ya. B. Zeldovich [23] is interpreted as a charge polarization (electromagnetic field). The Vacuum
polarization is interpreted by A.D. Sakharov [25] as a spin longitudinal polarization (gravitational
field). The polarization for the torsion fields is interpreted as a spin transverse polarization.

Torsion fields have properties that differ substantially from known properties of electromagnetism
and gravitation. The most critical properties of torsion fields (emissions) are the following:

1. Unlike electromagnetism where analogous charges are repelled while those of the opposite
ones are attracted, intorsion fields similar charges get drawn to one another and opposite charges
are repulsed.

2. As torsion fields are generated by a classic spin,s0, as a result of the torsion field effect on a
certain object, only the spin state of the given object will change.

3. The emissions are non-dissapative, hon-interacting in their transmission through physical media.
Itis worth pointing out that beyond any cennection with torsion fields that Soviet physicists had
demonstrated more than ten years ago, that spin signals were spreading in a fashion that
prevents their being screened.

4. The group velocity of torsioh waves is no less than 10° « ¢. Inthe Russian journal, Achievements
of Physics Sciences, a vast survey was published with the analysis of astrophysical objects
traveling at the velocities exceeding the speed of light [53]. The absence of losses during the
torsion waves' spreading makes possible long-distance communication with the use of low
power at transmission. There is the possibility of submarine and subterranean communication.
High group velocity of torsion waves removes the problem of signal retardation even within the
bounds of the Galaxy.

5. Since all known substances possess a non-zero collective spin, then all substances possess
their own torsion field. The expanse and frequency structure of the torsion field of any substance
is determined by the chemical composition and the expanse structure of the molecules or the
crystallized lattice of the substance.

6. Torsion fields are endowed with memory. A torsion source of a definite expanse and frequency
torsion field structure polarizes (by a classic spin) the Physical Vacuum in a certain space
surrounding it. At that, the emerging space spin structure is retained after the torsion source
moves to another area of space. The paradigm of torsion fields has made it possible to acquire
important new results in practically all scientific and technological disciplines.
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TORSION SOURCES OF ENERGY

Over the course of the last 20 years many authors have pointed out to the potential possibility of
deriving energy from the Physical Vacuum. References to the necessity of creating anomalously
high intensity electric fields (on the order of 10" V//cm) render conventional objections against the
practical plausibility of obtaining polarized effects in the Physical Vacuum.

These objections would undoubtedly be fair if it concerned charge polarized states. But we are
tackling spin polarization of the Physical Vacuum with no electromagnetic nature whatsoever.
Space-steady torsion polarized states are observed experimentally. The possibility of an effective
interaction of spin (rotating, spinning) objects with the Physical Vacuum enables us to consider
from a fresh standpoint the feasibility of creating torsion sources of energy.

The traditional attitude boils down to the assertion that, since the Physical'VVacuum is a system of
minimal energy, no energy can be derived out of such a system. At the same time, however, it is
not taken into account that the Physical Vacuum is a dynamic system having intense
fluctuations which may be exactly the source of energy. It is useful to point out the
contemplations of Ya. B. Zeldovich, A.D. Dolgov and M.V. 8azhin [25], who, while writing down the
conditions for the vacuum a, | vac) = O as a reflection of the state without particles, found that the
value of vacuum energy was equal to (vac | Hy | vac) = w /2. As the authors noted, this infinite
energy had been ignored, declared unobservable andthe particles' energy had not been evaluated
as infinite.

By considering the vacuum as a combination.of non-interacting oscillators with the frequencies w,
the Hamiltonian may be written as follows:

. + 1
Hq:;mK(aKuK+5) E

in which operators o, and o, are as usual operators of origin and elimination. Then the vacuum,

as the lowest-of-all energystate, has a non-zero energy density

_4n
2m?

1
Y IKZ w, dx.

However, in reality it is fairly simple to build up a numerical assessment of this density. According
to J. Wheeler [39], this estimate is given by the Planck density of the energy

well* - ¢%/% G~ 10%g/em® .
In comparison with the density of the nuclear substance ( -10"g / Cm?®), the density of the energy
connected with vacuum fluctuations stands out as quite an impressive value. Other evaluations

of vacuum fluctuation energy are known as well, but all of them are considerably larger than the
estimates of J. Wheeler.

We shall emphasize two conclusions:
1. The energy of vacuum fluctuations is very great compared to any other type of energy;
2. The infinitesimal torsion energy required for the spin polarization of the Physical Vacuum offers

hope that, by virtue of torsion perturbations, it will become possible to release the energy of
vacuum
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fluctuations. From these premises the experimental results that have been yielded in the recent
decades by Moore, King, Nieper and others, representing some sort of a traditional science
periphery and registering the efficiency of up to 300 - 500% [50, 51], do not look inadmissibly
outrageous. Their systems with a spinning (typically torsion installations), as open systems at the
expense of a weak interaction with the vacuum, drew from the vacuum no more than a mite of
enerqgy. Apparently the said theoretical ponderings alongside the mentioned experimental results
are but a gleam of daylight glimmering through a cracked open doorway to the energetics of the
oncoming century. This energetics is ecologically pure and does not require the expenditure of
either combustibles or any other substance.

TORSION PROPELLERS

New concepts of fields and forces of inertia stated in the work [13] allow us to see a connection
with torsion fields and predict the existence in nature of a new class of reading systems which were
named [13] secondary type accelerated local and Lorentz readout systems:~As distinguished from
primary accelerated local and Lorentz systems, introduced by A. Einstein, the new systems are
formed in cases where the center of mass of the isolated system is affected by the compensated
forces of inertia.

A system connected with the center of mass of a spinning gyrescope serves as a plain example
of an accelerated Lorentz readout system. Really, compensated centrifugal forces of inertia affect
the center of mass of the free-rotating gyro, that is why such gyro's mass center rests or moves
rectilinearly and steadily in relation to the inertial system of observation. If by any tool the balance
of inertial forces in the gyroscope becomes upset, then the gyroscope's center of mass will
accelerate under the influence of the internal uncompensated forces.

This inference does not contradict the notedtheorem of the conservation of the center of mass
momentum of an isolated mechanical system. In compliance with the theorem, internal forces of
an isolated system cannot alter the'momentum of its mass center, based on the following axioms:

1. Internal forces satisfy Newton's third law;

2. Internal forces are all of those forces that operate in the inner volume, confined to the partitions
of an isolated system.

Most of the forces ofithe classic mechanics answer the first condition and may be divided into the
outer and inner ones in accordance with the second stipulation. However, there exist in the
mechanics such forces which fail to satisfy the third law of Newton. Such are the forces of inertia,
since one cannot say from the side of which bodies these forces are applied. More than that, the
forces of inertia do not fall within the second condition, as they are at the same time both the
internal and the external ones for the isolated (in the sense defined above) mechanical system.

Hence, the movement of mechanical systems affected by the internal uncompensated forces of
inertia is not at variance with the theorem of the conservation of the center of mass momentum for
the isolated system of Newtonian mechanics, because the forces of inertia fail to satisfy the
conditions under which this theorem has been proven.

As an illustration of a mechanical system (the center of mass which moves under the effect of the
uncompensated forces of inertia) a device is offered that demonstrates the link between the
forward and the rotary forces of inertia, which may be called a four-dimensional gyroscope. It
consists of the central mass M and two masses m, rotating simultaneously toward each other
around the axis fixed to the central mass M (see Fig. 2). If at some moment of time this system
is furnished with
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mechanical energy (for instance, by way of rotating masses m), it will come into motion and we
shall have the following equation of motion [ 13 ]

M+2m)x. =(M+2m)¥ -2mro sind - 2mrw? cos ¢
( :

J i - J K2 sinpcosd 0

(1) =
1-k?sin® ¢
where notations are introduced
K2-Blr, B-_2Mr
M+2m

This mechanical system has been named a four-dimensional gyroscope/because, in the motion
equation (1), the rotation takes place at the space angle ¢ and at-the_space/time angle 8,
connected with the forward acceleration of the system W = x by the correlation W =x =V

_ .d
x — Cat

(tan 8), tan 8 = % where ¢ = the velocity of light.
C

It is seen from Fig. 2 that the reading system, connected with the center of mass of the four-
dimensional gyroscope, turns out to be the secondary locally accelerated Lorentz readout system.
It is possible to disturb the balance of inertial forces.in"this system by two methods:

a. either by means of affecting it with the external foree F_ (the problem of interaction); or

b. by putting effect on the axis of smaller loads rotating with the internal moment M, (the problem
of self-action).

Y A X'l
m
b r a
0 \:I 540l ;/— >
E, | M | F x X
r —_—
¢ m
X,

Fig. 2 a) The forward force of inertia F, = (M +2m)¥ ;
b) The sum of the rotation forces of inertia  F, = -2mrw? cos ¢ — 2 mrw

The four-dimensional gyroscope with self-action was accomplished, perhaps, practically for the first
time ever by the Russian engineer Vladimir Nikolayevich Tolehin [48] and was named by the
inventor an inertioid. As chief designer of the Perm mechanical-engineering plant, V.N .Tolchin
manufactured inertioids of various types, a series of properties of which is listed in his book [48].
From the point of view of its design, the Tolchin inertioid is realized in such a fashion that for the
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sake of regulating the velocity of its center of mass, there is a device called a motor-brake. The
designation of this apparatus is to perform the self-action of the inertioid in the sectors of 330° -
360°and 160° - 180°. An increase of the center of mass velocity from 0 up to the value of around
10 cm/sec took place in the 330° - 360° sector, while in the sector of 160° - 180° a decrease of
the center of mass velocity from 10 cm/sec down to O took effect.

The experiments undertaken by V.N. Tolchin point to the reality of the existence of a new class of
accelerated readout systems — the second type accelerated local and Lorentz systems. They bear
a promising feature and will permit the creaton of a new type of propeller in the future.

TORSION TECHNOLOGIES FOR MATERIALS PRODUCTION

It is common knowledge that with the cooling off of a melt, the solid phase of a substance (for
instance, a metal) is realized via two processes. The ions in the melt must occupy their places in
potential wells that correspond to the joints of a solid body's crystalline lattice, and the spins of the
ions (atoms) must be oriented by the ribs of the lattice as it is prescribed by the type of the
crystalline lattice. The latter circumstance is ordinarily used to.explain dia-, para- and
ferro-magnetism. The non-execution of any of these two conditions results in the structure of the
solid matter being different from the natural one, which is preseribed by the traditional laws of solid-
body physics.

As a result of an external torsion field (emission) effect on the melt, for example, by the torsion
generator, only the spin state of the system of free atoms in the melt will undergo a change. In
case an isotropic torsion radiation affects the melt of solid matter, then, given sufficient time of
exposure and adequately established parameters.of the melt, all atoms of the melt will pass into
the state of a unidirectional orientation of spins.. In such a state the atoms, by virtue of spin-torsion
interactions, will experience mutual gravity. ‘At the expense of this reciprocal torsion attraction, the
melt, as a spin system, will be internally.stable. As a result, the strong mutual gravity, even during
. a slow cooling-off, will not allow the atoms to orient
their spins along the ribs of the crystalline lattice and
the lattice will not be realized. Its consequence will
manifest itself in an amorphous structure of the
substance (metal), a structure of a quasi-glass.

Under the influence of the torsion radiation with a
non-isotropic space-frequency structure on the melt,
provided that the above mentioned conditions are
met:  either crystallization occurs, but with a
crystalline lattice "induced" in the substance by the
established structure of the external torsion field, or
torsion-induced defects of the crystalline lattice will
occur.

All listed variants of theoretically predicted results of
the torsion field effect on the melt of the metals were
experimentally confirmed in the Ukraine Academy of
Sciences Institute of Materials Technology in the
works carried out from 1989 to 1993.

Fig. 3 A cross-section view of tin A in control
(x6000) and a picture of a section of tin B after
treating the melt with a torsion field.
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A photo picture of a tin cross-sectional slide, in Fig. 3, shows it after a check smelting (Fig. 3A) and
inthe wake of smelting after affecting the melt with the torsion radiation at the 8 Hz frequency (Fig.
3B). Itis easy to see that the metal treated in the melt has larger grains, almost identical in sizes.
The structure of the metal is isotropic in volume. The research attested that the grains lacked their
ordinary complete crystalline lattice, forming a highly dispersed state [41] close to the absolute
amorphization.

In other series of
experiments  with
copper [42], the
alteration of grains
structure was
observed (Fig.
4A,B), as well as
the appearance of
twins as a result of
the torsion effect
on the copper melt
(Fig. 5A, B). In the
period of 1994, to
1995 the changein
the structure, and
physicalschemical
properties.of metals
was 'demonstrated
at “the plants
smelting furnaces.

fhe theoretic Fig. 5 A dimmed-field picture of the
P double in the reflex A, indicated by arrow
rediction of the !
!Dmpossibility to in the electronogram B (A-x19000)

screen torsion

fields by means of conventional materials was displayed in
the example of torsion influence on metal melts in the
] ) . grounded all-metal Tamman furnaces. The predicted
Fig. 4 Cast copper microstructure: A - in jnformation, not an energy character of torsion effects, was
contgolb(x1h00), B - pfro?duce1dogﬂer beiNg -onfirmed in the works when the structural rearrangement
rayed by the fersion Tield Ge100). of steel in the amount of 200 kg was achieved by a torsion
generator consuming 10 mW of electric power,

TORSION MEANS OF COMMUNICATIONS AND INFORMATION TRANSMISSION

In the customary means of radio communication, impressive amounts of power are necessary to
compensate for the attenuation of signals during the passage of signals in open space due to their

1—2 , as well as to make up for the losses incurred due to the
"

absorbing media that the signals pass through.

attenuation by the inverse square law,

At the same time, the compensation should be fulfilled to such a degree that a transmitted signal
at the input of the receiver has an intensity exceeding the sensibility of that very receiver. Besides,
given the speed of the radio signals' passage, a signal delay already in the satellite
communications
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systems will cause trouble. These setbacks develop into major problems for communicating with
spacecraft in the far-out reaches of the cosmos.

The difficulties with the beyond-horizon communications lead to the necessity of setting up
sophisticated global communications networks complete with retransmitters. In specific cases,
radio communication may be carried out not only in the sphere of ultralong waves but, for instance,
for a subterranean connection. However, the speed of information relay is dissipated, to say
nothing of apparent technical problems accompanying such transmission.

A range of radio communication problems is insoluble in principle. This is, for example,
communication with the returning space modules and orbiters as they are screened by plasma
upon entering the dense layers of the atmosphere.

All the stipulated communication problems are negotiated with the application of torsion
communication [43]. It will suffice to point to the three abovementioned' properties of torsion
radiation: torsion emissions neither weaken with distance nor are absorbed by natural media and
they have a group velocity no less than 10° c.

As torsion signals neither fade away with distance nor get absorbed, there is no need in employing
big power capacities for transmitters, even along lengthy routes:, For lack of absorption by natural
media, torsion signals provide both subterranean and submarine communication, as well as
through a plasma-permeated space. With such a high group velocity it is feasible to solve
communications, control, and navigation problems on areal time scale, not only within the bounds
of the solar system but even in the limbo of the galaxy itself. The first experiments in transmitting
binary signals along the torsion channel of communication were held in April 1986 in Moscow. A
torsion transmitter was installed in the ground-floor of-a building where there were no devices like
a radio antenna and no need to mount the transmitter on the roof. A torsion receiver was placed
in the first floor of another edifice at the distance of about 22 km (Fig. 6). In such a setup the
torsion signal could travel only along the'straight line: from the transmitter to the receiver.

This signified that apart from clearing the
local relief, the torsion signal;.considering
the density of Moscow housing
development, had to, negotiate a screen

an oo
oo oo
oo oo
oo oo

equivalent to a ferroconerete wall as thick as aa-&>|ao
50 meters. That, was practically an 22 km A
impossible task for radio communication
devoid of the retransmitters. [_ E % ! B
1
|

In the performed communication hook-ups, }/ l\ A~ |
the binary torsion signal of the start/stop AV:"‘x\\ 5\/}/\]\/:/—]\\, 22

AA | T
telegraphic code M2 was received : J} [\/i'\ r\ P C
flawlessly, with the torsion transmitter BAZN ! 1\ \ LD/~ 0 km
consuming the energy of 30 mW. During \/\/\,_\/ \/J \/\[
the additional experiments, the torsion _ ) ) ) ] ) )
transmitter was brought back to the receiver Fig. 6 An illustration of binary torsion signals transmittal.
(a zero-length track). In that case, the Schem_e oftr_ackA,type of transmitted signals B and type
. . . . of received signals C.
intensity of the registered signal would not
change. The described assay proved that in a torsion communication, as the theory had
prognosticated, the torsion signal does not become absorbed, nor does it get diminished with
distance.
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TORSION GEOPHYSICS

As has already been pointed out on the fundamental level, the nature of torsion fields is attributed
to the classic spin. Two consequential effects may be derived:

First, since atoms in all molecules and all crystals have not only a definite space position but a
strictly specific reciprocal orientation of spins, all molecules and all crystals have a torsion field of
their own with a characteristic space/frequency distribution of intensity (space and frequency
spectrum). A great amount of homogeneous matter will create a collective characteristic (for the
given substance) torsion field. Keeping in mind that torsion fields are not absorbed by natural
media and their intensity is not attenuated by distance, the locally concentrated homogeneous
substance, situated at a random depth in the Planet, will be creating outside the planet an identical
characteristic torsion field, as if that substance were situated on the surface of the planet. Thatis
why, by registering a space/frequency structure of the Planet's torsion fields valuable data on the
planetary internal structure may be retrieved.

Second, the development of the trends in the fields as polarized (phase) states of the Physical
Vacuum [1] made it possible to define the torsion field as a state of spin transverse polarization of
the Physical Vacuum. Alongside other theoretical factors, this served as a basis to suppose that
by registering space and frequency structure of the torsionfield,the Planet or a part of its surface,
(i.e., the space structure of spin polarized states), one can,obtain critical data on the Planet's
internal macroscopic structure.

TORSION It became possible to confirm experimentally the
GENERATOR validity. of the hypothesis that in the process of
V photographing any objects, these very objects' own
\V/ torsion fields, while impacting the photo emulsion
e togetherwith the light, alter the bearings of emulsion
Ui Areeteth,  atomsspins, so that emulsion spins copy the space

structure of this external torsion field. As a result,
there always exists alongside any visible photo
image an invisible torsion picture. The awareness
of this fact by analogy with the optical treatment of
images allowed us to build up a procedure of
extracting torsion images from the photographs and
their processing [44]. As itis depicted in Fig. 7, first
of all a slide or a photo gets exposed to the isotropic
T Aiorsion - wide-band torsion emissions beamed by the
; generator of such radiation . In this case the spin
structure of the emulsion atoms may be viewed as
a two dimensional spin matrix that plays the role of
a diametric spin modulator.

After the isotropic torsion radiation penetrates the

initial picture, the modulated torsion emission will be

A structural scheme of a torsion processing copying the spin structure of the space torsion field

of aerospace pictures. After a paper by which has been taken by the emulsion during the
A.E. Akimov and G.I. Shipov . . . . ;

Fig. 7 photographl_ng_. However, thls_l_n|t|al tors'lon _f|eId

represents, in itself, a superposition of torsion fields

Fig. 7 from all the sources in the crust of the Planet.

Geological formations or mineral deposits may be

among such sources. Since these structural

formations have characteristic space and frequency spectra, then, if the problem lies in extracting

Photopaper
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the zone of some substance concentration (a mineral deposit), the modulated torsion radiation
should be subjected to a respective filtration. For this purpose two-dimensional spin matrixes spin
filters have been devised. Such spin (torsion) filters transude only those space frequencies that
correspond to the characteristic space frequencies of the torsion emissions of the desired
substance.

After the passage through the torsion filter, torsion radiation will be present only in those places
relative to the initial photo where the substance sought is situated. This useful torsion component
filtered radiation is directed to the special pure photo material subjected to a special physical and
chemical exposure which provides an opportunity for the photo registration of torsion emissions.

Besides the forenamed functional possibility of
extracting information on the internal structure of
different cosmic bodies and objects or on the
presence of various mineral.deposits on the Planets
and their satellites, the  physical processing
apparatus complex allowsy extraction of integral
torsion data from the/photo pictures, using a torsion
filter is not utilized\(Fig. 7).

In Fig. 8 to'illustrate such processing, a segment of
the Earth's surface is shown in the IR-photo (Fig.
8A) and the view of this segment after the torsion
treatment (Fig. 8B), where the structure of the
geophysical heterogeneity is distinctly visible.

It is not incidental that in the given section the term
"Earth" has been used alongside that of "Planet." It
is explicitly obvious that the developed physical
% methods, means, and related technologies are of
major significance to the physics of planets, not to
mention the physics of the Earth. More than that, it
may be asserted that for, say, the planets of the
B| Solar system and their satellites the itemized
methods are all the more important, for, as
distinguished from the Earth, there is so far no
possibility of using the entire arsenal of traditional
geophysical methods for the sake of the global study
of the subsurface structure of the planets and their satellites in spite of the fact that a lot of photo
prints of planets and their satellites is on hand. The work in this direction is being carried out
already,

Fig. 8 An example ofa torsion treatment of space
photos: A - an originalspace IR-picture; B - a
torsion treatment result.

TORSION ASTROPHYSICS

The methods of extracting and processing torsion information, reported in the preceding section,
enable us to cast a fresh glance at the content and potentialities of astrophysics.

The entire modern observational astrophysics and astronomy have been using their opportunity
to handle exclusively visible objects ("visible" in the broad sense of the word, including, forinstance,
radio observations). Bearingin mind that light may travel from remote sources as far as thousands
of light years while in the mean time the stars undergo enormous shifts in space, it becomes
apparent that modern astronomy is in fact not current in the very sense of the word, but a
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paleoastronomy (we investigate what has long been gone). Let us take into account the superlight

velocity of torsion waves and note that all stars rotate, that is, they are torsion sources. By
registering their torsion emissions itis possible to acquire the veritable celestial placement of stars
and their position in the real time of the Universe. The first experimental results of stars fixation
as to their authentic position were produced by N.A. Kozyrev [45] and later by M. M. Lavrentjev,
I.A. Yeganova [46] and A.F. Pougatch [47].

The second important problem of astrophysics is the following discrepancy. If we proceed from
the existence of only two long-range actions — electromagnetism and gravitation — in which the
velocity of waves cannot exceed "c", then the time of the interaction between the fringes of the
observed Universe will be in proportion to the life tenure of the Universe. Then, it must be admitted
that most of the far-outlying objects of the Universe do not interact, i.e., the Universe cannot be
considered as an integral system of internally interconnected objects (this circumstance was first
pointed to by A.A. Silin).

At the same time it has been knownfor many decades that
stars form a cellular structure, that is to say, there is a
physical interaction which keeps.the Universe in a kind of an
interacting and steady structure. It may be that, possessing
the velocity on the order of 10° « ¢, the very torsion fields of
the stars provide the origin and existence of the cellular
structure in the distribution of stars in the Universe. We
should not shun. the possibility that the problem of
"concealed mass"is in reality a consequence of the fact that
torsion interactions are not taken into account. In this
preliminary, analysis we shall point out yet another
noteworthy circumstance. Since in the course of the torsion
processing of space prints, it is possible to receive the
images of our planet's inner structure, it is feasible to obtain
data on the inner structure and inner dynamics of stars, e.qg.
the Sun, by
way of carrying
out such
picture
processing.
Fig. 9 displays
Fig. 9. A picture of the Sun -A a picture of the |
and its torsion protrait image - B. Sun (Fig. 9A)

and the results
of its torsion processing (Fig. 9B) revealing global
non-uniformities inside the Sun. Such approach
opens up an essentially new option in the observation
of astrophysical objects.

Finally., t here i s
one more fundamentally novel possibility. In standard
observations, with the exception of areas of nebulae,
outer space looks "isotropically void". However, just ;
as predicted by the theory, data on large-scale
cosmic space structure and the Physical Vacuum
large-scale structure may

Fig. 10 A torsion processing of the perisolar

space photograph.
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become available by virtue of the Physical Vacuum spin states, i.e., via the torsion fields of free
space.

Fig. 10 depicts cosmic space having the size amounting to over thirty Solar diameters. A picture
filmed during the Solar eclipse was subjected to a torsion processing. After the torsion processing
of this photo, in accordance with the methodology described in the previous section but without a
special spinfiltration, this image was produced characterizing the Physical Vacuum global structure
in such a vast cosmic expanse.

There are grounds to surmise that such prints are an experimental confirmation of the correctness
of the hypothesis advanced by V.A. Ablekov, as well as D. Bohm and K. Pribram, in compliance
with which the Physical Vacuum possesses the property of a hologram. Really, in Fig. 9B the
boundaries corresponding to the boundaries of the initial picture are shown, whereas the torsion
image was received far beyond these boundaries.

CONCLUSIONS

Not only theoretical but also numerous experimental results testify to the fact that torsion fields are
an emphatic reality of nature. Aforementioned evidence reflects but a mite of the accomplished
large-scaleresearch work involving half a hundred scientific establishments. The acquired results
considerably change our ideas of the organization of the'world. This indicates that the formulated
scientific concepts form a new scientific Paradigm which is probably destined to play a more critical
role than the breakthrough in physics of the closing.19th century. The already achieved results
prompt a conclusion that 21st century technologies will'be torsion technologies.

Preprint No. 4. The Natural Sciences Academy International Institute for Theoretical and Applied
Physics, Moscow, 1995, 33.
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CLOSED ELECTRIC CURRENT IN POLARIZED NON-HOMOGENEOQOUS MEDIA

George S. Turchaninov ' and |.G. Turchaninov 2

ABSTRACT

It is found with the help of the Maxwell theory that thermoelectric effects can exceed and be
maintained inthe non-homogeneous electrically-conducting media by an electrostatic field, notonly
by a temperature field. The hydrodynamic conditions of the closed steady-state electric currentin
nonh-superconductive media without energy dissipation, are deduced. Itis shown that in the frame
of the current paradigm, the results contradict the Second Law and therefore an extension of the
Second Law of thermodynamics is proposed.

INTRODUCTION

Thermoelectric phenomena have been investigated in _detail'with application of the Onsager
reciprocal relations in approach of the linear irreversible thermodynamics [1]. It is known that
thermoelectric phenomena are excited when the outer temperature field is superimposed onto the
nonhomogeneous medium in which initially an intrinsic field of a density gradient of the mobile
electric charge carriers takes place. It is significantthat the temperature field must be maintained
continually, therefore thermoelectric effects are/permanently accompanied by energy dissipation.
Therefore, and in accordance with the Second. Law, the total entropy of both the system in which
the thermoelectric current flows, and the nearest surroundings, increase in time.

In this paper we will show that the‘closed.electric current can also be excited and maintained by
the outer electrostatic field in the nonhomogeneous media which was initially at thermal equilibrium.
In this case, in contrast to the classic one, maintenance of the steady-state current doesn't yield
energy consumption and isn't.accompanied by increasing entropy of the system and its
surroundings. On the basis.ofithe results, the extended interpretation of the Second Law covering
the case of the closed steady-state current in crossed potential fields is proposed

STEADY-STATE CLOSED ELECTRIC CURRENT IN A POLARIZED SYSTEM

A density of the electric current in some closed thermodynamic systems possessing the electronic
conductivity can be written as [2]:

J=puvoe+v(Dp), (2.1)

where p is the density of free electric charge carriers, i is their mobility, D is their diffusion
coefficient, ¢ is the local electric potential of medium. We rewrite Eq. (2.1) eliminating D with the
help of the well-known Einstein relation

D=kTu/e,
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where k is Boltzmann's constant, e is the charge of a free electron, and T is the temperature. Such
substitution is valid as the Einstein relation takes place both in the hydrodynamic and
quasihydrodynamic approximations [2]. So we find:

J=—chp+gvmuT). 2.2)

For a thermal equilibrium state of the reference system one can extract T out of the operator
"nabla" in Eq. (2.2)and rewrite it as:

J=ppw§mpu-cp). 2.3)

In Eq. (2.3) we retained the mobility 4 deliberately as a function of the operator "nabla” in spite of
the fact that "nabla" doesn't effect the mobility of carriers in linear statistical models of electrically
conducting media. One can see from Eq. (2.3) that the electric currentsin thethermalized system
depends only on the generalized potential field. In section 4 we'll show: that in this case the closed
electric current should be absent. VWhen in the reference system being initially at thermal
equilibrium, the polarization process is arising under action of the applied electric field -V, there
the temperature field must also appear at least shortly. Consequently, the main question is if the
temperature field will be retained after the end of the polatization process. It depends on the
answer to this question if one could reduce Eq. (2.2) to.Eq. (2.3) when analyzing the steady state
of the reference system in the outer electrostatic field. WWe'll search this problem with the help of
well-known equations of the theory of electricity

We consider the closed reference system Hat.equilibrium. Let the system H possesses a set of
the following properties:

The properties following from the.definition
(o) The electric current J is absent;
{(aa) VT =0,
(cxaa) H is not subjected toran action of the outer electrostatic field.

The properties relating to.the electric property of H.
(B) H possesses-the electric conductivity. Let's assume the free electrons with the volume
density p in the role of unique electric charge carriers;
{BB) The whole system H s claimed to be eletroneutral, as commonly. It meansthat Hcontains
immovable positive electric charges with the density p,, so that full numbers of positive and
negative charges in H are equal,
(BBB) Let p. = p.(r), where ris the cartesian coordinates of a position inside H.

From {aaa), (BB) and (BBB) one can elementarily deduce secondary properties of H as follows:
(Y) VP # Vs,
(yvy) There is the intrinsic field V¢, of the electric potential ¢, in H connected with
inhomogeneous distribution of p;

(yw) p=p(®) ;
(vyvy) Vector fields -Vp, -Vp,, and -V, are collinear.

Apply to H the outer electrostatic field -V ¢, caused by the potential ¢.. The system H will be
polarized under action of the applied field. We'll name the reference system in the new state as
H'. Now we reconstruct the modified properties which H' doesn't inherit from H:
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{(aaa) -Vo, + 0,
{yy)' The macroscopic field -V ¢ acts in H', where ¢ =@, + @, ;

(yvy)' p =p(®).

Now we'll demonstrate that properties (o) and (aa) do not keep in H'. We'll prove it ex adverso.
Let'sassume that property (o) and, consequently, property (aa) have been passed from Hinto H'.
Then we represent the local properties (3) and(BRB) by a system of differential equations. One of
them can be derived from (o), (o) and (2.2):

puve + LV (pp) =0, (2.4)

As the second equation we use one of Maxwell's equations written in the following form:

V(EV Q) =p-ps (2.5

where ¢ is the dielectric permittivity of H'. Instead of searching a solution of the system of the
differential equations (2.4) and (2.5) we'll exhibit its geometric interpretations

DEDUCTION

Transform Eq. (2.5) into a more useful form. Therefore, first of all, we seek additional relations
between £ and other variables in Eq. (2.5~ Formal distribution of p and p, is written in the
right-hand side of Eq. (2.5) in the explicit form.' Hence £ can depend only on V ¢. On physical
grounds, if the system H'is nonlinear with respect to the field -¥ ¢, then £ also depends on ¥V ¢.
So the left hand side of Eq. (2.5) is some function of ¥V ¢:

V(evp) = F(Vo), (2.6)
where Fis a surjective function. We'll examine replacement of the function (2.6) by the form
VeV @) =F/(p +const). 2.7)

Adding in (2.7) constto ¢ we take into account the gauge invariance principle [3]. We have also:
vV @ = F(r), where F; is a surjective function. Combining both the last equation and Eq. (2.6), we
can represent the left-hand side of Eq. (2.5) as the following functional:

V(eVo)=F(). (2.8)

where F; = F oF,. It is obvious that F; is also a surjection. The potential (¢ + const) can also be
represented as a functional: ¢ + const = F, (r) , where £, is a surjective function. Eq. (2.8) is
transformed into Eq. (2.7) when F,is bijective. But then F,"is also one-to-one correspondence
[4]. We infer from this that F, = F; © F, " is a surjection. In terms of thermodynamics it means that
any set of variables taken from the row ¥V ¢, ¢, ¥ has a sense of the necessary and sufficient set
of independent variables, in which space the expression in the left-hand side of Eq. (2.5) is a state
function.

For the deduction to be continued, let us select continuous domains in system H', called as
h,, (i= 1, ...n), such that in each of them F,is a bijection. As one can find, this condition is fulfilled
atthe segments of force lines of the field -V ¢, which are limited either by the surface of H' or the
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nearest point where V ¢ = 0. But one can seek a solution of the set of Egs. (2.4) and (2.5) at any
force line of -V ¢ independently from its vicinities. Therefore, we join a bundle of lines of -V ¢ into
a single domain h,. Finally, every selected domain hjis bounded by a surface coinciding partly with
both the surface of H' and surfaces of adjacent domains of a constant potential ¢ possessing
dimensionality from O to 3. Among domains h; there can be multiply-connected ones, but it does
not influence the following conclusions.

Qur following arguments will be relative to one arbitrary domain h;. Bearing in mind above written
we differentiate Eq.(2.5), express the left-hand side of the received equation in terms of the
differential of ¢ and then group all equation terms together in its left-hand side. Ultimately we
deduce the exact differential equation

di(wsv'cp))dcp-dp+dp+=o (2.9)
¢

At the same time @, p and p, are state functions in the space coordinate system. Therefore, we
can embody the operator d as dr - V and after dividing Eq. (2.9) by dr.rewrite (2.9):

ﬁL(V@Vqﬁﬁf¢-Vp+Vp+=O (2.10)
¢

We also rewrite Eq. (2.4) in the following form:

vo- HMvp-Kiyui=o0 2.11)
ep ey
Multiplying (2.11) by dr we receive the secondexact differential equation

dé -4 4p - gy =0 (2.12)
ep ey

From Egs. (2.9) and (2.12) one ¢an express ¢ over the last two variables: ¢ =@ (p, ) = ¢ (p, p4).
It is evident from the last that in'general case y =y (0. p, p,), otherwise:

vu=typ+yp+ 2l gg, (2.13)
P ap gp_

Both the last equation and some following ones which include a mobility coefficient g, have an
abnormal appearance. Hence, we could complete our proof ex adverso immediately and
successfully. However, we don't like to loose generality of our proof when examining concrete
models of electrically-conducting media, so we conduct our deduction to the end formally. Thus
inserting (2.11) into (2.13) and transforming the received equation we obtain:

d d o,
(%— ﬁ)\w=(§+£)w+$m. (2.14)

Geometrical interpretation of Egs. (2.10) and (2.14) follow. They describe triangles in the Euclidian
space, which sides are parallel to tangents of the vectors V ¢,V p and V p, in the chosen point of
the system H'. From (2.10) and (2.14) it follows that these tangents lie in the same plane. Inturn,
the triangles are similar to one another because of equality of the corresponding angles. The
similarity coefficient can be estimated for example, as
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(M/p+op/ap)Vp+(@u/op.)Vp,

Vp-Vp,
From this the condition of similarity of triangles follows:

a_u+a_=_ﬂ'
ap Ip, P

After integrating, this yields
u=C/p,

(2.15)

where C is a parameter. Eq. (2.15) gives us the condition of integrability of the system of Egs.
(2.4) and (2.5). But substitution of y from (2.15) into (2.4) results in V ¢ = O,that is contrary to the
starting conditions of our reasoning. That presented above can be extended over all the domains
h;. Therefore, in general case the set of Egs. (2.4) and (2.5) is not integrable. Another result can
be received if the fields -V p, -V p, and -V ¢ are collinear. In this case, Egs. (2.10) and (2.14) are
not relative to similarity of triangles, therefore Egs. (2.4) and (2.5)'do:not contradict to one another.
One can easily find from above, that the system H' inherits‘the\properties (), (aa) and (yyyy) in

the following cases:

(i) V p. = 0. The appropriate reference system H is'a homogeneous one;

(ii) The fields -V ¢ . and -V p, are collinear to ‘one another (so-called one dimensional case).

In other cases besides (i) and (i), there are established the following properties in H":

()" J = 0, Jis closed,
(ca) VT =0;

(yyyy)' The fields -V p, -V.0: and -V ¢ are mutually non-

+

collinear.
Metal

We'll denote the system H' possessing the properties (x)',
(aa)' and (yyyy), as H". For the system H" to be realized

P

p+2 H"—sysl‘cm

it is sufficient to find two nonadjacent dots at the bounding
surface of H" belonging to the same domain of p, = const,
and apply to them the outer potential ¢, of different values.

The simplest example of this type system H" is shown in ;4 4

Metal

The example of the system H"

Fig. 1. consisting of two subsystems both of

different values p,. Signs "plus" and
In the following sections we'll base our reasonings on the "minus" clarify a method of electric
above received results with the help of the Maxwell theory. potential application.

3. BALANCE EQUATIONS OF THE CLOSED ELECTRIC CURRENT

We consider the system H". Eq. (2.2) cannot be reduced to Eq. (2.3) when the system has the
property (aa)’. Itis obvious that the total energy dissipation of the closed current Jis equal to zero
while H" stays in the steady state. Let us look for mechanisms of spontaneous realization of this
constraint. Bearing in mind that we write the balance equations for various terms of energy of the

current J in the local form [5]:
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p%%+v-J¢=o, (3.1)
p%%+v-(mwn@)=-%+q” (3.2)
Ju . =
p¥+v (Ju+d ) =-0,, (3.3
dw A _
p S AV (Pr+dw+dy) =0, (3.4)

In Egs. (3.1) - (3.4) Jand J, are local densities of the electric current and the heat flow; g, v and
w are the densities per unit of electric charge of the kinetic, internal and total energy of J
respectively, fis the time,

P=pd+ps+p” (3.5

is the total pressure tensor of the electron gas, p = p (p, T/ is'the,scalar hydrostatic pressure, &
is the unit tensor,
p'=EV-v (3.6)

is the trace of the viscous pressure tensor describing the isotropic part of P, £ is the second
viscosity coefficient of J, v is the velocity of J,

pY= 2l (T v) (3.7)

is the symmetric part of the viscous pressure tensor with its trace equal to zero, n is the first
viscosity coefficient of J, ( V v )*is the symmetric part of the velocity gradient tensor with its trace
equal to zero,

o,=J- Vo, (3.8

o,=PVv. (3.9)

The symmetric viscous pressure tensor of the Newtonian flow is used as £. Practically this
constraint does not restrict the generality of our reasonings [6]. The mass density p in Egs.
(3.1)-(3.4) is time-independent because of J being steady state. Taking into account (3.8) and
continuity of J, Eq. (3.1) can be reducedtod ¢ /3 t = 0. However we'll not do this, because the
terms of Eq. (3.1), which we may to reduce have a different physical meaning. Nevertheless, it
follows from the last equality that the potential energy of Jis a locally preserved quantity.

One can conclude from (3.2) and (3.3) that in general case gand u are reserved in time quantities.
We'll say that in these equations ¢, represents the ¢pg-coupling between the potential and kinetic
energy, and o, represents the gu-coupling between the kinetic and internal energy of J

Now we extract the dosed current tube with an elementary cross-section &s and with a surface
formed by streamlines of Jin H". Let us restrict the upper limit of &s so that the current density
Jwillbe constant along any cross-section elementary area. Then as it follows from the current tube
definition, the product 6s Jforms a vector which modulus is constant, and a bulk integral of &s over
the extracted tube is zero, i.e.
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§6¢ dl63=6sJ§Vq)dl=0

where dlis a differential of some streamline inside the tube. Physical interpretation of this result
is as follows. Total energy interaction between the closed current tube and the electrostatic field
is equal to zero. Closure of the current tube is maintained by two current components — drift and
diffusion ones. The Joule heat is extracted at tube segments where the drift current dominates.
A heat of surroundings is absorbed at other segments where the diffusion current prevails. The
above results can be applied to any current tube chosen arbitrarily. Hence, we conclude that the

total energy interaction between the closed current Jflowing in H" and the outer electrostatic field
is zero.

Eq.(3.4) seems like a conservation law. However, in general case, a composition of the full energy
of Jis nonconserved locally owing to ¢g- and gu-coupling action.,

Now we'll derive from the Gibbs equation the entropy balance equation of Jin the local form. Let's
assume that all components of H" are immovable with the exception of the current J. From this it
follows, in particular, that J does not produce the mechanicalwork. Write the fundamental Gibbs
equation for Jin the integral form:

S=S(U,V,N, Q), (3.10)

where S is the entropy, U is the internal energy, ¥'is.the volume occupied by J, N and Q are the
mole quantity and the total electric charge of the Fermi gas constituting J. Now we make use of S
being a first-order homogeneous function [7]and decrease by one the number of variables in the
right-side part of Eq. (3.10). So Eq. (3.10).related to unit of volume, can be presented in the
following form:

ps =ps(py, pn, p). (3.11)

where s and n are the densities.of S and N, respectively, per unit of electric charge. Further, we
can decrease the number of variables in Eq. (3.11) once more in the following way. Multiplying n
by Faraday's constant, we-obtain the unit and hence eliminate 7 from Eq. (3.11). This conversion
of nrequires only the dimensionality of the conjugated with nextensive variable, i.e., the Fermigas
chemical potential;-to be changed simultaneously. With the above stated, we receive in the
ordinary way from (3.:11), the differential equation of the entropy in the form per unit of volume:

_ 1 8+
dps=—dpu- dp, 3.12
p - p = p (3.12)

where 8 is the electronic Fermi level that is measured in units of a potential. Dividing both parts
of Eq. (3.12) by dt one can receive the entropy balance equation of J in the substantive form:

dps - 1 dpu_8-+0 dp (3.13)
adt T dt T dt

From the continuity equation of p and continuity of Jit follows that d p /d t = 0. Hence, we omit the
second term in the right-hand side of Eq. (3.13). Now from Egs. (3.13) and (3.3) we find the
entropy balance equation of Jin the local form:

J
pa_s+v-(?"+Js):Jq-Vle%. (3.14)

ot
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Let us express o, from Egs. (3.9)-(3.7), (3.9) and then substitute it into Eq. (3.14). The result is
given by
as J,
— +vV-(L+Js)=0 3.15
S (T ) =G (3.15)

where the entropy production per unit of volume is

1 2N 18 ns. gl 1
O.=-—(p+EV-VIV-v-L(VV)S:(VV)S +J -V —. 3.16
L(p+EV-V) L (T)e2(Fv) ey v (3.16)

S

Now we write a set of the necessary conditions for Jto be steady-state, as the following set of
equations:

P_p, B0_g H9.9 AUy DS g (3.17)-3.21)
t at gt t t

We know already from above that the first two equalities have beerrfulfilled. One can infer from
Egs. (3.2), (3.3) and (3.8) the following conditions for Egs. (3.19) and (3.20) to be in force:

V- (Pv+Jo+Jdg) o, (3.22)
Ve (Jurd) =0, (3.23)

It can be revealed from Eq. (3.15) that Eq. (3.21) is-=maintained by the conditions
J
V-(T‘HJs):O (3.24)

0, =0 (3.25)

The last equation is written in.accordance with the Second Law. Consider in detail Eq. (3.16). The
second term of the right-hand side of Eq. (3.16) represents the only bilinear form of two second
rank tensors. The Curie principle yielding the quantity of this term must be non-negative
irrespective of other equation terms [8]. Consequently, for the condition expressed by Eq. (3.25)
to be valid, this term must be identically zero. It is possible if the velocity vector submits to the
following condition:

(Vv :((Vv)*=0
or, what is the same,

Ve  OVg OV, 9V

= = 3.26
ax ax, ax, axﬁ’ (@ p=xy2) ( )

&

These conditions as realized, eliminate energy dissipation depending on the shear viscosity of J.
The second equality (3.26) is striking. If there were requirement all diagonal elements of the matrix
V v to be zeros, our deduction would be reduced to the case of the incompressible flow. By
analogy with above, both the first and the third terms of the right-hand side of Eq. (3.16) should be
non-negative quantities independent of one another.
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As to the first term, this constraint means V - v =0, i.e., J must be incompressible. Not being
restricted to the case of incompressible flow, we come back to the second section. Eq. (2.2) implies
that J is a product of joint effect of four potential fields: -V ¢, -Vp, -V 4, and -V T. These give rise to
the relevant thermodynamic forces. As one can find from Eq. (2.2), these forces can be reduced
to two generalized potential forces because they are coupled all together by linear relations. On
the other hand, only two thermodynamic forces are taken into account in classical thermoelectricity.
For the case of the one-component flow these can be expressed, for example, as -V ¢pand -V InT
[1]. So, one can see that the fields of gradients of density and mobility of charge carriers are not
considered. Including into consideration these potential fields, we will show how the first and the
third terms of the right-hand side of Eq. (3.16) can be brought together as bilinear forms of the
same tensor rank.

Formally, the first term of the right-hand side of Eq. (3.16) can be rewritten as the symmetric
bilinear form of first rank tensors [4]

L(-PUT R prg-§ w Z2) TR, (3.27)
P P

wherev=v, +v_ v _=-uV¢is the drift current velocity, and v, is the diffusion current velocity.
Next we represent the term of o, caused by the thermodynamic force -V @ as - &V ¢ /T. From Eq.
(2.2) we find this term in the expanded form:

—J'—:(p:kp—“(%w)—vlnif—vlnp—VInu)ch (3.28)

We select from the right-hand side of Eq. (3:28) and from the expression (3.27) terms describing

cross-interaction between thermodynamic forces -V ¢ and -V Inp. These are - k“—chpv Inp
e

and - %V ¢ VIn p. Using the Onsager reciprocal relations, we equate the quantities ku p /e and
pu/T in the last two expressions to one another. As a result, it gives the following expression for
the Fermi-gas hydrostatic pressure:

p=LkT (3.29).

o o

Eq. (3.29) coincides with the approximated equation of the ideal Fermi-gas state derived for
elevated temperatures and small electron density [9].

Thus, we have shown that both the first and the third terms of the right-hand side of Eq. (3.16) can
be presented as symmetric bilinear forms of first rank tensors. Hence, as the Curie principle yields,

sum of these terms must be a non-negative quantity. It follows from above and from Eqgs. (3.5) -
(3.7), (3.9), (3.16), (3.25) and (3.26) that

1 1
I A = i 3.30
V7T (3.30)
where
0,=(p +EV-V) (3.31)

Eq. (3.30) expresses the condition of full reversibility (in space) of dissipation of the kinetic energy
of J and, more widely, any Newtonian flow's velocity which obeys the conditions (3.26). As it can
be noticed from Eq. (3.30), the temperature field arises in H" necessarily when the steady-state
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current J flows. So, the property (o)’ of the system H", which was derived in section 2, is
approved. In the next section, we will demonstrate that total dissipation reversibility in space can
take place only when a steady-state flow is closed.

Now we return to Eq. (3.10) and bearing in mind that S should be a first-order homogeneous
function, write the Gibbs equation in the integral form per unit of electric charge:

- N
s=5(u, v, Q) , (3.32)

where v is the volume per unit of electric charge. The other quantities were defined above. Taking
into account that for one-component flow, the quantity N/Q is constant, we express from Eq. (3.32)
the Gibbs equation in the entropy form, per unit of electric charge:

ds=Lgu+Lav . (3.33)
T T

The second term of the right-hand side of Eq. (3.33) is zero because the current J does not
perform mechanical work in the model taken into consideration. Based on this, we convert the
operator dinto d -V, reduce both parts of Eq. (3.33) by d r and finally result from (3.33)

Vs=Vu/T. (3.34)

Now, combing Egs. (3.23), (3.30), and (3.34), ohe'can easily deduce Eq. (3.24). Finally, we
summarize the set of Eqgs. (3.22), (3.23), (3.26)and.(3.30), containing all necessary and sufficient
conditions for closed current in the given model to be steady-state.

In this section we have shown that the steady-state closed electric current J can exist in H"
satisfying the balance equationsfor energy and entropy. With that, the kinetic energy of Jis
reserved in whole but not locally, and the velocity gradient of J has such appearance that a local
energy dissipation caused by the shear viscosity of flow is eliminated. The effect of the bulk
viscosity falls off to zero integrally along every loop of electric current.

4. STREAMLINES PATTERN NEAR EQUILIBRIUM POINT

In this section, having applied the autonomic systems theory, we investigate the possibility of
formation of the electric current closed streamlines in the system H" acting under the influence of
the outer electrostatic field. First of all, let us prove the following lemma that will be useful later.

Lemma. Suppose, it is given the autonomic normal system of second-order equations:

v=£f(;, v=(v,v,); r=(xy);

where x, yare the Cartesian coordinates of a point at some flat open set A, v= % ,and tis an

independent variable. Letthe functions f(x,y) and their first-order partial derivatives be defined and
continuous at A. Let there also be another autonomic system made up:

J=pv, p=p( (4.1)

where pis a scalar quantity satisfying the condition
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V.(pv) =0 4.2)

Then, if Egs. (3.26) are valid for v, the integral of the system (4.1) is a set of smooth closed curves
at A, which are mutually and self-disjoint and enclose the equilibrium point.

Proof. One can situate the coordinate axes so that Egs. (3.26) yield the following Jacobian:

b
DVl B 0y, @.3)

D(x,y) b0

where a = a(r),b= b(r). Take some point at A and reduce v and Jin the neighborhood of it to its
linear forms. Then from (4.1), (4.2) and (4.3) we find.:

D(v,v,) O b

D(x,y) b, 0 ' G4

p=pOJ

where by, po are constants. It follows from Eq. (4.4)that the lines of the field v nearest to the
given point are concentric circles, which enclose that'point. Hence, the given point just becomes
the equilibrium point. But the fields v and J differ from one another by the constant p, only.
Therefore, the streamlines of J have the same'shape.

Later on we'll use some propositions of the autonomic systems theory, which are [10]:
() Any two trajectories have no.common points;

{if) If any trajectory intersects itself, it means that it is either a closed trajectory or an equilibrium
point;

(i) Trajectories fill the whole phase space (the phase plane A in our case).

We assume that moving away from the equilibrium point along A we meet some closed streamline
of J which may be named j.. Allow that immediately behind there occurs a nonclosed streamline
named j,, which according to (4.2), must end at infinity. Two cases can be distinguished there.
Let, in the first case, j.be adjacent by its convexity side with the single streamline j;. Then one can
verify, with the help of a simple graphic construction, that if j; has no inflection points it cannot
satisfy simultaneously the conditions (j), (jj), and (jjj). Because j,cannot have inflection points, it
must be closed in opposite to assumption. In the second case, we assume a few nonclosed
streamlines to be adjacent to the convexity side of j.. Arguing as above, we imply that all those
streamlines must loop around the equilibrium point. And taking into account the condition (j), we
receive a similar result as in the first case. Finally, we conclude that every streamline of Jis
adjacent by its convexity side with a single closed streamline.

At last, we can state that power lines of v are mutually and self-disjointed because the functional
v = f(r) is claimed as an autonomic normal system. The lemma is proven.

We consider the system H" in which the steady-state current Jis flowing and its velocity satisfies
the conditions (3.26). Making use of the above lemma, one can conclude that all streamlines of
Jare closed around the equilibrium peint. From this, it also follows that the local energy dissipation
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caused by the shear viscosity of the electron flow can be zero only in the case where streamlines
are closed. Near the equilibrium point Jis similar to an incompressible flow and its streamlines
represent coaxial circles.

Now we analyze more explicitly the J pattern in the broad vicinities of the equilibrium point located
at the origin of the cartesian reference system. We will use the simplified expressions of the
electron flow velocity and density in the form of the following Taylor-series expansions in powers
of x, y:

P =Po+ P Xtpy +ps X +puxy +psy,

- 2 2 3 2 2 3
Vi SquX T QoY Qe X™ +QuXy Q)™ QX+ G Xy Qe Xy T QoY
o 2 2 3 2 2 3
VS E XA Y+ X2+ 0 XY+ Y 2+ 0 X+, Xy Xy i+, y°

where p;, q;, r; (1=0,..5 j=1,... 9) are constant coefficients. From these-and from Egs. (3.26),
(4.1), (4.2), and using the lemma we find:

Ve =h (407 +PoP2X?- 20y Py XY - B )
+z2x%/3- 3w’y - zxy? +wy 4, (4.5)

Vy=h (40X +0,0, X" +2D,0, Xy - 0,0, )"
+wx® +zx2y- uxyl -zy¥3) , (4.6)

= hpo (4 p5°Y + Po P2 X420 Pr Xy + 30 P2 y°
+2 0y p, X3- KTy F2 0, p, xy7-1y%) (4.7)

J,=hp,(-4 Do’ X 3PoPy X7- 2Pe P2 XY - Po P1 Y7
+5x° - 200 P X%y +txy?- 2 popay /3) , (4.8)

where
F=ip /2 +p/2 - 2 po ps/3 - 10 0y ps/3,

s=p/2+p/2-10p,p/3-2p,p/3,
t=p/2+p7/2- 200 Ps-2PoPs,
W=p, /2 +p, 2+ 2p,pd3-2p.Ps3,
Z=20P5-3P1 02,
h is an arbitrary real nonzero quantity. Above set of equations for v and J answers the following

conditions:
av, dv, adv, adv,

; D V-J=0; Jxv=0.
ax 48y 9y ox

By solving the system (4.5), (4.6), and taking into account collinearity of v and J, we find the set
of streamlines of J

24p02 (X2+y2) '4po (pfxs"' p2y3)—3w(x4—y4) =h11 (49)
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where h, > 0 is a parameter. Fig. 2 illustrates the pattern example of streamlines of J near the
equilibrium point calculated with the help of Eq. (4.9). The quantities p; are chosen so thatp > 0
for all values x, y in Fig. 2. One can easily find from Egs. (4.7) and (4.8) that closed streamlines
of the electric current are converted from the third-order curves directly into concentric circles when
approaching the equilibrium point.

In accordance with Eq. (3.30), the temperature field appears when withdrawing from the equilibrium
point and therefore out of the linear model. Then the current is described by Eq. (2.2) but not by
Eq. (2.3). Letus show that the current streamlines corresponding to Eq. (2.2) can also satisfy Egs.
(4.7) and (4.8). We rewrite Eq. (2.2) in the simplified form

J=avVo+B,V y, (4.10)

where one can find quantities of the kinetic coefficients o = a(r), B, =const,_.and thermodynamic
powers -V ¢, -V y comparing Egs. (4.10) and (2.2). Our following reasoning is simple, therefore
we restrict ourselves by its qualitative presentation. We represent o, ¢ and y in the form of the

¥ Taylor-series expansions in powers of x, y and remain there the

05 terms including x, y in totalpowersfrom O to 3 for & and from O to
/,/,/-— \\\ 4for pand y. In addition, we'assume existence of the appropriate
/ 0.2 \ derivatives of &, @ and y. Then we substitute obtained expressions
,/d?‘ into Eq. (4.10) and preserve in the right-hand side of this equation

f / / \ \ the terms containing variables x and y in total powers from O to 3.
AN R R, o1loz o3l Further, we demand o, %0, B, # O, since kinetic coefficients cannot
\ \ k% / / change their _signiin space to opposite because they are directly
N~ proportional to‘appropriate mobilities. And finally, we set the terms

L |02 of the right-hand sides of equation derived from Eq. (4.10), and
L / Eqs. (4:7),:(4.8), corresponding to the same total powers of x and

AN 03 LT Ay tobe equal. As a result of above operations, we receive the

Fig. 2. The set of streamlines of J gystem’of 20 equations containing B, and 38 coefficients, entering
?oerag tEepei“g'b:”‘gmzp?m; Cfr(’;plgef into the expressions of a, ¢ and yin the capacity of variables. We
300 o 4 o T 22 Shave discovered that this system is a solvable one if a number of

variables is reduced to twenty, treating the rest as parameters. For
example, one canstake in the coefficients ¢;, g, (i=1,...14, j = 1,...6) as variables. From above
arguing it follows that the current J presented by Eq. (2.2) can be closed.

In the similar way we explore the following special cases:
(k) In the formula (4.10) V y = 0 (the case of a single thermodynamic power);
(kk) Both kinetic coefficients in (4.10) are constants «,, B, (this case known as the case of a
homogeneous medium).
(kkk) The fields -V ¢ and - V y are collinear

In all mentioned cases the above system of equations is unsolvable, and therefore the current J
cannot be closed. One can note full analogy between the cases (kk), (kkk) and appropriate
particular cases (i), (i) considered in the second section.

We should like to select interpretation of the case (k). As it was shown in the second section, the
electric current J is generated by the electric field. In turn, Jinduces the temperature gradient
and the heat flow J, Therefore, two thermodynamic forces in Eq. (2.2) must be simultaneously
either present or absent. With the help of Eq. (2.3) one can imagine how both thermodynamic
forces are vanishingwhenV ¢ # 0. For this, the expression standing under the operator "nabla"
in Eq. (2.3) must have a constant value over all the system. Then the electric current is absent.
The case (k) yields just the same result. From (k) and Eq. (3.30), it follows also that the outer
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electrostatic field can not initiate and hold up the steady-state closed current in superconductive
media since they are isothermal. Nevertheless, one can immediately obtain from Eq. (2.2) the
following expression for the electric current curl:

VxJ=VoxV(pu).

Therefore, appearance of the electric curls in crossed potential fields -V ¢ and V (pu) is a basic
property of media possessing the electrical conductivity. One can assume that jump of the system
H" into the superconductive state yields degeneracy of the closed macroscopic current to a set of
non-dissipating electric curls.

5. SPECULATIONS AND CONCLUSIONS

One of many equivalent formulations of the Second Law of Thermodynamics claims that if a
system participates in some thermodynamic process, the over-all entropy.of the Universe can not
be decreased in consequence of this process regardless of changing ofithe entropy of the system
[11]. Let us show that behavior of the above examined system H" with the closed current J
contradicts this formulation. As it was found in the third section, the total energy dissipation at H"
equals zero, i.e.

J,0,dV=0. (5.1)

From (3.23) and (5.1) with the help of Gauss' divergence theorem one can easily deduce
$ad,  d=0. (5.2)
In Egs. (56.1) and (5.2) V is the volume of H-and\Q is'the bounding surface area of H".

Eq. (5.2) includes cases of both the adiabatically insulated system H" and the non-adiabatic system
inwhich the continuous heat flux J;flows through. For the second case to be realized, the system
bounding surface must be heat conducting. Fig. 3 illustrates the system H" in which the
steady-state closed electric current”J flows. An arbitrary line of the current J is depicted
conditionally by the closed dotted.line. The bold parts of the dotted line indicate segments where
heat is either strongly evolved or absorbed by the electric current. The temperature of these
segments is designated as T, (evolution of heat) and T, (absorption of heat), sothat T,> 7,. To
the left and to the sight of H", two external reservoirs are shown with their temperature 7, and T,
. Let firstly T, = T,."Heavy pointers indicate direction of the heat flow motion in the case of a
non-adiabatic system and broken pointers indicate the resulting path of

heat flowing between the reservoirs. Th

In Fig. 4 correlation of T,, T, T, and T,is shown after J becomes steady. T
From Fig. 3 and Fig. 4 one can easily conclude that the non-adiabatic
system with the closed electric current works as a heat pump. The
particular property of this heat pump is that it works without consumption TI =T2 TI“
of energy from outside except for the period of the initial polarization of H".

This result contradicts the above formulation of the Second Law. Bearing TZ“
in mind that the foregoing deduction is generically exact in the frame of the
field theory, we attempt now to give an interpretation of results in terms of TI Tz T

macroscopic physics. In the nonhomogeneous system H", both the T————————7 i

external physical power associated with the current J and the power ri5 4 The temperature

generating a backward flow according to the Le Chatelier principle, can be distribution in the adiabatic

noncollinear. In this case, the mentioned flows can not completely (to the left) and the non-
adiabatic (to the right)
system H" and in sur-
rounding medium when the
system H" is in steady
state.
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compensate to one another. As a result, the drift and diffusion parts of the current have to flow
separately. The detail balance postulate is broken because the polarized system H" cannot attain
the equilibrium state. However, in the basis of ourarguments there lie equations of the microscopic
dynamics which are invariant to time reversibility. Therefore, the Onsager reciprocal relations
remain valid.

One cah presume that the system H" possesses the cause-consequence symmetry with respect
to external temperature and electric fields. Either field causes the thermoelectric effects and
induces the other field. The closed electric current circulates without the integral energy dissipation
and in this respect is similar to the superconduction current. Nevertheless, as the local energy
dissipation takes place somewhere in H", the Hamiltonian of H" does not satisfy the time-reversal
invariance. Indeed, according to Eq. (3.31) o, consists of two terms, one of them is even and
another is odd vs time. Recently Liboff [12] and Ramshaw [13] showed that some systems acting
as microscopically irreversible ones can have the Gibbs entropy constant in time. The considered
system H" is one of them.

Resuming, in this paper we have presented the phenomenological conclusion of conditions of
existence of the closed steady-state electric current in the nonhomogeneous medium with
respect to electric conductivity medium which is subjected:toan outer electrostatic field.
Above-mentioned collision of our conclusions with the Secend Law:may be caused by the fact that
a steady-state movement in crossed potential fields has'not'been investigated. It seems strange
that nobody has called attention to this effect when the classic physics was established. Thus, we
received new results when researching an unknown.object. Starting from this point, we propose
to discuss the question of an extension of the Second Law. It is known that entropy of the non-
isolated system is decreasing when there is the ‘entropy flux from the system caused by outer
powers. Entropy decreasing is necessarily localized in‘space. The Second Law postulates that at
any time the entropy density, averaged over a sufficiently great region of space, can not be
decreasing.

Similarly, we can treat regeneration.of the energy quality and entropy decrease in a space region
including the system H", working as'a heat pump, as the localized in time entropy decrease.
Obviously, this process will come to an end when the origin of the electrostatic field will degrade.
One can suppose that in_this.case the meaning of the Second Law may be expressed by the
following sentence: In.any«domain of space the entropy density, averaged over a sufficiently long
time interval, can not decrease.
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EDITOR'S CHOICE

THE BOLTZMANN DISTRIBUTION

Igor V. Pomerantsev '

ABSTRACT

Integral and differential forms of the Boltzmann distribution are derived. The latter, by analogy with
the analysis by Maxwell, may be obtained in the absence of the field of forces in two-dimension
space. Details of the distribution are refined.

INTRODUCTION

The basis was established by the fundamental definitions of temperature and heat capacity [1,2],
which turned out to be erroneous. Inadequate analysis of the Boltzmann distribution is one of the
reasons for this approach.

CONCEPTS

Let's carry out a detailed analysis of the Boltzmann distribution. Consider an ideal gas for which
the Boltzmann distribution holds, generally written.as [3]:

, _nuexp[_k—UT], (1)

where k;T is the mean energy of the gas, k; is the Boltzmann constant, T is the absolute
temperature, Uis the potential energy, n is the number of molecules that overcome the potential
barrier from the total number.of molecules, n,, residing at L=0.

For one specific case U equals mgh [3]:

n—noexp[—mgh], @

Kgl
where m is the mass of a molecule, g is the gravitational constant, h is the height (the current
height of the analysis) measured from the ground level. In this particular case the relation for the
Boltzmann distribution is known as the barometric formula.
Making use of the law of energy conservation and transformation, Feynman writes [4]:

2
L e _mgh | _ M
exp [ kBT] exp [ KT ] exp [ ¥ ] 3

8
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Keeping these equations in mind and taking into account the relation for the most probable velocity

LigT
Ve al2 B we rewrite (1) and (2) as follows:
m

noonpexp

vi
—2] ()

Ya

where v, is the velocity & molecule must possess to reach the level & (the current velocity of the
analysis).

The physical meaning of this velocity calls far further explanation whichwillbe given in the course
of the analysis.

Zonsider the functions defined by (21 and (4) plotted on Fig. 1, — isthesgraphic repre sentation of
| (4], where nglisdhe number of molecules per
‘| L , unit volwme.ath=0, i, at =0 Atthe point 1

b | n: denctes the number of molecules per unit
volume reaching the level f; their velocities
varying from  to infinity. The area enclosed

by the curve:

| | "y 2 2
| . W) .
| = . f nnexp‘ —2] L P (5]

Yoo

1

S + & | givesthe numberof molecules within a column
inthe field of forces resting on unit area.

Fig. 1 Integral forn of the Bolzmanr.distribution.

Let'sderive the differential foren.ofthe Boltzmann distribution (4. Defining the distribution modulus
asthe absolute value.of deereasze in the number of molecules with changing height, differentiating
and reamanging, vie obtairethe relation sought:

2
w2 W

dn Enn—;exp[ —'E]dvf-. (B)
Ve Ve

TheBoltzmann distributionwritten in its differential form specifies the number of molecules grwith
the velocities from 1 to 1 + &y Meither of the forms allows one to calculate the exact number of
malecules 7 having the velocity 1.

Thefield of forces differentiates the maolecules with respect to the velocities of their mation which
they possess initially, in the absense of this field.

This statement implies that the Boltzmann distribution should fallow from the analysis of the
molecules' distribution on the velocities of their motion. A similar approach was taken by Maxwyell

[3].

Leaving intact Maxwell's denvation, we arrive at the Boltzmann distribution, if this derivation is
applied to bwo instead of three dimensions.
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Let's retrace the classical analysis by Maxwell for two-dimensional space [3]. A point on a plane
is chosen where we locate a certain humber of molecules with different velocities or only one
molecule, which can move with the velocity ranging zero to infinity.

Our task is to find the number of molecules having the velocity v. We need the number of
molecules dnrwith the velocities varying from vto v+dv. For the ring-shaped layer on the Fig. 2. dn,
= (V). Itis evident that this number is proportional to the total number of molecules 7 and dv,
i.e.,

dn,=andv. {7
From this follows that & = F(v) is the distribution function, or

dn, = nfF(v) dv (8)

It is plain to see that

dn, nf(v)dv,
dn.  nf(vidv (- &)
¥ vy
dv
Since the probability.of a complex event is the product of
the constituent probabilities, we can write
dn, ., nf(v)f(v,)dy dv, . (10)
PR S The concentration of molecules in the ring-shaped layer,
definedas nf(v,) f(v,), is a function ofthe distance from the
arigin.only
v P2, (11
therefore
dn e
—_— fopftvy) Frlviv? ). (12)

Fig. 2 Therange of the velocities-for
dn molecules in a ring-shaped layer. Eq. (12} is fitted by the function

F*(vX2+ vz) Azexp[B(vf+Vﬁ)], (13)

¥

where 4 and Bare constants need to be determined. Substituting (11), (12) and (13) into (10) we
get

dn, . nA? exp[B(vi e vﬁ )]u::fvxdv}r , (14)

since drr from n are found in the ring-shaped layer of radius r
dv, dv, ~ dv? = 2rvdv . (15)
we can write (14) in terms of (15) and (11) as
dn, = 2rvnA’ exp (Bv’) dv, (16)
or

dn, = 2nvnA’ exp (—BV) dv . (17)

The minus sign is introduced basing on v » oo; n - 0.
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Let's find the relation between A and B. Integrating (17) with respect to velocity

f dn, = 2nnA2fvexp (-Bv2)dv ,
0 0

or
1 :2nA2fvexp(—Bv2)dv . (18)
0
since
; By2)dy - - 19
{vexp( v2)av 5 (19)
therefore
B=mA. (20)
Further analysis is simplified by noting that in the Boltzmannirelations B = iz hence
Vg
az-L. 1)
Vg
Substituting (21 ) into (17) we obtain
1 v’ % y?2
dng =2nnv— expls —=|dv - 2n— exp| - — |av . (22)
2 2 vz v2

Differential forms of the distributions«(6) and (22) are identical, thus confirming that the field of

forces has no effect on the distribution of the velocities of molecules. The field just reveals this
distribution.

Now it's time to make the following observation. The Boltzmann distribution in its classical form (2)
and (6), respectively, was inferred in the course of the analysis of one-dimensional motion of
molecules [3], proceeding from relation

nF,dx =dP,, (23)

where nis the number of molecules under consideration, F, is the force acting along the x axis at
a distance dx. dPf, is the pressure change along the x axis. Equation (22) was deduced from
Maxwell's reasoning for the case of two-dimensional space. Consequently, in the two versions
considered, the analysis was conducted for different velocities.

It is readily apparent that in the second version of the analysis the real velocities of molecules,
uniformly distributed over a plane, were treated; whereas its first version deals with their projections
determining the pressure, i.e. for one-dimensional space. The pressure determines the force
momentum, which is directed perpendicularly to the surface under pressure.

From this follows that the real velocities and their projections have the same distribution — since
(22) and (6) are identical.
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The projections of the real velocities of molecules on a normal to a surface under pressure are the
current velocities v, of the analysis of the distributions (4) and (6). The field of forces differentiates
these projections vi of the zero level. The zero level may be shifted (this is accompanied by a
corresponding change in n,). This act does not alter the general picture of the molecules
differentiation according to their velocities of motion.

There is a necessity for joint consideration of the real velocities and their projections. Introduction
of this model into the analysis will alter radically the view on the processes studied by physics,
chemistry, and partly, mathematics.

CONCLUSION

Integral forms of the Boltzmann distribution

2
n—nuexp[—k—[‘fr], n—nuexp[—”;g?], n—noexp[—v—jz],
8 B v

and the result of their differentiation

v, v?
dn = 2n0—2exp Ry dv,

W5 v

B
are considered. The latter was also deducedinthe colrse of the Maxwell's classical analysis in the
absence of the field of forces for the case of two-dimensional space.

Inthe latter case, the real velocities of molecules were considered, whereas the former deals with
their projections, determining the pressure of a gas. The distributions of the real velocities and
their projections are identical. The field of forces does not affect the molecular velocity distribution,
it just reveals this distribution.

The analysis conducted proposes a new model for the derivation of the distribution of molecules
on the velocities of-their- motion, which should alter the view on the essence of the processes
studied by chemistry; physics, and partly, by mathematics.
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Editor's Choice

DISCOURSE ON THE RELATIVITY OF SIMULTANEITY

Robert L. Henderson '

ABSTRACT

As part of his special relativity, Einstein concluded that the condition of simultaneity of two widely
separated events was relative and would not be the same for observers who were in motion with
respect to each other. Although this conclusion clearly violated the common-sense concept that
any events which occur in the same universal, infinitesimal instant of time are simultaneous for all
observers — regardless of their locations or velocities — it was ostensibly validated based on the
assumptions which Einstein made in arriving at that conclusion. However, an analysis of Einstein's
assumptions made in this regard will reveal that the so-called "relativity-of-simultaneity” concept
was ill conceived.

DISCUSSION

In his paper entitled "On The Electrodynamics of Moving Bodies" published in 1908, in which the
principles of special relativity were first set forth, Einstein proposed a thought problem which led
him to the conclusion that the condition of simultaneity of widely separated events was not the
same for all observers, but rather was dependent on the velocity of the observers who withessed
the events. Although this conclusion clearly violatedthe common-sense concept that any events
which occur in the same universal, infinitesimal instant of time are simultaneous for all observers -
regardless of their locations or velocities - itwas nevertheless assumed to be validated based on
Einstein's assumptions concerning the velocity of light, and his assumed conditions required for
the synchronization of clocks. Howeveryan analysis of Einstein's assumptions made in this regard
inthe aforementioned paper will revealthat the "relativity-of-simultaneity” conceptwas ill conceived,
as follows:

1. As a fundamental‘concept of special relativity, Einstein assumed that the velocities of all light
beams were a constant value ¢ in every direction with respect to all reference frames which were
either at rest or moving with uniform linear motion. This concept was referred to by Einstein as
"The Principle of the Constancy of the Velocity of Light."

2. The Principle of the Constancy of the Velocity of Light was then modified by considering the
velocity of light as it would be determined by observers in two separate reference frames that were
movingwith uniform linear motion with respect to each other. Underthese conditions, the Principle
was assumed to manifest itself in two different ways, as follows:

2.a. Assume there are two observers, one in a reference frame that is arbitrarily designated
as a stationary frame, and the other in an overlapping, moving frame that has a velocity v
in the west-to-east direction with respect to the stationary frame. Let both observers now
determine the velocities of two light beams that are traveling in opposite directions through
both reference frames along their west-east axes, one beam traveling west to east and the
other beam east to west.

10520 W. Campana Dr., Sun City, AZ 85351
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2.b. Now, the stationary observer — because of the Principle of the Constancy of the
Velocity of Light as set forth in paragraph 1 — will find the velocities of both beams to be the
value ¢ within his reference frame. Likewise, the moving observer — also because of the
Principle of the Constancy of the Velocity of Light — will find the velocities of those same two
beams to be the value ¢ within his reference frame.

2.c. However, let the stationary observer now contemplate what the velocities of the light
beams should be in the moving frame. Because the moving frame has a velocity v with
respect to the stationary frame, and since the light velocities were the value ¢ in the
stationary frame, it was assumed that the stationary observer must find their velocities with
respect to the moving frame to be ¢ - v in the west-to-east direction, and ¢ + v in the east-
to-west direction: a simple matter of vector addition. It was therefore assumed that these
¢ - v and ¢ + v velocities also existed in the moving frame!

Let us now clarify the conditions that were developed - through Einstein's’logic — in the previous
three paragraphs 2.a., 2.b., and 2.c. Although the Principle of the Constancy of the Velocity of
Light assumed that the velocity of light would be ¢ in every direction with respect to all reference
frames either at rest or moving with uniform linear motion,«Einstein actually believed that light
velocities could either be c in opposite directions within a.moving reference frame, or c - v in one
direction and ¢ + v inthe other, depending only on which line of reasoning one used to arrive at
the velocities! Although this dualistic condition is at once seen'to be impossible, it is nevertheless
a fundamental element of Einstein's special-relativistic logic.

3. It was also assumed that two clocks whichwere located some distance apart could only be
synchronized if the velocity of light was the same.in both directions between the clocks: Einstein
apparently believed it was necessary for the time interval required for light to travel from the first
clock to the second be the same as the time interval required for light to travel from the second
clock to the first in order to synchronize the clocks. Einstein assumed this requirement for the
synchronization of clocks to be true "by.definition.”

{(However, it should at once be.noted that this assumption is not valid. Although it is true that
clocks can be synchronized if-the velocity of light is the same in both directions between clocks,
it is not necessary forit to be the same. Clocks that are separated can be synchronized utilizing
any convenient method of signal transmission between the clocks: the only requirements are that
the distance between the clocks, and the velocity of the transmitted synchronizing signal be
known. Furthermore, the signal velocity need only be known in one direction: that being in the
direction from the master clock to the slave clock. From the known distance and the known
synchronizing-signal velocity, the transmission time interval can be computed and the clocks
synchronized.)

4. As a consequence of the Principle of the Constancy of the Velocity of Light as interpreted in
paragraph 2 above, whereby light velocity in a moving reference frame could either be ¢ in both
directions, or ¢ - v in one direction and ¢ + v in the opposite direction at the whim of an observer
ina stationary frame, coupled with the foregoing equal-light-velocity requirement for synchronizing
clocks, it was concluded that clocks which were synchronized in one reference frame would not be
synchronized if viewed from another reference frame which had a velocity with respect to the first
frame. This conclusion in turn led to the "relativity-of-simultaneity" concept, which was arrived at
as follows:

Let us assume a stationary reference frame within which are located two clocks separated from
each other along the west-east axis, and let us assume the clocks have been synchronized with
each other, which is permissible according to Einstein's criteria since the velocity of light is
assumed to be ¢ in both directions between the clocks in a stationary frame.
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Let us next assume that two events take place in the stationary frame, one in the vicinity of the first
clock and the other in the vicinity of the second clock. Let us further assume that observers at
each of the clocks note that the events take place at the same instant of local time as indicated on
each of the clocks. Therefore, because the clocks are synchronized, it is assumed that the two
events are simultaneous since they both occurred at the same synchronized instant of time.

Let us now introduce a moving reference frame that has a velocity v in the west-to-east direction
with respect to this stationary frame. Let us further assume there are two observers in the moving
frame who are located along the west-east axis the same distance apart as the two clocks in the
stationary frame, and that each observer has a clock at his location which is synchronized with its
counterpart in the stationary frame. Let us further assume that the two clocks are along-side their
counterparts in the stationary frame when the two aforementioned events take place. Now,
although common sense dictates that the two observers in the moving frame should also find the
events to be simultaneous, according to Einstein, they would not, for the following reason:

Although each of the clocks in the moving frame was assumed to_be synchronized with its
counterpartin the stationary frame, they would not be in synchronism with each other in the moving
frame because of Einstein's convoluted reasoning that light velocity would not be ¢ in both
directions between the clocks (which Einstein assumed was.a requirement for synchronization),
but rather would be ¢ - v in one direction and ¢ + v in the opposite direction! Therefore, since their
clocks would not be synchronized in the moving frame, the two observers would not read identical
local times on their clocks when the events take place, and hence would not find the two events
to be simultaneous in their moving frame.

Based on the foregoing reasoning, then, it was concluded that events which were simultaneous in
one frame of reference would not be simultaneous when viewed from any other frame of reference
which was in motion with respect to the first frame: a conclusion which came to be known as the
"relativity-of-simultaneity” concept.

Now, the fallacy in this line of reasoning.s readily apparent from two different viewpoints. First, if
one applies the Principle of the.Constancy of the Velocity of Light in the manner it was originally
conceived (as in paragraph 1-above), the velocity of light becomes ¢ in all directions in both
reference frames: therefore;the clocks in both frames become properly synchronized and the
events are simultaneous in'both frames.

And secondly, it is 'simply a rational fact that any events which occur in the same universal,
infinitesimal instant of time are simultaneous to all observers, regardless of the observer's
locations or relative velocities. This is a fundamental, common-sense truth against which one must
judge the validity of any theory which attempts to show that the condition of simultaneity is relative.
And in the case of special relativity, the irrationalities which render the relativity-of-simultaneity
concept invalid are Einstein's absurd assumptions that light velocity within a moving reference
frame can have either the same velocity ¢ in opposite directions, or ¢ - v in one direction and ¢ +
v in the other; and that light velocity must be the same in both directions between clocks in order
for the clocks to be synchronized. It should be clearly understood that the relativity-of-simultaneity
thought problem is irrational and has no significant meaning insofar as synchronizing clocks, or
determining the nature of simultaneity, is concerned.

Furthermore, in evaluating the various hypotheses contained in this thought problem, it should be
understood that even the relativistic concept that the velocity of every light beam is the same value
¢ with respect to every moving reference frame is irrational since it violates the common-sense
principal of the vector addition of velocities. (It should also be noted that the FitzGerald contraction
of length and Lorentz contraction of time phenomena — which are assumed to operate within
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moving reference frames in such a manner as to make the velocity of light the same value c in all
moving reference frames — will not perform that function.) However, by slightly altering the
relativistic concept so as to say that the velocity of light is the same value ¢ with respect to every
moving physical body (such as the earth), when measured in the immediate vicinity of the body,
the "constant-velocity" concept becomes rational. With this interpretation of the nature of light, by
simply incorporating the rational concept of a light-conducting medium which is maintained in
equilibrium about each physical body due to the physical interaction of each body with the medium
(analogous to the condition in which the earth's atmosphere is found to be in equilibrium about
each moving hot-air balloon), one is able to rationally conceive not only how the velocity of light
could be the velocity ¢ with respect to all physical, moving reference frames, but also how the
velocity of light would change as it propagated from one physical, moving reference frame to
another, thereby permitting observers in all such moving reference frames to not only synchronize
the clocks within each frame, but to synchronize the clocks within each moving reference frame
with the clocks within every other moving frame.

Based on the foregoing analysis, then, it should be understood that only"by acknowledging the
existence of the universal light-conducting medium can rationality be brought to the problem of
clock synchronization. Thus, the condition of simultaneity of widely separated events can be
correctly determined within every moving reference frame. Furthermore, by hypothesizing the
medium as an intense "universal energy field" (UEF) composed of a dense concentration
of an infinite number of "elementary” particles (i.e., the smallest possible particles, which
possess only the property of mass, or inertia: they have no gravity) in high velocity random
motion, colliding with each other and rebounding with perfect elasticity (which is an
inherent property of the collisions of elementary particles) an innumerable number of times
per second in a manner similar to that of the atoms which comprise the earth's invisible,
energetic atmosphere; it would also provide .the missing ingredient required to resolve
substantially alf the major problems yet facing the physical sciences.

This concept would constitute a medium capable of conducting waves and generating forces: a
medium from which to developthe rational explanations for the phenomena of light, gravity, nuclear
energy, the origin of matter, the nuclear binding force, electric and magnetic field forces,
radioactivity, the Higgs boson (Wwhich is the elementary particle of the UEF), the Higgs field {which
is the UEF itself), the missing mass of the universe (which—again—is the UEF itself), and the
macroscopic configuration of the universe as well. In addition, it would provide the medium
required to generate-both the "zero-point,” or "vacuum” energy, and the compressive force about
every point in space called the "cosmological constant," which are the two hypothesized
phenomena required to provide quantum mechanics with its long-sought, rational foundation.
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OPERATING THE LENT-1 TRANSMUTATION REACTOR: A PRELIMINARY REPORT

By Hal Fox and Shang-Xian Jin

ABSTRACT

The Low-Energy Nuclear Transmutation (LENT-1) reactor can transmute thorium into smaller mass
elements. This transmutation process differs markedly from the natural decay of thorium-232 into
lead-208. Using a small amount of thorium nitrate dissolved in distilled water as the electrolyte, the
LENT-1 reactor will transmute essentially all of the thorium into small mass elements in thirty minutes
processing time. Considerable development work is required to understand the role of reactor
parameters in producing various transmuted smaller mass elements.

A. INTRODUCTION

Most of the current models of nuclear reactions require thathigh energy be used to cause nuclear
reactions, except for the decay of naturally radioactive substances such as thorium and uranium.
Nearly all of the nuclear experimental data has been obtained by experiments based on nuclear
reactors or using high energy particle accelerators. The study of nuclear reactions in or on the
surface of a metal lattice is relatively new. Two international conferences on Low-Energy Nuclear
Reactions have been held and the proceedings published inthe Journal of New Energy [1,2]. Several
important papers have reported on experimentsin which/low-energy nuclear reactions are observed.
This paper reports on the results that have beenachieved by various workers using the Low-Energy
Nuclear Transmutation (LENT-1) reactor,

The LENT-1 reactor consists of a cylindricalelectrode and a disk-shaped electrode positioned on the
interior of the cylindrical electrode. See Fig. 1 for an outline drawing of the LENT-1 reactor. Both
electrodes are made of a special metal (e.g. zirconium). The reactor includes strong stainless steel
end plates and bolts together with Teflon™ seals. When properly assembled, the reactor is a
pressure vessel capable=~of«pro-

cessing about 20 to 30 ml of Filler plug
solution. ~ Some «of..the variable P —— Connector to
parameters are the following: cylindrical electrode
Pressure
Temperature

Support &
connector for
disk electrode

Electric Potential

Electric Current

Input Electrical Power Waveform
(d.c., a.c., pulsing, etc.)

Electrical Parameter Changes _.
During Processing . it

Electrolyte Conductivity Cylinder wall ()

Processing Time Fig. 1 Cut-away of LENT-1 Reactor

Electrode Conditioning

gap

In laboratory experiments over the past three years, the following parameter ranges have been
selected or observed: Pressure from 1 to 25 atmospheres; Temperatures from 70 F to 400 F; Electric
potential from 25 to 600 volts; Electric current up to 5 amperes; Waveforms normally either a.c. or
d.c.; Electrolyte resistance from 2 to 500 ohms; Processing time from 30 minutes to six hours; and
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a variety of electrode conditioning, usually by anodizing, to obtain a high-resistance oxide layer.
Experimental results vary widely with changes in parameters. Over three years of experimentation
hasresulted in useful operating protocols that are highly reproducible in terms of transmuting thorium-
232 into lower-mass elements. Elements and amounts of elements produced by transmutation vary
significantly from one experiment to another. However, it is expected that exact control of operating
parameters will produce essentially the same transmutation results in terms of elements transmuted
and amounts of such elements produced.

Low-energy nuclear reactions constitute a new and potentially highly-valuable branch of physics. The
theory must follow the experimental results as there are no widely recognized theories that explain
all of the experimental observations. This branch of physics is new and will be met with a high degree
of skepticism by many physicists. Moderate skepticism is acceptable and expected for all dramatic
new discoveries. Excessive skepticism or denial of replicated experimental results by proclaimed
authorities must be treated in the same manner as previous declarations against heavier-than-air
machines, atomic energy, data-processing by machines, and space flight. All of these new
discoveries were condemned by self-proclaimed experts.

Replication of experiments with the LENT-1 reactor have been performed by several different groups.
Where the protocols are precisely observed, thorium is transmuted jnto other elements within a thirty-
minute processing period. The following is an excellent definition of a scientific fact: "A scientific fact
is the close agreement of a series of observations of the same phenomena." With this definition, it
can now be stated that low-energy transmutation using the LENT-1 is an scientific fact. However,
workers in this new technology will welcome published reports on further replications or for
experimental additions to the currently-available experimental data. The purpose of this paper is to
provide additional information obtained from a series'of recent (September-October 1997) multiple
experiments (over a dozen) using the LENT-1"reactor. In addition, this paper provides some
important tutorial information.

B. THE USE OF THORIUM NITRATE WITH LENT-1

The element thorium has 26 known isotopes, none of which are stable. However, Thorium-232 isthe
isotope of thorium that is found in nature. This almost stable isotope has a half life (the time it takes
for one half of the element to transmute into other elements) of 1.4 x 10" years or 14,000,000,000
years. Although this thoriumisotope is considered to be radioactive, it is only mildly radioactive and
can be used in normal laboratories without having to operate under the regulations of the Nuclear
Regulatory Agency that.aresprescribed for handling higher-level radioactive materials.

Thorium Nitrate has the chemical compound symbols of Th(NQO.), » 4H,O. Itis labeled by the supplier
as Radioactive and Oxidizer. Class 7 (Primary Risk) and Class 5.1 (Secondary Risk). 1 Type A
Package x 1.2 x 10° Curie. Cargo Only Aircraft! This compound is available from Johnson Matthey,
Precious Metals Division, 2001 Nolte Drive, West Deptford, NJ 08066. (609)384-7000. Fax
(609)384-7282.

Thorium Nitrate is readily soluble in water. For careful experiments, only distilled water should be
used if you intend to make before-and after-processing measurements of elements with a parts-
per-million accuracy. Water that is not distilled may carry various elements in parts per million
quantities that will distract from the accuracy of determining what elements are being produced during
transmutation experiments.

Thorium Nitrate, Th(NO,), « 4H,O, was chosen for testing with the LENT-1 Kit because it is very
soluble in water. Thorium, in nature, consists of about 100% ,,Th*** which is mildly radioactive with
a half life of 1.4 x 10"° years. The entire chain of transmutation events in the natural radioactive
decay of thorium is:
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o Th?2 > _Ra™ > A -->  Th?? --> _Ra’® --> Rn’? -->
186 212 1212 212 208 208
@PO® > Pb?? > Bi¥? > ,Po?? or o, TP* --> _ Pb?"%

If the thorium nitrate were absolutely 100% pure and freshly constituted from chemically-pure thorium,
one could assume that there would be no decay products. However, the radioactive decay products
are continuously produced by the radioactive decay of thorium. The amount of each daughter
product in a prepared sample is a function of previous purity of the thorium and the shelf life of the
product. The following table provides information on half-lives, decay modes, and energies of emitted
particles in the thorium decay series:

TaABLE I. THORIUM DECAY DAUGHTER PRODUCTS

Element Half-Life o (MeV) B (MeV) v (KeV)
Thorium-232 1.4 x 10y 4,01, 3.95 s 5 84)
Radium-228 5.76 v -— 039, 015 14 (53)
Actinium-228 .15 h -— Laslop Bl S e 069, 338
Thorium-228 1.91 v 5.42,; 5.34 o g4, 2ls, 132, leb
Radium-224 3.e6 d 5.09, 5.45 e 240
Radon-220 55.6 s G.259 s 550
Polonium-21e 0.145 s 6.78 -- 805 (w)
Lead-212 10.6 h i SE R, O 239, 3200
Bismuth-212 0.6 m .05 225 40, 727
Polonium-212 298 ns 2.78 % =
Thallium-208 3.05 m -— 18, 1.28, 2615, 583, 511
& .52
Lead-208 stable

SOURCES @ Lapp et al., [3], Hunt [4]4
RADIOACTIVE DECAY PRODUCTS

When a thorium nucleus decays (tfransmutes into another element) the general process is for the
Thorium-232 to emit an alpha particle (essentially an ionized helium-4 nucleus). This alpha particle
emission is accompanied by the'emission of a gamma ray. The gamma ray has a specific energy
level of 59 Kev or 59,000 electron volts. A gamma ray is an energetic photon -- quantized energetic
electro-magnetic radiation:” Note that in the above table, seven of the transmutation events emit
alpha particles andfive.emit beta particles (essentially the emission of an energetic electron). Note
also that all of the transmutation events in the natural decay of thorium emit gamma rays except for
Polonium-212.

One can purchase various types of sensors that will measure alpha, beta, and gamma emissions.
It is important to note that naturally radioactive thorium will emit all three: alphas, betas, and
gammas. It is also important to understand that the natural radioactive decay of thorium (and of
uranium) is a process that gives off energy carried by the kinetic energy of the daughter elements and
by the alpha, beta, and gamma radiation. However, this is not the process that occurs in the artificial
transmutation of thorium in the LENT-1 reactor! The nuclear processes in the LENT-1 reactor are
nhot an increase in the natural decay rate of thorium. The normal chain of radioactive decay of
thorium will continue, of course, in the reactor as the thorium is being processed. This normal
radioactive decay will continue with any thorium remaining after the processing by the LENT-1
reactor. If operated by the established protocols, there will be only a very small amount of thorium
remaining after the standard thirty minutes of processing time.

The type of nuclear reaction that is believed to take place in the LENT-1 reactoris a process by which
one or more protons (ionized hydrogen obtained from the water - H,O) are injected into the nuclei of
the thorium atoms which have been transported onto or close to the surface of one of the
electrodesinthereactor. Normally these reactions take place on the cathode, however, where a.c.
is used it is expected that these reactions take place during the cycle when each electrode is
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temporarily the cathode. The addition of one or more protons to a thorium nucleus causes the
nucleus to become immediately unstable. By fusion of the proton and thorium, Protactinium-233 can
be produced. Pa-233 decays to U-233 and the U-233 decays by alpha emission to Th-228 which
decays by alpha emission to Ra-224 etc. However, it is more likely that the thorium will fission due
to the sudden instability by being injected with one or more protons. This disruption of the stability
of the thorium nucleus can produce fission of the nucleus into two or more other elements. While the
natural decay of thorium ends up as a stable lead isotope (Pb-208, the predominant isotope of lead
found in nature), it is expected that the fission of thorium will be into elemental masses that are
considerably less massive than lead. As an example, if the thorium were to be injected with 2
protons, the thorium could split into two equal parts, then one would expect to get two nuclei of
palladium. More often unequal fission products are expected. Because heavy elements like thorium
are neutron rich (having a higher ratio of neutrons to protons as compared to the lower mass
elements) some unstable isotopes of palladium may be expected (such as Pd-117). These isotopes
generally have short half lives and decay into other elements such as silver, cadmium, indium, or tin
by beta emission. The beta emission process occurs as a neutron in the nucleus emits an electron
and becomes a proton. This is one way that the excess neutrons are consumed. An alternative
would be the release of neutrons. Fortunately, the nuclear reactions that are observed are beta
emissions rather than the emission of neutrons.

Nuclearreactions are complex but not complicated. A study of a chartof the nuclides will show that
unstable elements below the mass of lead will normally decay (tfransmute) into other elements by beta
decay. Therefore, the newly-produced element has one lessineutron and one more proton. The
study of nuclear radiation (often resulting from studies of the resulis of nuclear reactions in the fuel
pellets in a nuclear power plant) has produced a great deal of information as to what elements are
produced from the fissioning of uranium. In general; nearly all of the elements produced by the
fissioning of heavy elements (such as U-235) are either stable or are radioactive and exhibit further
transmutation by beta decay! However, the natural radioactive decay events often produce alpha
particles. Those who proclaim that the LENT-1 reactor must produce neutrons need to be aware of
the extensive experimental evidence, especially with reactors of the class of the LENT-1.

It is true that heavy elements are neutronrich, that is, these heavy elements have a higher ratio of
neutrons to protons as compared with“lower-mass elements. However, these neutrons do not
have to be emitted under nuclear fission processes. Nature has decreed that these excess
neutrons can be transmuted into protons in the nucleus by the emission of electrons. The end result
isimportant in the determination of the transmutation results in the LENT-1 reactor. Please note that
the elements produced by transmutation in the LENT-1 reactor are not always expected to be stable
elements. The experimental evidence is that immediately after the processing of thorium in the
LENT-1 reactor, one or both of the reactor electrodes are radioactive (meaning that the electrodes
emit some combination of alpha, beta, and gamma emissions).

In the processing of the thorium-laden electrolyte, the measurements of emission made using a
Geiger counter are as shown in the following table:

TABLE 2. Before & After Geiger Counter Readings from Electrolyte
Table Data in Counter per Minute

Sample B Sample C Sample D Sample E
Before Processing* 39+ 17 43 + 17 41+ 17 41 +17
After Processing Background Background Background Background

* Counts after subtracting background.
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Those who are somewhat knowledgeahle in electrochemistry would immediately declare that the
thorium has been removed from solution and plated out of solution onto the electrodes. This concept
is not unreasonable. However, alternating current, as used with the specific protocols for the
operation of the LENT-1 reactor is not expected to be effective in plating thorium onto the reactor
electrodes. Here is how to measure whether the thorium has plated onto the electrodes:

TEST1. The naturally radioactive thorium emits alpha and gamma particles. The daughter products
emit alpha, beta, and gamma radiation. The lower-mass fission products from thorium produced in
the LENT-1 reactor are expected to be stable or only emit beta active isotopes, if the thorium is totally
transmuted to the low-mass isotopes. Because of the large size of the alpha particles (a helium-4
nucleus consisting of two neutrons and two protons) any emitted alpha particles can be stopped by
one to a few sheets of paper. The smaller beta particles (essentially energetic electrons) can
penetrate the barrier of a few sheets of paper. Using an alpha sensor (detector) and a beta sensor
(detector) the thorium emissions will have both alpha and beta emissions. The expected nuclear

fission products that cause the electrodes to become radioactive are expected to produce mainly beta
emissions. (However, if the thorium and the daughters are not totally“transmuted to low-mass

isotopes, or the thorium and a proton fuse into protactinium (Pa**®y and.which decays into lower mass
isotopes, then there can be emissions of a, fand y.)

TEST 2. The naturally radioactive thorium has a very long half life of about 14 billion years. If the
radioactive emissions from the electrode are due solely to thorium being plated onto the electrode,
the degree of radioactivity from the electrode will not change with time over a few days or even a few
years. If the radioactive emissions from the electrode are due to beta decay then it is expected
that these emissions will decrease with time of a few hours to a few days. Depending on the
elements being produced by transmutation in the LENT-1 reactor, the half-life of these elements (beta
emitters) will be a combination of the various-elements produced. In some of the experiments that
have been done, the average time for the reduction of the beta emission from the electrode after
processing ranges from an estimated 25 hours to 100 hours. This rapid decrease in radioactivity
cannot be due to the plating of thoriumronto the electrodes. See Fig. 4.

Because of the large number of parameters that can have different values, there may be cases where
thorium is plated onto the electredes. There may be cases where there is a combination of plating
and nuclear reduction of thorium. And there may be cases where protactinium is produced with its
resultant alpha particle emission. The above tests will help to determine to what extent the thorium
is present on the electrodes. However, to determine just what elements are on the electrode(s)
gamma-ray spectroscopy can be used.

C. GAMMA-RAY SPECTROSCOPY

The use of gamma-ray spectroscopy is an appropriate choice of instrumentation to use with these
experiments because all of the daughter products of thorium emit gamma rays except for polonium-
212 which has a half life of 298 nanoseconds. The assumption is made that the total emission
of gamma-rays is an acceptable measure of the amount of radiation in a sample prior to
processing. It is further assumed that the same gamma-ray total emissions after processing
is an acceptable measure of radioactivity. If we ohserve an experimental procedure in which the
radiation of container, electrodes, and gaseous effluent (if any) are the same before and after
processing, then we assume that the changes in radioactivity of the electrolyte is an appropriate
measure of the before and after amount of radioactivity. (Often, the short-term radioactivity of the
electrodes has decreased to near background by the time that samples are processed by local
chemical laboratories.) You may want to submit samples of before-processing and after-
processing to laboratories with suitable gamma-ray spectroscopes. Each element emits gamma
rays having different energy levels. By using instrumentation that can measure the various energy
levels one can determine what elements are present. Such equipment, if properly calibrated and
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operated, can be used to determine which elements are present in the before-and after-processing
samples.

The gamma-ray spectroscope can be used immediately after processing to observe the emissions
fromthe electrodes. If the spectroscope is sufficiently sensitive it will be possible to determine exactly
which isotopes are decaying by beta decay. A complete low-cost spectroscope can consist of a
sodium iodide detector, a power supply, a multi-channel analyzer (mounted on printed-circuit boards
that go into a personal computer) and the proper computer software. Such equipment can be
obtained for about $5,000. This type of equipment will be very helpful for the LENT-1 experimenter.
For better spectroscopes, cryogenic cooling and vacuum systems are required. These features add
an estimated $15,000 to the spectroscope.

If the LENT-1 reactor is properly used, the entire thirty-minute process is operated within a sealed
reactor so that no gaseous effluent is released during processing. However, there may be some
gaseous elements such as helium, argon, chlorine, etc. that may be a by-product of some nuclear
transmutations. Such gases may be released when removing the filler plug from the reactor. There
is no expectation that any thorium would be lost with the release of suchaigaseous effluent. Using
suitable professional laboratory equipment (such as a gamma-ray spectroscope), the electrodes can
be examined to determine what elements are present on the electrode itself. Only a small amount
of thorium has been determined to be a part of the eroded electrode that is the result of running a
thirty-minute experiment.

In LENT investigation the most important measurement may be EDX (Energy Dispersive X-ray
Spectroscopy) or ICP/MS (Inductively Coupled Plasma/Mass Spectrometry) analysis combined with
SIMS (Secondary lon Mass Spectrometry), andswith AES (Auger Electron Spectroscopy) for
determination of elements and their isotopes.

D. PRELIMINARY DATA FROM EXPERIMENTS

The LENT-1 reactor was used with‘a variable power supply in efforts to replicate the experimental
results of the transmutation of thorium. The basic experimental equipment used was a power supply
which allows for the selection of either a.c. or d.c. power from ten to five hundred volts. These
particular experiments used the LENT-1 reactor obtained from the Cincinnati Group; the power
supply; and a computer-acquisition system for counting and storing data from a Geiger Counter. The
entire equipment used for'these experiments cost less than $5,000 including $3,000 attributed to the

cost of the LENT-1_Kit. Therefore, even small companies can participate in the development of this
new technology.
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The resistance of this special electrolytic cell is a function of the amount of thorium nitrate, the
spacing between the disk electrode and the cylindrical electrode, the temperature of the electrolyte,
and the chemical changes that are caused in the electrolyte during processing. The resistance of the
cell changes dramatically, as computed by the voltage divided by the current, during the processing
time. Fig. 2 shows a plot of the cell resistance (and cell temperature) with processing time.

At the initiation of the processing of the thorium solution about 100 watts of power is introduced into
the reactor. This power input causes a gradual rise in temperature of the reactor as measured by a
digital thermometer with a surface sensor affixed to the outside of the cylindrical electrode of the
reactor. Following the prescribed protocols provided with the LENT-1 Kit, the voltage is increased
by ten-volt steps as the current decreases (the internal resistance of the electrolyte increases).
Therefore, the experiments are operated using an approximately constant power input. After about
fifteen minutes of operation the temperature of the electrolyte stabilizes at about 375 F + 50 F. One
may expect that the nuclear reactions would cause an extreme amount ©of heat to be produced.
However, the complexity of nuclear reactions that appear to be present'cansbe a combination of
exothermic (heat producing) and endothermic (heat using) reactions.

From about fifteen to thirty minutes of the processing time, the resistance of the electrolytic cell
strongly increases. This experimental measurement suggestsithat the thorium ions are being
removed from solution faster than other chemical ions are added to the solution. The data from the
same experiment as shown in Fig. 2 has been plotted against the input energy to the reactor. See
Fig. 3. There is a noticeable difference between the.curves in the two figures 2 and 3. Both the
temperature rise curve and the rise in the cell resistance, when plotted against total energy input,
have portions that are relatively linear. This observation suggests that, as expected, the temperature
of the cell is roughly a linear function of the input energy for the first ten minutes of operation. Also,
the rapid increase in cell resistance is quite inear after about 20 minutes of operation. In one
experiment, the cell was operated for an additional thirty minutes. The voltage was controlled to keep
the temperature of the reactor about constant (as a safety precaution). The result was that a
continuous 80 watts of electrical
R I A A A A R I A R SR R R power was fed into the cell. Both
il : AR temperature and cell resistance
remained essentially constant. The
explanation is that the cell, at
temperatures near 400 °F, is radiating
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As inferred by the temperature of the reactor, the internal pressure of the cell ranges from
atmospheric pressure at the start to as high as more than twenty atmospheres (about 0 to 400 psig).
If proper assembly and operation of the cell has taken place, the steam produced from the heating
of the electrolyte is contained within the cell. Note: due to the possibility of the generation of very
high pressures, this experimental apparatus should be placed behind a barrier in the case of
any fracture of the reactor! THIS IS NOT A TOY AND SHOULD BE USED ONLY BY SAFETY-
AWARE TRAINED EXPERIMENTERS.
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BEFORE & AFTER RESULTS

The electrolyte, the disk electrode, and the inner surface of the cylindrical electrode were measured
forradioactive emanations by using a Geiger counter. The before-processing measurements of the
electrodes were essentially at background. The initial thorium solution showed counts considerably
above background. The after-processing measurements showed dramatic reduction of radioactivity
of the electrolyte and dramatic increase of the radioactivity on the surface of the electrodes.

However, measurements made by placing the disk electrode near the sensor of the Geiger counter
showed that the radioactivity of the electrodes is dramatically reduced, apparently on an exponential
basis, from about three times background to about one-third above background, over a period of less
than 100 hours. See Fig. 4 for typical radiation measurements over a 200-hour period. Note that the
combined half-life of the elements that are producing the radioactive emanations ranges from about
50 to 100 hours in different experiments. Some of the disk electrodes were measured using a
borrowed alpha detector. A low level of alpha particle emission was noted. Thealpha emissions are
believed t0 be a‘combination of some
300 small amount of thorium and some
¢ Sample C smallFamounts of protactinium and its
daughter products.
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The before-processing and after-
processing samples of the electrolyte were submitted for ICP mass spec analysis. The most notable
change in the 12 elements selected for analysis was the dramatic decrease (by over 95%) in the
amount of thorium inithe electrolyte. Due to the relative high costs of analytical services, a complete
elemental analysis hasinot as yet been accomplished. A commensurate number of newly-produced
elements has not, as yet, been determined. Copper and silicon were noticeably increased in the
solution. It must be recognized that many of the elements that could have been produced could
combine with electrolysis by-products, notably H and O ions, to produce compounds that are not
soluble in the aqueous electrolyte. Of course, the change in ion content of the electrolyte is evident
by the dramatic increase in the resistance of the electrolyte (Fig. 2 and Fig. 3).

E. SUMMARY

The LENT-1 is one of an increasing number of devices that exhibit transmutation of elements. These
nuclear reactions have been replicated by a few investigators, however, more independent
replications and more extensive post-processing analysis will be required to convince skeptics of the
reality of this new technology. Working with thorium is an advantage because thorium does not
require a "hot lab" environment. Sufficient short-term radioactivity of transmuted products is
produced in the LENT-1 which is an advantage to track the nuclear reactions that modify neutrons
into protons



118 Journal of New Energy Vol. 2, no 2

by beta emission. Typical data indicates that the bulk of the nuclear reactions occur within about a
fifteen minute time period of the thirty-minute typical period that transmutes most of the thorium from
the electrolyte. Due to the nature of the nuclear reactions, considerable chemical and isotopic
analysis will be required by serious experimenters.
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FUSION FACTS to continue reporting on papers published in other venues

NEW DETECTION METHODS

Y. Arata, Y-C. Zhang (Welding
Res. Inst., Osaka Univ.),
"Presence of Helium {*He,* He)
Confirmed in Highly
Deuterated Pd-Black by the
New Detecting Methodology "
J High Temp. Zoc, vol 23
(19977, p 110, Also, Cold Fusion
Times, vol5 no3, Fall 1997 p B
(in Japanese, Engl. abstr)

This paperfocusesinmore detail
on bath the detection of *He and
‘He by the cycled mass
spectroscopy technique of the
authors, as well as  their
technigue of wvarying the M3
ionization voltage to  help
separate the masses (their "vi
effect”). Here they present many
results that they believe confirm
the finding of both He and *He
from deuterated Pd blackintheir
double structured cathode.

HELIUM IN Pd-BLACK

Y. Arata, ¥-C. Zhang (Welding
Res. Inst., Osaka Univ),
“Helium (*He, *He} Within
Deuterated Pd-Black" Froc
Jap. Acad 73 B (1997 pp 1-B.
Also, Cold Fusion Times wol 5,
no3, Fall 1897, p 3.

A separate  smaller  paper,
reporting the helium results anly
i(see the large paper in J High
Ternp. Soc 19597 for all details.

Pd-BLACK ASSISTS TRITIUM
PRODUCTION

Gilbert Bellanger(Camm. &
I'Energie Atomigue Ctr. d'Etudes
de Walduc, Dept. Tritium, 1=, sur
Tille, Francel, Jean Jacgues
Fameau (Domains Lniv,, St
hartin  d'Heres, France),
"Determination of Tritium
Adsorption and Diffusion
Parameters in a Palladium-
Sitver Alloy by E lectrochemical
Impedance Analysis.’ Fusion
Techno., vol 32, ne 1Ay 1997
pp 94-105, 1derefs, 14 figs, 4
tables.

The diffusions and adsorption
patarmeter walues of tritium in
palladivm-=zilver cathodic
membfanes used to produce
pure tritium gas and its isotopes
fromhighly concentrated tritiated
water are determined. It is
showen that permeation increases
with applied cathodic potential,
temperature, and the presence of
a palladium black depaosit on the
cathodic entry surface.  The
diffusion coefficient, tritium
concentration in the alloy, and
the diffusion layer thickness
depend on temperature.  The
presence of a palladium black
deposit on the palladium-silver
membrane improves the
adsorption of tritium.

NO TRITIUM YIELDS

A Bertin, M. Bruschi,
Bystritsky, M. Capponi, 5. De
Castro B, Cereda, A, Ferretti, T.
Florkowski, DO. Galli, B.
Giacobbe, %Y. Gushchin, L.
Marconi, | Massa, C. Maoroni, M.
Piccinini, k1 Poly, LA Rivkis,
Y1, Sakharow, M. Semprini-

Cesari, R. Spighi, v.A Stalupin,
WM Tebus, S0 YWecchi, A
“ezzanl M Willa, A Vitale, J.
Wiozniak, 5. Zavattini, A Zoccali,
“Absence of Tritium Yield in
Metal-Deuterium Systems '
Fhiya At Mucl wal 59 (1996), p
934 (orig. Yad Az vol 59 (1995)
pa7E). Also, Cold Fusion Times,
vals, no3, Fall 1997 p&.

This joint talian/Russiand Polish
team continues to refine its
search for nuclear effects in the
[talian-style cold fusion
experiments, loading deuterium
as the ﬁaa, into Ti chips and
cycling the temperature between
liquid nitrogen and room
temperatures. Aftera number of
these cycles, the gaswas driven
off again by raising the
ternperature and the presence of
tritiurm was checked for. For Ti,
and some allays such as Zrihlb,
LaM Al etc, notritivrmwas found.

MUON-CATALYZED FUSION

Lali G. Chatterjee (Cumberland
Lnie., Lebanon, TR, Sunit K
Mandal (Jadavpur Uni., Phys.
Dept., Calcutta, India), "Can We
Increase the Application
Prospects of Muon-Catalyzed
Fusion?" Fusion Technol, wal
32, noZ, Zept. 19597, pp 246-
252 14 refs, 3 figs, 7 tables.
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Possibilities of improving the
prospects of utilizing muon-
catalyzed fusion are explored
fromseveral angles. Specifically,
the use of photons to artificially
enhance stripping by taking
advantage of an enhanced
stripping mechanism s
suggested. On the muon
production side, the use of heavy
ions for the production of the
parent pions is investigated.

LENR MODEL

Dan Chice, (Physics Dept., Univ.
Lucian Blaga, Romania), "Low
Energy Nuclear Reactions
Elemental Energy (“Cold
Fusion’), no 22, pp 36-39

A very simple model involving a
computer experiment to predict
the energy distribution of a
deuterium ion trapped in a
metallic lattice is presented. The
energy fluctuations are analyzed
and the results are discussed in
connection with the possibility of
the low energy nuclear reactions
in condensed matter occurring.

CONSTANT ENTROPY
SYSTEMS

Remi Cornwall (Friends.of John
Gault, Forest Hill, “London),
“Work in Constant Entropy
Systems,” Infinite Energy, vol 3,
nos 13-14, Mar-Jun 1997, pp
112-120, 14 refs, 8 figs.

This paper aims to show that
heat is not a dead end of energy
transformation and that
macroscopic perpetual motion
could be possible by the Maxwell
Demon-like sorting process in
constant entropy cycles and
phase changes. A realistic
device utilizing first order phase
changes that could show this
effect is then discussed. Heat
re-use is the key to perpetual
motion andthis is shown possible
by theorems developed herein
that state: thermal particles of a
working substance in a closed
cycle can sort themselves at

constant temperature by
microscopic work (via theorem 1)
and that macroscopic work can
be liberated by a change of
phase of the working substance
(theorem?2). Keyto development
of the paper is the irrefutable
spontaneous temperature rise
and density changes on first
order phase transitions which
obey the 1st and 2nd
Thermodynamic Laws, andagain
so when the phase changing
catalystis made and inserted into
closed, isolated system.

The argument having proceeded
along plausible lines (both
theoretical and practical), then
seeks to showthat: if energy can
leave the closed systems in
question, then the Second Law is
broken because there would bera
spontaneousdecrease in entropy
by natural sorting processes. "An
interpretation of Entropy as
merely the heat dissipated by
dissipative (chemical and
temperature gradientas opposed
to conservative) poténtials
follows. The Principle of
Potential Decrease is developed
for the direction of 'Time's Arrow!
whichiencapsulates the Second
Laws This approach is linked in
with chaotic dynamics of the
three or more body problem and
shows that time still has a
direction, even at dynamic
equilibrium; direction arises even
though the underlying equations
of motion are time invariant. The
problem of the sense of time and
memory is tackled, in a constant
entropy system, with the said
principle and the thermodynamic
cycle discussed to show the
'‘one-wayedness' of influence
(causality) and hence sense of
time. The 'Teacup Paradox' is
discussed and shows how that
although, in principal, all the
energy used to make the cup can
be recouped once smashed by
the thermodynamic cycle
discussed, the information
regarding the configuration of its
atoms is always lost.

PLASMON STUDY

F. Frisone, “Study of the Prob-
ability of Interaction Between
the Plasmons of Metals and

Deuterons,” Nuovo Cimenfto,
18D (1996), 1279. Also, Cold
Fusion Times, vol 5, no 3, Fall
1997, p 8.

This evidently hastily written
paper tries to build on from
previous papers of Baldo et al
(1990) and Rabinowitz {(1990). It
presents the results of some
computations of a 1-E model of a
metal lattice with deuterium as
well as other (metallic) impurities,
using the WKB approximation.
The result is that the fusion
probability increases by several
tens ofsorders of magnitude, or
the Ceulomb barrier becomes
much _narrower, for an impure
metal of the type Pt, Pd. or Ti,
compared with the purer metal.
This is not however spelled outin
terms of actual probable dd
fusion rates, so the bottom line is
not clear.

INTERMOLECULAR BOND
ENERGY

Peter Graneau (Ctr. Electromag.
Res., NE Univ., Boston, MA),
“Extracting Intermolecular
Bond Energy from Woater”
Infinite  Energy, nos 13-14,
March-June 1997, pp 92-95, 13
refs, 4 figs.

When a small amount of energy
from a high voltage capacitor is
discharged through a few cubic
centimeters of water, a strong
explosion results which cannot
be explained with thermodynamic
nor electrodynamic forces. The
90-year history of unusual water
arc explosions and their
technological applications is
reviewed. Three years ago it
was discovered that what
explodes is not the liquid water
plasma but a quantity of dense
cold fog generated in the plasma.
The paper examines the science
of this phenomenon.
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It is concluded that tiny fog

dr
molecular bond energy, per unit

energy difference is liberated
mechanically when the
fog
repulsion forces between the fog
The extracted bond
en
energy of the fog, was deposited
in
in the clouds. It is argued that
he heat of condensation is
transformed
that the explosions are actually
by concentrated solar
energy
the atmosphere. The extraction
internal water energy does not
contribute to environmental

ZPF - INERTIA, GRAVITY,
& MASS

BernhardHaisch, Alfonso Rueda,
H.E. Puthoff, "Physics
Zero-Point Field: Implications
Inertia, Gravitation and
Mass Speculations

and Technol wvol 20,1997, pp
99-114, 69 refs.

studies of the physicsof

a classical electromagnetic

field (ZPE) have
implicated

for a number of quantum

implies that the ZPF may play an
more significant role as the
source
of matter. Furthermore, this
electromagnetism and inertia
that it may be fruitful to
investigate
fundamental physical process of
¢ radiation by
accelerated
couldbe interpretedas scattering

could also bear upon the origin of
reaction and on the

existe

function underlying both thermal

emission

dependent Davies-Unruh effect.

substantiated by further

investiga

wouldbe necessitatedin physics.
overview of these concepts is

presented

research agenda which could

lead to revolutionary
technologies.

aisch, Rueda, and Puthoff
were
"Scientists of the Year" for their
paper on inertia ("Inertia
as
Force, Phys. Rev. A, 49, 678-94).
NEN, February, 1994, pp
1-6]

0O.D. Kazachkovskii, “A
Mechanism for Cold Fusion
At Energy vol 81 (1996), p 749;
[ Aformn. Energ. vol
81

Atomn. Energ (vol 81, no 4
(1996), p 309]+ Also; Fusion
Times vol 5 no 3, Fall 1997, p 8.

K
paper of his on the discrete
of an electron filed in

c
an explanation of cold fusion.
defects in PdD cause
potential energy peaks,

electrons there. This divides the
ice into cells, which can get

excited

Atcertain cell dimensions, the dd
might take place. The

model

current would favor fusion an a
should be used that has

a small lattice defect density.

INTERFACE

P.P. Khramtsov, 0O.G.
Peculiar Pro-
cesses
by Electrical Discharge
throug
Water-Vapor Interface /nzh.
., vol 89, no 5 (1996), p
[in Russian], Cold
Times,

In this experiment, the liquid
heavy water was also the

cat

tungsten and hanging in the
head space. Voltages

around

discharge current varied from 80

to

neutrons with a single detector
discriminator circuitry. The

neutr

n/min. and a roughly linear

of neutron flux with
cu
of around 1000 n/s at 100 mA.

TRAPPED NEUTRON COLD

H. Kozima, K. Khaki, T.

W

Koike, “ Verification

of the Trapped WNeutron

Model of Deuteron

Fusion

Systems  Repts fac. Sci.

Shizuoka ., vol 31 (1997), p
Cold Fusion Times vol 5, no

3, Fall 1997 p Q.

has previously given his
explanation of cold fusion. He
that there are a lot of
low-ener
from cosmic infall and reaction
hydrogen. These low-
energy
deuterons in metal, so that we
reactions n + D -
gamma, and then the triton
furtherast+ d - “He
The gamma is absorbed quietly
and the high-energy
neutron
other deuterons into more fusion.
authors examine this model
theoretically and semi-
and find that the
model
observations.
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HEAT, TRITIUM, & HELIUM

H. Kozima, S. Watanabe, K.
Hiroe, M. Nomura, M. Ohta,
“Analysis of Cold Fusion
Experiments Generating
Excess Heat, Tritium and
Helium,” J. Efectrolanal. Chem,,
vol 425 (1997), p 173; Cold
Fusion Times, vol 5, no 3, Fall
1997, p 9.

The results of Fleischmann et al
(1989)and others are considered
in the light of the authors’ model
of trapped neutron catalyzed
fusion. They believe that surface
layers of Li, laid down under
electrolysis, as well as other
chemical species, contribute to a
number of nuclear reactions
involving neutrons. Their model
also suggests the possibility of a
chain reaction, consistent with
the melt-down claimed by
Fleischmann et al (1989).

TNCF THEORY ANALYSIS

H. Kozima & K. Khaki (Shizucka
Univ., Japan), "TNCF Analysis
of Excess Heat in Ni/H/K
System," Elemental Energy

(“Cold Fusion”), no 22, pp 40-44;
20 refs.

The authors analyze the
experimental results of
experimental reports by Mills and
Kneizys (a nickel, light water,
potassium carbonate system)
and also a similar system
obtained from Hydrocatalysis
Power Corp. (now BlackLight
Power) with the experiment
performed by Niedra, Myers, and
Baldwin for NASA. In both cases
the authors get essentially
identical results by using their
Trapped Neutron Catalyzed
Fusion model. The conclusions
are that cold fusion phenomenon
occurs in a system not only with
heavy water but also with light
water and that acceptable

cathodes are palladium, titanium,
and nickel.

REDUCED RADIOACTIVITY

H. Kozima (Shizucka Univ.), "On
the Reduced Radioactivity of
Tritium Absorbed by Titanium,"
Elemental Energy ("Cold
Fusion’) no 22, pp 45-48, 15
refs.

Aremarkable experimental result
of reduced radioactivity to tritium
absorbed by titanium observed
by O. Reifenschweiler is
analyzed on TNCF model. The
radioactivity measured is not
discriminatedin energy and isthe
total result of the beta from
tritium and neutron in the sample.
In TNCF model, trapped thermal
neutron in a crystal can be
affected by its decay behavior by
the interaction with lattice nuclei.
The reduction of the radioactivity
is interpreted as a result of the
neutron-lattice interaction, i.e. the
disappearance of the
radioactivity of some neutrons in
the sample in{ an. optimum
condition. The density of the
trapped . thermal™ neutron
contributingto the phenomenon
obsenvedwas determined at
approximately 10" per cu. cm. in
accordance with the previous
datas obtained in different
experiments.

[The concept of the TNCF model
is that there are trapped neutrons
in many metal lattices and that
the density of the trapped
neutrons ranges from 10° to 10"
neutrons per cu. cm. If it is
assumed that the atomic density
in a metal lattice is about the
same as Avagadro's number
{about 6 x 10% atoms per gram-
molecular mole) then the ratio of
atoms to thermal neutrons is in
the range of 10" to 10°%. Also, it
appears that the standard half-
life of a neutron in a vacuum of
about 10.4 minutes must be
considerably different for a
thermal neutron imbedded in a
metal lattice. Ed]

HEAT IN PROTON
CONDUCTORS

H. Kozima, Masayuki Ohta,
Masahiro Nomura, & Kasuhiko
Hiroe (Shizuoka Univ.),
"Analysis of Excess Heat
Generation in a Proton
Conductor,'Elemental Energy
(“Cold Fusion”), no 22, pp 49-53,
10 refs.

A careful observation of the
excess heat generation in a
proton conductor ... in D, gas ...
was analyzed using the TNCF
model.. The data was analyzed
on the assumption that the
excess heat was generated by
reactions of the trapped neutron
with nuclei in the volume and in
the surface layer ... The
experimentalresults includingthe
excess heat without D.C. power
were explained consistently. The
density of the trapped neutrons
was determined ... [to be about]
4.0 x 10" neutrons per cu. cm.,
which is in the middle of the
values determined in other cold
fusion materials.

DATA OF HEAT, X-RAYS, “He

H. Kozima, Katsuhiko Hiroe,
Masabiro Nomura, & Masayuki
Ohta (Shizuoka Univ.),
"Explanation of Experimental
Data of X-ray, Heat Excess and
‘He in a PdD/Li System’
Elemental Energy (“Cold
Fusion™), no 22, pp 54-57, 12
refs.

Experimental data using the X-
ray, the excess heat and “He in
Pd.J/Li cathodes were analyzed
using the TNCF model. A
quantitative relation between the
number of “He atoms and the
amount of the excess heat
generated in the cathodes were
consistently explained using a
single adjustable parameter n,,
density of the trapped thermal
neutron, the value of which was
determined as approximately 10°
neutrons per cu. cm. A ratio of
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the number of the events N,
generating the excess heat Q
andthe N,. were evaluated from

the experimental data as 110 5
while the theoretical value was 1

using the model.

COLD FUSION PHYSICS

Hideo Kozima, Kaori Khaki, &
Masayuki Ohta (Shizuoka Univ.},
"The Physics of the Cold
Fusion Phenomenon,"
Elemental Energy (‘Cold

Fusion’), no 22, pp 58-78, 52
refs.

More than 25 typical experi-
mental data on the cold fusion
phenomenon had been analyzed
phenomenologically by the TNCF
(Trapped Neutron Catalyzed
Fusion) model based on an
assumption of the quasi-stable
existence ofthethermal neutrons
in solids with special
characteristics, giving a
consistent explanation of the
whole data. The densities of the
assumed thermal neutron in
solids were determined in the
analyses from various
experimental data and were in a
range of 10° to about 10"
neutrons per cu. cm. The
success of the analyses verifies
the validity of the assumption-of
the trapped thermal neutron.
Physical basis of the model'were
speculated facilitating the quasi-
stable existence of the thermal
neutron in the crystals satisfying
definite conditions.

[The real key to the assessment
of the virtues of the TNCF model
will be to check all of the many
nuclear reactions that occur and
determine if such nuclear
reactions can be produced by
neutrons and meet the
requirements of the conservation
rules for nuclear reactions. ]

SPHEROMAK-LIKE FORMS

Alexander B. Kukushkin, Valentin
A. Rantsev-Kartinov, Arkady R.
Terentiev {Inst. Nucl. Fusion,
Rus. Research Citr., Kurchatov
Inst., Moscow), “Formation of a
Spheromak-Like Magnetic
Configuration by a Plasma
Focus Self-Transformed
Magnetic Field,” Fusion
Techno., vol 32, no 1, Aug. 1997,
pp 83-92, 17 refs, 7 figs.

Experimental results are
presented that verify the formerly
predicted possibility of the
formation of a closed, sphero-
mak-like magnetic configuration
(SLMC) by the natural magnetic
fieldof aplasma focus discharge.
The model is based on the self:
generated transformation of a
toroidal{i.e., azimuthal) magnetic
field into a poloidal one. At the
final stage of the discharge, the
SLMC takes the:sform. of a
squeezed sphefomak, .which
includes a combined Z-3 pinch
as its major axis; exhibiting a
power _density several orders
of magnitude larger than that
measured experimentally on a
force-free flux-conserver-
confined spheromak formed
by helicity injection. The
results suggest the possibility of
further concentrating the plasma
power density by means of
compressing the SLMC-trapped
plasma by the residential
magnetic field of the plasma
focus discharge.

A gualitative model is given for
the scenario of the SLMC-
producing plasma focus
discharge. Special emphasis is
placed on the difference of this
approach from conventional
approaches to the role of
magnetic field reconnection
processes in plasma  focus
dynamics. The operational
conditions necessary to stimulate
SLMCformulation in high-current
gaseous discharge systems and
the used of SLMC-trapped
plasmas are discussed briefly.

A SHORT REVIEW:
A.B. KUKUSHIKIN’S PAPER
by Dr. X.S. Jin

The magnetic field in a plasma
focus discharge could, in
principle, be transformedto other
types of configurations, for
example, the spheromak-like
configuration as the paper
proposed. The main problem of
this type of plasma device is that
because of various macroscopic
and microscopic plasma
instabilities, the confinementtime
of the plasma could not be high
(only »10° s). Therefore, it can
be used as radiation andfor
neutron“source, but there is no
possibility to be developed to a
(hot) fusion reactor.

This is not a device for charge-
cluster formation:

1. What it confines is charge-
neutral plasma, not charged
particles.

2. The density of the plasma in
the plasma focus discharge is
about 10" - 10" particle / cm?,
not as high as ~10%* fem?, like in
charge cluster.

3. It is for confinement of
plasma, not for acceleration of
charge clusters.

UNIFIED MATTER FIELD
HYPOTHEOSIS

AA Nassikas (Larissa Ed. Inst.
of Technology, Greece), “The
Hypothesis and the Equations
of the Unified Matter Field’
Infinite Energy, nos 13-14, Mar -
Jun. 1997, pp 120-124, 17 refs, 1
fig. Originally published in Proc.
Intnl. Conf. on New Ideas in
Natural Sci., St-Petersburg
Phys. Soc., 1996.

The purpose of this paper is to
state the equations of the unified
matter field which is derived from
the hypotheses that say
spacetime can be regarded as
matter. Thus the unification of
the GRT (General Relativity
Theory) and the QM (Quantum
Mechanics) can be approx



124

Journal of New Energy

Vol.2,no 2

imated, the operators of
spacetime magnitudes can be
stated and the matter field can be
described — in a Euclidean
spacetime of reference — in its
whole extent with spacetime
wave functions. The charge
space is regarded as an
imaginary gravitational space
which coexists with the real one,
the two of them being
interconnected. Thus a system
of equations of space as a whole
including the antimatter is stated
and a possibility of application in
gravitational technology is
shown. A verification is given
through the fractal geometry
which seems to apply in many
matter systems characterized by
the property of selfsimilarity.

MEASURING CF REACTION

D. Li {Joshou Dazue Xuebao),
“Principle and Experimental
Method for the Measurement
of the Cold Fusion - Reaction
Cross Section,” Ziran
Kexueban, vol 17, no 3 (1996) p
65 (Chinese, Eng. abstr.); Cold
Fusion Times, vol 5, no 3, Fall
1997, p 15.

“This paper discussed the
measuring principle and the
experimental method of the cold
fusion-reaction cross segtion«in
detail, which provided.a possible
path for verifying the existence or
no of the cold fusion.» The
principle and method discussed
in this paper can be applied to
some practical problems in
electrochemistry.” (Direct quote
from the summary.)

GLOWDISCHARGE PROCESS

R. Lu, “X-Ray Emission and
Cold Nuclear Fusion in Glow
Discharge Process of a Kind of
Gas,” Trends Nucl. Phys., vol 12,
no 1 (1995), p 44 (in Chinese,
Eng. abstr.); Cold Fusion Times,
vol 5, no 3, Fall 1997, p 15.

This looks like a theoretical
analysis of earlier results. The
charge-dipole model was

introduced to solve the
Schroedinger equation and this
results in the prediction of x-ray

emission from such experiments.
Cold fusion took place, says the

abstract.

SrCe SOLID-STATE
ELECTROLYTE

T. Mizuno, K. Inoda, T. Akimoto,
K. Azumi, M. Kitaichi, K.
Kurokawa, T. Ohmori, M. Enyo,
‘Anomalous Gamma Peak
Evolution from SrCe Solid
State Electrolyte Charged in D,
Gas," J. Hydrogen Energy, vol 22
(1997), p 23; Cold Fusion Times,
vol 5, no 3, Fall 1997, p 15.

A mixture of metal oxides of .Sr,
Ce, Y and Nb was mixed,
sintered, powdered, washed with
ethanol, formed into tablets and
sintered again. A Pt layer was
deposited on both flats, “thin and
porous enough.to let hydrogen
through. The‘tablets were then
put into aschamber, evacuated
and charged with D, gas. An ac
voltage of 5-45V and 0.0001 to 1
Hz .was then applied (the
“electrolysis”) and gamma
emission was measured by a
Ge(Si) detector, before and after
electrolysis. There were some
gamma peaks observed with
deuterium, but not without, or
with hydrogen. These peaks
indicated the formation of "“'Pt,
#8m and *°Sm, by cold fusion
of Pt with deuterium.

WATER ARC
TRANSMUTATION

K. Nakamura, T. Kawase, |.
Ogura, “Possibility of Element
Transmutation by Arcing
Water,” Kinki Daigaku
Genshiuoku Kenkyusho Nenpo,
vol 33 (19986), p 25 (Japan., Eng.
abstr.); Cold Fusion Times, vol 5
no 3, Fall 1997, p 15.

The abstract reveals that this
was electrolysis in heavy water
electrolyte (electrodes or
electrolyte not given) with arcing.
In the text we find “15V,” a

largish cell voltage. The head
space gas was analyzed as a
function of arcing time, and the

abstract notes that carbon was
converted to nitrogen. No visible
explanation of where the carbon
is from. Excess heat is said to
have been found, by 21% over
consumed power.

PARTICLE EMISSION SEARCH

J.P. Nicholson, “A Search for
Particle Emission from a Gas-
Loaded Deuterium-Palladium
Systemi _in the Alpha-Beta
Phase” Fusion Technol., vol 30
(1996), p 383, Cold Fusion
Iimes, vol 5 no 3, Fall 1997, p
15

Pressurized D, gas was applied
to Pd samples in a chamber
containing a proton detector (s/c)
and with a neutron detector (a
single *He tube). In most runs,
nothing was observed but there
were two brief excursions above
the background of the proton
counter, corresponding to fusion
rates of 4 x 107" fus/dd/s or so,
or about Jones et al levels. The
authors regard these results as
inconclusive.

SPACE ENERGY FOR
SPACEFLIGHT
Courtesy of the author

H.E. Puthoff, Ph.D. (Inst. Adv.
Studies at Austin, TX), "Can the
Vacuum be Engineered for
Spaceflight Applications?
Overview of Theory and
Experiments." presented at
NASA's Breakthrough Propulsion
Physics Workshop on Aug. 12-
14, 1997.
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Quantum theory predicts, and
experiments verify, that empty
space (the vacuum) contains an
enormous residual background
energy known as zero-point
energy (ZPE). Criginally thought
to be of significance onlyfor such
esoteric concerns as small
perturbations to atomic emission
processes, it is now known to
play a role in large-scale
phenomena of interest to
technologists aswell, such as the
inhibition of spontaneous
emission, the generation of
short+ange afttractive forces
(e.g., the Casimir force), and the
possibility of accounting for
sonoluminescence phenomena.

ZPE topics of interest for
spaceflight applications range
from fundamental issues (where
does inertia come from, can it be
controlled?), through laboratory
attempts to extract useful energy
from wvacuum fluctuations (can
the ZPE be "mined" for practical
use?), to scientifically-grounded
extrapolations concerning
"engineering the wvacuum" {is
"warp-drive" space propulsion a
scientific possibility?). Recent
advances in research into the
physics of the underlying ZPE
indicate the possibility of potential
application in all these areas of
interest.

COLD FUSION THEORY

Hidetaka Sada (Mitsubishi Heavy
Ind., Ltd., Nucl. PlantEngr. Dept.,
Kobe Shipyard, Japan), "Theory
of Nuclear Reactions in
Solids," Fusion Technhol., vol 32,
no 1, Aug. 1997, pp 107-125, 32
refs.

A theory of cold fusion is
presented, based on the Bloch
theorem. The Bloch functions
are used to represent the
charged reactants and products
of the nuclear fusion reaction in
solid-state crystals. The nuclear
fusion reaction is treated as a
perturbation, the validity of which
is shown. Field operator

formalism, or quantum field
theory, is used to calculate the
transition matrix elements.
Density of final states s
calculated based on the phonon
theory. The reaction rate and
fusion power output density are
calculated by Fermi's golden rule,
and from them it is recognized
that they look as if they had no
reproducibility unless itis known
that they depend on the number
of the primitive cells in one
crystal, the numbers of both the
reactants and products, and the
degree ofthe effectiveness of the
Pauli exclusion principle. The
triggering mechanism may also
have a relation with its
dependence on the aforemen-
tioned parameters.

Threeselection rules are derived.
One of them is very important
and valuable because it suggests
that cold fusion is a very clean
energy resource; .., the
radioactivity levelof coldfusion is
extremely low..and safe
compared with its output power
or the current fission output
power, “The“ratio (fit) of the
production rate of 4He (heat) to
that of" ftritons is derived
quantitatively and compared with
the  observed wvalue. The
necessary conditions for cold
fusion to occur and continue are
given. Quantitative descriptions
about nuclear fusion reactions in
light ({(or hydrogen) water
electrolysis are also given.

NUCLEAR ASH & HEAT

Mitchell Swartz, “Metachronous
Releaseof Nuclear Ash Linked
to Excess Heat” Cold Fusion
Times, vol 5, no 3, Fall1997, p1.

Helium-4 (*He) is one product
linkedto the production of excess
heat. This has been reported for
palladium systems involving
electrolysis (Cold Fusion Times,
vol 2, no 1, vol 4, no 1) and
ultrasound {(Cold Fusion Times,
vol 3, no1). Drs.

Yoshiaki Arata and Yue-Chang
Zhang from Osaka University
have identified both helium-4and
helium-3 as do novo nuclear
products in deuterium heavy
water cold fusion. Their careful
work has involved quadrupole
mass spectrometer (QMS)
capable of clearly resolving any
potentially generated “He [the
putative deuterium nuclear
reaction product (*fash™)] from the
highly deuterated palladium-black
loaded metal (pd-black ~ 0.04
UM and arranged as atomic
clusters).

CODEPOSITON OF Pd & D2

Mitchell R. Swartz (JET Energy
Techno., Inc.,, Wellesley Hills,
MA) "Codepositon of
Palladium and Deuterium
Fusion Technol., vol 32, no 1,
Aug. 1997, pp 126-130, 14 refs, 2
figs, 1 table.

The quasi-one-dimensional
model of isotope loading into a
material relates the loading flux,
the electrical order/thermal
disorder ratio, and other physical
issues. The theoretical
nonequilibrium deuteron/
palladium ratio at thesurface ofa
palladium electrode, previously
shown to depend on the loading
flux ratio, is corrected both for
intrapalladial diffusion of the
loaded deuterons and for
secondary changes in electrode
volume, possibly explaining the
often considerable time elapsed
until the onset of the desired
reactions.

IECEC CONFERENCE
SELECTED ABSTRACTS:

The full papers from the 32nd
IECEC ‘"International Energy
Technology" (Jul. 27 - Aug. 1,
1997, Honolulu, HI) are available
from the American Institute of
Chemical Engineers, GPO Box
29496, New York, NY
10087-9495, 1-800-242-4363.
The Proceedings cost is $210.00.
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Patrick G. Bailey (Inst. New
Energy, Los Altos, CA), Hal Fox
(Fusion Information Center, Salt
Lake City, UT), A Review of the
Patterson Power Cell,” IECEC
1997 Proceedings, paper
#97221.

An independent summary review
is presented of the Patterson
Power Cell™ as developed by
Clean Energy Technologies.
Information is drawn from
publicly available information,
and requested information and
data from CETI. Itis found that
this cell seems to operate as
advertized by CETI| and that
there is a very large amount of
supportive documentation
available in the public domain to
support its operation and
capabilities. The ability of such
cellsto neutralize alpha radiation
is fairly well understood. An
ability to neutralize gamma or
other forms of radiation remains
to be seen.

Patrick G. Bailey {Inst New
Energy, Los Altos, CA), Toby
Grotz (Wireless Engineering,
Craig, CO), James J. Hurtak
(Academy for Future Science;
Los Gatos, CA), “Survey and
Critical Review of Recent
Innovative Energy Conversion
Technologies,” |IECEC" 1997
Proceedings, paper #97215.

A summary review is presented
of the experiments, motors,
generators, devices, and demon-
strations that have been reported
in the past several years to
produce near-unity or over-unity
operation. The concepts of free-
energy, zero-point energy, and
over-unity devices are not new,
and many examples of such
devices have been built within
the last 100 years. Several
researchers are reviewed and a
few are selected for immediate
interest and support. Whether
new forms of potential energy
can be demonstrated and
successfully utilized within the

near future for the ultimate
benefit of the human race
remains to be seen.

Patrick G. Bailey (Inst. New
Energy, Los Altos, CA), Nancy C.
Worthington (AUM Foundation,
Redwood City, CA), “History
and Applications of HAARP
Technologies: The High Fre-
quency Active Auroral
Research Program,” |[ECEC
1997 Proceedings, paper
#97216.

A serious review of HAARP is
presented. On the surface,
HAARP appears to be a nice
military "scientific endeavor
aimed at studying the properties
and behavior of the ionosphere.!!
Upon further investigation,
HAARP appears to be filled with
secrecyand fraught with. possible
severe dangers. Attempts to
reopen an official assessment of
this program and its old.out-dated
unclassified® Enwironmental
Impact Statement have thus far
failed. HAARP appears to be in
use by ARCO to sell natural gas
to thew military that would
otherwise be trapped in Alaska.
The HAARP patents imply that
Billions of Watts could easily be
usedto power HAARP, with no or
few equipment upgrades. The
patents are now owned by a
majormilitary contractor. Many of
the possible applications, as
stated in the actual patents
supporting HAARP, would be
classified. An Independent
Review Committee needs to be
formed to access the possible
dangers of the various real and
possibly classified HAARP
projects. This Committee needs
to be independent from US
Federal politics, Alaska state
politics, the US military, and
ARCO oil interests, and would
probably need to report to both
the Congress and the Senate.
There is a great need to form this
Review Committee, and the time
to form it is NOW!

Patrick G. Bailey (Inst. New
Energy, Los Altos, CA), Toby

Grotz (Wireless Engineering,
Craig, CO), James J. Hurtak
(Academy for Future Science,
Los Gatos, CA), “Review and
Status of Reported Innovative
Energy Conversion
Technologies, Contrasted
Using a Consistent RSD
Ranking Scale,” I[ECEC 1997
Proceedings, paper #97212.

A summary review and status is
presented of the experiments,
motors, generators, devices, and
demonstrations that have been
reported in the pastseveral years
to preduce near-unity or over
unity operation. The concepts of
free-energy, zero-point energy,
and.over-unity devices are not
new, and many examples of such
devices have been built within
the last 100 years. Several
devices are reviewed and ranked
by a consistent research,
development, and
commercialization ranking scale.
Those devices nearest to
commercialization are identified
and summarized. Whether new
forms of potential energy can be
demonstrated and successfully
utilized within the near future for
the ultimate benefit of the human
race remains to be seen.

Giacomo Bisio (Energy &
Conditioning Dept. Univ. Genoa,
ltaly), “Thermodynamics of
Magnetic Systems and Some
Applications,” |[ECEC 1997
Proceedings, paper #97001.

Until quite recently, the theory of
continuous media dealt mainly
with diamagnetic and
paramagnetic fluid. The
researchers did not consider
magnetizable fluids, probably
because such media had not yet
been discovered in natural
conditions and did not exist until
recently as manufactured
products. However, in the early
1960s magnetic fluids (MF) could
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be synthetically prepared, since
then technological interest in MF
has grown rapidly.

Besides, magnetic refrigeration
has been used for over 60 years
as a technology to achieve
temperatures below 1 K,
employing magneto caloric effect
ofsome solid material. However,
in the last twenty years, the
technology has been developing
forrefrigeration application above
1 K up to and including heat
pumps above room temperature.
The work has been multinational
in scope and has focussed on the
analysis of magnetic
thermodynamic systems,
investigation of magnetic material
suitable for refrigerants, and
development of prototype
refrigerators.

After a synthetic review of the
basic properties of MF, and of
magnetic refrigerators and heat
pumps, the aim of this paper is a
thermodynamic examination of
these systems in comparison
with the relations usually applied
to fluids. Three independent
variables are generally
considered, whereas usually only
two wvariables have been
considered till now for what is
known to the author,
Furthermore, some application.of
MF are taken into acceunt .in
particular, possibilities. of
converting thermal™=into
mechanical energy are
examined.

J. Dash, R. Kopecek, S. Miguet
(Phys. Dept., Portland State
Univ., OR), “Excess Heat and
Unexpected Elements from
Aqueous Electrolysis with
Titanium and Palladium
Cathodes,” |ECEC 1997
Proceedings, paper # 97368.

Presented here are results of
research performed at Portland
State University during the period
1994 to 1996.

Excess heatwas produced at the
rate of about 1.2 watts during
electrolysis of heavy water with a
titanium cathode weighing

0.0625g. Analysis of the
electrodes before and after
electrolysis with a scanning
electron microscopy (SEM) and
an energy dispersive
spectrometer (EDS) revealed
that new surface topographical
features with concentrations of
unexpected elements (V, Cr, Fe,
Ni, and Zn) formed during
electrolysis.

The morphology and micro
composition 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.

Hal Fox (Fusion Information
Center, Inc., Salt Lake City, UT),
Patrick G. Bailey (Inst. New
Energy, Los Altos, CA),
“‘Possible New Applications of
Low-Energy Nuclear
Reactions,”+ |[EGEC 1997
Proceedings, paper #97231.

Now .thatywe understand the
importance and nature of cold
fusion,it is time to nominate B.
Stanley Pons, Martin
Fleischmann (Fellow of the Royal
Society), and Kenneth R.
Shoulders for a Nobel Prize.
Pons and Fleischmann deserve
the prize for their fundamental
discovery of cold fusion.
Kenneth R. Shoulders deserves
a part of the prize for his
excellentworkin discovering and
revealing how nuclear reactions
take place in both the palladium-
heavy-water system and in the
sono-fusion system. A further
degree of experimental
information about nuclear
reactions has been added by the
Neal-Gleeson Process. A
summary of these fundamental
discoveries illustrates how
importantthese discoveries have
been and will be in the rapid
advancement of the treatment of
radicactive wastes (especially
radioactive slurries); the
production of thermal energy
without neutrons; and probably
the development of factory-made
scarce elements.

Hal Fox (Fusion Information
Center, Inc., Salt Lake City, UT),
Patrick G. Bailey {Inst. New
Energy, Los Altos, CA),
“High-Density Charge Clusters
and Energy Conversion
Results,” [ECEC 1997
Proceedings, paper #97230.

Several recent developments of
devices that produce low-energy
nuclear reactions are explained
by the deliberate or fortuitous
production of high-density charge
clusters. Some and perhaps
most ofthe nuclear reactions ina
variety” of fluids and devices
including the Pons-Fleischmann
cold® fusion discovery
(palladium/heavy water systems),
in nickelflight water systems, in
Patterson Power Cells™ in
low-pressure deuterium gas
devices, in sparking-in-hydrogen
devices, in exploding fire balls,
and inthe Neal-Gleeson Process
are explained by the creation,
launching, and impingement of
high-density charge clustersona
targetelement or elements. This
paper presents evidence of the
application of the control and use
of high-density charge clusters
for Plasma-Injected
Low-Energy Nuclear Reactions
in the production of low-cost,
nonpolluting, abundant thermal
energy.

Peter A. Gibas, Friedrich
Greilinger, Jean-M. Lehner,
Wemer Rusterholz (RQF Inst.
Switzerland), “Free Energy by
Space Quanta Manipulation
(RaM),” IECEC 1997
Proceedings, paper #97145.

RQM - i.e. the Space (German:
Raum) - Quanta - Manipulation
stands for purposeful dilution
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resp. Compression of the space
quanta medium and thereby
resulting interactions with the
matter contained within the
influenced space volume.

RQM aggregates - containing a
system of electromagnets set in
aspecific geometric arrangement
- are capable of converting
mechanical pressure differences
within the space quanta medium
(gravitational waves) into electric
energy. The RQM technology
was made possible as result of
new scientific discoveries in the
fields of electromagnetism,
electrostatics, gravitation and
magnetic flux dynamics as well
as implosion techniques.

The RQM-effect (i.e. the pulsed
emission of charge carriers from
RQM base unit) has been
achieved for the first time on
June 2, 1995, At that time the
perceived energy peaks similar
to avalanche effects were
reduced and brought under
control. The experimental instal-
lation was then modified for
battery operation and the
proprietary newly developed
electronic control was also
integrated.

From there on it was possible to
always accurately control the
RQM installation.

The RQM Experimental
Installation - shown and'demon-
strated in the laboratory near
Rapperswil Switzerland - enabled
atthe end of September 1996 a
stable energy yield with a factor
of approx. 6 to 7.5 at 225 Watts.
The efficiency is calculated by
means of recharging the
batteries. Itisimportant to know,
that for those tests and
measuring works only the less
efficient RQM sectors were
activated because of security
reasons.

We are now improving the
efficiency and thus increase the

useful energy by activating all
RQM sectors. The problem of

the excessive resonances while
adding the more powerful RQM
sectors is continually reduced.

We expect that the efficiency as
well as the yield of energy will
increase exponentially.

The RQM tests and experiments
are continuously monitored by
high sensitivity measuring
instruments. At no time any
significant radiation fields and
wave emissions have been
detected, therefore, environ-
mental compatibility is assured.

The achieved effects and the
theoretical predictions - based on
Crane’s theory (causal physics) -
led to a good number of relations
with the established physical
fundamentals. This refers
particularly to results in the field
of quantum electrodynamics as
well as other areas of modern
particle physics and findings
concerning the structure “.of
matter.

Michael G. Gilman {Lowe, Price,
LeBlanc and Beckear;Alexandria,
VA), “Licensing. Patents and
Technology by the Developer
of the Technology,” I|ECEC
1997 “Proceedings, paper
#97190.

A patent and technology license
is a complicated document
requiringcareful consideration by
everyone involved. [t especially
requires a substantial input from
the technologist-licensor. While
Intellectual Property attorneys
should always be employed to
draft proper license agreements,
theirwork productis only as good
as the input that they receive
from the person they represent,
the technologist-licensor or the
buyer-licensee.

Several areas of a license
agreement should have great
input from the technologist/
licensorsuch as: the techno-
logical field or fields of the
license: the scope of the license:
the exclusivity of the license and
reversionary interests, if any:
whether the license is limited to
patent(s) or if it also includes
know-how (technology): grant
backsof further developments by
the licensee in the field of the

license: up front payments,
running royalties and other forms
of remuneration: right of first
refusal for later developed
technology and/or patents of the
licensor; indemnification by the
licensor in the event that the
licensee is charged with
infringement of other patents by
practicing within the field of the
license: and the licensor's obli-
gations, if any, to enforce the
licensed patents against
infringing competition.

While the perspectives of the
licensee and the licensor are
clearly~"different, the same
problems are addressed by both
and the final agreement that is
hammered out is the result of a
meeting of the minds on all of
these basic issues.

James J. Hurtak (AFFS Corp,,
Los Gatos, CA), Patrick G. Bailey
(Inst. New Energy, Los Altos,
CA), "Cold Fusion Research:
Meodels and Potential Benefits,”
|IECEC 1997 Proceedings, paper
# 97163,

Observations have been made of
deuteron-deuteron fusionatroom
temperature during low-voltage
electrolytic infusion of deuterons
into metallic titaniumor palladium
electrodes. Neutrons with an
energy of approximately 2.45
MeV have been clearly detected
with a sensitive neutron
spectrometer at a rate of 2 x 10°
n/s which cannot be accounted
for by ambient-neutron
background wariations. The
reaction has been known to yield
excess (or"latent") heat, where D
+ D yields “He and 23.8 MeV.
This paperwill examine the latest
experimental results from several
international researchers and
summarize several new theories
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of nuclear model interactions
that have been put forth to
explain these intriguing results.

James J. Hurtak, Ph.D. (AFFS
Corp., Los Gatos, CA), Patrick G.
Bailey, Ph.D. {Inst. New Energy,
Los Altos, CA), “RQM
Technologies: Summary and
Status,” |IECEC Proceedings
1997, paper#97175.

An overview and critique is given
of a new energy generation
technology of Raum-Quantum-
Manipulator (RQM, here referred
to as Space Quanta
Manipulation) currently under
development by the Swiss
Corporation Raum Quantem
Motoren AG (RQM AG). RQM
AG is testing several prototypes
of a clean, noiseless, CO-free
motor-generator as the beginning
stage towards confirming the
existence of Space Quanta
Manipulation (RQM). On
September 25, 1996, the RQM
Experimental Installation was
shown to demonstrate in their
laboratory at MNeuhaus,
Switzerland for the first time a
stable energy output factor
greater than 100% at 225 Watts.

Ben Iverson (ITAM, Tigard OR)
‘Foundations of Science,
(Quantum Arithmetic),” IECEC

1997 Proceedings,. paper
#97096.

Fibonacci, back in the
foundations of our contemporary
mathematics, was wrong,
superficial, and incomplete.
Euclid's Geometry gave us the
proper terms 1500 years before
that. The number groups, taken
as Euclid stated, can represent a
single frequency of energy.
Using musical frequencies, we
are able to check the integrated
operation of various frequency
combinations. Historically this
has always been known as
"Sacred Geometry", but there is
nothing sacred about it. It is
absolutely non-religious, but it is
Divine. Presently it is known as
the "Grand Unified Field". In my

work it is called "Quantum
Arithmetic". The search for new
energy is useless and always will

be non productive, without the
truth and Law of Sacred

Geometry.

Melvin H. Miles, Kendall B.
Johnson {(Chem. & Materials
Branch, R. & Technol. Group
Naval Air Warfare Center
Weapons Div., China Lake, CA),
M. Ashraf Imam (Physical
Metallurgy Branch, Materials Sci.
& Technol. Div. Naval Research
Lab., Washington, DCQC),
“Anomalous Heat and Helium
Production Using
Palladium-Boron Alloys in

Heavy Water® |ECEC 1997
Proceedings, paper #97538.

Reproducibility continues to be
the major problem _in the
controversial cold fusion area.
The best reproducibility for
excess power. was . obtained
using palladium-beron (Pd-B)
alloy materials supplied by the
Naval Research Laboratory
(NRL), Washington, DC. Seven
out _oft eight Pd-B cathodes
produced excess power using
D,0-Li0D  solutions. The
collection and analysis of the
electrolysis gases from one PdB
experiment places the helium-4
production rate at 1.0 x 10"
‘HefssW. This is the correct
magnitude, for typical deuteron
fusion reactions that yield
helium-4 as a product. Results
of selected papers from the Sixth
International Conference on Cold
Fusionheld October 13-18, 1996
in Hokkaido, Japan are
summarized.

T. Mizuno, T. Akimoto, K
Kurokawa, M. Kitaichi, K. Inoda,
K. Azumi, S. Simokawa (Dept.
Nucl. Engr., Faculty of Engr,
Hokkaido Univ., Sapporo,
Japan), T. Ohmori (Catalysis
Res. Center, Hokkaido Univ.,
Sapporo, Japan), M. Enyo
(Hakodate Natl. Coll. Technol,,
Hakodate, Japan), “Changes in
Isotopic Distribution of the
Elements on Palladium

Cathode after Electrolyzed in
D,O Solution,” |[ECEC 1997
Proceedings, paper #97198.

Many elements on Pd electrodes
were confirmed by several
analytic methods; reaction
products with the mass number
up to 208 are deposited on
palladium cathodes which were
subjected to electrolysis in a
heavy water solution at high
pressure, temperature, and
current density for prolonged
time. These masses were
composed of many elements
rangingr from hydrogen to lead.
Extraordinary observations were
the changes of their isotopic
distributions in the produced
elements; these were radically
different from the natural ones.
Forexample, natural chromiumis
4.3% Cr50, 84% Crb2, 95%
Cr53 and 2.4% Cr54. But the
Chromium found on the Pd
surface was 14% Cr50, 51%
Cr52, 2.4% Cr53 and 11% Crb4.
Natural Isotopic distribution
varies by less than 0.003% for
Cr.

Essentially the same
phenomenon was confirmed
eight times with high
reproducibility at high cathodic
current density, above 0.2 A/lcm!

All  the possibilities of
contamination had been carefully
eliminated by several
pretreatment for the sample and
electrolysis system. It means
that a nuclear reaction had taken
place during the electrochemical
treatment. Itisindicatingthe role
of new interactions discovered in
the framework of a generalization
of the usual quantum mechanics.
Evidently such new interactions,
due to the mutual overlap of
wavepackets, should explain the
new phenomenologies that are
experimentally observed in this
study.
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T. Ohmori (Catalysis Res.
Center, Hokkaido Univ.,
Sapporo, Japan), T. Mizuno
(Fac. Engr., Hokkaido Univ,,
Sapporo, Japan), M. Enyo
(Hakodate Natl. Coll. Technol,,
Hakodate, Japan), “Nuclear
Transmutation Induced by
Light Water Electrolysis with
Gold Electrode,” IECEC 1997
Proceedings, paper #97373.

Steady excess energy evolution
ranging from 0.2 to 1 W, was
observed during the electrolysis
in neutral and alkaline solutions.
At the same time, various
unexpected elements, eg. Hg,
Os, Kr, Ni, Fe, Si, Mg, etc, were
found to be produced in the
electrodes after the electrolysis.
The amounts of Fe reached
some 10 u g after the electrolysis
for 20-30 days. The isotopic
distributions of above elements
were evidently deviated from
their natural isotopic abundance.
Forexample, in some cases, the
isotopic content of “'Fe reached
above 50 %, exceeding 20 times
its natural isotopic abundance.

In addition, some 100 y g of free
porous precipitates were
obtained when electrolyzed at a
current density of > 0.2 Alcm?,
The major component was Au,
however, several percents of Hg,

Os, Fe, Si and Mg “were
contained.

The appearance of the electrode
surface after the electrolysis was
very anomalous on which a lot of
volcano-like micro craters were
found. The structure of the
outside wall of the craters was
porous, very alike to the structure
of the precipitates. In the inside
wall, there lied layers of fine
hexagonal crystallites suggesting
Au{111). This shows the
occurrence of the
recrystallization of Au substrate,
suggesting an extraordinarily
elevated heat evolution. These
craters were distributedalongthe
scraped edge of the electrode
material artificially made or the
rim of the micro holes and
cracks, from which it is deduced
that lattice defects concentrated

on the edge or grain boundary of
the electrode material would
serve to induce the nuclear
transmutation reaction.

DavidE. Reisner, T. Danny Xiao,
Peter R. Strutt (US Nanocorp,
Inc., North Haven. CT), Alvin J.
Salkind {UMDNJ- Robert Wood
Johnson Medical School,
Bioengr. Div./Surgery Dept,
Pscataway, NJ),
‘Nanostructured Materials for
Energy Storage and Energy
Conversion Devices,” |[ECEC
1997 Proceedings, paper
#97501.

US Nanocorp, Inc. (USN) has
developed an agueous solution
reaction (ASR) technigue
scalable for high velume
production of nanostructured
materials (n-materials) for a wide
range of applications. By
definition, nanophase ‘materials
have at least( one. physical
dimension <ess="than 10
nanometers“(nm), in length, an
attribute.“which imparts
exceptional properties to them
because the particle dimensions
are close to atomic dimensions
andthere are a very high fraction
of atoms residing at
nanocrystalline gain boundaries.
The high surface area of these
materials has significant impli-
cations with respect to energy
storage devices with electro-
chemical active sites (batteries,
ultra capacitors) and energy
conversion devices depending on
catalytic sites or defect structure
(e.g., fuel cells and
thermoelectric devices).

Potential application areas in
both energy conversion and
energy storage are discussed.
Morphological studies of
manganese dioxide have
revealed the existence of both
nanoporosity and mesoporosity
within unusual superstructures
comprised of nanored building
blocks. Nanophase nickel
hydroxide has aim been synthe-
sized. Preliminary
electrochemical studies are
reported.

Mitchell R. Swartz (JET Energy
Technology, Inc., Wellesley Hills,
MA), “Biphasic Behavior in
Thermal Electrolytic
Generators Using Nickel
Cathodes,” |ECEC 1997
Proceedings, paper #97009.

Thermal spectroscopy, with
attention to background noise,
enables accurate determination
of sample activity and has
revealed a biphasic behavior to
the generated excess heat
Nickel cathodes (using ohmic
thermal’ _and other metallic
cathedic controls) were
examined versus either platinum
or.gold anodes in light water
systems. The peak power
amplification [/ = ]
was in the range of ~227
(+/-1.02). Peak power outputs
have been in excess of 2 watts,
with power densities (nickel) of
more than ~7 (+/-4.3) wattsicm?®.
There may be several reasons
forthe biphasic effect. The origin
of the site of the heat shifts at
different locations within the -
notch.

Stanislaw J. Szpak, Pamela A
Mosier-Boss (NCCOSC RDT&E
Div., San Diego, CA), “Thermal
and Nuclear Events Associated
with Pd + D Codeposition,’
IECEC 1997 Proceedings, paper
#97120.

An alternate method for the
initiation of thermal and nuclear
events by electrochemical means
is to employ electrodes prepared
by the codeposition process.
This process assures the
formation of non-equilibrium
electrode structures that promote
localized potential, concentration,
etc. gradients. Evidence for
excess enthalpy, arising from
randomly distributed discrete
heat sources, is presented.
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Their nuclear origin is supported
by X-ray emission and tritium
production.  Emphasis is on

experimental designs. We
should like to suggest that theory

guides - experiment decides is a

preferable approach in this area
of research.

Floyd A. Wyczalek (FW Lilly Inc.,
Bloomfield Hills, Ml), “Einstein's
Special Relativity - Kinematical
Part 1, Einstein for Philistines,”
IECEC 1997 Proceedings, paper
#97544.

| was motivated to read Albert
Einstein's Special Theory of
Relativity after viewing the NOVA
presentation “Einstein Revealed.”
This presentation included
several concepts such as: the
difation of time, the contraction of
space, as functions of velocity;
and, the mass of sunlight
radiation striking the Earth
surface. As examples, clocks
run slower at the equator than
clocks located at the Earth poles,
an ohject traveling at 90% the
speed of light contracts to 44% of
its length as viewed by an
observer at rest and at a right
angle to the direction of motion of
the object; and, about 4.5
pounds of sunlight per second
impact Earth, energy mass
equivalent Einstein’s £ =mc-.

Prior to the NOVA presentation. |
was only superficially aware of
these concepts, but afterward
resolved to obtain a copy of
Einstein's 1905 paper published
in the Annafen der Physik 1905.
At my local public library. a
synchronous event occurred in
that the first book | selected from
the many biographies on Einstein
stored on the shelf was Authur 7.
Miller’s ;1981 “Albert Einstein’s
Special Theory of Relativity” and
anappendix of Miller's translation
German to English of Einstein's
1905 pamphlet of 24 pages.

Prior to reading Dr. Millers
translation, | had assumed that
Einstein's mathematics would be
beyond my capability. Conse-
quently, | was pleasantly
surprised to realize <that
Einstein's paper presented the
development of special relativity
in very lucid and comprehensible
terms.

The scope «of ‘the following
summary .of. the ‘bottom-line
message, today's socalled news
sound-byte, of Einstein’s Special
Relativity 'is limited to the
Kinematfcal part 1 which deals
with the difatation of time or
slowing down of moving clocks
and the contraction of fength of
objects moving-in-space, relative
to an observer at a resting
reference point.

Lastly, Einstein’s relativity is
applied to illustrate current
energy conversion engineering
applications.

Floyd A. Wyczalek (FW Lilly Inc.,
Bloomfield Hills, MI), “Einstein's
Special and General Relativity
Energy Conversion Engi-
neering Applications,” |IECEC
1997 Proceedings, paper
#97552.

The mathematical concepts
defined in Einstein’s special and
general relativity in 1905 and the
years™ which followed, are
routinely applied to many energy
conversion engineering
applications which are common
today. Because of routine
familiarity we have lost sight of
the origin of the mathematical
concepts. The mission of this
paper is to review several
applications and relate the
mathematical concepts directly to
Einstein's original 1905 and later
papers. However, the scope of
the following summary has been
limited to highlighting the
bottom-line equations involved in
specific engineeringapplications.




ournal of

NIE;

Summer 1997

ol

Akirnov - Torsion Field filter used to print solar photo.

Fo B A

ISSN 1086-8259



Summer 1997 Vol. 2, No. 2

The Tournal of New Energy is published quar-
terly by Fusion Information Center, Inc., with
offices at the University of Utah Research
Park, Salt Lake City, Utah.

[SSN: 1086-8259

Mailing address:

Journal of New Energy

PO. Box 58639

Salt Luke City, Utah 84158-0639

(801) 583-6232 FAX: (8B01) 583-2963

JNE Staft:

Hal Fox, Editor

Vincemt Coon, Associate Editor

Dineh Torres, Publications Dir., Graphics
Robyn Harms. Circulation Mgr.

Editorial Advisory Board
Petar K. Anastasovski
Robert W. Bass

John O'M. Bocknis

Robert T. Bush

Peter Gliick

Shang-Xian Jin

Carlos Sanchez

Mahadeva Srinivasan
Mitchell R. Swurz

& 1997 Fusion Information Center, Inc.
Copying not allowed without writien
permission. All rights reserved.

Printed in the .5 A

OURNAL OF
NEW ENERGY

An International Journal of New Enerzy Systems

Instructions to Authors:

Professional papers on cold fusion and other enhanced energy
systems are solicited from scientists, engineers, inventors, and
students. Papers from recognized-professionals may be published
immediately with an accompan¥ing invitation for peer-review
comments. Other papers will'be sibmitted for peer review. Names
and addresses of any reviewers.will be sent 1o authors with reviewers’
COMIMENns, ;

The Journal ofNew Energy (INE) is devoted to publishing profes-
sional papers with experimental results that may not conform to the
currently-accepted scientific models. The topics to be covered in
this ju_ur-n__n"l:i'nu;]ude cold nuclear fusion, low-energy nuclear
reactinn.&,__lﬁgh-‘-‘iensil}f charge cluster technology (including some
plasmia circuits where enhanced energy is produced), high-efficiency
motors or generators, solid-state circuits that appear to provide

‘anomalous amounts of output energy, and other new-energy devices.
Papers with experimental data are preferred over theoretical papers,
¢ Standard alternative energy topics such as hydrogen fuel, wind

power, solar power, tidal power, and geothermal power are not
solicited,

Authors should submit abstracts, If the abstracts are favorably con-
sidered for publication, the author will be sent an author's kit of
instructions for the preparation of the paper. The editor and the
editorial advisory board are responsible for making publication de-
cisions.

Authors or their employers will be invoiced for production costs
sufficient to cover the cost of publication in excess of subscription
funds received. The JINE will try to match donors with authors
from developing countries so that all acceptable manuseripts can be
published. Donors are requested to contact the JNE and they
will be specially honored in the Journal.

Editesr Hal Fox is the leading founder of the Fusion Information Center
which publishes both the dowrmal af New Energy. and New Energy News,
a monthly newsletter covering new-energy developments for members
of the Institute for New Energy. The previously published Fusion Facts
newsletter ( 1989-1996) is now incorporated as a section in this Journal,




Advertisement

The Fusion Information Center is pleased to announce its appointment as an authorized
distributor for the Cincinnati Group’s Low-Energy Nuclear Transmutation Kit.

BECOME ONE OF THE WORLD’S

FIRST TRANSMUTATION EXPERTS

Being heralded as “The scientific discovery that will change the world!” the production and
marketing of the RADIOACTIVE REMEDIATION KIT LENT-1 ushers in the scien-
tific paradigm shift that has been forecast by many new-energy experts. The purchase
and use of this kit is the first important step for your company to becomeé.aleader in transmu-
tation energy in the New-Energy Age.

Here is what you get with the LENT-1 KIT:

1. Specially machined, Closed-cell, Zirconium Elec¢trolyte Chamber

2. The Trenergy Power Supply.

3. Complete Instructional Manual.

4. Access to experienced transmutation personnel. for technical assistance.

5. Full year’s subscription to Infinite Energy, New Energy News, and Journal of New
Energy. These publications will be the.leading source of additional information about
the latest new developments in/this exeiting science.

6. A money-back guarantee if this'equipment cannot transmute selected elements under

proper operation.

You can attain a new profession for less than the cost of a used car or a week’s special

technical seminar. Your cempany can become a new-energy leader. Each person and each
company has three choices for this new technology:

Fightit. Ignoreit. Lead it.

LEADERS: Please phone, write, or fax for price and delivery information.
INVESTORS: Opportunties for qualified investors. Phone for offering memorandum.

For price and delivery information about the LENT-1 KIT call, fax, or write to:

TRANSMUTATION KIT, P.O. Box 58639, Salt Lake City, UT 84109.

Voice 801-583-6232. Fax 801-583-2963.
International customers may also request information by email: halfox @slkc.uswest.net




FUSION INFORMATION CENTER

The Fusion Information Center, Inc. (FIC) is a Utah corporation founded in April 1989, with the gpoal of being u
part of the exciting new-energy technologies.  FIC is hest known for its publications: Journal of New Energy
(since Jan, 1996}, New Energy News (a monthly newsletter since May 1993), and Fusion Facts (1989 (0 Dec, 1996)
which 1s now a section in the Journal,

FIC has the world's most complete collection of cold Tusion papers and one of the best collections of new-energy

papers and publications. We welcome the visit of authors, inventors, and scientists to our offices in the University
of Utah Research Park,

FIC has world-wide rights to the patent pending on Plasma-Injected Transmutation. This inven-
tion provides means to do the following: 1 Create thermal power without neutrons. 2. Ameliorate
high-level radioactive wastes. 3. Fabricate table-top particle accelerators to study nuclear reactions.
4, Produce some scarce elements from selected plentiful elements. Exclusi¥eilicense rights are
available for most nations, or for provinces or stales, Contact our office formore information.

Fusion Information Center, Inc.
P.0). Box 58639, Salt Lake City, UT 84158-0639
(801) 583-6232 FAX: i(801)5383-2963

INSTITUTE FOR NEW ENERGY

The Institute for New Energy is an infernational organization to promote new and renewable energy sources.
Its monthly newsletter is New Enepgy News, reporting worldwide on all facets of new and enhanced energy.

The Institute for New Energy New Energy News

F.O. Box 58639

Salt Lake City, UT 84158-0639 New Energy News (NEN) is the monthly
Phone: 801-583-6232 newsletter for the Institute for New Energy,.
FAX: R01-583-2963 containing 20 o 30 pages per issue

E-mail; me@padrak.com It is FREE with your membership.

Web Site: www padrak com/fine/

Membership
O Membership to the INE is $33.06 per vear for individuals in the U.S.A
B 34000 tor Canada, and Mexico
g %3000 for all other countries, aned
O $60.00 per year for Corporations and Institutions

Call the INE for additional information at the above address, or
Contact the INE President: Dr. Patrick G. Bailey — inc@ padrak.com




	JNE2N2_Page_001
	JNE2N2_Page_002
	JNE2N2_Page_003
	JNE2N2_Page_004
	JNE2N2_Page_005
	JNE2N2_Page_006
	JNE2N2_Page_007
	JNE2N2_Page_008
	JNE2N2_Page_009
	JNE2N2_Page_010
	JNE2N2_Page_011
	JNE2N2_Page_012
	JNE2N2_Page_013
	JNE2N2_Page_014
	JNE2N2_Page_015
	JNE2N2_Page_016
	JNE2N2_Page_017
	JNE2N2_Page_018
	JNE2N2_Page_019
	JNE2N2_Page_020
	JNE2N2_Page_021
	JNE2N2_Page_022
	JNE2N2_Page_023
	JNE2N2_Page_024
	JNE2N2_Page_025
	JNE2N2_Page_026
	JNE2N2_Page_027
	JNE2N2_Page_028
	JNE2N2_Page_029
	JNE2N2_Page_030
	JNE2N2_Page_031
	JNE2N2_Page_032
	JNE2N2_Page_033
	JNE2N2_Page_034
	JNE2N2_Page_035
	JNE2N2_Page_036
	JNE2N2_Page_037
	JNE2N2_Page_038
	JNE2N2_Page_039
	JNE2N2_Page_040
	JNE2N2_Page_041
	JNE2N2_Page_042
	JNE2N2_Page_043
	JNE2N2_Page_044
	JNE2N2_Page_045
	JNE2N2_Page_046
	JNE2N2_Page_047
	JNE2N2_Page_048
	JNE2N2_Page_049
	JNE2N2_Page_050
	JNE2N2_Page_051
	JNE2N2_Page_052
	JNE2N2_Page_053
	JNE2N2_Page_054
	JNE2N2_Page_055
	JNE2N2_Page_056
	JNE2N2_Page_057
	JNE2N2_Page_058
	JNE2N2_Page_059
	JNE2N2_Page_060
	JNE2N2_Page_061
	JNE2N2_Page_062
	JNE2N2_Page_063
	JNE2N2_Page_064
	JNE2N2_Page_065
	JNE2N2_Page_066
	JNE2N2_Page_067
	JNE2N2_Page_068
	JNE2N2_Page_069
	JNE2N2_Page_070
	JNE2N2_Page_071
	JNE2N2_Page_072
	JNE2N2_Page_073
	JNE2N2_Page_074
	JNE2N2_Page_075
	JNE2N2_Page_076
	JNE2N2_Page_077
	JNE2N2_Page_078
	JNE2N2_Page_079
	JNE2N2_Page_080
	JNE2N2_Page_081
	JNE2N2_Page_082
	JNE2N2_Page_083
	JNE2N2_Page_084
	JNE2N2_Page_085
	JNE2N2_Page_086
	JNE2N2_Page_087
	JNE2N2_Page_088
	JNE2N2_Page_089
	JNE2N2_Page_090
	JNE2N2_Page_091
	JNE2N2_Page_092
	JNE2N2_Page_093
	JNE2N2_Page_094
	JNE2N2_Page_095
	JNE2N2_Page_096
	JNE2N2_Page_097
	JNE2N2_Page_098
	JNE2N2_Page_099
	JNE2N2_Page_100
	JNE2N2_Page_101
	JNE2N2_Page_102
	JNE2N2_Page_103
	JNE2N2_Page_104
	JNE2N2_Page_105
	JNE2N2_Page_106
	JNE2N2_Page_107
	JNE2N2_Page_108
	JNE2N2_Page_109
	JNE2N2_Page_110
	JNE2N2_Page_111
	JNE2N2_Page_112
	JNE2N2_Page_113
	JNE2N2_Page_114
	JNE2N2_Page_115
	JNE2N2_Page_116
	JNE2N2_Page_117
	JNE2N2_Page_118
	JNE2N2_Page_119
	JNE2N2_Page_120
	JNE2N2_Page_121
	JNE2N2_Page_122
	JNE2N2_Page_123
	JNE2N2_Page_124
	JNE2N2_Page_125
	JNE2N2_Page_126
	JNE2N2_Page_127
	JNE2N2_Page_128
	JNE2N2_Page_129
	JNE2N2_Page_130
	JNE2N2_Page_131
	JNE2N2_Page_132
	JNE2N2_Page_133
	JNE2N2_Page_134
	JNE2N2_Page_135

