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A. FIVE YEAR AWARD SPECIAL

March 23, 1994 is the five-year anniversary of the
announcement of thediscovery of theproductionand control
of nuclear reactionsinan electrochemical cell. Onthat datein
1989, Drs. Stanley Ponsand Martin Fleischmann, against their
better judgement, agreed to a press conference, called by
officialsof the University of Utah, to announce someof the
results of "Project F."

InMarch, 1990, Dr. Robert L. Park, astaff personwiththe
American Physical Society, proclaimedthat themeetingwas
awakebeingheld by afewtrue believersto observethelast
twitchings of a dying corpse. Of all of the scientific
observationsever grandly bestowedtoamisled public, this
comment has proven to be the most ridiculous.

Obvioudly, Dr. Park will not be among the recipients of the
annual awardsgiventothe"Fusion Scientist of the'Y ear" by
Fusion Facts. Inpast years, thisaward hasbeen giventoDrs.
Stanly Ponsand Martin Fleischmann (January, 1990); Drs.
Bor Yann Liaw and Bruce Liebert (January, 1991); Drs.
Randell Mills, Robert Bush, and Robert Eagleton (January,
1992),andto Drs. YanKucherov, Alexander Karabut, and
IrinaSavvatimova(January, 1993). Thepressof papersfrom
theMaui, Hawaii, ICCF-4, filled our December, 1993 and
January, 1994 issues. Therefore, March, 1994 was chosen
as the award announcement month to coincide with the
fiveyears ofsteady progress inthe development of cold
fusion (and to the consternation of the pathological
skeptics.)

"Coldfusionisdead!" annualy cry thepathol ogical skeptics.
"Wolf!",too often, cried thelonely shepherd boy. Onewas
eaten by wolves, theothersdefused by redity. Inonecase, the
shepherd boy was lost, in the other a world-improving
discovery wasabandoned by thevery groupthat ispaidtofind
new, renewable sourcesof energy. To both, we award the
"Flying Pig Award"*. One for immaturity. The other for
dollar-grant-threatening apoplexy induced by cold fusion.
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* The "Flying Pig Award" was suggested by Dr. Edmund Storms in
hé);llor of those who believed that pigs would fly before cold fusion was
r

Thevoca and perennid skepticsarenow inhot water for their
measterful ability to avoid theacceptance of anew science. For
failuretoaccept redity, for sudied indifferenceto hundreds of
successful experiments, long may they simmer!

B. SPACE ENERGY - PEER REVIEWED
By Hal Fox

[Inour quest to report on enhanced energy systems in addition to cold
fusion, the following information, adapted from New Energy News,
February, 1994, is presented. Ed.]

Theway thevariousingtitutionsof sciencearestructured, itis
important towork within thesystemto successfully introduce
new scientifictheoriesandfacts. Thatiswhat Dr. Harold E.
Puthoff hasgently accomplished over the past few years. As
shownby Moray King[1] othershave beeninvolvedinthis
task and have contributed over 300 peer-reviewed articlesto
the scientific literature.

Experimental evidenceprecedestheory. Theoriesthat seemto
explainthe experiments, theuseof thetheory to predict new
experiments, and new experimental datanormally follow new
discoveries. Sothat scientistseverywherecan haveaccessto
both new dataand new theories, papersaresubmitted, peer-
reviewed and published.

The peers(thosescientistswho aresufficiently well-trainedin
a particular discipline) help maintain the integrity of the
systemby correcting errorsbeforethey are published and by
preventing the publication of obviousscientificnonsense. The
peer-review system sometimesfails, asinthe case of cold
fusion. In these cases the new truth is neither
recognized nor accepted because for such new science
there are few peers.

The concept of anenergetic spaceis arelatively new one.
Originaly, an ether wastheorized to explain how light can
travel fromthesuntotheearth. Later theMichelson-Morley
experimentsshowedthat light traveled at the samespeedinthe
direction of earth'stravel asperpendicular to earth'stravel in
itsorbit around the sun. Oneexplanationfor thisexperimental
evidence (which became dogma) wasto deny theexistence of
an ether. Alternative explanations were ignored.

After Einstein's Specia Theory of Relativity, thedevel opment
and acceptance of quantum dynamics(whichbegantoexplain
many heretofore unresolved mysteries of our physical
universe), ledtothemathematical prediction of either areal or
avirtual (only amathematical concept) energetic ether. Some

of thespaceenergy conceptsdate back tothework of Casimir
in1948. Casimir explainedthat theforcethat existsbetween
two closely-spaced, conducting, parallel platesistheresult of
spaceenergy pushing the platestogether (fromtheoutside) as
the close spacing ruled out an interior opposing force of
el ectromagnetic radiation for wavel engthslessthan half the
gpacing betweentheplates. Therefore, thecloser theplatesthe
stronger the Casimir force. Thusapossiblereal (not virtual)
ether began to explain some factors of observed reality.

THE WORK OF DR. HAROLD E. PUTHOFF

Experimental dataavailableto Ha Puthoff led himtobelieve
that therewasan energetic ether, and that it could betapped.
By basing histheoretical physicscarefully ontheprevious
peer-reviewed literature (someof which brought Nobel prize
nominations to his older fellow scientists), Puthoff has
developed a carefully constructed peer-reviewed basis for
spaceenergy. Hereisthechronological history of hismost
important publications:

Inapeer-reviewed paper published in May, 1987, Puthoff
extended theconcept of an energetic spaceto explainthat the
ground state of thehydrogen atom (thel owest energy level of
the electronorbiting the hydrogen nucleus) wasadynamic
equilibrium between the energy emitted by the orbiting
electron and energy received from '"zero-point
fluctuations of the background vacuum
electromagnetic field." Thistheory explainstheparadox of
how an electron canemit energy whilecirculating aroundthe
atomic nucleus andyet not spiral into the nucleus (amajor
unresolveddifficulty withtheBohr model of theatom.) The
highly successful equationsof quantum dynamicspredict an
energetic space (virtual orreal.) Inadditiontoworkingin
harmony with guantum dynamics, Puthoff accomplished
somethingequally asclever. Hecitestheliteratureto show
that stochastic el ectrodynamics (SED) had beenused to help
insolving someof the equationsor expressionsof quantum
mechanics. Inother words, Puthoff wasableto useclassical
physical concepts to develop his mathematica proof.
Specifically, for much of hiswork hecanbasehisequationson
Newton's laws of motion without having to start with
relativistic laws of motion.

The conclusions of this important paper by Puthoff are
(paraphrased by me) that the stable ground state of the
hydrogen atomisaby-product of the concept of an energetic
space. This paper extended the number of quantum
phenomenathat haveyieldedto classical analysis(whichis
understandableto moreprofessional scientiststhanarethe
moredifficult concepts of quantumdynamics.) Inaddition,
thispaper also provided deepinsight into therole of space
energy in stabilizing all matter. Puthoff states, "Finally,
itisseenthat awell-defined, precisequantitativeargument can
be madethat theground state of the hydrogen atomisdefined
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by adynamic equilibriuminwhich coll apse of the[ground]
stateisprevented by the presence of zero-point fluctuationsof
the electromagneticfield. Thiscarrieswithit theattendant
implicationthat thestability of matter itsdlf islargely mediated
by ZPF phenomenain the manner described here, aconcept
that transcends the usua interpretation of the role and
significance of zero-point fluctuations of the vacuum
electromagnetic field."

ONWARD TO GRAVITY

In March, 1988, Puthoff submitted a second article to
Physical Review [ 3]. Puthoff beginsby reviewing the peer-
reviewed publications, especially six attempts to explain
gravity. He cites a 1967 model by the famous Russian
physicist, Andrey D. Sakharov (whowasawardedthe 1975
Nobel Prize for Peace), in which Sakharov suggests that
gravitationisnot afundamentd interactionat al, but rather an
induced effect brought about by changes inthe " quantum-

fluctuation energy of the vacuum when matter is present."

Puthoff explores the model suggested by Sakharov in a
straight-forward mathemati cal treatment using previously
published resultsof ZPFmodel sof van der Waa sandrelated
effectsinflat (ascontrasted to Einsteinian curved) space-time.
Puthoff shows that the Zitterbewegung motion (atype of
random oscillation of a particle) isrelated to the internal
particleenergy that isidentified with therest-massenergy of
aparticle. Itisthismassthatisshowntobeinvolvedinthe
gravitational interaction.  Puthoff assumes that the
gravitationa andrest massesareidentical and canbeequated
to obtainacutoff frequency (of the ZPF) which satisfiesthe
Sakharov condition. Thiscutoff frequency canbeinverted (a
mathematical process) to gi vethewell-known gravitational
constant. Next Puthoff considerstheinteraction betweentwo
masseswith theassumptionthat theaverageforceactsalong
theaxisjoining thetwomasses. Someequationslater, Puthoff
showsthat theresultscan beexpressedintheform of Newton's
law with no adjustable parameters required (even the
Gravitational Constant has been derived.)

In his Discussion section, Puthoff finds, "The fact that
gravitational interactionischaracterized by aunipolar [single-
valued] charge (mass) can be traced to a positive only
kinetic energy basis for the mass parameter.” Puthoff
continues, " Thelack of shidding effectsingravity canasobe
comprehended onarational basis. Asunderstood here[inthis
paper], thisis a consequence of the fact that ZPF noise
(quantum noise) ingeneral cannot beshielded, afactor which
in other contexts sets alower limit on the detectability of
electromagnetic signals.”

Finally, Puthoff notes, " Assuming that the model is a
proper representation of the gravitational attraction,

the already

_unified aspect of the model would seem to mitigate
against canonical attempts at unification of gravity as
aseparateforce." Inmy terminology: Wenolonger need
tosearchfor aGUT (Grand Unifying Theory), Puthoff has
providedit for usby showingthat gravity isabyproduct of the
electromagnetic space energy!

ON TO THE SOURCE OF SPACE ENERGY

Puthoff next addressestheissueof the sourceof Zero-Point
Energy (whichisamisnomer and isbetter replaced by the
concept of an al-pervading space energy.) In a paper
published by Physical Review A inNovember, 1989, Puthoff
explainsthe source of ZPE [4]. Puthoff statesthat Nature
providestwo choicesfor anexplanation: Either ZPE existsas
aboundary condition of the universeor by the quantum-
fluctuation motion of charged particles that constitute
matter.

Using"straightforward calculations', Puthoff showswith 30
equationsthat the spectrum of e ectromagnetic energy fromthe
moation of charged particlesisapproximately theright valueto
account for the dynamic-generation processto producethe
ZPEfield (or spaceenergy.) Thisenergy-generation process
asdefinedisof fundamental importance becausethistotal
process and energy field can explain atomic stability,
gravitation, and the Casimir and van der Waals effects.

TAPPING SPACE ENERGY

Thenext logical questionto beexplored by Puthoff (aided by
Daniel C. Coleof IBM) istheconcept of whether thevacuum
of space at zero degreesK elvin (in other words, no thermal
energy to utilize) cangiveupenergy. Inapaper publishedin
August, 1993, theauthorsshow that, inprinciple, energy can
be extracted from vacuum energy (space energy) [5].

Thispaper concludesthat, in principle, systemscanbedefined
that can either generate heat or performwork using "vacuum”
energy. The paper doesnot addresstheissue of apractical
method of energy or heat extraction.

EXPLAINING INERTIA!

Inertia, wearetaught, isthe property of matter such that when
at rest, amasstendsto remainat rest or wheninmotion, tends
toremain in motion unless acted upon by an outside force.
First recognized by Galileo (c. 1638) and more formally
defined by Newton (c. 1687), inertia has never been
adequately explained, until now. This mystery was
somewhat explained by Mach (c. 1883) whose"principle” was
that inertiais a function of the cosmic distribution of all
matter. Now Puthoff and two friends (Bernhard Haisch of
Lockheed and Alfonso Ruedaof CaliforniaState University at
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L ong Beach) haveexplained thiscenturiesold mystery [6].
With arigorous mathematical development, these authors
show (usingover 100equations) that thebulk of theinertial
effect comesfromthevery highfrequency componentsof the
zero-point electromagnetic fluctuations. Read about this
historic development inthewordsof Dr. Harold E. Puthoff in
the following paragraphs.

Inertia, Mach's Principle, and Fluctuations of the
Vacuum
by Harold E. Puthoff

You are standing on a train in the station. As the
train leaves the platform with a jerk, you could be
thrown to the floor. What is this force that would
knock you down, seemingly coming out of the
nowhere?

Although oft-experienced at a mundane level, the
above phenomenon, which we conveniently label
as inertia and go on about our physics, is a subtle
feature of the structure of the universe that has
perplexed generations of physicists from Newton
to Einstein. Since in the above example the
sudden disquieting imbalance results from
acceleration "relative to the fixed stars,” in its
most provocative form one could say that it was
the stars that delivered the punch. This key
feature was emphasized by the Austrian physicist
and philosopher of science Ernst Mach, and is
known as Mach's Principle. Nonetheless, the
mechanism by which the stars might do this deed
has eluded convincing explication - - until now.

Addressing this issue in a paper entitled "Inertia
as a Zero-Point Lorentz Force" [6], researchers
Bernhard Haisch of the Lockheed Research
Laboratory in Palo Alto, California, Alfonso Rueda
of California State University at Long Beach,
California, and Harold Puthoff [the author] of the
Institute for Advanced Studies at Austin in Texas,
trace the problem of inertia and its connection to
Mach's Principle to properties of the vacuum
itself, specifically its zero-point fluctuations. In a
sentence, although a uniformly moving body does
not experience a drag force from the vacuum
fluctuations (the spectrum is Lorentz-invariant),
an accelerated body meets a resistance (force)
proportional to the acceleration, the constant of
proportionality is defined as the inertial mass m,
and the results leads to Newton's Second Law, F
= ma.

The vacuum fluctuations also provide the missing
link with regard to Mach's Principle. Mach's
Principle states that since accelerated motion
would appear to be devoid of meaning in the
absence of surrounding matter, the local property
of inertia must somehow be a function of the
cosmic distribution of all other matter. The link
is that it is the cosmic distribution of matter, via
radiation

processes associated with the quantum
fluctuations in that matter, that has been shown to
be the source of the local vacuum field
fluctuations. (See for example, Where Does the
Zero-Point Energy Come From?" [7]. Thus, the
uantum fluctuations of distant matter structure
the local, Lorentz-invariant, vacuum-fluctuation
frame of reference, and acceleration relative to
this frame results in the retarding force that we
label inertia.

The implications of this discovery are far-
reaching. As an example, since inertial and
gravitational masses are known empirically to be
identical in magnitude, this study provides further
support for a concept due originally to Sakharov,
and further explored by Puthoff [3], that
gravitational effects in general, and gravitational
mass in particular, also derive from vacuum-
fluctuation-driven phenomena. Further, light is
shed on concepts as fundamental as the
conservation of energy. A particle set into motion
by the application of a force, for example, can be
seen in terms of work being done against the
vacuum fluctuations during particle acceleration
which is then returned from the vacuum during
the inverse deceleration process - a new view of
the concept of the transformation of kinetic
energy into another form. Again, as in the recent
discoveries in cavity QED (quantum
electrodynamics) wherein the restructuring of
vacuum states has been shown to lead to
changes in atomic parameters formerly thought to
be immutable (such as spontaneous emission
rates), there is the possibility (at least in
principle) thatinertial and gravitation masses can
also be similarly affected.

Probably the most important aspect, however, of
the discovery of the intimate connection between
inertia and the vacuum fluctuations is that the
number of independent physical concepts upon
which the structure of modern theory is built is
reduced by one, thereby providing yet another
step inour attempt to develop a coherent, unified
view of the structure of the physical universe.

[End of Dr. Puthoff's explanation.]

Perhaps more important to thereadersof thisarticle isthe
concept that if we canlearnto modify spaceenergy, weshould
beableto modify or control inertiaand gravity. Thus, this
series of enormously important peer-reviewed papers
(especially this last paper) provides us with a better
understanding of the physics of matter and energy.
This enhanced perception removes the barrier to
scientific communication that has prevented the
understanding and acceptance of the works of such

stalwarts as dePalma, Tewari, Inomata, and Robert
Adams.
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SUMMARY

Although many inventors, engineers, and scientistshavebeen
personally convinced of thereality of space energy, it has
taken thededicated andingeniousefforts of Puthoff and his
colleaguesto get themessageintothescientificliterature. By
careful and brilliant theorizing, coupled with strong
mathematical expertise, buttressed by athorough knowledge
of the peer-reviewed publishedliterature, Puthoff etal. have

won an important victory in search of truth and knowledge.

Wewill now bepleasedtofollow theremaining battlesinthe
war for theacceptance of space energy. Thescientistswho
haveaccepted and taught physical science, including the 90-
year old denial of an energeticether, now haveachallengeto
meet. They must either igfnore, refute, or accept thisimportant
paper. A somewhat similar battle hasbeenraging aroundthe
discovery of cold nuclear fusion (Pons-Fleischmann,
University of Utah, March 1989 announcement.) However,in
the case of space energy, theredoes not appear to beawell-
funded, entrenched group of scientificlobbyistsor any specific
projectthat would competewiththis new understanding of
inertiaand of spaceenergy. It would be a clever strategy
for federal-dollar-hungry university researchers and
for aerospace scientists to quickly make proposals to
various government agencies on methods of influencing
or controlling zero-point energy fluctuations.

Thebattlefor recognition of spaceenergy hasbeenwon, the
warisnot over, peacehasnot been declared. However, like
cold fusion, this intellectual achievement cannot be
purchased and shelved.

Note: Itisstrongly suggested that cold fusion theoristslook
carefully at theeffectsof as pace energy pervading ametal
crystallattice, and itseffect onthe Coulombbarrier. Julian
SC%Wi nger and Robert Basshavea ready partially addressed

thisissue. [see column - for reviews of Bass's latest work.]
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C. NEWS FROM THE U.S.

CALIFORNIA - SPIN POLARIZATION
ENHANCEMENT

Robert W. Bass, "M agnetic Enhancement of the Flelschmann-
PonsDeuterium Fusion and BushCold Alkali Fusion (CAF)
& LANT Processes by Spin Polarization,” submitted for
publication in the ICCF-4 Proceedings.

EDITOR'S SUMMARY

Bass summarizes the Pons-Flei schmanndiscovery andthe
imputed production of “He by deuterium fusion; the
measurement of “He by Miles et al.; and the production of
largeamountsof “HeinaPalladium cathodeby Bockrisetal.
Hethen summarizesthework of Bush and Eagletonusing light
water and thetransmutation of alkali elementsby proton (or
deuteron capture). Bass, having reviewed theachievements,
askshowthe effect can bescaled upto higher power levels.
Bassreviewssomeof theresonance-related theoriesof cold
fusion; citespotential applicationsto stabilizing radioactive
elements; and presents a simplified summary of theBush
LANT (LatticeAssisted Nuclear Transmutation) process. Bass
then proposes and discusses the magnetic enhancement of
resonance-related nuclear reactions by the use of spin
polarizationtechniques. Asiswell knowninthecaseof DT
reactionsin hot fusionreactors, aigning the nuclear spinsof
D & T increasesreactionrates. Basssuggestsatechniquethat
oould be expected to double the aneutronic excess heat
produced by cold fusion reactors.

CALIFORNIA - MADELUNG SERIES FOR C.F.

RobertW. Bass," A Closed-Form Expressionfor aGeneric
Madelung Series,” submittedfor publicationinthel CCF-4
Proceedings, Hawaii.

©1994 by Fusion Information Center, Inc. COPYING NOT ALLOWED without written permission. ALL RIGHTS RESERVED.
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EDITOR'S SUMMARY

If charged particles, such as deuterons, are distributed
uniformly throughout ametal lattice, acombined e ectrostatic
forceisproduced that can strongly affect the Coulombforce
(see Dick, "Madelung Constant”, in McGraw-Hill
Encyclopedia of Physics, 2nd Ed., page 723.) Inthispaper,

Bassdevelopsaone-dimensional model of aPdD latticewhere
the Pd/D ratio = 1. Bass then discusses the difficulty of

computingthe resultsof the slowly-converging Madelung
constant. However, he presents a simplification and then

carriesout thecal cul ations for 44 steps(corresponding toa
lineof Pd-D-Pd-D combinationsof 44 pairs). Thiscaculation,

asdescribed, attainsan accuracy of 17 decimal pointsin44
steps. Thisexpressionisused by Bassin other papersto show
that using the concept of resonance, theprobability of fusion
of deuteronsin a"loaded" metal lattice can approach 1.

CALIFORNIA - ANEUTRONIC CF EXPERIMENT

Robert W. Bass(Sci. Adv. Board, ENECO, Inc., SaltLake
City, UT), "Proposed Nuclear Physics Experiment to
Conclusively Demonstrate & Explain Aneutronic Cold
Fusion," submitted for publicationinthel CCF-4 Proceedings.

AUTHOR'SABSTRACT

The protocol of the proposed experiment makes only two
plausibleassumptions: (1) CONSERVATION OF BARYON
NUMBER,; and (2) that if threeidentically-prepared deuteron
beams of mean energy E.;, €V are injected into three
identically- prepared thinfrozen samplesof fully |loaded beta
phasePd-D, , lattices, for times of duration T, 2T, 3T, then
thesame percentage of deuterons will be wasted in each
case(i.e. reflected or not entrant perpendicul ar to aplaneof
theembedded D-lattice): morespecifically, if aTOTAL of Ny,
2N, 3N, deuterons are injected in each case, then almost
exactly N, 2N, 3N deuterons will enter the lattice
perpendicular to alattice plane, where N isnot predicted (but
N < N-9).

TheDESIDERATUM istodemonstratein comparisonto a
non-irradiated control samplethecreation of O, N, 2N, 3N
AlphaParticlesfrom LOW ENERGY aneutronicfusionof O,
2N, 4N, 6N static-target (near zero-point energy-level) bound
deuterons, at aKinetic Energy Cost of dmost exactly O, N-E;
eV, 2N'E;; eV, 3N'E;; €V plusunpredicted but proportionate
wasted energy (which canbemeasured). If theexperiment is
performedand for ANY low-energy (say, lessthan 20eV)
valueof E; eV attainsthe stipulated desideratum, i.e. the
number of Alpha Particles created is incontrovertibly
proportional tothebeam DOSE, thentheempirical redity of
Cold Fusonwill havebeenconclusvely DEMONSTRATED.

However, it will not have been conclusively EXPLAINED.

The purpose of this paper, besides advocating this novel
experiment, is to present the first orthodox
guantum-mechanical treatment of low-energy penetrability
of the "Coulomb Barrier,' by Resonant

Transmission in a deuterium lattice, which includes
quantitativeestimates (by the WK B approximation) of the
minimumvalueof E;, (below which Nistangibly reduced),
andto provethat to afirst approximationthisvaueisabout
E..=6.3eV.Alternativeversions of the experiment would
replacethedeuteronbeamby ahigh-intensty flux of coherent
monochromaticultraviolet raysproviding photonsof energy
E.,:, and aso Fleischmann-Pons electrochemical-cell

calorimetry experiments in which the voltage driving the
deuteron current through the palladium cathode isset just
below, just at, and just above E;; €V.

CALIFORNIA - MADELUNG DEPRESSES
COULOMB FORCES

Robert W. Bass(Sci. Adv.Board, ENECO, Inc., Salt Lake
City, UT), " Proof That Madelung Forces Predict the
Schwinger Ratio Correctly & That They Dragticdly Attenuate
Coulomb Singularitiesin L attices," manuscript of 14 pages, 7
refs, 4 figs.

AUTHOR'SABSTRACT

Recently | derived asimpleinfiniteseriesexpressionfor the
Madelungforcesonaloosdly bound charged particle, assumed
oscillating inastablepotentia well and surrounded on both
sides(inaone-dimensional approximation) by rigidly bound
particlesof the samesign, whoseaggregateelectrical charge
is rendered effectively neutral by intervening oppositely
charged particles. Inorder to check thevalidity of my theory,
| have used it to compute the Schwinger Ratio o for a
supersaturated ("beta phase") deuteron lattice inside a
palladiumlattice, wheretheratioisknown accurately from

V=V C(&)
x T T T
Coulomb  potentisi
»r ' of isolsted charged
i
Tt = particle
[}
= 0 2 4
*x

cold-fusion-relevant experimental data.

Elsewherel havedefinedthe Schwinger Ratioo =L/A asthe
ratio of the lattice periodic length L to the mean-square
oscillation amplitude/\ of aquantized harmonic oscillator, at
zero-point energy level, asanapproximationtotheparticle's
mean squarevibration amplitudeinthelatticeat atemperature
of zero Kelvins.

Thetheory presented bel ow predictso = 22.3; themeasured
result is o= 28.2, and this relatively good agreement
(considering the approximation made in replacing a truly
anharmonic oscillator by a harmonic oscillator) lends
confidence to the theory.
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CALIFORNIA - PENETRATE COULOMB
BARRIER PROOF

Robert W. Bass(Sci. Ad. Board, ENECO, Inc., Salt LakeCity,
UT), "Proof that Zero-point Fluctuationsof Bound Deuterons
in a Supersaturated Palladium Lattice Provide Sufficient
Line-broadening to Permit L ow-energy Resonant Penetration
of the Coulomb “Barrier' to Cold Aneutronic Fusion,"
manuscript of 16 pages, 8 refs, 3figs.

AUTHOR'SABSTRACT

Betweentheenergy levelsof E=6.26eV and E=140.96¢eV,
there are 600 Resonant Transmission levels Ey (N =
0,1,2,3, ... , 600), a which the quantum-mechanical
probability flux intensity transmission coefficient, or
transmissivity, T=1,i.e.which assurewith 100% probability
that aloosely bound deuteron of that energy, between two
adjacent rigidly bound deuterons, will tunnel through the
Coulomb barrier of oneof the adjacent deuterons(towithin
the range of its strong nuclear force) and remain there
indefinitely. Useof the standard WK B [Wentzel-Kramers-
Brillouin] approximation establishesthat between E, =6.26
eV andE;=6.59eV therearefivesuchresonantlines, which
have line breadths increasing from 1.8% to 7% of the
differencebetweenthat lineand thenext higher line. AtN =
88, one findsEg, = 13.7403eV, and Egq = 13.8468 €V, and
thelinebreadthoE,, =0.077967 eV of the88thlevel is74%
of thedifferenceAEg=0.1065€eV betweenthe88thandthe
89th levels. The line broadening is caused by zero-point
energy fluctuations of the rigidly bound deuterons, as
characterized by the Schwinger Ratio 6=

L/A = 22.31, according to the Madel ung potential theory
presented in a companion paper.

AUTHOR'S CONCLUSION

Despiteexpert opinion tothe contrary, " standard quantum
mechanics' most assuredly doesPREDICT theexistenceof the
phenomenon of cold fusioninaPERIODI Clatticewhenthe
ratio of deuteronsto palladiumionsisnearly one-to-one, and
whensomeexterndly appliedforce(e.g. acurrent, or ashock)
isdriving newly entering deuteronsthrough the adjacent cells
of thedeuteriumlattice. Thelowest resonant energy level at
whichthelinebroadeningismorethan 70% of thedistanceto
thenext lineisat Egg = 13.74 €V.

Applying adeuteron current withadrivingvoltageof 13.74
voltsbetween the palladium cathode and the platinum anode
should producecoldfusion. (Also, any other voltage between
6.26 eV and 6.59 eV should work almost aswell.)

AUTHOR'S CONCLUDING POSTSCRIPT

Theinherent limitationsof thewidely used butinexact WKB
approximation preclude over-reliance upon the precise
numerical valuesannounced herein, but neverthel esssuggest
the qualitative validity of the Resonant Transparency
Spectrum presented above. The present spectrum seemstobe
a refinement of the relatively crudely-derived but
experimentally confirmed Bush TRM spectrum, becausethe
present quantum-mechanical resultspredi cts 600 resonances
inan energy rangewhereinthe Bush spectrum predictsonly
132 resonances; also an apparently fatal objection to the
concept of Resonant Transparency asused either by Bush or
above is asserted by me to have been decisively rebutted.
Obviously it would behighly desirableto havethe present
research repeated with themore exact methodol ogy of Kim,
Yoon, Zubarev & Rabinowitz in order to predict
experimentally testable results about this spectrum with
greater numerical precision. But the past successes of the
WK B method suggest that the present resultshave, for thefirst
time, starting with Schrodinger's equation, established the
EXISTENCE of aResonant Transparency Spectrumof energy
levelsof slightly excited deuterons in afrozen deuterium
lattice, even at absolute zero temperature, and otherwise
composed of rigidly bound deuterons which would be
motionlessexcept for zero-point fluctuations, yet according to
standard quantum mechanicswill find the Coulomb “barrier' to
Cold Fusion to be transparent rather than opague!

CALIFORNIA-NUMBER THEORY CONJECTURE
Robert W. Bass (Sci. Ad. Board, ENECO, Inc., Salt Lake
City),"AnApparently True Conjecture in Number Theory
Related to the Zeta Function,” paper presented for ICCF4.
AUTHOR'SABSTRACT

For all non-negative integersi, j define
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+ oo

1
T

= - — <Z[i+j+1]
k=1 k'l (k+ 12y

where Z/m] denotes the Riemann Zeta Function, and define

2m

cm = E nk,lm—k .
k=0

Itisconjectured that ¢, — 2asm — +oo.

CALIFORNIA - TRANSPARENCY OF COULOMB
BARRIER

Robert W. Bass(Sci. Ad. Board, ENECO, Inc., Salt LakeCity,
UT), "Bi-Resonant Transparency of Quadruple Coulomb
BarriersinPeriodic Triple Potential Wells," paper presented
for ICCF4.

AUTHOR'SABSTRACT

Using thephase-integra method of Jeffries(1923), commonly
called the WK B method for (qualitatively correct but only
guantitatively approximate) solution of thewaveequation,
expressionsarederived which would be, if exact, necessary
and sufficient conditionsfor enere?e/ levelsof aparticlemoving
toward a triple potential well to encounter Resonant
Transparency of al four Coulomb Barriers,i.e. topenetratedl
four barrierswith 100% probability. Asaspecial case, a6.3
eV deuteron trapped ina deuteron lattice (insideaPd-D, ,
|attice) canreadily penetratethenearest two Coulomb barriers,
to reach the vicinity of the strong nuclear force of either
adjacent bound deuteron, evenif it lacksthe full 4.3 MeV
energy proved hereto berequiredfor Resonant Transmission
completely throughthenucl ear potential wells: so standard
guantum mechanicsactually PREDICTS"aneutronic cold
fusion" ina(supersaturated, "beta" phase) Pd-D, , periodic
palladium-deuterium lattice.

CALIFORNIA - HEAT & HELIUM

M.H. Miles (Chem. Div., Res. Dept., Naval Air Warfare
Center WeaponsDiv., Chinalake, CA, USA), B.F.Bush (SR
International, Menlo Park, CA), "Heat and Helium
M easurements in Deuterated Palladium,” manuscript of a
paper presented at |CCF4.

AUTHORS ABSTRACT

Metal flaskswere usedto collect el ectrolysisgassamplesin
Pd/D,0O + LiOD and Pd/H,O + LiOH experimentsinorder to
mi nimizeeffects dueto helium diffusionthrough glass. For
fivecontrol experimentsyielding no excesspower, themean
valuefor thebackground helium concentrationsin our system
was4.4+ 0.6 ppbor 5.1+ 0.7 x 10" “He/500 mL. For five
experimentsproducing excesspower, themeasured helium
concentrationwashigher thanthebackground level ineach
case. Three different laboratories have been used for
measurements of the helium concentrations in various
electrolysis gas

samplesfrom our experimentsduring the past threeyears. The
chance probability of obtaining theseheat-helium resultsfor a
total of 27 measurements duetorandom errorsisextremely
small. Furthermore, the helium measurementsfromall three
Lﬁ'be/ora\t/?/ries yield helium production rates of 10"-10%
s'W.

CALIFORNIA - SOLID-STATE FUSION

Jean-Paul Bibérian (R&D Intl., Orinda, Californiaand Dep.
Phys., Fac. Sci. DeLuminy, Marseille, France), " Solid State
Cold Fusion: AlLaO,," presented at ICCF4.

AUTHOR'SABSTRACT

Sincethediscovery of cold fusion by Fleischmannetal., most
of theexperimental work hasbeendoneinliquid electrolytes.
However as soon as 1989, Forrat proposed a solid state
reactionthat couldachievebetter results. Therearesevera
factors that make such materials more appropriate to the
development of cold fusion reactors:

1. Oxides can be heated at high temperature, so that the
diffusiontime of deuteriumionsinthesolid isincreased by
several orders of magnitude.

2. Thesample is placed in agas environment and not in a
liquid, sothat thereisno problem of impuritiesdepositing at
the surface of the sample, that can stop the diffusion of
deuterium.

3. Thefusionreactionworksbetter at higher temperatures. In
aliquid electrolyte, itis limited by the boiling of the heavy
water. Inasolid electrolyte such alimitation disappears.

4. Theenergy transfer isbetter with ahigh temperature heat
source. Thisis an important point for practical nuclear
reactors construction.

5. Thehandling of asolid state cell ismuch easier andless
dangerous than aliquid cell.

What hasbeen proposed by Forrat, istheuseof anionicsolid
capableof accepting deuteriumionsinthelattice. Therefore
theelectrolyte must have non-compensated ionic vacancies
creatingV centers(i.e. p-type semiconductor). Applicationof
avoltageontwo sidesof thecrystal createstheformation of
threezones: anFzone(i.e. N-type) at thecathode, anintrinsic
zonein the center, and aV zone (P-type) at the anode.

Numeroussuch crystalscan beused, however rarealuminates
areverywell suited. AlLaO, proton conductivity hasbeen
extensively studied for fuel-cell applications. Thestructureof
theintrinsic aluminumlanthanadeis: AI**La**O,* andthe
crystal appears white.

A ceramic with 5% vacancieswill bered andwill havethe
following structure: AL &%, 0% ;. Whentheceramicis
heated in adeuterium and hydrogen atmosphere, ionsdiffuse
inasampleand vacanciesareoccupied by thedeuteriumions,
and consequently thecrystal recoversitsintrinsicwhitecolor.
The structure of the crystal is now:

AR La*,6D%" 1508
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After application of avoltagean F zoneappearsat the cathode

with the composition: ~ AI¥L&%* . D**** , O%%®,

0.85 0.20

Experimentsareunderway to verlfy thismodel. A 2mmthick

samplewith asurface of 1cm’isheated to several hundred
degreeswith atungsten filament in adeuterium atmosphere.
Twogold el ectrodesdeposited onthetwo sidesof thesample
are used for polarization. As loading of deuterium is
accomplished, thetemperatureof thesampl eisrecorded versus
time. Fusionshould show anincreaseof thetemperaturedue
to excessheat generated inthesample. Itishopedthatif the

% enerated is large enough, the tungsten heater can be
SNI'[C ed off andtheonly input of energy could bethecurrent
flowing through the sample.

In a future experiment, it should be easier than in liquid
electrolytes to measure the production of helium.

[For further solid-statefusionseeEnyo, etd., inJuly 1993 of
Fusion Facts. Ed.]

CALIFORNIA - EXCESS HEAT-PRINCIPLES

JL.Waisman (Consultant, Irvine, CA), N.J. Kertamus(Senior
Research Scientist, S. CA., Edison Co., Rosemead, CA.,
U.SA.), "ExcessHeat; TheMacro-Principles,”" manuscript of
a paper presented at |ICCF4.

AUTHORS ABSTRACT

Thispaper presentsM acro-Principleswhich permit prediction
of the Excess-Power-density developed in Pd-D crystal
lattices. The principles are stated in terms of three state
propertieswhich can bemeasured and controlled, and other
conventiona thermodynamic and heet transfer properties. The
3statepropertiesof thelatticearecomposition, temperature
and deuterium chemical potential.

The principles are independent of the details of the heat
producing collision events. They consider (a) that theevents
occur inthe courseof collisionsof agivendeuteriumentity
withanother entity inthelattice, (b) that the collisionsoccur
asaconseguenceof thejumping of the hydrogenisotopefrom
oneintertitial positionto another, and (c) that thejumpsand
FOI lisionsaretriggered by thestate of internal energy inthe
attice.

Wepresent PI‘G\/I ioudy published experimental evidencethat
theeffect of temperature onexcess heat production hasthe
predictedtrend. Simulationsof theexcessheat, produced by
varyingthe3 state propertiesandtwo heat transfer properties,
arealso cond stent with experimental results. The smulations
alsoexplain thevery large excess power density obtained
during forced-to-boiling tests.

AUTHORS CONCLUSIONS

Theprinciplesarebelievedto offer aplausibleexplanation of
heat bursts, and runaway temperature accompanying excess
heat produced during electrolysis. The principles predict
achievableconditions whichwill produce excesspower at
commercially competitive

densities. Thesepredictionsshould permit aleapinto practical
applications.

HAWAII - MOLTEN SALTS, Ni ELECTRODE

Bor Yann Liaw and Yi Ding (Hi. Nat. En. Inst., Sch. Ocean &
EarthSci., Univ. of Hi., Honolulu),* ChargmgHydrogenmtoNun
Hydnde—ContaJnlng Molten Salts," manuscript from paper
presented at |CCF4.

AUTHORS ABSTRACT

Elevated-temperature calorimetric measurements were
performedusingacell: Al 6061 alloy |LiH (saturated), LiCl-
K Cl eutectic|Ni with acharging current of about 600mA. An
anomal ous positive temperature excursion was observed,
whichwasdifficultto explain based on our understanding of
the electrochemical reactions occurring inthe cell andthe
associated entha pies. Thepotential between theworking and
counter electrodesfell intwo peculiar ranges: intheinitia
stage,0.7-1.2V, andinalater stage, 2.3-2.6 V -- arangeof
great interest -- due to its similarity to the condition of an
excessheat event that wereportedinthe Pd-D systeminwhich
significant excess heat was measured.

IDAHO - BAND-CROSSING IN Pd ISOTOPES
Chemical Abstracts, 1 Nov. 1993

R.Aryaeingad, J.D. Cole, R.C. Greenwood, S.S. Harrill, N.P.
Lohstreter, K. Butler-Moore, S. Zhu, J.H.Hamilton (Idaho
Nat. Eng. Lab., Idaho Falls), "Band crossing observed in
Neutron-rich Palladium | sotopesvia Spontaneous Fission of
Cdlifornium-252," Phys. Rev. C, Nucl. Phys.,1993, vol 48,
no 2, pp 566-573.

AUTHORS ABSTRACT

High spin excited statesin neutron-richnuclel *'2'41'%Pd have
beeninvestigated by measuring prompty raysemittedfroma
Z2Cf pontaneousfission source. Twodifferent measurements
wereperformed. First, y-y coincidencedata, necessary to
detect thedecay schemes, wereabtained by usinganarray of
20 Compton-suppressed Gedetectors. Second, Z identification
and enhancement of adesired neutron channel werecarried out
usingax-n-y multiplicity spectrometer Ground statebands
have been extended to J= = 10+ for **Pd, and Jx = 12+ for
112pg and 115Pd. Band crossingswere observed in al three
isotopes. Thesebackbendsareduetothealignment of two ga
protons. Themeasured energy level swerea socompared with
predictions of the interacting boson model.

MISSISSIPPI - ATOMIC NUCLEUS

EvanRagland (Diamondhead, MS), "An Alternate M odel of
the Atomic Nucleus," presented at |ICCF4.
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AUTHORS ABSTRACT

The many successes of the Standard Model, and the promise it
holdsfor devel opment of aunifiedfield theory, have gained such
wideacceptancethat other atomic model sareseldom consi dered.
Neverthel ess, thereare often distinct advantagesto begained from
aternative viewpoints. The Alternate Model theorizes a field
centered atomic model which may offer further insight into nuclear
fusion mechanics.

The Standard Model constructsthe atomicnucleusasacluster or
clump of protonsand neutronseach of which containsthreeelectric
charges(quarks) bound together by threecarriers of the nuclear
strongforce(gluons). TheAlternateModel constructstheneutron
as the complement of the hydrogen atom (an electron inside a
proton); and, thenucleusasafield centered organization of protons
and neutrons, each confined to a distinct shell location. The
neutron'sinternal electric field is the nuclear strong force.

Theconstruct builds on Rutherford'sel ectron/proton doubl et, the
Mayer/Jensen Shell Mode of thenucleus, and theBoscovich action
of forces to develop a systematic geometry and logic for field
centered nucleonsat restin stati onary stateswith harmoniousspins.
Themodel treats theelectron, proton, and thecomposite neutron
interna field as force fields of common origin.

In hisBakerian Lecture of 1920, Ernest Rutherford advanced the
concept of an el ectron/proton doublet asaneutral particlewithin
the atomic nucleus. He visualized the particle as an electron in
orbit about a proton within the nucleus. This is an untenable
arrangement asthe energy requiredto confine the electron toan
orbit within the nucleusis greater than the binding energy of the
nucleus. TheAlternateModel proposesthedoubl et arrangement of
theneutron to be an el ectron captured into stationary statewithin
the proton. Again, the energy required to confinethe electronis
greater than the binding energy of the doublet; thus, the system
must,intime(half life- 12 minutes), decay into lighter constituent
elements. Most often, beforedecay, theneutronreactsby binding
toanother nucleon. Thisreaction can form astable nucleus. For
example, a neutron reacting with a proton to form a deuteron
creates a stable nucleus with binding energy grester than the
confinement energy of its constituent parts.

Accordingto theMayer/Jensen Shell Model, the general rules of
3uantum mechanics restrict nucleons to a shell arrangement of
i screte states within the nucleus similar tothe shell structure of
atomicelectrons. Whenthemodel isappliedtotheclumpor cluster
concept of the Standard Model, nucleons are envisioned as
occupyingdiscrete orbitswithinthenucleus. Ambiguitiesof this
visualization clarify whenthemodel isappliedtothefield centered
conceptof theAlternateModel. Hereaset of discrete symmetrical
stationary states can only be occupiedby nucleonswithparticular
energies and motions at the time of nuclear acquisition and
assembly. The Pauli exclusion principle holds in the Alternate
Model;i.e., no morethan one proton or one nucleon can occupy a
discrete energy statewith theexception that apair of protonsora
pair of neutrons of opposite spin may occupy the same state.

The Alternate Modél treats the electron, proton, and neutron as
Boscovich point sources of field force or charge rather than as
particles. While a point cannot be areal source, it can mark the
originwithina real field of an extinct causative source. That real

fieldsexistfor electrons, protons, etc. about "Boscovichpoints' is
demonstrated

in termsof the equivalence of mass and energy. Plausible logic

showstheir powers of combination about a common origininto

atomic nuclei. A symbolic flow diagram for the progression,

Proton field through alphafield, supported by a Boolean algebra
urther exemplifies field treatment of the atomic nucleus.

In summary, the Alternate Model is another way of viewing the
atomicnucleus. It may be more suitablethan the Standard Model
forexamination of low energy nuclear effectsin condensed matter.
Inparticular, it seemsto better explain theabsence of theneutron
branch in cold fusion deuteron/deuteron reactions.

NEW JERSERY - PRINCETON HOT FUSION

MalcolmW. Browne, " Reactor Passes Point of No Returnin Uphill
Pathto Fusion Energy," Science Times, New York Times,Dec 7,
1993, p B7, illus.

AP Staff, "Princeton produces large fusion reaction," Deseret
News, December 10, 1993, p AL

EDITOR'S SUMMARY

Whilethecoldfusion reportsfromMaui (whereupto 4,000timesasmuch
power outcompared toinput isreported) receivelittlemediaattention, the
$1.4billion Princeton reactor achievesfront page headlinesby producing
one-eighth the power output asinput (24 million watts input, 3million
watts output for four seconds). In subsequent tests the same reactor
achieved about one-third the amount of power out as input for a few
seconds. The sequence of the severd tests, using 5 grams of tritium (at
$30,000 per gram) plus deuterium (from heavy water), lasting afew
secondsper test, produced copiousamount of neutrons. Thereactor isnow
soradioactivethatitwill haveto"cool down' for about oneyear beforeit
can bedismantled. The New York Timesheadline properly included
the phrase "point of noreturn'". We assume that this refers to the
lack of return on the ten-year investment of $1.4 billion spent by
Princeton. Compare this achievement of getting only about 1/4 of the
energy input returned, for afew seconds, to the achievementsof coldfusion
wheremany devicesprovidetwiceasmuch and moreenergy out compared
toenergy input, inatimeframeof outputin hoursor days insome cases.
Consider what afew million dollarsof investment in cold fusionresearch
hasproduced compared to the $20 billion spent by the U.S. over the past 20
years on hot fusion!

NEW JERSEY -8 1IN, 1 0OUT

Staff (Knight-Ridder News Service), " Scientists Set Record for
ZLi%on Power," Salt Lake Tribune, Friday, Dec 10, 1993, page

EDITOR'S SUMMARY

Exceedingarecordsetin 1991, scientistsat Princeton Plasma
PhysicsL aboratory set arecord by producing 3millionwatts
of power outfor four seconds. Thisarticlefailsto mention
that input power was eight timesaslarge. Whilerelatively
inexpensive cold fusion devicesare producing power gainsof
about four to one, the hot fusion device ($25 million)
"enormous metal doughnut" uses considerably more
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power inthan power out. L ater the Princeton group achieved
over fivemillion wattsout. Earlier, the hot fusioneershad
been workingwiththed+d reaction but thisexperiment used
half deuterium gas and half tritium gas. The d+t reaction
producesintense neutronradiation. Thearticlealsoreports
that the 1989 report by two chemistsachieving fusion resulted
in initial fanfare which turned into derision and that the
scientistsleftto pursuetheirwork in France. "Last week", the
article states, "the U. sold exclusivelicensing rights to so-
called cold fusion to a privately-held Utah company."
Althoughnot identified inthearticle, thecompany isENECO,
Inc. (formerly FEAT).

NEW YORK - FUSION REACTION WITH HEAVY
ICE IMPACT

Y .K.Bae, R.J. Beuhler, Y.Y. Chu, G. Friedlander, and L.
Friedman (Chemigtry Department, BrookhavenNat. Lab., New
Y ork)," DD Nuclear-Fusion Reactionswith Small D,Oand
H,O ClustersImpactingHeavy Ice," Physical Review A, vol
8, no 6, Dec. 1993, pp 4461-4466, 18 refs, 6 figs, 1 table.

AUTHORS ABSTRACT

Thelarge DD-fusion-field enhancement reported earlier by our
group (Phys. Rev. Lett. vol 63, pp 1292 (1989); J. Phys.
Chem. vol 94, pp 7665 (1990)) in the bombardment of
deuterated targetshby large heavy-water clusterswasshown by
post-accel eration magnetic and €l ectrogtaticfiltering to bedue
tosmall-ionimpuritiesproducedintheacce eration column.
With thefiltering arrangement in place, we have carefully
studied DD-fusionrateswithsmall (D ,0) D*and (H,0) H*
ions (n < 10) which produced detectable fusion rates.
Formation of carbon filmsonthe polydeuteroethylene surfaces
caused theobserved fusionratesto decreaserapidly withtime.
Thisproblemwassolved by using D,Oicetargetswhichare
"sdlf-cleaning." No enhancement wasobservedfor thefusion
rates of the small D,O clustersafter the oxygen knock-on
correctionsweremade. However, thefusionyiedsfor knock-
on processes produced by (H,0) H clusters (4 < n < 10)
showed gpproximately atwofold enhancement over theyields
forH;O" ionsat thesame velocity. The stopping power of
clusterswasmeasured and shown not to beresponsiblefor this
enhancement.

NEW YORK - TRANSMUTATION OF ELEMENTS

Jerry Bishop, "Alchemists DreamsHover Over Parley on

'‘Cold Fusion'," Wall Street Journal, Dec 10, 1993, p B5A.

EDITOR'S SUMMARY

When all nuclear reactions create new e ements or new
isotopes, itisstrangeto stress "transmutation”. Thearticle
rel atesthed emental changesfoundin light water experiments
whererubidiumischanged into strontium and potassuminto
calcium. Whiletheseresultscan benamed " proton capture”,
no compl eteexplanation waspresented at theMaui coldfusion
conferenceheld Dec. 6-9, 1993. Moreinexplicableisthe
Japanese report of iron being produced by electrolysis (a
phenomenathat has been observed in India). The article
mentionsthat Dr. John Bockris(TexasA& M) isintriguedwith
the phenomena and has labeled it "low-energy nuclear
change." This

article fails to note the many papers reporting the
measurementsof other nuclear reactionswith reportsof the
productionof tritium, helium, neutrons, and isotopic changes
Incoldfusioncathodes. [SeetheDec., 1993 and Jan., 1994
issuesof Fusion Facts for amore complete report on the
Maui conference.]

NEW YORK - 9 NEGATIVES 4 POSITIVES

Jerry Bishop (fWSJ Staff Reporter), " Japanese FundsWarma
Conferenceof 'Cold Fusion' Die-HardsinMaui," Wall Street
Journal, Dec 9, 1993, page B10.

EDITOR'S SUMMARY

The300scientistsat thel CCF4 conferencearelabded as" The
scientifically beleaguered few". Bishop reports that “the

ese Ministry of International Tradeand Industry (MITI)
islaunchingamajoreffort tofind outif coldfusionisreal.”
Thegoa of MITI istoconfirm, demonstrate, and apply "new
hydrogen energy"”, Bishop reports. The Japanese will
cooperatewith the U.S.EPRI work. Bi shog reportsePRI's
researchdirector, Dr. McKubre, assaying that they arenow
ableto consistently getexcessheat if theD/Pdratiois.95or
better. Bishop statesthat *“nobody has[explained]...thegenera
absenceinthe experimentsof some kind of nuclear ash...”
ThearticlecitesFleischmann asreporting about four timesas
muchpower out as input and that the excess power isnow
about 150to 170 watts, compared withmuch smaller amounts
four yearsago. "Thisyear we'retryingto get 300to 500 watts
of excess power.", Fleischmann is quoted as saying.

PENNSYLVANIA - DIHYDRINO MOLECULE

Randal L. MillsandWilliam R. Good (HydroCatalys s Power
Corp., Lancaster, Pennsylvania), and Robert M. Schaubach
(Thermacore, Inc., Lancaster, Pennsylvania), "Dihydrino
Moleculeldentification," Fusion Technology,vol 25,no1,
Jan. 1994, pp 103-119, 15 refs, 12 figs, 9 tables.

AUTHORS ABSTRACT

Threesetsof heat productionandash" identification dataare
presented. Anexothermicreactionisreported whereinthe
electronsof hydrogen and deuterium atomsarestimulated to
relax to quantized potential energy levelsbelow that of the
"ground state" viael ectrochemical reactantsK* and K *; Pd?*
and Li*; or Pdand O, of redox energy resonant withtheenergy
hole that stimulatesthistransition. Caorimetry of pulsed
current and continuous el ectrolysis of agueous potassium
carbonate (K*/K* el ectrocatal ytic couple) at anickel cathode
wereperformed. Theexcessoutput power of 41 W exceeded
2?/ afactor >8thetotal input power given by theproduct of the
ectrolysis voltage and current. The product of the
exothermicreactionisatomshaving el ectronsof energy below
theground state, whicharepredictedtoformmolecules. The
predicted moleculeswereidentified by their lack of reactivity
with oxygen, by separation from molecular deuterium by
cryofiltration, and by mass spectroscopic analysis.
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AUTHORS CONCLUSIONS

...Further experimentsare plannedto demonstratethat this
lower energy form of hydrogen is the product of heat-
producing[electrolytic] cells. Following cryofiltration of the
el ectrolysis gases, the dihydrinomolecul eisdistinguished
from normal molecular hydrogen by massspectroscopy. The
branching ratio to formm/e = 1 relativetom/e =2 that is
observedfor thedihydrinomoleculeisdifferent fromtheratio
that is observed for normal molecular hydrogen. Mass
spectroscopy further distinguishes a sample containing
dihydrinomoleculesfromasamplecontaining H, by showing
adifferention production efficiency asafunction of ionization
potential and adifferention productionefficiency at agiven
ionization potentid for thetwo samples. High-resol ution mass

spectroscopy shows two peaks for a mixture of H, and H,*.

[See dsoin thisissue, page 15, comments by Dr. Vigier
concerning the evidence for non-nuclear excess heat. Ed.]

UTAH - QUANTUM LIMITATIONS THEORY

Kiril Chukanov (Genera Energy Int., Inc., West Jordan, Utah),
"New Pulse GasL oading Cold Fusion Technology,” presented
at ICCF4.

AUTHOR'S ABSTRACT

Theoretical Modd : Conventiond (typeS. Pons- M. Fleischmann)
‘Cold Fusion' can be explained using Dr. Chukanov's Quantum
Limitationsof Matter Theory asfollows: Thedensity of deuterium
plasmain paladium's lattice is critical. In the initial phase of
saturation when density of deuterium plasma is still low, the
assembly of deuteriumnuclei isfar fromthecritical quantum point
of transition toanew form of matter (material continuum). Higher
density, however, causes deuteriumionsto approach the critical
point. Deuteriumsaturates palladiumvery slowly, soassembly of
deuterium nuclel easily resistsconversioninto material continuum.
Toresist trangitioninto material continuum, deuterium nuclel begin
to oscillate and increase their energy as the ions approach the
quantum limitation and thusviolate the law of conservation of
energy. The result is excess energy. This gift of energy isthe
unexplained excess heat in cold fusion. The Chukanov theory
predicts that near the quantum boundary, the temperature of the
deuteriumnuclei can reachtensof millionsof degrees. Theresult
canbenorma 'hot fusion' of deuterium nuclei. But such rare'hot
fusion' contributesvery littletowardsthetotal energy balanceof the
system. In addition, the theory suggests that if light hydrogen is
used, the result is heat but not fusion. Thistype of cold fusionis
accompaniedby anunusua phenomenon: chemical properties of
the crystal latticedominate the nuclear characteristics of atomic
nuclel. ThelLaw of Conservation of thehydrogen chargeleadsto
thecreation of thehydrogen form of nucl ear byproducts. Inaddition
to the formation of deuterium and tritium, it may be possible to
createafourth, super heavy i sotope (heretof ore unknown) formof
the hydrogen (*H, - fourtium). Another devel opment of the cold
fusion phenomenaisthe Chukanov'spul se gasloading technol ogy.
M echanism of production of freeenergy isdifferent. Theassembly
of hydrogen atoms (or nucleus) occupiessomevolumeof thespace,
which is not empty space, but a specia

form of the matter: material continuum. Material continuum is
stronggl connectedto theassembly of hydro?en nucleus. Itcanbe
createdor destroyed using pulsegastechnology. Asaresult free
energy (positive or negative) isproduced. For thefirsttimeinthe
history of Science we observe Anti - Energy.

Experiments. In his experiments, the author used a specially
preparedalloy for coldfusion. Becauseof the special structureof
the aloy, the cold fusion process stuns a few minutes after the
beginning of saturation with hydrogengas. In an average of nine
casesout of ten, thealloy sampleexpl oded and became apowder.
The temperature of the alloy sample dropped in afraction of a
second by 10 - 15 degrees C, while the temperature of the
surrounding metal objects rai sed at the same time by 20 - 40
degreesC. It isthought that the emission of protons takes some
energy fromthealloy'smetal lattice. Another and much bigger part
of the energy is the result of the violation of the Law of
Conservation of Energy. This effect is called the "Chukanov
Effect” and further replication should demonstrate the true
mechani smof cold fusion phenomena. Further experimental work
isexpectedto lead to animproved alloy that will bean improved
cold fusion material for gas-loaded enhanced-energy devices.
Usingpulsegas technology itispossibleto change (inlessthen 1
sec.) the temperature of the spaceenergy activesample80- 90 C.

Practical Applications. Genera Energy International created a
seriesof SE Generators. Thetwo stage SE Boiler and Cooler can
produce about 20 KW power. Thisgenerator possessesaspecial
systemof recycling hydrogengas. Very soon General Energy'sSE
Generatorswill bepresented for commercializationontheWorld
Energy Market.

[ Chukanov'sdemonstrati on equi pment does producetemperature
changes. Thetheory will bemorebelievablewhentheexperiments
arereplicated by others. Similar work was accomplished severa
yearsagoby scientistsinthe LUCH organization, Podol sk, (near
Moscow), Russia.  There explanation was clearly a chemical
explanation. Ed.]

UTAH - REPRODUCIBLE T-GENERATION

Fritz G. Will, Krystyna Cedzynska and Denton C. Linton
(Nationa Cold FusionIngtitute, Sdt LakeCity), "Reproducible
Tritium Generation in Electrochemical Cells Employing
Palladium Cathodes with High Deuterium Loading," J.
Electroanal. Chem. ,vol 360, no1-2 (1993) pp 161-176, 55
refs, 4 figs, 2 tables.

AUTHORS ABSTRACT

Reproducibletritium generation well above background has
been observedintightly closed D ,SO,-contai ning cellsinfour
out of four Pdwirecathodesof onetype. Tritiumanalysiswas
performed before and after each experiment on the Pd, the
electrolyte and the gas in the head space. No tritium
generation was observed in four identical Pd cathodesin
H,SO, cells operated at the same time under the same
conditions. A cyclic loading-unloading regime with low
current densities, ratherthantheusual continuous constant
current regime, was employed to attain D/Pd and H/Pd
loadings of 1+0.05
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reproducibly. D/Pdloadingsgreater than 0.8+0.05 appear to
be necessary to generate tritium. The largest amount of
tritium, generated in 7 daysof continuouselectrolysis, was
2.1x10" tritium atoms, compared with abackground of 4x10°
tritium atoms. The concentration of tritium and its axial
distributioninthe Pd weredetermined and concentrationsof
up to 9x10%° atoms /g Pd were found compared with a
maximum background of 5x108 atomsg™. TheT/Dratioin
thePdisabout 100 timeslarger thanintheelectrolyteor gas
andindicated that tritium generation occursinthe Pdinterior
rather thanat itssurface. Notritium generationwasobserved
in two other types of Pd electrodes in D,SO,, despite the
attainment of D/Pd ratiosnear 1:1. Thus high D/Pd ratios
appear tobeanecessary but not sufficient conditionfor tritium
generation in D,SO, electrolysis.

D. NEWS FROM ABROAD
BELARUS - SYNERGETIC ACTIVATION MODEL

VeniaminFillimonov (Inst. of Physicochemical Problems, Belarus
StateUniv., Minsk, Belarus), "Synergetic ActivationModel: Key
to Intense and Reproducible Cold Fusion," presented at ICCF4.

AUTHOR'SABSTRACT

Themaincriteriaof cold fusion (CF) theoriesvalidity aretheir
ability toexplain (i) reasonsfor irreproducibility and way to
improveit, (ii) high probability of intense CF reaction, and
onlythen preferring of aneutronic channel, tritium/neutron
channels asymmetry and so on.

Thesynergeticactivation (SA) mode [1] supposesthat intense
CFimplementationat "normal” temperaturesand pressuresis
thesequel of salf-organization processesin crystallinematter.
SA model already succeededintheanalysisof fast chemical
processesin solid statesuch asreactionsinitiated by shock
waves (SW) in solids, detonation of solids and cryogenic
reactioninfreezed gasmixturesunder phasetransitions. The
differencebetween abovementioned reactionsand CFisrather
quantitativethan quditative: dueto higher activation energy of
CF and lower probability of elementary event CF,
implementation commonly doesn'tlead to host crystal | attice
destruction and thereforedurableand stable processispossible
in principle.

The main points of SA model are as follows:

1. Themoregently s oped than exponential onedistribution
of atomsby energy (namely reciproca power distribution) that
caused easier overcoming potential barriersby thesystemis
possiblein self-organizing systems.

2. Such distribution isrealized in spatiotemporal limits of
shock or detonationwaves (SW and DW correspondingly)
frontsthat aretherefore considered asdynamical dissipative
structures.

3. A sdlf-generation of SW (DW) and self-focusing of the
same that promote gathering of energy in focal zonesare
possible under intense

heat and masstransfer in perfect crystalinesolidsinvicinity
of phase transition or phase separation region.

Point 1 of the model shows that effective overcoming of
potential barrier of nuclei repulsion may be caused not only by
gquantum but also by synergetic ones. Proposed power
distributionof atomshy energy (seebelow) isseemedto be
typical for strongly non-equilibrium systemsinwhich energy
dissipationand masstransfer areimplemented by cooperative
phenomena such as SW and/or DW.

Notedwavesin solids, owingtopoint 2 of SA modd, might be
described as dynamical dissipative structures. Thetype of
structuring is the spatial ordering of vibrational and/or
€lectronic excitationsin spatiotemporal limitsof SW and/or
DW front. Itisthesequel of different drift velocitiesof noted
excitationshaving different energiesin notedfronts. Such
dynamical structure is the staircase which the multistep
excitationsareimplemented by. Resulting probability P, of
such multistageexcitation of atom having averageenergy E,
upto highest energy level E, (e.g. effectiveactivation energy
of CF processwith account of quantumtunneling) isexpressed
(see above) by the power function:

P,=A-(E/E)", wherel>1

wherenisanumber of intermediate steps: A isthefactor that
characterizes a self-organization processes intensity; 1 is
determined by the structure of excitation energy levels.

Point 2 states the necessary conditions of SW (DW) self-
generation and propagation in solids: (i) vicinity of phase
transitionor phaseseparationregion; (ii) perfection of host
crystal latticeand saving of thelatter during theexperimental
run. There are few published papers on CF concerning
definite data on the real crystal structure of host lattice.
Neverthe ess, andysisof such datashowscertain correlation
between CGintensity and reproducibility, ononehand, and
conditions mentioned in point 3, on the other hand.

CHINA - HV PULSE DISCHARGE
Courtesy of Jiangtang He

JangtangHe(Inst. HighEn. Phys., AcademiaSinica, Beijing),
" A study on Anomal ous Nuclear Fusion Reactionby Using
HV Pulse Discharge," presented at ICCF4.

AUTHOR'SABSTRACT

A study onanomal ousnuclear fusionreactionby using 10KV
pul sed high voltage dischargein deuterium was compl eted.
During HV pulses no neutron signal was detected, buttwo
peaks of gamma rays were detected. The energies of two
gammaraysareat 425keV and870keV respectively. It might
be explained as *®Pd* and *Fe* excited by high energy
charged particlesde-exciting radiations. Neither neutron
signal nor gammasignal wasdetected intheinterval sbetween
pulses.

PRESENTATION SUMMARY

The Results are summarized as follows:
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1. The s;)ectra of both gammas and neutrons outside the
period of HV pulses, detected by system B [gate B of
recording system] are consi stent with background spectrums
recorded without HV within statistical error.

2. During HV discharging, theneutron signa sarecomparable
with background. However, there are extragamma rays.
[Showing thenet spectrum (observed minusbackground).] It
isvery clear that there exist two peaks. According to the
calibration curve of system A", one peak isat 425+40keV,
another isat 870+50keV . Becausethee ectrodesaremadeof
Pd, Fe, and alsoW, the spectrum of gamma rays might be
relevant to the following nuclear de-excitation processes.
108pg — 198pd + gamma (425 KeV)

Fer - F 4+ gamma (854 KeV)

BIW* — 18W + gamma (110 KeV)

However, theenergy of thegammaoriginating from W+ is
too low to be seen against noise.

SincetheHV pulseisonly 10KV, theelectron/deuteronwith
energy of 10KeV canexciteonly atoms, but notnuclei. So,
thehigh energy gammarays could be produced only from
nuclear Coulomb excitation by charged particleswith high
energies. The gamma yields are about 10 per 3.0 MeV
proton absorbed in palladium. Our result can probably be
explainedby the excited Pd and Fein theproductsfromthe
reaction mode 2 [tritium branch of d+dfusion]. From the
present experiment, we would conclude that in HV pulse
discharging experiment weonly detected thecharacteristic
gammarayswithout neutrons. It seemsthat thereactionrate
of mode 2ismuch higher than mode 1 [ neutron branch of d+d
fusion] in a low-energy D-D fusion in a palladium
environment. Takingtheacceptance[of thedatafor thetwo
reaction modes)] into account, from our experimental results,
wecan deduce: R [ratio of tritium/neutrons] isgreater than
10°. We are going to do some experiments with different
electrodes.

CHINA - THERMODYNAMIC DISSIPATION

Shu-I Liu(U. of Sci. & Tech. of China, Beijing) and Qihong
Shi (Chem. Dept.,, Shantou Univ., Guangdong),
"Thermodynamic Dissipation Criteriaand itsPrinciplesfor
Cold Nuclear Fusion," presented at ICCF4.

AUTHORS ABSTRACT

Inaperiod (1979-1991) anew disciplineknown asState-Field
Theory of Thermodynamics(S-FTOT) had been established
by an author of thispaper. The purposeof the present paper
istogiveadtrict treatment of the currently interesting problem
of Cold Nuclear Fusion (CNF) by applying S-F TOT.

FRANCE - SCREENING & RESONANCE

Michel Rambaut (France), "One Can Account for Cold Fusion
by Two Concepts. Screening by Electrons and Harmonic
Oscillator Resonance," presented at |CCF4.

AUTHOR'SABSTRACT

Inaplasma, therole of e ectronshasbeen largely underestimated,
in spite of the fact that the " Screening concept” was born early
duringthefifties. Soif oneconsiderstwo "fusible" nuclei, neutrons
for exampleinadense medium, and if one supposes that they are
sufficiently closetogether, onehastotakeinto account thespecific
natureof perturbationthey imposetotheir environment. A potential
well iscreated during avery short time, at theplace of thetwoions.
Giventhehighvelocity of éectrons, in comparisonwith theoneof
theions, agrem number of environmental electronscan betrapped
in this well. The creation of this well necessitates that two
deuteronsare approaching sufficiently closetogether. Thetrapped
electrons are coming from the immediate proximity of the two
approaching deuterons, causing an €l ectron depopul ationaround the
two deuterons. So theimmediateenvironment becomesconstituted
by positiveions. This is conceivable since thistrapping, which
causesthecrossing of their mutual coulomb barrier by thetwoions,
lasts a very short time, typically between 10%* and 10°*? seconds.

Theunbalanceof electron chargerepartition, referred oftentotheir
polarizability, increases transitionally the coulomb electrical
potential at theplaceof thetwo colliding deuterons. In return this
Increase deepens the potential well, and could contribute to
mai ntai ning the el ectron cloud around thetwo deuterons. Sonuclear
fusion reactions are possible for a two deuteron low relative
velocity. This model appears to be common at the same time to
various kinds of deuterated plasmas: plasmas produced by
collisions, plasmasmadeof deuterium absorbed by certainmetals
such as rpalladium, titanium, vanadium, or plasmas produced by
high voltage capacitor discharges.

But given that the process is drastically different from the one
occurring in a thermonuclear medium, the macroscopic fusion
reactionproduction must beruled by aspecific productionterm T,
different from the "usua" thermonuclear one. The results of
calculationsexhibit alinear relationship between Log T and Log E,
withT =(cFL)/0 ( othenuclear crosssection, F thetransmission
barrierfactor, L the effectivebarrier width, O the barrier crossin
duration, E the deuteron energy in the mass center system of
reference). The slopep of thestraight linerepresenting thelinear
relationship corresponds to an electron accumulated constant
number n around the two colliding deuterons. This slope p is
boundedby two approximativelimits, 1.3 <p< 1.8, nbeingof the
order of one totwo thousandsfor p=1.3, and rather intherange of
somehundredsfor p=1.8. Thecorresponding linear relationship can
be represented by:

Log (T/T) =pLog (E/E) Q
Butthis model taking onlyinto account theel ectrontrapping by a
potential well does not describein what circumstances adequate
deuteron collisions are occurring.

Onegets a view about a specific circumstance where adequate
collisionsfollowed by el ectron accumul ation can occur, taking into
account the results of high voltage capacitor discharge into
deuterated media.

In some cases the fusion reaction production, which is most
frequently detected by a neutron burst, is supposed to occur by
sausageinstability, after injection of asufficient amount of energy
into thedeuterated medium. But the most i nteresting experiments
are
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the oneswhere thereis no excess energy when the neutron burst

occurs. Inthis casetheonset of thisburst coincide withthecurrent
apex. Thisoccurrence suggestsa resonance phenomenon, which
couldtake place, just whenthe current beginsto decrease. Given
the short current wave pattern, no collective acceleration is
possible, and thisresonance cannot occur at ancther level than at
the particlelevel. Thebasic harmonic oscillator isconstituted of
one deuteronand of k electrons surrounding onedeuteron. During
thecurrentincrease, theharmonic oscillator ismildly submitted to
electrodynamicforces, with aresonancefrequency Q= (2(ka)*/mr?)
(r being the mean distance between deuterons, g the elementary
charge, and m the deuteron mass). One can verify that this
frequency isin the range of 10 rad/s.

To simplify, one can assume a sawtooth current pattern, with a
leading edgeduration0,, and atrailing edge 0, andaL orentz force
acting onthedeuteron, whosevel ocity issupposedv,, at thecurrent
apex. Assuming moreover that the deuterated medium has a
cylindrical shapewitharadiusp, themaximumvelocity attainable
by thedeuteron during the harmonic oscillator resonance, in the
middlebetween the axisand the outer part of the cylinder has the
following expression, 1 being the current at the apex:

v, I
f= Moo L. )
mQ?4np 6, 6
Theinitia electronvelocity isproportional to the integra of the
current square, [ 12 dt, befween the onset and the apex. As this
integral is proportional to current square at the apex 1% and
assuming that 6«0, the deuteron energy isproportional tothesixth
power of theapex currentand inversely proportional tothesquare
of the current decreasing duration:
E~1°02 (3)
Giventhat, for aspecific mediumdensity, thenuclear fusionrateis
proportional to T, one gets:
LogR/R=p[6 Log (I'l) + 2 Log (6/0"] 4
Thep value p=1.66 correspondsto theslopeof Log R versusLog
I, observedby J.D. Sethianet al (6). Thisresultisalsoinagreement
withthe pure stochiastic point of view, whichleadsapproximately
to n such as 10% n < 2x10°® electrons around two colliding

deuterons:
R/R = (1'"1)(6/0")%3 (5)

Inthe case where there is an excess energy introduced into the
deuterated medium, the deuteron energy is proportional to I

Log R/R=pLog (I')* (6)
Onecanrecover thel ®law observed inthiscaseby J.D. Sethian et
al. too, with alower vaue than in the preceding case p, which
wouldcorrespond to agreater number of el ectrons trapped by the
potential well.

So the supplementary harmonic oscillator hypothesisgivesanew
confirmation to thetrapﬁed electron model (also called double
screening model). Asit has been shown in previous papers, this
model is also in agreement with the cluster fusion experiments
performed by R.J. Beuhler et al.

FRANCE - HI TEMP SUPERCONDUCTIVITY
Courtesy of Samuel P. Faile

Michel Lagués, XiaoMing Xie, Hassan Tebbyji, Xiang Zhen Zu,
Vincent Mairet, Christophe Hatterer, Cristian F. Beuran

(Ecole Sup. Phys. et Chim. Indust. de la Ville de Paris) and
CatherineDeville-Cavellin(Lab. dElectr., Univ. Paris?, "Evidence
Suggesting Superconductivity at 250K inaSequentially Deposited
CuprateFilm," Science, vol 262, 18 Dec. 1993, pp 1850-1852, 23
refs, 3 figs.

AUTHORS ABSTRACT

Anartificial cupratecompound bel onging tothe Bi SrCaCuO family with
eight adjacent CuQ;, layersin each building block wasdeposited onasingle
crystal of SrTiO, by sequentially imposed |ayer epitaxy. Thiscompound
undergoesafiveorder of magnituderesistivity drop with an onset near 280
Kelvinand anoffset at 250 Kelvin. It exhibitsadiamagnetic variation of
susceptibility and magnetization below 290 Kelvin. Additional observed
features, such as strongly nonlinear conductivity, suggests
superconductivity as a plausible explanation of the properties of this
compound.

FRANCE - NEW BOHR ORBITS

Jean-Pierre Vigier (Univ. Paris VI - CNRS/URA, Paris) "New
Hydrogen (Deuterium) Bohr Orbits in Quantum Chemistry and
"Cold Fusion' Processes," presented at |CCF-4.

AUTHOR'SABSTRACT

Newexperimental resultspresented at (and after) the 1992
Nagoya Conference on "cold fusion” raise an evident
theoretical problem "Can one explain the "Excess Heat"
observed in condensed matter containing Hydrogen and
Deuteriumin terms of conventional quantum and nuclear
knowledge?' If oneaccepts(asbelieved by theauthor) that
they will beconfirmed (i.e. vindicate Fleischmann'sand Pons
initial discovery) oneshould answer twotheoretica questions:

A) Canoneinterpret (or not) thenew factswithintheframeof
the presently known quantum and nuclear theory?

B) If not, what is the nature of the modifications of these
theories suggested by these experiments?

The aim of this contribution is to present the possible
following answersto A) and B):

a) The observed presenceof excessheat in Hydrogen based
experimentsshowsthat thisenthal py excessisnot (at least at
low energy input) based onfusion processesbut rather onan
exotic new form of quantum chemistry associated to new
"tight" Bohr orbitsin Hydrogen and Deuterium. [Seepaper by
Mills, Good, & Schaubach, page 11, thisissue. Ed.]

b) If oneacceptspresently knownfusion theory, the observed
presenceof "fusion ashes' in deuterium based experiments
§also believed trueby theauthor) showsthat thecorresponding

usion reactions (despitethefact that they are numerically
many ordersof magnitudetoo small to explaintheassociated
excessheat) arepresent and 1) should berelated tothenew
exotic chemica mechanismandtoascreening mechanismin
condensed matter 2) could lead, with
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higher energy inputs to real fusion reactors: since fusion
energy would be added to the new chemical energy.

©) As basis for the new phenomena one can add to the
Coulomb Potential (utilizedin Hydrogen and Deuterium) spin-
spinand spinorbitinteractions. Usually neglected they would

manifestthemselveswhen T, Ml, IVI2 areoriented (parall€l)

(dueto electromagnetic interactions) when H andD arein
condensedforminvarioustypesof e ectrodes. Indeedfor two

chargedparticlese,, g withmagnetic moments M ,and 1\712
[webeginwiththe] usual quantum Schrédinger Hamiltonian.

[Wecan show that] thisgivesan effectiveradial potential V (r)
given by:

ee epn. C ezp,2
V(r):1(1+21)+ 16 &b,C ek 1

2pr r m, r mg b

whichevidently impliestheexistence of new subground state
(w.r.t. the Coulomb Potential) quantized energy states E,,
correspondingto new "tight" Bohr orbits. These new Bohr
orbitscan beshown 1) tobecirclesaround L, corresponding
toaninteger number m of deBroglie'swavelengths 2) tobe
calculable through the formula:

m*n? _dnn
mp®  Or

d) thismodel yieldsnew Hydrogen (al so Deuterium) energy
levels (also describable in terms of "enhanced" electron
masses) which 1) correspond to new resonance reactions
(which generate soft X-rays) 2) to new "tight" types of

molecular Hydrogen H,” and Deuterium D, whoseformation

is exothermic, and 3) favor fusion when enhanced by a
"screening” mechanism within specific electrodes.

€) The prediction of the apparition of this new type of
mol ecul escan be (assuggested by Mills-Good and Shaubach)
by lack of reactivity with oxygen, separation frommolecular
deuterium by mass spectroscopic analysis.

f) Theexistenceof predicted"cold fusion" enhanced by V(r)
"screening” in this model should now be tested with high
energy discharge bothin plasmafocusand capillary fusion
experiments as presently attempted by Maric et a. at the
University of Belgrade.

GERMANY - DEUTERIUM FUSION REACTIONS
Chemical Abstracts, 13 Dec. 1993

S. Lemaitre, Gennant Paetz, H. Schieck (Inst. Kernphys., Univ.
Koeln, Cologne), "Complete Determination of the Transition
Amplitudes from a Comprehensive Data Analysis of the Fusion
Reactions D(d,p)*H and D(d,n)He for E,<500keV," 4nn. Phys.
(Leipzig), 1003, vol 2, no 6, pp 503-521, in German.

AUTHORS ABSTRACT

All relevant low-energy transition amplitudes for the
D(d,n)®*Heand D(d,p)*H reactionsweredetected fromafitto
L egendreexpansion coefficientsof theavailableexperimenta
data. A smplebarrier penetrability model wasused. Quintet
S-wave transitions are found to contribute strongly thus
obliterating theideaof neutron-lean polarized fusion energy
production. TheD+D interaction radiuswas detected with
good accuracy for both reactions individually. The
astrophysica Sfunctionsshow asmall S-waveenhancement
and P-wave suppression of the D(d,p)®H branch.

ITALY - HIGH POWER PULSING

F.Celani, A. Spallone, P. Tripodi, A. Nuvali, A. Petrocchi, D.Di
Gioacchino, M. Boutet (INFN, Lab. Nazionali di Frascati, Italy), P.
Marini, V. Di Stefano (SKITEK, IRI, Pomezia, Italy), "High Power
psPulsed Electrolysisfor Large Deuterium Loading on Pd Plates,”
manuscript from paper presented at ICCF4.

AUTHORS ABSTRACT

A high peak current (upto 100A) and avery short pulse(1
us) generator wereused to performelectrolysisin D,O-LiOD
solution using aPd sheet asacathodeand aPt net asan anode.
Thishigh power pulse(up to 50 KW) can berated upto 20
KHz.

Very high D/Pdvalues (uptoabout 1:1) hasbeen reached with
any cold-worked Pd sheetsused. A very hard sheet (about 300
Hv) has generated an excess heat of the order of 15% for a
long time (some weeks).

Someconsiderationsabout themetall ure?y of electrodesare
performedand an effortismadeto correl ate the excessheat
with metallurgical parameters, over-voltage and surface
resistance.

Conclusion

Independently by the metallurgy of the Pd electrodes, we
devel oped an high pulsetechniqueto highly charge Pd plates
(D/Pd around 1:1). However, the metallurgy of theplates
affectsthedbsorptionrateshape" parameter. Theover-voltage
and electricresistance parametersgiveuseful indicationsabout
thePd plate surface status during the Deuterium absorption.
Animportant role can play theionic Li on the surface, in
particular way when the Pd plate reaches high D/Pd values.

Theexcessheat occurring for some Pd plates seemsdependent
by the metallurgy of the electrode: a high hardness plates
(doped by proper impurities) can giveexcessheset (around 15%
inour case) for very long time (someweeks). Thiscondition
seemsto benecessary but not still sufficient, becausethefirst
charging-up procedure seems to play an important role
depending onthesampleshardness. Moreover, observingthe
Pul atesat theend of thetests, we can point-out that theexcess

eat occurs whentherewereno cracksontheplate surfaces.
Inother words, the peak pulse current shouldbe limitedto
avoid disrupting effects to the plates.
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ITALY - DEUTERIUM CHARGING

F.Cilioco, R. Felici (CNR, Ist. di StrutturadellaMateria, Frascati,
Roma), and L. Bertalot, F. DeMarco, A. DeNinno, A. LaBarbera,
F. Scaramuzzi, V. Violante (ENEA Frascati, Roma), " Deuterium
Charging in Palladium by the Electrolysis of Heavy Water:
Measurement of the Cell Parameter," presented at | CCF4.

AUTHORS ABSTRACT

An experiment on the electrolysis of heavy water with
palladium cathodeisperformedwhilemeasuringinreal time
the size of the cell parameter, with the help of an X-ray
Sﬁectrogr h. A first experiment permitted to evaluatethe
charging of deuteriuminthepalladiumlatticeuptoava ueof
0.82of theD/Pd ratio (atomic). Other experimentsareinthe
planned program, aimed to correlate the D-charging with
electrolysis meaningful parameters, such as the current
intensity, theuseof pulsed current, thecharacteristicsof the
material. Theresultsof thesemeasurementswill bereported.

JAPAN - FLUID PROTON THEORY
Courtesy of the author.

Note: The author provided copies of the following paper as written materia
pertaining to his ICCF4 presentation, "Nuclear Fusion in Condensed Materials."

Setsuo Ichimaru (Dept. of Physics, U. of Tokyo), "Cold Nuclear
Fusion in Pressurized Liquid Metals," Journal of the Physical
Society of Japan,vol 60, no5, May 1991, pp 1437-1440, 20 refs,
1table.

AUTHOR'SABSTRACT

Liquid metal spressurized to afew megabarsand consisting of
light nuclear species such as D-H and Li-H can sustain
considerablereactionratesdueto € ectron screening and by the
strong internucl ear screening potentia swhenthetemperature
israised abovetheonset of fluidity in hydrogen. Thenuclear
fusionratesmay reach apower productionlevel ontheorder
of kW/cm? at atemperatureand massdensity of 600K (550K)
and 3.9 g/cm? (6.8 g/cm?®) for D-H (Li-H). Thedetection of
suchanuclear reaction at adensity near 2-4 g/cm?® will make
afirstlaboratory demonstrationfor thereaction processesin
supernova.

AUTHOR'S CONCLUSIONS

In conclusion, | have demonstrated through quantitative
analyses that the pressurized metalsof D-H and Li-H can
sustainnuclear reactionsat apower-producinglevelsif the
temperaturesarerai sedinto arangewhere protonscan behave
as a fluid. In addition to its possible utility for power
production, thedetection of suchanuclear reactionwill make
thefirgtlaboratory demonstrationfor theelementary processes
in supernovamechanismsand may lead to an examinationon
thevadlidity of extrapol ating thecrosssectionsinto regimesof
extremely low energiesontheorder of 0.1eV. Detailsof the
theory will be published elsewhere.

JAPAN - PROTON CONDUCTORS & HEAT

Tadahiko Mizuno, * Michio Enyo, Tadashi Akimoto and Kazuhisa
Azumi (Fac. of Eng.,* CatalysisResearch Center, Hokkaido Univ.,
Sapporo, Japan), " Anomal ous Heat Evolutionfrom SrCeO4 Type
Proton Conductors During Absorpti on/Desorption of Deuteriumin
AlternateElectric Field," manuscript of paper presented at | CCF4.

AUTHORS ABSTRACT

Thecold fusionphenomena weretested with use of proton
conductor (pc) solid e ectrolyteplatesmaintained at 400~500
°C. Ananomalouslevel of excessheat evolution of theorder
of 50 watt was observed during absorption and desorption
cyclesof deuterium-containing hydrogen gasunder application
of an alternate electric field.

JAPAN - BIOLOGIC TRANSMUTATION
Courtesy of the author.

Hisatoki Komaki (Biolo?ic& Agricultural Research Inst.), "An
Approach in the Probable Mechanism at the Non-Radioactive
Biological Cold Fusion or So-called Kervran Effect (Part 2),"
Poster presentation at |CCF4, 4 pages, 4 tables, 14 refs.

AUTHOR'SABSTRACT

Inpreviouspaperstheauthor, with Prof. Dr. C. LouisKervran,
suggested the probableoccurrenceof thebiologica coldfusion
or the biological transmutation of elements. In order to
confirm the phenomenaunder morecontrolled conditionthan
|CCF-3, the author determined the content of potassium,
magnesium, ironand calciuminthedried cellsof Aspergillus
niger |FO 4066, Penicillium chrysogenum |FO 4689,
Saccharomyces cerevisial IFO0308, Tarulopsis utilis |FO
0396, cultured innormal medium and mediadeficientinone
of potassium, magnesium, ironand calcium. Theexperimenta
resultsled theauthor to concludethe probabl e occurrence of
thenon-radioactivebiol ogical transmutation of elementsor the
non-radioactive biological cold fusion.

EDITOR'S SUMMARY

Theexperimentsused 200 ml of culture media, shaking the
culture at 30C for 27 hours. The molds and yeasts used
showed only about 1/5 to 1/10 the growth in the nutrient-
deficient cultures as compared to the normal cultures.
However, onthebasisof per gram of dried cells, each of the
dried cell samplesshowed evidenceof having from about 1/2
to 1/6 of the normal amount of the mineral nutrient not
suppliedintheculture. Theexperimental evidence, therefore,
suggeststhat variousmoldsand yeastshavethe capability of
producing somed ementsmissing fromthecell'senvironment.
Thisexperimental observation hasbeen reported previoudy
but has been dismissed %thesci entificcommunity because
theclaimsarenot acceptableunder current theoriesof nuclear
reactions. If the experimental evidence is correct, then
these results are further evidence of catalyzed nuclear
reactions. Kervran suggested nuclear reactions in which
protons, O,, and C,, nuclei could be joined to
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higher massnuclei to produce thedeficient el ementsinthe
cell'sdiet. Replication of Komaki's latest work is highly
recommended. |f biological mechanismsexist for proton
capture by higher-mass elements, then the observed
transmutation of akali-metal elements in light-water
experiments(such asreported by Bush and Eagleton) would
appear more acceptable.

JAPAN - NEGENTROPY THEORY

Ryoji Takahashi (Tokyo, Japan), "Cold Fusion Explained by
:\é:egggltropy Theory of Microdrop of Heavy Water," presented at

AUTHOR'SABSTRACT

Thecoldfusion phenomenawhich ariseintheelectrolysisof
theD,O/salt system aretrested inthis paper asproblemsof the
liquid stateand expl ained by theworking of themicrodrop of
D,0 created inthe D, gas.

Outline of Negentropy Theory of Microdrop of Water
The properties of D,0O are similar to those of H,O andthe
surfacetensionof D,Oissmallerthan thatof H,O by 6.8%.
Sothenegentropy theory of D,Oisregarded asrepresented by
that of H ,0 described below. Thepressure Pinadrop of water
of radiusr, in saturated moisture, iscal cul ated asafunction of
temperature T by Laplace's equation,

P=2y/r+Pv (D)
wherey and Pv represent the surface tension and the vapor
pressure. TheP-T curvesfor r=0.5um, 1.5umand3um, and
theP-r(V) curveat 0°Cisillustrated. Thevalue of dP/dT is
negative for small values of r at low temperatures. The
microdrop satisfying dP/dT<Otakes negentropy (negative
entropy) fortheincrease inV (volume) by Maxwell'sthird
thermodynamicrelation. Sowhen themicrodrop receivesa
negativepressure -AP, thenormal water changesinto super
water and thevolumeincreasesby AV, by taking negentropy
fromthesurrounding and dowork PAV. Theenergy balance
in this action of the microdrop is given as.

E-TAS=PAV 2
whereE, T and-AS, represent mechanical energy which causes
anegative pressure, absol ute temperature and negentropy.
Eq.(2) showsthat the outsi deof themicrodropisgiven hest by
the microdrop. Eq(2)is rewritten as

E=PAV+TAS. 3
Eq.(3) showsthat heat isgeneratedetg/formi ng compounds
fromthe simpler substancesincludedinthemicrodrop. Itis
obviousthat themicrodrop performsasanew typeof engine
and it is named here as MICRODROP ENGINE. The
negentropy range of the microdrop of water in moistureis
limited, butif themicrodropisplacedintherelatively higher
pressure of a gas than that of the vapor, the following
Laplace's equation is held,

P=2y/r+Po 4
where Porepresentsthe outside pressureregarded asconstant
for asmall changeof temperature. In thiscasethenegentropy
ismaintained in the wideranges of T andr.

JAPAN - SLOW PLATINUM DIFFUSION
Chemical Abstracts, 15 Nov. 1993

Naohiko Kimizuka, Takayuki Abe, Kingo Itaya(Fac. Eng., Tohoku
Univ., Sendai), "Slow Surface Diffusion of Platinum Atoms on
Platinum (I11)," Denki Kagaku oyobi Kogyo Butsuri Kagaku,
1993, vol 61, no 7, pp 796-799.

AUTHORS ABSTRACT

Thesurfacediffusion of Pt atomsonthePt(I11) electrodewas
studied by the in situ electrochemical scanning tunneling
microscopy (STM). STM imagesof Pt(I11) after successive
potential cycles(say, 20, 30and 50 cycles) wereexamined,
and itwasconcluded that thedisordered surfacestructure of
Pt(111) remained unchanged upon thefurther application of the
limited potential cycles. Orientedislandswith height of 2 or
2 atomiclayerswereformedonthePt(l11) surfacewithinthe
first 10 potential cycles, and no change of themicrostructure
of Pt surfacewasobserved after theadditional potential cycles.
Theresultssuggested that the slow diffusion of Pt atomstook
place in pure 0.05 M H,S0O, solution.

JAPAN - BOSON CLUMPING

Ken-ichi Tsuchiya(Dept. Elec. Eng., Tokyo Nat. Col. of Tech.,
Hachigji, Tokyo), Kazutoshi Ohashi (Fac. Eng., TamagawaUniv.,
Machida, Tokyo), and Mitsuru Fukuchi (Dept. Instrumentation
Eng., Fac. of Sci.& Tech., KeloUniv., Y okohama) "Mechanism of
Cold Nuclear Fusion I1," presented at |CCF4.

AUTHORS ABSTRACT

Regarding deuteronsasidentical bosons, Bushet d. caculated
thepower density generated from cold nuclear fusion by using
theconcept of symmetry forcewhich describesthetendency
of bosonsto clump. Inour previouswork, wea so cal cul ated
thepower density with assuming that twoforcesareeffective
to deuterons. One is attractive symmetry force, which
increasestendency of deuteronto clump, andtheotherisd-d
repulsive force, which decreasesit.

Inthiswork, wetreat N-deuteron problemby using Lipkin's
descriptionin second quanti zation. Inthismodel , creation and
annihilation operators @ and a for proton and neutron
anticommutewith oneancther, and bound two-particlesystem
ina statewith center of massmomentum 2hk isconsidered.
Then deuteron creation operator D' is defined by

1 1 !
Do~ L &gy Y-gr O

whereg, istheFourier transform of the wave function for
relativemotion. Theannihilation operator isthengivenby the

Hermitian conjugateof eq.(1). TheN-deuteronwavefunction
Y, isdefined as
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T

(D)
v, =1 0> @)

i (nl!)l/Z

where|0> meansthevacuum stateand n meanstheoccupied
number of statei , which satisfies Y n, = N.

The commutation relation between deuteron creation and
annihilation operatorsis given by

1
P)Zk”DZkJ =8~ Ay €)
where extraterm A, iswritten as
Ak,k=¥ CXCYIN NG WANES VU N P S O

Since A, is proportional to thesmall quantity g,, we can
neglect it for small N systems. However, it should not be
neglected for large N systems. This meansthat we cannot
regard deuteronsashoseparticleswhen cluster sizeNislarge.
Therefore, extratermA,, hasarol eto reducethetendency of
deuteronsto clump. Inour previouswork, wediscussed cold
fusioncatalyzed by deuteronclustersin Pd. But wedid not
know how to estimatethemost probablecluster sizeN. Inthis
work, it is given by using Lipkin's description in second
guantization.

JAPAN - DEUTERON WAVES

Norio Yabuuchi (High Sci. Res. Lab., Tsu City, Mie-ku, Japan),
"Wave of Deuterons and Cold Fusion," presented at |CCF4.

AUTHOR'SABSTRACT

Whenblocked cracksapproximately Ouminsizeareformed
in solidmetals withan occluded hydrogen atom pro[)erty, a
waveof deuteronswithinthecrack bringsabout thefollowing
two phenomena.

1. Withelectrons, electron wavecharacteristicsarereadily
observed to be exhibited, and a tunnel phenomenon
accompanied by the development of strong wave motions
occurs as with an experiment conducted by Hitachi, Ltd..

2. Inthe caseof gold atoms, quiteanumber of theseatoms
shifttowardaO.1 micronlayer of magnesium substrateand
collect to form a thin line along the location of the layer
(smilar toan experiment conducted by Advantest L aboratory).

Analyzing the two above phenomena, a reaction occurs
between crackswithin solidsthat appear aslargelatticedefects
and deuterium atomswhich exist asimpuritieswithinthe Pd
crystalline metal structure. During this reaction, large
quantitiesof deuterium atomsshiftintothecracksof thesolid.
Because D changes easily to d deuteronswhen vibrational
energy is applied, these deuterons are not subject to the
restrictions of the exclusion law since they exist as Bose
particles. Many d deuterons exist densely in cracks which

appear aslargelatticedefects. Theliquefieddthenfacilitates
superfluidity and superconductivity. In fact, the burst
appearing with neutrons and the burst phenomenon of
superfluid He Il resemble each other.

Fromthestandpoint of aO.1 pm space, becausedeuteronsare
larger than dectrons, they causeintensewave motionsto occur
intheform of deuteron waveswithin minute spatial widthsof
n ® O.1 um. Accordingly, this situation has the effect of
extending thecollision cross section by waver and bringing
aboutthetunnel phenomena; bothimportant conditionsfor
nuclear fusion.

Next, theeffect of quantum confinement isconceivablewithin
theminutespatial width of amicro-unit and hasbeen studied
by N.MargolusatMITandM.L. Steigerwaldetal. of AT& T
Bell Laboratories. Applying Heisenberg's theory of
uncertainty using the relationship AxAp=>h, if elementary
particles are confined within a narrow space Ax-0O,
momentum approaches infinity Ap-co.

Therefore, whenalargenumber of dexistswithinaO.1 um
x nspace, Ap approachesinfinity, Ap- o, becausethespace
for d movement becomes extremely small.

Thismeansthat theformula f mvdy = %mv2 +C (1) holds

true. Fromthe standpoint of 1/2 mv? = hy, and sincekinetic
energy increases, oscillation frequency of the wave of
deuterons, which exist asBoseparticles, becomesgreater and
motion velocity v increases. Because aluminum has the
characteristic of tightly confining d, surroundingthecracks
with aluminum can beused asatechniquefor bringing about
astrong confining effects.

AccordingtoM. Born'stheory, originator of the probabilistic
wave, particlespenetratewallswithaprobability givenby [,
however, accordingtothelaw of Geiger-Nuttall, penetration
probability of fast particles is greater than that of slow
particles. Therefore, cold nuclear fusionwill originatewithin
aminutespaceif thevelocity of d particles, containedwithin
adwavewhichdoesnot easily collapse, isincreased by taking
advantage of the effects brought about by quantum
confinement, extension of collision cross sections andthe
tunnd effect. Inadditiontothis, if atsunami of solitoninthe
deuteronfieldiscaused by switching an el ectrolytic current on
and off, nuclear fusion occursat doubleand triplethenormal
rate. Asshowninpaper, solitonoccurssufficiently evenin
plasmawhen brought about using the shock of ionic sonic
waves.

[This paper appears to be an important addition to our
understanding of some of the possible mechanisms for
deuteron fusion in ametal lattice. Ed.]

JAPAN - HEAT AND HELIUM CORRELATION
Chemical Abstracts, 27 Dec. 1993

Eiichi Y amaguchi and Takashi Nishioka (Basic Res.Lab., NTT,
Musashino), "Helium-4 Productionand ItsCorrelation with Heat
Evolution," Oyo Butsuri, 1993,vol 62,no 7,pp 712-714,8refs,in
Japanese.

AUTHORS ABSTRACT
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Usingtheauthor's"invacuo" method with aheterostructure of deuterated
Pd(Pd-D) at |ow temperatures<300°, theauthorshavedetected insitu“He
production. The real-time observation has been performed by high-
resol ution quadropol emass spectroscopy (0.001 amu at 4 amu). Thesignal
attributable to “He production appeared when the samples exhibited a
sudden increase in temperature. The system of H-loaded Pd (PH-H)
heterostructure, on the other hand, produced no “He. A new class of
nuclear fusion occurred in condensed matter.

NORWAY - PLATINUM ELECTROCHEMISTRY
Chemical Abstracts, 13 Dec. 1993

M.M. Jaksic, B. Johansen, R. Tunold (Lab. Ind. Electrochem.,
Univ. Trondheim, Norway), " Electrochemical Behavior of Platinum
inAlkaineand Acidic Solutionsof Heavy and Regular Water," Int.
J. Hydrogen Energy, 1993, vol 18, no 10, pp 817-37.

AUTHORS ABSTRACT

Thebehavior of Ptasan el ectrodefor H (protiumand D) and
Oevolutioninbothakaineandacidic, heavy and regular H,O
solutionswasstudied primarily by cyclicvoltammetry. The
main features, such as adsorption and underpotentia
deposition of H (both protiumand D), aswell asthespecific
charge capacity for monolayer oxidegrowthwith successive
increase in O content (preceding H and O evolution,
respectively, with characteristic desorption S), weremore
or lessmarkedin both electrolytes. Somedistinctly different
behavior, however, wasobserved, revealing that heavy and
regular H,O behavea most asdifferent solvent ambients. The
H evolutionreaction (HER) particularly inakalineD,O occurs
at substantially more negative potential, while O evolution
becomesshifted to considerably morepositivepotential values.
H absorption, bes desadsorption, of both protiumand D, was
marked clearly by the continuoudy growing charge capacity of
thediffusional desorption peak, whoseextent dependsonthe
evolving rateand contact timeof H evolution and distinctly
exceed both 1-to-oneH to Pt (H/Pt or D/Pt) atom coverageon
the exposed electrode surface, and relative to the
corresponding reversibleadsorptionwavechargeareforits
underpotential deposition. TheH oxidation peak immediately
followingitsdesorption (inparticular fromacidicD,0) also
wasclearly marked onvoltammograms. A distinct merging
and meldingtogether of 2initial D reversbledesorption peaks
into the diffusional desorption peak in acidic D,O was
discernibly scanned, too. Oxideformation usually starts at
more anodic potential together with D oxidation and,
specifically inacidic media, proceedsvigoroudy with higher
and continuously growing rates and merging together with
evolving molecular O, while the prevailing O evolution
thereby becomesshifted to more positive potential values.
Thesefeaturesreveal that, owing to itsdistinctly different
stericfactor, D,O (inparticular in acidicmedia) behavesas a
stronger oxidizing agent thanregular H,0O. Somediscernible
propertiesof theinterpl ay between H and O onthe Pt electrode
in both electrolytesaong the potential axiswere clearly
marked and pointed out. TheRowland of EDTA effect onthe
potentiodynamic features of Pt also was scanned and

displayed.

POLAND - NUCLEAR SYNTHESIS REACTIONS

RomanE. Sioda(Inst. of Industrial Organic Chem., Poland), "A

MechanisticModel of Cold Fusion Based on Hot Spot Hypothesis:
atial Constraints to Nuclear Synthesis Reactions in

Electrochemically-induced Cold Fusion," presented at ICCF4.

AUTHOR'SABSTRACT

Sincethefamousannouncementsof Flei schmann, Ponsand
Hawkinsand of Joneset a. many papershad been published
toexplain these unexpected discoveries. Thework inthis
directionishighly satisfying, becauseof itsinterdisciplinary
nature, and possibleenergeticrewards, if theorigina findings
areconfirmed. However, themechanism of thisprocessisdtill
under discussion, whichexplainsitscomplicated and equivoca
nature.

Thepurposeof the present communicationisto point out some
new mechani stic aspectsof theprocess. It seemsthat therole
of electrolysisissimply that of ameansof loading deuterium
intothemateria of themetallic e ectrode, such asof palladium
or titanium, which can absorb large quantitiesof deuteriumgas
inthevolumeof themetal s. Theabsorption of the deuterium
causesachange of the structure of thelatticeof themetals,
which leads to mechanical and electrical stresses (charge
separation and generation of potential). These stresses can
causeabreakdown of alimited number of deuterium atoms,
andtoinitiatetheevolution of neutrons. Theprocesstakes
place basicaly at the surface of the metals. Some of the
neutronsarereabsorbedinthemetals, whileothersleavethe
metals. Those absorbed in the metals can lead to achain
reaction, inwhi ch further deuterium atomsaredestroyed by
participatingin several possibleroutesof afusionreaction.
Theprocessisbasically unstationary, and itscommencement
and end depend on energetic and spatial aspectsof themeta
surface, which are highly variable.

However, there isa spatial aspect, whichtendstofavor the
process. Asthe"liquid fuel" of thereaction, i.e. deuterium, is
contained inthe rigid crystal lattice of heavy metal atoms,
thereisatendency for the energy of aninitial reactiontobe
containedlocally, which canleadto easier excitation of further
deuteriumatoms, allowing themtofuse, andtoreleasehigh
amountsof energyinfurther fusion reactions, resultingin a
chainandexplos vetyge reaction, likeindynamite. Partsof
thereleased energy can betransferred by thee ectronic plasma
of themetal lattice to other partsof the metal, exciting the
processtheretoo. It canbeespecially dangerousif theinitial
fusion process devel ops deep inside the block of a metal
loaded with deuterium, asastrong explosion cantakeplace,
which had been virtually described.

There aretwo aspects of the present short communication,
which seemsto benove inrespect towhat had bean published
sofar: 1. Theinfluence of therigid and heavy lattice of the
metal onlocalizingthehighenergy releaseof aninitial fusion
reaction, and 2. theresulting chain character of the fusion
reactioninthismicro-volume. Eventually, the metal lattice
becomes destroyed locally, and the chain reaction hasto
subside, or to transfer to another micro-volume of metal,
loaded with deuterium, and till having arigid latticestructure.
Thefeasibility of thefusionreaction dependsalsolocally on
theconcentration of deuterium atomsinthemetal lattice, and
hence on
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the experimental conditions of deuteriumloading intothe
electrode, such asthedurationintimeandtheapplied current
density.

POLAND - NEGATIVE NEUTRON SEARCH
Chemical Abstracts, 27 Dec. 1993

Lech Lason, Marian Przytula, Ryszard Wojtkiewicz, Janusz
Baczynski, and Jaroslaw Bauer (Inst. Phys., Univ. Lodz, Poland),
"Searchfor Neutronsfrom Cold Fusion of Deuterium Absorbedin
Palladium," Acta Univ. Lodz, Folia Phys., 1992, vol 16, pp3-12.

AUTHORS ABSTRACT

Experimenta studieswere performed on detection of neutron
emissionfromaPd samplesaturated with gaseousD ,at room
temperatureand pressure<1 atm. No continuousemission of
neutronswith arate >500 s¥?/sgrt for timeinterval t > 3sor
aburst emission with number of emitted neutrons 5.10°
neutrons/burst was observed.

ROMANIA - CASE OF SCIPIOLOGY
Courtesy of the author

Peter Gliick, "Cold Fusion: A Case of Scipiology," unpublished
manuscript, 3 pages. Handed out at ICCF4.

EDITOR'SREVIEW

Thispaper wasnot apart of the conferencebut washanded out
tosomeof theattendees. The paper defines” Scipiology" as
the science of converting disastersto triumphs. Theword,
coined by Peter Gliick isderived from ScipeaAfricanus, the
great Roman genera who converted disaster into triumph
during the Punic war by crossing the Mediterranean and
attacking Carthage while Hannibal was busy fighting the
Roman army. Glick states, "...lack of reproducibility has
plagued thisemergent scientificfield fromthevery start ...
I...havedecidedto solveat | east oneof theseproblems, ... to
makecoldfusonreproducible Further heobserves, "L ack of
reproducibility has to be the most important source of
informationrevealing to us what actually happensin these
systems.” (SeeFusion Facts,vol 3,n01, July 1991, page 1.)

RUSSIA - COULOMB SCREENING

Gennady V. Fedorovich (Rus. Acad. Sci., Theor. Prob. Dept.,
Moscow), " Screening of the Coulomb Potential inaNondegenerate
Hydrogen Isotope Gas," Fusion Technology, vol 25, no 1, Jan.
1994, pp 120-123, 21 refs, 3 figs.

AUTHOR'SABSTRACT

Toexplainthemechanism of deuterium reactionsin palladium
andtitanium (cold fusion), amodel of an exotic deuterium
plasmawithpossibly short nuclear distancesdueto thermal
motionwasconsdered. Thescreening parameterisincreased
by lowering the ion

temperature. This is the usual feature of the screening
phenomenonin plasma. Fully ionized gasesof highdensity
and low temperature are never possibleoutsidethelattice.
Hence, the growth of the screening parameter can be
significant only for thehydrogenisotopesinthemetal lattice.

RUSSIA - FUSION AT FERROELECTRIC PHASE
Chemical Abstracts, 15 Nov. 1993

V.B.Kanin(Inst. Fiz. Khim., Russia), " Feasibility of Cold Nuclear
Fusion at the Ferroelectric Phase-transfer Point in Potassium
Dideuterium Phosphate," Neorg. Mater. ,vol 29, no 5, 1993, pp
656-658, in Russian.

AUTHOR'SABSTRACT

Onthebasisof crystallochemical concepts, anew object for
coldfusion, isproposed namely KD,PO,, inwhichfor thefirst
timethereproduci bleeffect of generating cold nuclear fusion
Products (esp. neutrons) is detected, stimulated by a

erroel ectric phasetransition (promoted by thermal cycling
near T.). Inthiscompound, the contribution of the phase
trangitionisunquestionably much higher thanin classical cases
(metd deuterides), wheretherandomnessin thedi stribution of
D atomsinthelatticesismanifested toasignificantly higher
degree than in KD,PO,.

RUSSIA - ISOTOPIC CHANGES IN C.F.

Y u.N. Bazhutov, B. Kuznetsov, Y u. Chertov ("Erzion" Center,
Moscow, Russia), "Isotopicand Chemical CompositionsChanges
in Cold Fusion Experiments in the Erzion Model," presented at
ICCF4.

AUTHORS ABSTRACT

Anexplanationisgiven of isotopicand chemica composition
changesby the Erzion Model whichtook placeincoldfusion
experiments. (Rolisonand O'Grady, Bush, Romodanov, eta.)
Itisdemonstrated that nuclear transmutation isanimportant
quality of theErzionModel. Somemoresensitive methodsof
nuclear transmutation process analysisin traditional cold
fusion experiments are suggested. The phenomenon
investigatedintheframework of Erzion M odel became, not
cold nuclear fusion, but cold nuclear transmutation.

RUSSIA - ERZION-NUCLEAR TRANSMUTATIONS

Yu.N.Bazhutov ("Erzion" Center, Moscow, Russia), "Possible
Exhibition of theErzion - Nuclear Transmutationin Astrophysics,”
presented at |CCF4.

AUTHOR'SABSTRACT

Thereexist greet kindsof anomal ousastrophysical phenomena
which cannot be explainedinthe framework of traditional
theoretical
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models. Erzion - nuclear transmutation, if it really exists, can
explain some of them such as:

1. Davis effect - considerably lower Solar neutron flux.
2. Greatly exceeding that of the Jupiter radiation.

3. Cy?nusrx3 problem - big flux of neutral high energy
particles from local cosmic space sources.

4. Catastrophicreducingof Li, Be, B contentinthechemical
elements abundance curve of Solar and Earth matter.

RUSSIA - ERZION MODEL & STABLE ISOTOPES

Yu.N. Bazhutov, V.P. Koretskiy, A.B. Kuznetsov (“Erzion" Center,
Moscow, Russia), "Burning Away of Radioactive | sotopes and
Production of Some Stablel sotopesintheErzionModel," presented
at ICCF4.

AUTHORS ABSTRACT

Thepossibility of |sotopestransmutationinnuclear reactors
radi oactivewastesareanal yzed withintheframework of the
Erzion Model. Theconditionsfor themajority of long-lived
isotopes Tc-99, 1-129, Cs-137 et al. must become stable or
short-lived (tensof hours) were defined. Generation of gold
from mercury is one of the most attractive projects of the
stableelementsproduction. Furthermore, someprojectsof the
great practica sgnificancecan beimplemented. For example,
the alloying of semiconductor (silicon - by phosphorus,
germanium - by arsenium).

RUSSIA - NUCLEAR TRANSMUTATION
OPTIMIZATION

Y u.N. Bazhutov, U.P. Koretskiy, M.Y . Minakov*, A.N. Cheltsov,
Y u.P. Chertov ("Erzion" Ctr., Moscow, * Rus. Sci. Ctr., "Kurchatov
Inst.", Moscow), "The Possible Ways of Cold Nuclear
Transmutation Optimizationinthe Context of theErzionModdl,"
presented at | CCF4.

AUTHORS ABSTRACT

Thematter enrichment methodsby the catalystsfor thecold
nuclear transmutation arediscussed. The required degree of
enrichment based on the spectroscopy methodssensitivity and
the catalysts concentration expectancy must bemorethan 10*
times. Thisdegreemay beachieved usingthehigh- speedgas
centrifuges. It places a constraint on the enriched matter:
matter must have high vapor pressure, therma and
thermodynamic resistant and must have not more thanone
isotopeimpurity of another elements. Thepossibility of the
matter productionwiththehel p of high-speed centrifugeswas
examined and the resol utionor the enrichment problemfor
isotopesNi-64. Mo-100, Te-130, Xe-136, W-186, Os-192was
demonstrated.

RUSSIA - C.F. FERROELECTRICS

G.V. Fedorovich (Theor. Prob. Dept., Rus. Acad. of Sci., Moscow),
"Ferroelectrics for Cold Fusion,” presented at ICCF4.

AUTHOR'SABSTRACT

Numerousexperimentshave claimed evidencefor theD+D fusion
reaction in deuterium trapped in Pd and Ti. The successful
experiments were made with LiD crystals, a chalk sample
impregnated with D,O, high-temperature superconductors,
KDP-ferroelectrical crystal and deuterium-loaded tungsten bronze
DWO,. Thepresenceof afusion neutron signal wasconsistently
reproduced, athough thefusionratesobserved sofar aresmall and
out of control. Active searchesfor more effective catalyst of the
D+D nuclear fusion are hampered by lack of some "key idea,"
whichcan guidetheway for thissearch. The purposeof thereport
isthedetermination of parametersof crystalsthat are" optimal” for
enhancement of the D+D fusion rate. The basis for
recommendations is the model of a deuteron acceleration in
ferroelectrical crystals.

Wesupposethat theferroelectricd crystal consistsof asequenceof
IaKersof electrical dipoles P, which are spaced apart (P w &P,
whereP, isthespontaneouspolarization). A deuteron movesalong
the domain axis. It crosses sequential layers of dipoles. The
oscillationsof atomsforming dipolesbringtothevariationsof the
dipolemomentswithrespect totheaveragevalue<P>. Weassume
that the dominati ng oscillation p (t) = p cos (wt) exists in the
crystal. It canbeconnected withthecrystal polarizationreversal.
Inthiscasetherel ativeval ueof theoscillation amplitudeq = p/<P>
canbeasmuch as0.3- 0.6

Themechanism of thedeuteronaccel erationisthecombination of
thetwo radically different mechanismsof acceleration: when the
deuteron energy T is smal (T < T, = 4nePd), the stochastic
acceleration takes place, this mechanism is similar to the Fermi

acceleration. IntheregionT > T, thedeuteron energy increases (if
particles enter into this regionwith the appropriate phase) at the
expenseof theresonanceaccel erationinthefield of thedominating
oscillation. The latter processis described by the equation

W3- dlldt = (q+ T22 - d) - cos(w t)/WT - T-T. TOJ + JT-F(T)

whereM isthedeuteronmass, Fisthefrictional forcestipul ated by
thedielectric lossesof theenergy of the electricfiddinitiatedina
crystalline media by a moving deuteron:

F,= (e2/'n:-V2)~]w-dw f:dX/(X2 + 1)
0

where & = ¢/¢" (¢' and €" are rea and imaginary parts of a
dielectric constant). For slow-moving particles in low-loss
dleelzegc)tncsstA-V, where V is the deuteron velocity, A =
«efl .V',
2 = 4753N/M, vy isthefrictional constant, V , isthe velocity of
?cousticswaveﬁ inthe crystal. Theintegral of the Eq. (1) hasthe
orm:

T=MaxiT}- cos*|@ (-t )| + T(t-1) (2

In this relation it is designated: Max{T} = 2mV,/
‘M-M-P,?/t*€"N. Thesecondterminsum (2) istheexponentially
damped contribution of the initial condition.

Tomakeaquantitativeestimate of themaximal energy, weconsider
the deuteron acceleration in KDP ferroelectrical crystal as an
example. ThespontaneouspolarizationisP,=1.5x10° CGSE. The
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scaleof the energy is T, =6.3x10™2 erg =3.7eV. WeassumeV
=1CPcm/s, y = 108s?. According to the Eg. (2), the maxi md
energ?/of accelerated deuteron=1eV. Thisvalueisof nointerest
to"cold fusion," but we may choose the ferroel ectricswith more
suitable characteristics. Thevalueof y canbeassmall as10™°s™
(e.g.in PoTiO;). Some ferroelectrics (e.g. LiNbO;) have the
ontaneous polarization P, = 10° CGSE. For theseferroe ectrics
thevalueof Max{ T} is40eV (inPbTiO;) or 1.4keV (inLiNbO,).
The latter values are of real interest to "cold fusion” in crystaf S.

Some perovskite-type compounds with non-stoichiometric
composition show considerable promise as the possible
"pretenders’ to play therole of "optimal” crystal for cold nuclear
fusion. Thestructureof certaintetragona tungsten bronzessuch as
AWO,, whereAisan element of | group, was described interms
of "tunnel"-type lattices, which are common to a number of
compounds. ThetungstentrioxideWQO;istheextremecaseof this
type ferroelectrics.

Thetunnel-typelattice makesitself evidentinthe great electrical
conductivity. Solidioniccrystalswithlow electrical resistanceare
knownasthe"superionic” crystals. TheH WO, crystalshavesuch
properties. Compounds of this type have turned out to be
Interesting fromtheviewpoint of cold fusion sothat it may beworth
devoting some space to them.

RUSSIA - VORTICAL DISKS
Chemical Abstracts, 13 Dec. 1993

V.G. Kartavenko (Ob'ed. Inst. Yad. Issled., Dubna, Russia),
"Vortical 'disks of Nuclear Matter," Yad. Fiz.,1993, vol 56,n08,
pp 38-43, in Russian.

AUTHOR'SABSTRACT

Basicequationsfor thevortical disksof nuclear matter have
been derivedintheframework of nuclear hydrodynamics. The
disk shape evolution is analogous to the propagation of a
nonlinear dispersionwaveintheplane. A quaitativeanaysis
of themain features of the disk states hasbeen made. The
connection between the disk stability problem and
multifragmentation process is pointed out.

RUSSIA - FERROELECTRIC PHASE TRANSITION
Chemical Abstracts, 27 Dec. 1993

A.G.Lipson, D.M. Sakov, E.I. Saunin,V.B Kalinin, M.A. Kolobov,
B.V.Deryagin, A.A. Khodyakov (Inst. Fiz. Khim., Russ. Akad.
Nauk., Russia), "Cold Nuclear FusionInduced by the Ferroelectric
Phase Transition in Potassium Deuterium Phosphate (KD,PO,)
Single Crystals," Zh. Eksp. Teor. Fiz., 1993, vol 103, no 6, pp
2142-2153, in Russian.

AUTHORS ABSTRACT

A reproducibleradiation of neutrons andtritium beingthe
products of cold fusion with thermocycling ferroelectric
KDJO, (DKPD) singlecrystasnear the Curiepoint (T, =222
K) isobserved. In

experiment asignificant asymmetry of thecold fusion product
yiddintheneutron (n) andtritium (T) channels(n/T - 107) is
recorded. By meansof thermodepolarizationitisshownthat
theneutron emission occursinthetemperaturerangebeingthe
sameasfor theswitching of crystal domainwalls. Thecold
fusion phenomenon in DKDPcrystal sisassociated withthe
nonzero probability of simultaneousdeuteron popul ation of
two neighbor D-positrons in the near-surface region of a
crystal duringtheferroel ectric phasetransitionand withthe
possibility of displacing deuteronsby significant distancesto
3.5A in high electricity fields.

RUSSIA - DOES HEAT NEED FUSION EXPLANATION?
Chemical Abstracts, 10 Jan. 1994

A.G. Lipson,B.V.Deryagin, B.F. Lyakhov, D.M. Sakov (Inst. Fiz.
Khim., Russ. Akad. Nauk., Moscow), "Does the Anomal ous Heat
Productionin thePalladium-Deuterium (Hydrogen) System Need
the'Cold Fusion' Hypothesisto Understand It?" Dokl. Akad. Nauk,
1993, val 331, no 1, pp 39-42 (Phys.), in Russian.

AUTHORS ABSTRACT

Theintroduction of the concept of "coldnuclear fusion” to
explainthe anomal ousthermal effectsinthePd-D(H) isnot
necessary, because there exists the possibility of an
interpretation from the position of "aat." fusion, i.e.
disintegration of aquasi-metallic H phase. To confirmthe
conclusionsconcerning theformation of suchaH statein Pd,
further studies are needed.

RUSSIA - MECHANISMS OF C.N.F.

Lev.G. Sapogin (Dept. of Phys., Tech. Univ.[MADI], Moscow),
IE:IC%] the Mechanisms of Cold Nuclear Fusion,” presented at

AUTHOR'SABSTRACT

L etustry to observefromthese positionstheepoch making
experimentsof Fleischmann and Pons, the Jones group and
others. Not going intowell known detail sthismay be summed
upbriefly: thecoldnuclear fusion existsbut nobody knows
why. The number of various fantastic mechanismsfor the
e>é|o_lanati on of that phenomenon increases, but only few
believe them. Let us give some estimation of these
experiments. Theminimum classical distanceXclas, atwhich
deuteron nucleus may approach each other, equals
Xclas=14(A)/E(eV).

Thedeuteron nucleuss zeisabout 4E-12 cm, thenuclear force
rangeis4E-13cm (deuteronisvery friable). Thesolutionsof
equation (3) for initia conditions X0=952296.33
(1A);Fo=1.570796327 and Fo=1.57 aregiven. Itisshownthat
nuclear reactionswith suchinitial conditionscan occur with
theenergy morethan 1eV. If the phase Fo approximatespi/2
the energy value may decrease hundreds of times. One
shouldn't think that the phase preci pice phenomenon causesthe
nuclear reactioninthewiderangeof theprecipice. It may be
likely that with the Coulomb'srepulsion reduction at thesame
timetheretakesplacethestronginteraction of valuedecrease
but nobody knows the way it happens.
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Besides, sometimes the particle arrives at turning point Xmin
having grown sufficiently "thin." Will it beabletotakepartina
full scale nuclear reaction or will it pass through rapidly as an
electrondoesin S-atomstate? But thereexist thenarrow rangesof
thephase, where particlechargeincreasesrapidly andthe particle
acceleratesafter stopping. The charge may amount to maximum
valueinthenuclear force actionrange. Apparently, narrow phase
range is responsiblefor the cold nuclear fusion. These data are
necessary when working out the new types of nuclear reactors.

Interaction D-D takes place in three channels (energy in MeV):
D+D==T (1.01) + p(3.03) (1 channel)
D + D ==He(0.82) + n(2.45) (2 channd)
D + D==He+gamma(5.5) (3 channd)

All of themare exothermic, havenothreshold (now itisclear why)
andare takingplacefor very small rel ative energies. For example
in D molecule the balance distance between atoms 0.74A, the
combinationrateisvery dow-1E-64s-1. Butfor distance0.1A this
valueis sufficient for cold fusion explanation according to the
classica theory.

Therate of reaction ratiofor tritium and neutronchannelsisclose
to unit by the classica theory, but in numerous cold fusion
experiments this ratio equals approximately 1E9 with a high
reproduction. Let usexplainthereason for that phenomenon. For
small vel ocity in phaseprecipicethenucl ear forcesof attraction act
on nucleonsand thee ectrostatic forcesof repulsionact on protons.
Under theaction of thismoment of theforces, thedeuteron hastime
forturni ng sothat the neutron partsof deuteronsturn out looking at
each other. A nuclear force saturation arises at the approach of
neutrons. Sotheproton connection growsweak and becauseof the
electrostati crepul sion oneof them leavesthenuclear system. Itis
likethe Oppenheimer-Philips effect. It iseasyto estimate that for
E>10keV deuteronshave notime for turning, hence2nd and 3rd
channels of reaction can be realized.

The increase of the neutron channel may be due to secondary
neutrons birth in reaction T + D = Hetn (14.1 MeV). Inrich
deuteron conditionsmost part of theemerged tritonstransforminto
neutrons by this reaction, that has cross-section5barnfor E+ 70
KeV. Accordingtotheestimationsthe number of such secondary
neutronstotheunit tritonequal 7.9x10™2 1.7x10% 2.7x10°; 20and
100 KeV accordingly. So predominance T/n = 10° may be
expected in thosereactions, wheretritonemerges withtheenergy
E <40 keV.

It'sworth mentioning that thereisapossibility of explaining oneof
thenuclear physicsanomaly, theexistencewhichthey pretend not
tonotice. For nucleonenergy 1MeV, v=10°cm/s, R , e =102 cm,
t=R/v=1E-21sthetimerange of nuclear disintegrationis agreat
deal anomalic-1E-14s. Apparently for thestrong interactionthe
phaseprecipice mechanismisworking a so, i.e. thenucleonisvery
slowly crawling into the nuclear system.

Isit possiblethat theconsiderated Vendéeand Austerlitz of theeq.
(3) will collidewith Waterloointhe Bohr-Sommerfeld problemand
other cases, moreover taking into consideration my reasonable
i%noring the mass? What happened with the mass under the
changingof thewave function phase?l can't giveapreciseanswer.
It has been assumed implicitly that the massis either constant or
specific charge which depends on the phase.

Anapplicationof theeq.(3), whichwasdonefor D-D interactionad
hoc doesn't result infailure of Bohr-Sommerfeld and scattering
models Thestateswith L>O correspondtotheelectrontrajectory
similar to somebeautiful flowers of thebuttercup sort. All results
remind one very much of the radial wave function, divided by
spheric harmonics and can be used for good amusement at the
computer for long nights. If one observesthe problem about the
e ectron passing through the proton (S-state), that such orbitsearl
had been excludedintheclass c Bohr-Sommerfeld model isabsurd.
Apparently inatomic physicstherearesomesituationswhen al the
above said will not work. It doesn't mean the UQT failure, but it
meansthe eq.3roughness solely. An?/one cansay, "if itisnotthe
truth, it isagood invention." I'would be very much surprised if
God hasignored the beautiful chanceof usingthephrase. If al that
wassaid aboveistrueit meansthat the resolving of the nuclear
fusionproblem isto bedealt with inquitea different way. By the
w% | theoretically predicted the cold nuclear fusion aready in
1983 and all that was said above is the development of my old
ideas. But the problem of nuclear fusionis the theme of further
investigations.

RUSSIA - NEUTRONS IN PROTON CONDUCTORS

A.L.Samgin, A.N. Baraboshkin, I.V.Murigin, S.A. Tsvetkov, V.S.
Andreev,and S.V.Vakarin ?I nst. High-Temp. Elec., Rus. Acad.
Sci., Ekaterinburg), "The Influence of Conductivity on Neutron
Generation Process in Proton Conducting Solid Electrolytes,”
manuscript of paper presented at |CCF4.

AUTHORS ABSTRACT

It is mentioned that the nature and the mechanism of
conductivity and theexistenceof multilayered structureswith
different conductivity types in solids appears to be the
additional critical conditionsof abnormally increased rate of
nuclear-electron reactions in solid-state deuterium system.

AUTHORS CONCLUSIONS

Our experimentshave shown themain condition of aneutron
emissionisanexistenceof ion (proton) conductivity incerate
channels. Appearance of an electron conductivity with
reduction of ceramic resulted by neutron emission cessation.
Obvioudly, the natureand mechanism of conductivity andthe
existence of multilayered heterostructures with different
conductivity type are an additional critical condition of
essential increasing speed and theintensity of €l ectron-nuclei
reactions in solid state/deuterium systems.

EDITOR'S COMMENTS

Sincetheir excellent work onbronze crystals (presented at
ICCF-3) this group, with funding from ENECO, has
generalized and extended knowl edge concerning thetypesof
materialsinwhich nuclear reactions, in simpleexperiments,
can be expected to occur. This paper, together with other
paperson proton conductors, isstrongly recommended for
those who desire tofurther their understanding of nuclear
reaction systems.
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RUSSIA - ANEW USE OF PHASE "

.k X )
Lev G. Sapogin (Dept. Phys., Tech. Univ. (MADI), Moscow), X= ;°°S2(7"XX+ Fo|, where k=20q  (3)

"Deuteron Interaction in Unitary Quantum Theory," presented
ICCFA4.

AUTHOR'SABSTRACT

A unitary quantumtheory (UQT) witha new perspective on
theproblem of articleinteractionwasdevelopedintheauthor's
papers. Accordingtothistheory any el ementary particleisa
condensed bunch of someunitary fieldtravellingin apacket
of partial waves. Dispersion and anonlinear nature of the
processspreadsthewave packet periodically acrossspaceand
assemblesit; theenvel opeof the processhappensto coincide
with the de Broglie wave. The formalism of the theory
amountstoardativigtically invariant system of 32 non-linear
integral-differential ecwar[ionsfrom whichfollows strictly
mathematically from the theory.

Wecan solvethisproblem by coming at it fromtheother side
thoughfor thispurposewe must sacrifice part of theideol ogy
of the UQT -- to refrain from dividing particles (wave
packets). In general we can do thisif the energiesarelow
whentheinteractionsare el astic though thereareexceptions.
| will demonstratethat despitetheroughnessof thisapproach
the results are outstanding.

The concepts of the UQT and the solution of some of its
equations(thevaueof theedectrica chargeand alsothefine-
structurecongtant arefoundwhich arein very good agreement
withthe experiment) may lead tothe point of view that the
chargeof amoving particleisoscillating withitsdeBroglie
wavefrequency. Inother words, inall macro experimentsthe
effectivevalueof acharge ismeasuredand theoscillations
aren't noticeable.

Let'sconsider two charged particles(deuterons) movingaong
X axistowards each other. Let's choose the origin of the
referenceframein thecenter of oneof theparticles(charge Q).
L et the second particleapproachwithavel ocity -V ofromthe
pointwith coordinate X .. If oppositebeamscollide, wecan
cometothegivensystemintroducing thenormalized mass. It
isablethat if thesign of thechargeisthesame, theseparticles
will approach at thedistanceof X 5, Wherethevelocity is
equal to zeroand thenthey will beginto acceleratethemsel ves.
According to Coulomb's law:

20qXo

Xclag = ———==—
20q + m XoVo?

M

If the chargeqoscillateswithitsde Brogliewavefrequency
the in Gauss's system will be

20q cos® (m X t/2h - m X XIh + Fo)
X2

mX = Q)

Thefactor 2 accountsapproximately theeffectivevaueof the
chargeq. Inanatural systemof coordinatesm=1, h=1, c=1.
The quantity Fy,_isthe initial phase. Then we obtain an
equation of the type

Which, despiteitsapﬁarmtsimplicity of theinitial premises,
can plunge any mathematician into a deep despair.

Toclarify thephysical situation thisequation (3) wassolved
by acomputer with given initial conditions (chosenfor the
comfort of quick counting) X ;=10 and different valuesof the
initial phase R, (0..pi) and vel ocity. Itwasfoundthat thelaws
of conservation of amomentumisonly approximately fulfilled
in case XV <pi. Inthe case of areflected particle at the
distanceX,, itsvelocity wasn't equa V o, but wasvarying about
it at20-30%. Asit hasbeen expected, the effect of particle
breaking and accedl erating takesplace at themoment whenthe
chargeislarge. Ontheother hand, atthelast stage of breaking
(for someva ueof thephaseF;) amagnificent processbegins.
Theveocity and chargearetoo small; thusit resultsinsmall
valueof therepulsiveforce. Thissmall chargedoesn't change
for along timebecause of the phasebeing constant, sinceno
forces act on the particle (obviously on what isleft of it).

Thisva uephenomenon occurswithin somerangeof thephase
only andit might beconveniently called "thephaseprecipice.”
Therel ativedepth of the precipiceequal StoX ¢ ag/ X yin =10
®to 10° and it depends on initial conditions of the particle
chargeand energy very faintly. Under small energies(0.01-1
eV)the preci piceisexclusively narrow (10'°to 10®) andits
valueis difficult to compute digitally.

Energy and momentum conservationlawsgenerally arenot
observed for anindividual particleasthereemergered ationsof
uncertainty type. Theregularitiesobservedin passing through
potential barrier are similar to quantum-mechanical
predictions. But in quantum mechanics particle passage
probability is proportional to its squared wave function
modulusandisentirely independent of thephase. 1t would
only befair to ask why some particlesreflect fromthebarrier
while someothers passthroughit. My model answersthe
question, becausetheprobability of aparticlepassing through
thebarrier isdependent ontheparticlephase. If thephaseis
suchthat thechargeissmall, theparticlewill fly throughthe
barrier without "noticing" it.

Now the quantum mechanics may be slightly kicked
notwithstandingitsattractiveness. I'venever understood
why God has not used the phase in any way in his
quantum Universe, though he hasn't ever been noticed
making any surpluses before. Atleastnow itis obvious
that the phase might be used like that, but nobody ever
guessed it. [Bold emphasis by Editor.]

UKRAINE - dd-FUSION IN BOILING ELECTROLYTE

V.l.Vysotskii (Radiophys. Dept., ShevchenkoKiev Univ.,Kiev,
Ukraine), R.N. Kuzmin (Phys. Dept.,, Moscow State Univ.,
Moscow, Russia)," On thePossibility of Non-barrier dd-Fusionin
Volumeof BoilingD?0 During Electrolysis," presented at |CCF-4.

AUTHORS ABSTRACT

Previoudy wehave shownthat non-barrier dd-fusion reaction
(witheliminated Coulomb barrier) can beachieved duringthe
forming of
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short-lived (fluctuational) Fermi-condensate of N,=10...20
deuterium atoms in microholes of optima size R,=4...7A in
crystals. Thestrict requirement posed upon the size of microholes
(AR//R, < 0.1) producesdifficultieson thefusion observation and
optimization because:

b) the exact value of R, is hardly calculable;
¢) thereis no possibility of controlled creation of required size
microholes and of self-adjustment R~ R,

%a?therei snot enoughmicroholesof required sizeR, inthecrystal:

Inour opiniontheproblem of controlled non-barrier fusion can be
solved using el ectrolysisinvolumeof boiling D,Oin closed space
atdefined temperatureT, dectric current and external pressurep,.
Let'sexplain the idea.

The process of boiling is accompanied by multiple formation of
micro-bubbles in D,O where bubbles containing both D,O
molecules have formed due to electrolysisand later neutralized
deuterons. Inaccordancewith Laplacelaw themicro-bubbleswith
critical radiusof R,=20/(p,-ps+p9z) areinequilibriumand stable.
Here o issurfacetensionquotient, p, =p,exp(20/R, ks T), where
ﬁl- pressureinsidethe bubble, p, - average liquid pressure, pgz-
ydrostatic pressure.

At certainexternaly controlled pressurep,itispossibleto provide
theconditionR = R,. Thusthesame condition requirementscanbe
satisfied in themicro-bubble aswere stated beforefor the crystal,
providedtherequired quantity N of deuterium atomsgetsinto the
bubble.

The frequency of bubble birth:
=10 exp(-W/kzT)cm®s™is described by Former-Zeldovich-
Kagantheory, where W=/, R 20 isbubbleformationthreshold.
Afterthe bubbleappeared thedeuterium atomsdiffuseintoit. The
lifetime equilibrium bubble with R =R, can reach At=1073s.
Eut;ing thistime N =j, 4T R%,At atoms of deuterium get into the
ubble.

With current density j,~ 0.5 A/cm? we have N~50...100, which
accordingto[previousresearch] isenoughfor theformi n%of short-
lived Fermi-condensate of N, = 10...20 atoms with probability f
[citing previous papers] for the realization of fusion.

In case of small difference between R and R, aself-adjustment
R- R, takes place dueto unavoidable (after At) changes (either
increasing or decreasing) of bubble radius.

Thegenerd expressionfor concentration of optimal micro-bubbles
withfluctuational Fermi-condensateof D formedinthemisn=IfAt.

, /4 T 3N
The quantities | ~ exp(- —), o~1n(—) and f~T- — exp(-
k,T T, 2

kA;T)' that definen, havedifferent temperaturedependencies. The

B
maximum of fusion velocity in the volume unit of boiling D,O

A=Cn(N -1)/(41tR’/3), where C=2-10*°cm°s* isa constant of dd-

fusion, is achieved at optimal temperature
2 2

T = TORT L BV nyRG2)", which & R < 4..7A

T kN, kMR

equals T~ 500...700 °K. It corresponds to overheated liquid
under hi gﬁ pressurep,. No experimentsat suchtemperaturewere
performed yet.

According to estimates, optimization of T and p, could raise the
velocity of dd-fusion in the volume of electro(iyte D,O up to
A=10...10° cm™s?, which in case of big quantities of D,O can
become an aternative to hot fusion.

[Copy of paper was difficult to read. We may have made some
errorsin deciphering. Ed.]

UKRAINE - FUSIONBY NOBLE GASBOMBARDMENT

Victor F. Zelensky, Victor F. Rybalko, GalinaD. Tolstoul utskaya,
Serggj V. Pistryak, Igor E. Kopanetsand Alexander N. Morozov
(KarkovlInst. of Phys. and Tech., Ukraine), "Initiation of Nuclear
Fusion Reactions in Meta-Deuterium and Metal-Deuterium +
Tritium Systemsby Bombardment with NobleGaslons,” Fusion
Technology, vol 25, no 1, Jan. 1994, pp 95-102, 16 refs, 11 figs.

AUTHORS ABSTRACT

Anexperimental study confirmsthepossibility of initiating
nuclear fusion reactions in metal-deuterium targets by
bombardingthem with ionsthat are not the reagentsof the
fusionreaction, in particular, withnoblegasions. Theyidds
of (d,d) and (d,t) reactions weredetermined as functionsof
energy (0.4t03.2MeV) and massof incidentions(He*, Ne',
Ar', Kr', and Xe"). It is shown that at ion energies of
approximately 0.1to 1 MeV, theyiddsof thesereactionsare
rather high (10™°to 10" event/ion), and they can beincreased
by raising theincidentionenergy, by an appropriate choiceof
thetarget. Practical applications of the effect are discussed.

AUTHORS CONCLUSIONS

Thesestudies have demonstrated that the bombardment of
targetscontaining heavy hydrogen isotopesby ionsthat do not

articipatedirectly innuclear reactions stimulates nuclear

usion reactionsto occur inthe targets. Ation energies of
approximately 0.1to 1MeV, thereactionyieldsarerelaively
high (10" to 107 events per ion) and may be increased by
raisingtheincidentionenergy, by an appropriatechoiceof the
target, etc. Inview of this, the effect can be used for some
practical applications.

EDITOR'S COMMENTS

This well documented report on an extensive amount of
experimental work isadditional evidenceof extensivenuclear
reactionsthat can be produced and controlledinmetal | attice
systemsloaded with hydrogenisotopes. Theauthorshavealso
suggested severd practicd gpplicationsfor thistypeof system
asfollows:

1. Methods for determining the concentration of heavy
hydrogen isotopes;

2. Point sources for controlled neutron flux;

3. Withappropriate software, thestudy of crosssectionsof
nuclear reactions; and

4. The possible use in developing thermal power sources.
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E. SHORT ARTICLES BY OUR READERS

NOTES FROM THE U.S. PATENT OFFICE
By Stephen Roen, Patent Attorney

Asof thisdate, no U.S. Patent hasbeen issued on any cold
fusion application.

The U.S. Patent Officeis refusingto issue any of the one
hundred plus pending cold fusion patent applications. Ina
recent U.S. Patent Office Board of Aer)é)aalsdecision (Ex Parte
Dash), the Board of Appeals upheld the Patent examiner's
rejection of a cold fusion patent application for lack of
enablement; that is on inoperativeness.

The AppealsBoard basedits decision onevidencethat the
experiments of other "careful researchers' inthefieldwere
unableto demonstrate neither excess heat nor traditional
nuclear by-productsof fusonreactions. TheBoard asobased
itsdecisiononevidencethat demonstratedtherelativeease
withwhich erroneousresultscould beachieved by failingto
observe"dtrict experimental design controls." Asaresult, the
Board heldthat the burden of proof shiftedtotheinventor,
which required that he produce evidence to overcomethe
Exami ner‘spositi on. Thiswouldthenrequirethat theinventor
submit "sutfici

Theonly evidenceprovided by theinventor tosupportaclaim
of afusionreactionwasanincreased scintillation count rate.
Thecourt further notedthat therewasno other effortby the
inventor to confirm the existence of anuclear reaction. In
essence, theBoard held that theinventor'sexperimental design
to evidence a fusion reaction was inadequate. It also
mentioned that therewere problemsand difficultiesassociated
with such experimentsandindicated that aBoschet d. article
(Journal of Fusion Energy, vol 9, no 2, 6/90) set forththe
problemsin some detail.

Concerningtheinventor'sclaim of 25% excesshest, theBoard
took note of the lack of any description of the laboratory
meansand methodsused to measurethisparameter, bothinthe
patent application and in any evidence submitted by the
inventor after thisquestionwasraised by theexaminer. This
comment, of course, appliesequally aswell totheclaimof the
fusion reaction.

TheBoard a so sustained therejection of theinventor'sclaims
onthebasisof variousprior art publications, pointing out that
if theinventor proved that hisinvention was operative, he
wouldasobeindirectly proving that the experimentsdisclosed
in the prior art were also operative.

Severa of thecommentsof theBoard of A ppealsconcerning
these issues are worth quoting in full asfollows:

ent substantiating evidence of operability."

It is not seen wherein the specification discloses any
particular structure, etc., which is unique to fusion system
operative whereas the systems disclosed in the above
reference "numerous teaching by skilled artisans,” were
not operative.

There is no adequate description of the parameters of an
operative embodiment of the invention, including exact
composition of the electrolyte, composition, size and
dimensions ofthe electrodes, the current strength, voltage,
etc.

F. MEETINGS AND MISCELLANEOUS
MINSK COLD FUSION CONFERENCE -MAY 1994
AMENDED CALL FOR PAPERS

A bilingual, international conferenceon cold nuclear fusion
and affiliated energy systemswill beheldinMinsk, Republic
of Bdarusduring thelast week of May, 1994. Papersaccepted
will be publisl%ed in English anaé Russian editions of
proceedingsthat will be providedto attendees at the start of
the conference. Presentations of the papers can then
concentrate onthelatest devel opmentsand the answering of
questions. Theproceedingsareexpectedto provideatutorial
overview of thenew scienceof cold nuclear fusionfor amulti-
disciplinary audienceand providethelatest experimenta and
theoretical findings.

Russian language papers should be sent to:

Dr. Filimonov V.A.

14 Leningrad St., Research Inst. of

Physical and Chemical Problems

Minsk - 80, 220080

Belarus.
Abstracts due by March 15. Papers in English may be
submittedtoHal Fox, P.O. Box 58639, Salt Lake City, UT
84158. Notification of acceptancewill besent by Mar. 31,
1994. Papers must be received by APRIL 15, 1994.

$250 Conference attendance includes room and meals.
Authorsof accepted papers must includethe check for the
conferencewhen submitting thepaper. Pagecostsfor pagesin
excessof 6 (includingfi ?ures) will be$100 per rpage. Atota
of about 70 papers will be selected and published in the
proceedings. Trandation costs, if handled by theorganizing
committeestaff, will be $20per page. Authorsareurgedto
submittheir papersin both Englishand Russian. Wordson
figures may be in English.
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Institute for New Energy's
INTERNATIONAL
SYMPOSIUM ON NEW ENERGY
A symposium for Professionals, Industry,
Lay people and News Media

The Institute for New Energywill sponsor an | nternational
SymposiumonNew Energy to beheldinthe Denver Hilton
South in Denver, Colorado on Thursday, May 12, 1994
through Sunday, May 15, 1994. Fees. Registration before
April 1, $150; Registration between April 1andMay 1, $175;
Registration after May 1, $200; Workshops $20 each, and
Banquet $25. Checksshouldbemadepayabletothe Institute
for New Energy and sent c/o New Energy News, to P.O.
Box 58639, Sa%t Lake City, UT 84158.

Expected Speakers: Robert Adams - Adams
M otor/Generator; Harold Aspden- Ferromagnetics, Bruce
Cathie- Harmonics; Bruce dePalma-"N" machine; Shiuji
Inomata-"N" machine; Stefan Marinov - Perpetuum Mobile;
Harold Puthoff - Zero Point Energy; Prof. John Searl - Anti-
Gravity*; ParamahamsaTewari - SpacePower Generator;
Dennis Weaver - Ecology/ Economics. * |nvited

Someof the speakerswill present concurrent workshopsonthe
eveningsof May 12, 13& 14,from 6:30t09:30 p.m. The
Banquet will be held Sunday at noon.

Subjectstobe presented atthe conference will include all
types of New Energy topics such asthosecovered in each
issueof New Energy News. Specificaly, papersaresolicited
covering boththeory and practi ce of energy producing devices
and systemssuch ascold nuclear fusion, rotating N-Machines,
Solid-State energy systems, M agneti c over-unity machines,
Tapping Space Energy (Zero-Point Energy), gravity control
techniques, energetictransmutations (nuclear reactions), and
other new energy research.

FUSION FACTS STAFF

Hal Fox............ Editor-in-Chief
EvaCall........... Circulation
Dineh Torres.......Publication

RRESPONDENT

Technical Correspondents:

Dr. Robert W. Bass, Registered Patent Agent,
Thousand Oaks, California

Dr. Dennis Cravens, Texas

Dr. Samuel P. Faile, Cincinnati, Ohio

Avard F. Fairbanks, Resident Sr. Engineer

V.A. Filimonov, Minsk, Belarus

Dr. Peter Glick, Romania

Dr. Maurice B. Hall, Resident Sr. Physicist

Marje Hecht, Washington, D.C.

Prof. Xiga%(Zhong Li, Beijing, China

Dr. Takaaki Matsumoto, Hokkaido U., Japan

Jed Rothwell (Japanese Trandations), Chamblee,
Georgia

Fusion Facts Subscription Office
P.O. Box 58639

Salt Lake City, UT 84158

Phone:  (801) 583-6232 FAX: (801) 583-6245
Street Address: 391--D1 Chipeta Way

University of Utah Research Park

Salt Lake City, UT 84108

FUSION FACTS Each Issue Mailed First Class.

12 ISSUES.......(University or COrpOrate).......cc.eeereerueeanns $300
36 ISSUES.......(University or COrpOrate).......c.ceverreevenne $800
FUSION FACTS SINGLE ISSUES

CURRENT ISSUES EACH.......cccccvviinirinieieiens $30
3MONTHSOR OLDER ISSUESEACH................... $10

All back issues available.

SUBSCRIPTION REQUEST
Foryour conveniencey ou can order by phoning (801) 583-6232, or FAX
(801) 583-6245, or use the Mail.

Send Fusion Facts to:
NAME:

COMPANY':

PO BOX, DEPT:

CITY:

STATE ZIP.

Send check ormoney order withorder and receiveoneextraissue
free. Make checks payable to Fusion Facts.

©1994 by Fusion Information Center, Inc. COPYING NOT ALLOWED without written permission. ALL RIGHTS RESERVED.



