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The June 1991 issue will mark the end of two years of
publishing Fusion Facts. Thisspecial issuewill include
a survey list by country, by institution, of cold fusion
successes.  All articles in which positive results were
achieved will be listed and referenced.

The June 1991 issue will be provided, at no
additional cost, to all attendees at the Como, Italy

i We
hope you will be there to receive your copy.
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A. ALETTER FROM INDIA.

From Dr. M. Srinivasan
Bhabha Atomic Research Centre
Trombay, Bombay, India

Subject: Whither "Cold Fuson?'

Itisnow two yearssincethe phenomenon of "cold fusion”
burst out into the open. Many of you are aware of the
intense activity this had triggered at BARC and how the
inittal BARC work won international acclaim and
recognition. As one who was deeply involved in this
effort, | had hoped that by now, two years after it all
began, the intense controversy that was generated by the
initial announcement of Fleischmannand Ponswould have
died down and things settled to a phase of quiet and
unruffled scientific activity. Indeed, things have settled
down but for a very different reason - most people have
simply written off cold fusion as a dead horse and have
tried to forget it! However asmall band (estimated to be
about 600 scientists at present) of dedicated researchers
the world over have continued to study the subject
passionately and have indeed obtained, at least in my
judgement, very convincing evidence for the authenticity
of the phenomenon and itsnuclear origins. Unfortunately,
muchof the new results have not yet received the publicity
they deserve. As most of you know, it takes severa
monthsto over a year between submission of a paper and
its appearing in print in a journal or conference
proceedings. The enclosed review article which is to
gppear inthe April 25th, 1991 issue of Current Science
isan attempt to draw theattention of the Indian scientific
community to the very interesting results that have come
out over the last one year alone.

| must admit that | am amazed to see the intense anti-cold
fusion propaganda launched by a handful of influential
peopleat aninternational level. Most of thehighly critical
articleson cold fusion can be traced to afew writers such
asMaddox, the Editor of Nature, Robert Pool of Science,
Douglas Morrison of CERN, Gary Taubes, the
investigative science journalist, and most recently Frank
Close, a physicist of Rutherford Appleton Laboratory,
U.K. who has authored anew and highly critical book on
cold fusion. But most of these writers do



not refer very conveniently to the large number of
confirmatory results which have poured in from different
parts of the world in recent months as can be seen frommy
review article. Frank Close's book, for example, deals
entirely with the events immediately following
Fleischmann and Pons original paper, how the gammaray
spectrum presented therein was wrong, etc. (See Nature
of 7th March 1991 for areview of hisbook). It isperhaps
more than a coincidence that Close's book is being
published in the USA by the Princeton University which
hosts TFTR, thebiggest hot fusion Tokamak in the USA!
The other sources of virulent attack on cold fusion are
MIT and LLNL, aso recipients of massive Magnetic
Confinement Fusion (MCF) funding.

Many of you must be aware of my efforts, particularly
during the last one year, to try and communicate the
excitement of the cold fusion phenomenon to audiences
both at BARC and elsewherein India. | have aso had
occasion to discussthe subject with severa distinguished
scientists both Indian and foreign. | have noted during
these dialogues that the reaction of scientists, particularly
physicists, to the phenomenon of cold fusion can be
classified under one of five categories or "levels of
response” as one may label it, asfollows:

Level 0: Those who "believe" or have "become
convinced" that coldfusion does notexist, that it isamyth
andan illusion, that all the"claimed" experimental results
(heat, neutrons, tritium, etc.) aredl explainable interms of
experimental artifacts.

Levd 1. Those who "believe" in the neutron
measurements such asthat of Jones, Menlove, etc. but are
"convinced" that these can readily be explained and
understood in terms of the phenomenon of "fracto-fusion”,
namely (d-d) reactions caused by deuterons acceleratedin
thehigh electricfields generated across cracksand fissures
in palladium or titanium deuteride (See Sec. 18 of the
review paper). But this they say is good old nuclear
physics and there is nothing new init! This category of
peopl eal so dismissesaway the excess heat of Fleischmann
and Pons as of no "nuclear relevance.”

Level 2: This group of people believesin the low steady
ratesof neutron production such asthat of Jones. They are
willing to concede that electron or other screening effects
inasolid environment may contribute toalowering of the
Coulomb barrier resulting in occurrence of (d-d) fusion
reactions at a low rate of "academic interest” only. But
apart from this "concession” they are not willing to
concede that any other new physics is involved. For
example, they insist that the neutron-to-tritium yield ratio
cannot beanything other than unity. "Any good physicist
knows this"; if experiments indicate that tritium yield is
high and the (t/n) ratio is 108, then

either the measurement is wrong (must be
"chemiluminescence”) or it must be due to prior
contamination of Pd with tritium (Sec. 4 of my paper
discusses the Wolf episode!). This group also dismisses
the excess heat observations as being due to some
manifestation of stored chemical energy; nothing nuclear
about it, they would say.

Level 3: Thisgroup goesonestep further andiswillingto
accept the branching ratio anomaly, i.e. the tritium yield,
as being several orders of magnitude higher than that of
neutrons. They explain the preferentia "neutron transfer
mode" of the (d-d) reactionon the basis of amanifestation
of the Philips-Oppenheimer process, or asresulting from
polarization effectsof theloosely bound deuteron etc. But
this group, too, does not believe in "this excess heat
business."

Level 4: Thisgroup swearsby Fleischmann and Ponsand
fully "believes' that the excess heat phenomenon is of
nuclear origin (especially now that “He has been detected
bothin the gas stream as well as in Pd; See Sec. 2 of my
paper). They proclaim that it isthe excess heat that isthe
"essence of cold fusion.” The other virtue of excess heat
acclaimed by them isthat it isvirtually "clean."

Althoughthedifferencesbetween Levelsl, 2, and 3would
appear to beminor on theface of it, from the physics point
of view each level invokes some new physics principle.
However, the jump from Level 3 to Level 4isabig one
sincethe physicist has to swallow quiteafew "bitter pills"
toaccept Level 4. Many hard core physicistsfind crossing
this bridge to be the most difficult.

Notethat in theabove discussions| have used words such
as"believe" and "have become convinced,” etc. How can
different people come to different conclusions looking at
the same set of experimental data? Thisistheroot of the
controversy surrounding cold fusion.

What does the presently available experimental evidence
really "prove"? For thisyou arethebest judge! | offer the
enclosed review article merely asaguide tothe literature.
| urge you and entreat you to go to the bottom of it for
yourself. Nothing like reading the original papers and
references. But for heaven's sake, don't "accept” the
opinions, pronouncements, interpretations, and
declarations of any intermediary as final, not even this
reviewer. Tome, it has been avery painful experienceto
see responsible people pass judgements and opinions
without reading any of the original new experimental
pa*oers. It iswith aview to help you in this effort that |
offer this review paper containing 173 references. My
review is bound to be somewhat "biased," but you are
welcome togo tothe original sources of information, and
indeed you should. However, irrespective of your present
level of response, |
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feel confident that you will move at least one rung up the
ladder after reading my review article and possibly one
moreif only youwould takethe troubleof reading at |east
10 good experimenta papers giving positive results!

Mercifully, to settle the question as to whether the cold
fusion phenomenon isauthentic, whether the accumul ated
experimental evidence is adeguate to give a clear cut
digital answer to the question: "Do nuclear reactions
occur in a deuterated solid such as Pd or Ti?", it requires
only oneweek'stime and patient effort, with an open mind
of course!

| have meanwhiletried topin point for myself what could
bethe causesfor the widely prevalent skepticism towards
coldfusion. | haveindeed dealt with some of theseissues
inthe dpaper, but there are some things that one can't quite
include in a scientific paper.

1. The most important reason for the skepticism is the
non-reproducibility.  Admittedly anything that is not
reproducible or repeatableis against the spirit of science.
Butisit right to settle the question by putting it to vote?
Invariably whenever | discuss cold fusion with my skeptic
friendsthe response tomy statement that "I can show you
10 papers where they have seen neutrons,” they would
quip"l can showyou 100 who have seennothing!" Inmy
assessment even if one good carefully conducted
experiment shows that neutrons are being emitted, thatis
enough to clinch the issue. If there are 10 good reliable
papersit is even better! But to say 100 people tried and
faled and only 10 succeeded and therefore the
phenomenon does not exist is complete nonsense. As |
have said in the review article it is obvious that there are
someasyetunknown parameters/factors which seemto be
determining whether or not an experiment is successful.
Bush, for example (Ref 137 of my article), has brought out
succinctly some of these factors. The success rate,
however, has been steadily improving in the recent
experiments.

2. A second possible reason for the skepticism isthe poor
quality of the early experiments. The sloppy early work
has no doubt given a bad name to cold fusion. Thisis
understandable because in the flush of enthusiasm many
groups smply used whatever equipment was readily
available/accessible to them. (Thisistrue of some of the
early BARC work also). But one can't go harping on the
poor quality of the 1990 work! | urge the critics to study
the newer experiments; the morerecent results. Asl have
said repeatedly many people are simply not aware of the
new good work and results. The purpose of the enclosed
review articleis precisely to help you in this.

3. Lastly, much of the criticism can be attributed to the
number of "miracles’ involved. There are many
preconcelved notions and conceptsthat onehastogive up

before accepting the cold fusion phenomenon as part of

physics. | have summarized these in Section 22 of my
article under the heading "Puzzles of the Cold Fusion
Phenomenon.” It isthe new physicsthat the phenomenon
has unlocked that makesit really exciting.

| sincerely hope that this will initiate a fresh debate in
Indiaso that we can all put our heads together and get to
thebottom of it al. If you do get converted into agreeing
that the phenomena isas fantasticas the Level 4 believers
proclaim, then itis obvious that it is too important to the
future of nuclear energy technology to be ignored and
worse still ridiculed!

Happy reading!
Yours sincerely, /9 M. Srinivasan

[This letter from an eminent scientist is the most lucid
description we have read of the current situation of the
devel opingtechnology coldfusion. Hispaper isreviewed
under News From Abroad. Ed.]

B. MALLOVE'S BOOK REVIEWED

The best book yet on the scientific history of cold
fusion.

Eugene F. Mdlove (Chief Science Writer for the MIT
News Office and Lecturer in Science Journalism at MIT),
Fire from Ice - Searching for the Truth Behind the
Cold Fusion Furor, John Wiley & Sons, Inc., New
York, ¢1991, 326 pages, illustrated, resource list, index.

Dr. Mallove's book is the latest and the best book about
cold fusion and is highly recommended for those who
would like to read an objective treatment of the most
important scientific discovery of the century. Dr. Mallove
caled Fusion Facts in June 1989 with the statement, "I
amaseeker of truth. What is going on in Utah with cold
fuson?' The book is appropriately dedicated "To all
who have struggled to bring the fire of stars down
to Earth. To seekers of Truth, everywhere."

The Table of Contents reads better than blind verse:

Prologue: Desperately Seeking Fusion
A Brief History of Hot Fusion
Claiming the "Impossible”

A Frenzy of Replicators

Dallas and Beyond

The Prehistory of Cold Fusion

The Beginning of Wisdom

Y es, We have no Neutrons

New Mexico Sunrise

Evidence Builds and Skeptics Dig In
Denial and Acceptance
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Approach to an Answer

The Turning Point

Still Under Fire

Whither Cold Fusion?

Fusion Confusion and Scientifico-Media Madness
Hard Lessonsin Science

Whither Hot Fusion?

Epilogue

Within these chapters Gene Mallove leads the reader
through the maze of information and disinformation to
reach the following conclusion:

"After reviewing mounting evidence from cold fusion
experiments, | am persuaded that it provides a
compelling indication that anew kind of nuclear process
is a work. | would say that the evidence is
overwhelmingly compelling that cold fusion isa real,
new nuclear process capable of significant excess power
generation.  The evidence for significant power
generation, however, cannot be said to be conclusive.
The word conclusive in science denotes an intimate
melding of experimental observation and theoretical
explanation. Inthecaseof cold fusion, thiscannot be said
to have occurred. There is yet no proved nuclear
explanation for theexcessheat. That excessheat exists is
amply proved."

Dr. Mallove's book is remarkable in that he is not the
intellectual captive of any professiona society nor of any
political group of scientists (such as those who are
spending the $500 million per year provided by DoE for
the study of hot fusion). The author indeed demonstrates
that heis a"seeker of Truth" in his objective reporting of
the developing science of cold fusion from the University
of Utah's press conference in March 1989 to the events
near the close of 1990. The only place where Gene
Mallove may be accused of losing objectivity is in his
treatment of Professor Peter Hagelstein's (MIT)
developingtheory of coldfusion. Becausehisclosefriend
Peter is such a brilliant and charming scientist, Gene can
be forgiven for given Peter top billing among the cold
fusion theorists.

The book isbest described asa highly readable history of
science revolving about the discoveries and debates of
cold fusion. The maor events adong the way that are
reported are the following:

1. The Santa Fe conference (the first conference on cold
fusion), where the lines of controversy began to be
delineated (May 1989).

2. The DoE report, "The present evidence for a new
nuclear fusion process is just not persuasive.” (July to
November 1989).

3. The hush-hush meeting of 50 scientists sponsored by
the National Science Foundation and the Electric Power
Research Ingtitute (October 1989) in which positive
reports far outnumbered negative reports.

4. A brief mention of the ASME conference in San
Francisco at which Peter Hagelstein first presented his
developing theory for cold fusion (December 1989).

5. The"seance of truebelievers' better known asthe First
Annua Conference on Cold Fusion (March 1990) -"the
turning point."

6. An exposure of the self-appointed "fraud buster”
Taubes on his infamous report concerning cold fusion
work at Texas A&M (published in June 1990).

7. The World Hydrogen Energy Conference #8 held in
Hawaii where Liebert and Liaw reported on their molten-
sat cold fusion cell which produced over 1500 percent
excess energy (July 1990).

8. The "Anomalous Nuclear Effects in Deuterium/Solid
Systems" workshop held at Brigham Y oung University,
Provo, Utah (October 1990). The reports from this
conference drove a fina spike into the imaginary coffin
conjured up by some hot fusionists and cold fusion arose
anew.

Dr. Mallove's book is not a "proof* of cold fusion.
However, it is an objective report on the happeningsin a
developing science and arevealing insight into the human
frailties of scientists when faced with threats to their
"visualization of the cosmic all.”

Another book being released in May 1991 is Too Hot to
Handle by Frank Close, a written attack on Pons and
Fleischmann's work. When the two books are compared
for objectivity, the latter book doesn't come close.

C. NEWS FROM THE U.S.

BRADLEY U (IL) - ELECTROPIONICS

John P. Kenny, "Electropionics and Fusion," Fusion
Technology 19(3), May 1991, pp 547-551.

ABSTRACT

The electropionic mass formula does not differentiate
between nuclel and elementary particles, but it gives the
deuteronauniquebifurcated space-timedescription. This
hints at fuson products produced by anomalous
intermediate massstates of 3026, 3194, and 3515 MeV/c?
that then decay to produce energy. Another unique
possibility in electropionicsis that no fusion of deuterons
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occurs, but the deuteron is changed by electron capture
into aD-mesonthat then decays to produce observed cold
fusion energies. All these cold fusion electropionic
reactions violate baryon conservation but do produce
energy yields consistent with reported cold fusion decay
products and energy levels.

EDITOR'S COMMENTS
This theory is highly non-conventiona in proposing the

possibility that cold fusion is the first example in which
"baryon conservation" is violated.

CAL POLY - EXPERIMENTAL PAPER
Courtesy of Dr. Bush

Robert D. Eagleton and Robert T. Bush, "Calorimetric
Measurements Supporting the Transmission Resonance
Model for Cold Fusion,” accepted for publication in
Fusion Technology, September 1991.

ABSTRACT

This paper presents the experimental details of
calorimetric measurements that provide support for the
transmission resonance model (TRM) of one of us, Bush,
toexplain coldfusion. Inacompanion paper intheMarch
issue of Fusion Technology, Bush shows that the TRM
provides a good fit to the data of the experiments
described here in more detail. Thus, for the first time a
theoretical model provides a good fit to calorimetric data
and permits an understanding of the data. This is
emphasized by the fact that, after the first experiment in
which excess power was achieved, the model was
employed to guide further experiments. Thus, not only
doesthe TRM suggest how to proceed with regard to what
experimental parameters to hold fixed and which to vary,
the TRM al so predicted significant nonlinear structureand
guided the search for that structure. Here, the following
are described: Calorimeter and cell designs, dectrode
preparation, electrode charging, and excess power
measurements. Tablesare presented of raw datathat were
the basi sfor thefigures of the companion paper comparing
the fit of the model (TRM) to the experimental results.

EDITOR'S COMMENTS

The data shown by Dr. Bush at the Anomalous Nuclear
Effects conference in October 1990 and published in
Fusion Technology 19, March 1991, p 313, have been
interesting in that they support unique predictions of Dr.
Bush's TRM model, such as, the general upward trend in
excess heat with current density will periodically be
interrupted by narrow dips. In addition, the nature of the
experimental dataimplied relatively stable cell operation.

Thepaper indicatesthat the D,Oelectrolysis cellsused 0.1
M LiOD in 99.9% D,0, 0.25 X 1 X 2 cm Pd cathode
(Engelhard, 99.9% Pd, with 99.9% Ag lead), and a spiral
Ptanode. Thecell asohad aPt recombiner ("closed” cell)
to reform D,O from the D, and O, gases, and was
continuously stirred. All metal surfaces other than the
electrodes were seded with Teflon to prevent
contamination of the electrolyte.

Thepaper reportsthat excessheat (on theorder of 1-3 W)
wasmeasured intwo of three recent cells. Thecumulative
excess heat generation of the first was 0.35 MJ greater
than the electrical input of 2.0 MJ over 48 hours; that of
the second was 0.2 MJabove theinput of 2.3 MJover 34
hours.

It is noted that the cathode in one of the successful cells
wascleaned inaquaregiafor 5 minutes, rinsed, and heated
inair at 200 C for 24 hours, then preloaded at 30 mA/cm?
for 6 days. The cathode in the other successful cell was
cold worked by compression in avise, annealed in air at
600 Cfor 8 hoursand 350 C for 16 hours, further annealed
inN,at 650 Cfor 1 hour, then preloaded at 60 mA/cn for
19 days.

It isindicated that heat production was measured using a
forced flow caorimeter, in which cooling water was
passed through a copper coil surrounding the cell. The
cell and surrounding water bath were insulated with
Styrofoam to minimize heat losses through routes other
than the cooling water, and the steady-state temperature
difference between theel ectrol yteand bath wasmonitored.
Cadlibration was performed using a resistance heater.

When the excess heat was monitored as a function of
changing current density, with the cell temperature held
constant, two experiments showed indications of the
expected cusp-like structure, and one aso showed the
excess heat to disappear at sufficiently high current
density (approximately 500 mA/cm? in the example
shown). In another experiment in which the temperature
was varied, the excess power likewise dropped to zeroas
the temperature reached 330 K.

In addition, the paper notes that subsequent experiments
using an improved cadorimeter of different design (not
described) were performed.  Although two cells were
negative, at least one other again showed cusplike
structure in plots of excess heat versus current density.
(Furthermore, in conversationswith Dr. Bush, it wasalso
noted that the locations of the cusps remained constant,
over reasonably short periods of time, as the current
density was cycled up and down. Such a demonstration,
inour opinion, should be particularly helpful in ruling out
experimenta error.)
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CALIFORNIA STATE U - CLUSTER IMPACT

M.H. Shapiro (California State U) and T.A. Tombrello
(CaTech), "Simulation of Energetic Cluster Impacts on
Metallic Targets," Mod. Phys. Lett. B 5(5), 1991, pp
341-349.

EDITOR'S COMMENTS

Thispaper usesmolecular dynamicssimulationsto attempt
to explainthe Brookhaven cluster impact experiments|e.g.
Beuhler etdl., J. Phys. Chem. 94 p 7665|. The authors
conclude that although highly nonlinear effects should
resultin increased thermonuclear fusionrates, suchefforts
can still not account for the rates measured.

UCLA - SCHWINGER THEORY

Julian Schwinger, "Phonon Dynamics," Proc. National
Academy of Science USA 87, November 1990, pp 8370-
8372.

ABSTRACT

Anatomic lattice inits ground state isexcited by the rapid
displacement and release of an atomic constituent. The
time dependence of the energy transfer to other
constituents is studied by using a phonon dispersion
relation that islinear in frequency and propagation vector
components.

EDITOR'S COMMENTS

This paper presents amathematical treatment of processes
in which the energy from a high-energy event in a lattice
excites lattice vibrations (phonons).

The paper updates the theoretical work by Dr. Schwinger
in Z. Naturforsch. 45a p 756, Z. Phys. D 15 p 221,
Proc. Natl. Acad. Sci. USA 87 p 6983, and the First
Annual Conference on Cold Fuson. Fusion Facts

apologizes for the delay in reporting on this paper.

U OF CALIFORNIA RIVERSIDE - THEORY
Shu-Yuan Chu and Benjamin C Shen, "Can the Color
Force BeUsed to Achieve Fusion?," Mod. Phys. Lett. A
6(3), 1991, pp 237-244.

ABSTRACT

Weexplorethe possibility that the color force can be used
to overcome the Coulomb barrier in fusion. If there

are small deviations from exact color neutrality, large
separations of color may occur when two elements of
oppositecolor defects are mixed non-uniformly. In order
to restore color neutradity localy, the strong col or force
polarizesthenuclei and brings them close enoughto fuse.
If palladium and deuterium are such elements, it is
possible that a/l the recent cold fusion results are but
different manifestations of the above process.

EDITOR'S COMMENTS

This theory proposes a novel way of surmounting the
electrical repulsion between deuterons through adifferent
physica force, associated with the "color" quantum
number of quarks. Although particles with non-zero net
oolor quantum numbers have not been experimentally
observed to date (and may not be possible), it is pointed
out that measurable fusion rates could occur even at
concentrations of colored D and Pd a present
experimental limits of roughly 1 part in 10%°. Such
features as poor reproducibility, lack of effect with
ordinary hydrogen, and suppression of energetic particle
emission can aso be explaned.

Although not noted in the paper, this theory may have
significance even aside from present experimental
evidence for cold fusion, since it also implies that future
techniques to create or isolate appropriate free quarks
could also be used for controlled energy generation by
cold fusion.

U OF COLORADO - THEORY

A.O. Barut, "Prediction of New Tightly-Bound States of
H,” (D,") and 'Cold Fusion' Experiments" Int. J.
Hydrogen Energy 15 (12), 1990, pp 907-909.

ABSTRACT

It is suggested that in the "cold fusion” experiments of
Fleischmann and Pons and other new tightly-bound
molecular states of D, are formed with binding energies
predicted to be ontheorder of 50 KeV accounting for the
heat released without gppreciable fusion. Other tests of
the suggested mechanism are proposed and the derivation
of the new energy levelsisgiven.

EDITOR'S SUMMARY

This paper discusses the possibility of hitherto unknown
guantum states of H, and D, ions arising from the anti-
Born-Oppenheimer approximation of the three-body
problem. In these states, the two nuclel rotate rapidly
about the electron, rather than vice versa. The energy
released ismore than 4 orders of magnitude higher than in
conventional chemical reactions, and would be 4 times
greater for D than H. Pd may provide the environment
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necessary for the formation of these states, which may
ordinarily beunstable. Thecloser D-D spacingwould a so
lead to increased fusion.

GEORGIA - THEORY
(Courtesy of Dr. Russdll)

J.L.Russdl Jr., "Virtual Electron Capture in Deuterium,”
Ann. Nucl. Energy 18(2), 1991, pp 75-79.

ABSTRACT

An unconventional quantum mechanical description is
used to describe the process of a deuterium nucleus
capturing its orbital electron to temporarily become a di-
neutron plus a bound neutrino. The resulting rates so
estimated are found to beconsistent with the phenomena
of cold fusion provided the rest mass of the neutrino is
very approximately 0.1 eV.

EDITOR'S COMMENTS

In thistheory (asin that of F. Mayer noted elsewhere in
this issue), it is proposed that deuterium can undergo
nuclear reactions with a variety of other nuclei through a
process in which its electrical charge is momentarily
neutralized through capture of an electron. A mechanism
isproposed that wouldresultin far greater probability that
the deuteron can momentarily capture an electron
(extremely small in conventiona treatments due to the
involvement of the weak nuclear force). Based on
experimental measurements of cold fusion rates, it is
proposed that thelifetime of theneutral state (i.e. the time
available for fusion with another deuteron, Li nucleus,
etc.) is on the order of 10 seconds.

An earlier paper [J.L. Russdl Jr, "Plausibility Argument
for a Suggested Mechanism for Cold Fusion," Ann. Nucl.
Energy 17(10), 1990, pp 545-548] was aso noted in
Fusion Facts, February 1991. Further information is
alsoavailableinanurgjublishedpaper[‘]ohn L.Russel Jr.,
"Proposed Heat Producing Nuclear Reaction for Cold
Fusion"].

The latter paper also presents more speculative arguments
that suppression of the normal d-d fusion branches would
result inthefavoring of alternate reactions, accounting for
heat generation far in excess of tritium and neutron
production. Inaddition, itissuggested that the production
of secondary products can also be suppressed if the
reactionenergy istransferred tothelatticeby the neutrino.
It is noted that secondary gamma radiation would be
expected only if charged particles produced have energies
over 500 KeV, and secondary X-rays if particle energies
exceed 100 KeV.

LOS ALAMOS - COLD FUSION REVIEW

Edmund Storms (Nuclear Materials Tech. Div.), "Review
of Experimental Observations About the Cold Fusion
Effect", Fusion Technology, to be published in August,
1991, 82 manuscript pages, 363 refs.

ABSTRACT

The experimental literature describing the Cold Fusion

phenomenon has beenreviewed. The number and variety

of careful experimental measurements of heat, tritium,

neutron, and helium production strongly support the

occurrence of nuclear reactions in a metal lattice near

Sgom temperature as proposed by Pons, Fleischmann, and
nes.

EDITOR'S COMMENTS

In the introduction, Dr. Storms cites 118 references from
those reporting negative results and 112 references
reporting positive results for one or more of excess heat,
tritium, helium, neutrons, or other nuclear signatures.
Storms states, "This work [negative results] can give
valuable information about conditions that prohibit the
Cold Fusion effect and an understanding that can help
bound the conditions in which the effect operates, but it
[evidence] doesnot demonstratethat the effectisnotreal.”

After the introduction, Storms sections the paper into the
following: ExcessHeat Production; Tritium, Neutron, and
Radiation Production; Discussion; and Conclusion.

Inthe section onexcess heat production, Stormsreportson
the following issues:

1. Is the excess heat caused by errors in the
measurements?

2. What is the reaction that produces excess heat?
3. What nuclear reaction produces the excess energy?

4. What isthe new phenomenon, how canit beinitiatedin
the lattice, and what nuclear reactions are influenced by
the phenomenon?

In discussing answers to these questions, Storms cites
specificreferences, describesexperimental conditions, and
commentson results. In Figure 1, the author plotsreports
from 12 successful scientistsin terms of excess power in
Watts per cu cm versus input electrical current. This
fi 3urei [lustrates that excess heat isstrongly dependent on
cell current up to about 200 mA/cu cm.
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In the Tritium and Neutron section, Storms summarizes
large numbers of experiments for an easy comparison of
the positive results achieved. In his summary of neutron
measurements, Storms compares results under columns
labeled Metal [cathode], Method, Detector, Efficiency [of
neutron counting], Background, and Excess [ascompared
with background]|. This neutron table lists both negative
and positive results. This table should be useful in
determining the choice of experimental approaches to
achieve cold fusion.

Dr. Stormsasksthe question, "Do Nuclear Reactions Take
Place on the Surface or in the Bulk?' He then discusses
the experimental evidence on both sides to lead to an
appropriate answer to this question.

Inthe Conclusion section, Storms statesthefollowing, "At
the present time, heat production equal to at least 10times
the input energy has been achieved. This magnification
iswell above the break-even on a laboratory scale. The
effect appearstoinvolve mainly the surface rather thanthe
bulk materialsand it hasalimitedlifetime in present cells.
Consequently, a possibility exists for  considerable
magnification of the effect should ways be found to
involve a greater fraction of the metal for alonger time.
Thispotential providesanimportant incentivefor possible
commercial application.”

In his final paragraph Storms summarizes as follows, "A
large fraction of the limited resource has been devoted to
proving that Cold Fusion is red in contrast to
understanding how it works. Except during the early
euphoria, support hasbeen minimal in many countries. As
aresult, many people have continuedto doexcellent work
in spite of very little support from the scientific
institutions or their peers, with a few exceptions.
Although there are still many uncertainties, | suggest that
the possible applicationsare so important and the present
evidence for the redlity of the effect is so strong that a
more optimistic attitude and more support arewarranted.”

LOS ALAMOS - DEFECT THEORY

John K. Dienes (Los Alamos National Laboratory), "On
Nuclear Reactions in Defects" Fusion Technology,
19(3), May 1991, pp 543-546.

ABSTRACT

The variability of results concerning cold fusion, together
withthedifficulty of explaining the observations, suggests
that some nonstandard process may be occurring. One
such possibility is that nuclear reactions occur in defects
of adeuterated lattice asa result of transient motions that
momentarily bring deuterium atoms into close

proximity. A mechanism involving shear of a one-
dimensional lattice is described that illustrates this
possibility. Order-of-magnitudeestimatesindicatethat the
expected fusion rate is not inconsistent with some
experiments.

EDITOR'SCOMMENTS

This model investigates the possibility that the localized
high stresses and intense shear at crack tips, or during
other defect movement, can momentarily result in very
short D-D spacings. Previous"fractofusion” models have
invoked electrical fieldsin cracks of metal deuterides to
accelerate deuterons, a totally different process. Initial
caculations using a smplified model estimate that
conventional d-d fusion can occur at measurable rates,
with a maximum fusion rate comparable to that reported
by Jones et a. This rate results from over 100-fold
reductions in interatomic spacings due to slippage at
rapidly growing crack tips combined with lattice
vibrations. The fusion rate was found to be extremely
sengitive to parameters such as the strainrate at the crack
tip, possibly resulting in erratic burstlike behavior.

MICHIGAN - NEUTRON TRANSFER

Frederick J. Mayer and John R. Reitz (Mayer Applied
Research, 1417 Dicken Dr., Ann Arbor MI 48103),
"Nuclear Energy Release inMetals," Fusion Technology
19(3), May 1991, pp 552-557.

ABSTRACT

A scenario for nuclear energy release in metals produced
through resonant direct nuclear reactions of low-energy
"virtual" dineutrons and trineutrons is proposed. These
reactions produce heat, tritium, and only low levels of
Eenetrati ngradiations. The proposed scenarioisshownto

e congistent with some detailed datafrom "cold fusion"
experiments. Furthermore, the possible connection of the
Broposed scenario withsome other previously recognized,

ut anomaous, nuclear observations of geophysical
interest is suggested.

EDITOR'S COMMENTS

Fusion reactions between two nuclel (e.g. d+d fusion) in
aplasma typically require extremely high temperatures
because of the electrical repulson between charged
particles (Coulomb barrier). In contrast, capture of a
neutron by a nucleus can take place readily at thermal
energies (eV rather than MeV) because the neutron is a
neutral particle [1].

Accordingly, some theorists have considered the
ossibility that coldfusion doesnot represent fusion at all,
ut
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rather the transfer of a neutron from one nucleus to
another. Indeed, a paper prior to the Pons-Fleischmann
announcement had speculated on the question of whether
any suchreactions couldtheoretically be used asan energy
source, based solely on conventional physics[2].

Aprincipal difficulty inneutron transfer theories hasbeen
the requirement that the process occur between nuclei

separated by alargefraction of an angstrom, adistance far
larger than the" cross-sections” of nuclei intypical neutron
capture reactions. While classical nuclear physics
indicatesthat transfersof "virtual" aswell asreal particles
can occur in nuclear reactions, the maximum time for
which such virtual particles can exist is limited by the
amount of energy which wouldbe requiredto create them.
The greater the energy involved, the shorter the lifetime,
and hence the shorter the distance which the particle can
travel during its existence.

The present theory is thus very chalenging in that the
mechanism invoked would allow the energy required to
form the particle to be sufficiently low that exchange
between nuclei much further apart can occur. The basis
for thismechanismis apair of very recent papers by other
researchers|[3,4].

According to these references, the virtual particles can
have radii of nuclear rather than atomic dimensions (i.e.
comparabletoreal neutrons), and virtual particlelifetimes
of up to 60 microseconds are proposed (immensely longer
than in typical previous theories). The required electron
energiesof afew tenthsof an eV to 5eV, Mayer notes, are
in the range found in certain metal lattices.

The authors state that one of the nuclei involved in the
reactionmust be a hydrogenisotope (since higher-atomic-
number elements would retain a positive charge). Thus,
the possible virtua particles mentioned represent
combinations of electrons with protons, deuterons and
tritons. The remaining nucleus, on the other hand, can
comefrom amongawide variety of possibilities, although
it is argued that higher-atomic-number elements are
favored.

Thetheory isalso very interesting in that it is claimed to
be able to account for a number of the unusual
experimental observationscommonly madein coldfusion:

First, heat production even inthe near-absence of neutron,
tritium, or helium production can bereadily explained, as
the predominant result isisotopic changes inthe elements
acting as the reactant and product, with production of
minor amounts of neutrons and other products due to
secondary reactions. However, unless the reactant or
productis present in small amounts, suchisotopic changes
would be much more difficult to detect. For instance,
conversion of small quantities of deuterium

to hydrogen would not be noticeable in the same way as
the production or consumption of tritium.

Second, production of products at very low kinetic
energiesisa so possible, thusaccounting for theformation
of tritium without significant numbers of 14-MeV
neutronsfromsecondary d-t fusions, and heat without high
energy gammaradiation (or, presumably, without copious
secondary X- and gamma-rays).

For example, 23 possible reactions are listed which are
onlydlightly exothermic (small positive energy yield), and
it is suggested that the resulting resonance effects should
favor suchreactions. Of thereactions, 8involvedeuterons
strippingneutrons from other nuclel toform tritons, and 15
inwhich other nuclei strip neutronsfrom already-existing
tritons. Thus, either tritium production or consumption
can occur. Or, if protons and deuterons are involved,
rather than deuterons and tritons, only the H/D ratio will
change, and the T/D ratio will remain constant.

Third, the authors indicate the possible involvement of
other elements besides hydrogen and palladium (i.e.
participation of impuritiesin the reaction) may account for
the irreproducibility of the effect. Also, the existence of
multiplereactions may account for variability inthe nature
of the results from different groups, for example, one
reaction may generate heat and tritium while another
generates only hest.

Nevertheless, we would suggest three possible areas for
further discussion:

1. Should the theory be modified to require hydrogen
absorption by ametal lattice to occur? If not, excess heat
generationin control experiments (Pt cathodes, etc.) could
be equaly conceivable if other circumstances are
favorable.

2. What conditions favor reactions involving deuterium
rather than hydrogen (such that excess heat, etc. are seen
in D,O but not H,0).

3. By what other mechanisms can the theory account for
burstlikebehavior? The paper arguesthat thismay be due
to the reactants being brought together at an erratic rate,
but this mechanism may not be sufficient.

4. Can the theory account for the verification of the high
heliumlevelsintheMiles et a. experiment? For example,
secondary helium production could presumably occur,
even in the electrolyte, if the product happens to decay
by alpha emission with a sufficiently short half-life, such
as certain isotopes of the heavier elements or afew light
isotopes such as °Li.
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Possibleexperimental avenuessuggested orimplied by the
paper include testing the effects of impurities such as P,
U and tritium which could participate in the reactions,
monitoring of isotopic changes in all elements present
(impurities as well as hydrogen, lithium and palladium),
and testing for radioactive products.

References Cited in Comments:

[1] An extremely limited analogue of this process aso
existsfor deuterons; it has long been known that neutron
transfer from deuterium nuclel to other nuclei can take
place even when the energy of the collision is less than
that required for the two nuclel to come into contact (the
Oppenheimer-Phillips process).

[2] JR. McNally Jr.,"Cold Fusion and Graser Prospects,”
Fusion Technology 7 (1985) p 331.

[3] JR. Spence and JP. Vary, "Electron-Positron
Scattering Resonances fromRel ativistic Two-Body Wave
Equations," Bull. Am. Phys. Soc. 35 (1990) p 1673.

[4] C.J. Benesh, JP. Vary and J.R. Spence, "Cluster
Fuson by Formation of Compact Electron-Deuteron
Resonances," Bull. Am. Phys. Soc. 35 (1990) p 1677.

[Note: Dr. Mayer has long been active in controlled
thermonuclear fusion research (previously with KMS
Fuson, Ann Arbor MI). Dr. Reitz was previousy
manager of the Physics Department at Ford Motor
Company. Because of this background, Dr. Mayer was
invited to addresshis colleaguesat MIT on theday that his
articlewas printed. It wasexpected by some of usthat Dr.
Mayer'stheory would be acceptableto the"hot fusionists'.
Muchto our surprise (and disappointment), itwas reported
that Dr.Mayer's presentation Wmﬁoorly attended by those
who should bemostinterested inthetopic. Our prediction
that Dr. Mayer's new theory would be acceptable to "hot
fusionists' isserioudly flawed. Dr. Srinivasan'scomments
(lead article in thisissue) are pertinent.]

NAVAL OCEAN SYSTEMS CENTER - PdD
DEPOSITION EXPERIMENT
Courtesy of Drs. Samuel Faile and Jeff Jones

S. Szpak, P.A. Mosier-Boss(Naval Ocean Systems Center,
San Diego CA) and J.J. Smith (Dept. of Energy), "On the
Behavior of Pd Deposited in the Presence of Evolving
Deuterium," J. Electroanal. Chem. 302, 1991, pp 225-
60.

EDITOR'S COMMENTS
This paper discusses a radicaly new variation on

traditional cold fusion electrolysis experiments, in which
Pd deuteride is electrodeposited on a cathode of a

different metal such asCu foil. Codeposition of Pd (from
0.05 M PdCl,) and D (from D,0O) over the course of the
experiment wasindicated to eliminatethe need for length
chargingtimes. Many hoursmay berequired toreach hig
D/Pd ratios during conventional electrolysis experiments
if thick Pd cathodes areused. In addition, the new method
was suggested to assure nonequilibrium conditions and
eliminate the need for uniform current distribution.

In the experiments, excess heat, radiation emission by the
cathode, and tritium production were measured after
unusually short times. (Partial replication of the Szpak
resultswere also presented by Dr. Haven Bergeson of the
National Cold Fusion Ingtitute at the October 22-24, 1990
Anomalous Nuclear Effects conference a BYU, as
reported in Fusion Facts, November 1990.)

Excess heat was roughly estimated at between 10 and
40%, beginning after 20 minutes, with negative resultsin
an H,0 control experiments. The temperature of the
cathode was aso significantly higher than that of the
electrode. Two further potential anomalies were noted:
the cathodewas hotter thanthe electrolyteonly inthe D,O
experiment (athough this could perhaps be explained by
overvoltage differences), and only inthe DO experiment
was a cathode temperature increase measured when the
electrolysis was halted (although this could possible be
explained by outgassing of D,). It was noted that amore
detailed discussion of the calorimetric results would be
published in alater paper.

Inaddition, radiati on emanationfromthecathode, possibly
low-energy X-rays, was detected by fogging of
photographic film placed closeto it. The film was sealed
inalight-tight, impermeable container to prevent fogging
due to other sources. In one case, aclear Image (infact a
doubleexposure) of themetal mesh between theelectrode
and film demonstrates that the cathode is the source. An
H,O control experiment was negative.

Finally, increasesin tritium levelsin the electrolyte from
30t0230-270 dpm/ml were measured after 10-16 hours of
electrolysis in each of 8 runs. Again, an H,O control
experiment was negative. The possibility of electrolytic
tritium enrichment was eliminated because the length of
the experiment wastoo short to cause alarge changeinthe
electrolyte volume.

OAK RIDGE - Pd ISOTOPES

D.L. Donohue and Milica Petek (Oak Ridge National
Laboratory), "Isotopic Measurements of PalladiumMetal
Containing Protium and Deuterium by Glow Discharge
MassSpectrometry,” Analytical Chemistry 63, 1991, pp
740-744.
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EDITOR'S COMMENTS

Thisexperiment wasdesigned to look for i sotopic changes
in Pd cathodes electrolytically loadedwith D, using atype
of mass spectrometer capable of making precise
measurements of isotopic ratios (0.1-0.01% relative).
However, inaccurate analyseswere caused by interference
from molecular ion species containing Pd bound to H and
D atoms, unless the H and D were removed beforehand
(e.g. by heating at 800 C for 1 minute). It was also noted
that the extent of theinterference differedconsiderably for
H and D samples(such that care would need to betakenin
interpreting even experiments in which apparent isotopic
changes appear only with D and not with H). Finally, the
analysesal so confirmed that H was taken up preferentially
from an H,O/D,O mixture.

PENNSYLVANIA - EXCESS HEAT

Randell L. Mills & Steven P. Kneizys, "Excess Heat
Production by the Electrolysis of an Aqueous Potassium
Carbonate Electrolyte and the Implications for Cold
Fusion”, Accepted for publication in Fusion
Technology, August 1991, 45 manuscript pages, 15 refs.

ABSTRACT

According to a novel atomic model, the predominant
source of heat of the phenomenon denoted Cold Fusionis
the electrocatalytically induced reaction whereby
hydrogen atoms undergo transitions to quantized energy
levels of lower energy than the conventional "ground
state”. Theselower energy states correspond to fractional
guantum numbers. The hydrogen electronic transition
requires the presence of an energy hole of approximately
27.21 eV provided by electrocatal ytic reactant(s) (such as
PoP*/Li*, Ti**, or KK™), and resultsin "shrunken atoms'
analogous to muonic atoms. In the case of deuterium,
fusionreactionsof shrunken atomsyielding predominantly
tritium are possible.  Calorimetry of pulsed current and
continuous electrolysis of agueous potassium carbonate
(K*/K™ electrocatalytic couple) at a nickel cathode was
performed in single cell dewar calorimetry cells. Excess
ggwer out exceeded input power by afactor greater than

EDITOR'S COMMENTS

Dr. Mills graduated inchemistry, received hisM.D. from
Harvard Medical School in 1986, and also took electrical
engineering classesat MIT. Dr. Millsand Professor John
J. Farrell (Franklin and Marshall College, Pennsylvania)
have written a book, The Grand Unified Theory. This
book describes, indetail, aself-consistent theory that links
electromagnetic, gravitation, and strong & weak forces

into one unified presentation. Some of the theoretical
material presented in Mills and Kneizys paper is taken
fromthe book. The reader should withhold hisimmediate
criticismof, for example, "fractional quantum numbers’,
until he/she has studied Mills and Farrell's theory.

Itisnot necessary tobean expert inagrand unified theory
to be able to read and understand the present paper.
However, whenyou come toequation (3.11) and find that
the speed of light isexactly 3 x 108 meters per second, you
may bedisturbed. However, acareful reading of the series
of equations, boundary conditions, and assumptions will
show that Dr. Mills is suggesting that if the speed of
light were 3 x 10° ms™, (by redefining the length of
the meter), then one can have a relatively simple
set of fundamental constants. Or dternatively, the
equations can be taken as a definition of the length of a
new meter.

In words, the theory states that the electron around a
nucleusisin the form of a sphere having a certain energy
atground state; can absorb a photon (of a specific energy)
andmoveto ahigher orbit. Theunusua part of the theory
is the concept that, in the presence of a suitable energy
sink, theelectron can emit energy and drop toapermitted
orbit of 1/2 of the previous orbit. The magnitude of this
energy emission (21eV) is about ten times as large as
compared to ordinary chemica energy. The collapsed
hydrogen atom, after undergoing such a collapse, is
obvioudly smaller. Two such hydrogen atoms could be
expected to get closer together and thereby strongly
increase the probability of fusion. The article proposes
that such an effect, the collapsing of deuterium atomsis
primarily responsible for the heat measured in some cold
fusionexperiments. Inaddition, thetheory providesfor an
increase In fusion events.

Another major point of the theory is the prediction that
only certain types of materials can provide the "energy
sink" that can catayze the collapsing of the hydrogen
atom. Using acomputer program to cal culate the type of
materials, the authorsfound that titanium, palladium with
[ithium, rubidium, and potassium carbonate would provide
the "energy holes'. Because the potassium carbonate is
relatively Inexpensive, the experiments were carried out
with this chemical and by using sodium carbonate as a
control.

The paper describes in considerable detail the
experimenta method, including the part numbers for the
components, to makethe 500 Hertz square-wave generator
that appears to improve the performance of the
electrochemical cell. Note that this device can use
ordinary water because the electrochemical cell is
designed to cause the collapse of the hydrogen atoms and
ids not concerned with deuterium fusion. Theexperimental
ata
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showsthat thisnew chemical reaction provides up to 3700
percent of input electrical energy. Data from 33
experiments (of the several hundred made) aregiveninthe
paper. The table of data includes 17 columns of cell
parameters; includes series of experiments in which
controls are used; and shows sequences where similar
experiments are sandwiched around a parameter change.
For example, experiment 9 achieved 395% excess heat,
experiment 9A (changed only excess heat added - high
operating temperature) achieved 3766% excess heat, and
followed by experiment 10 (returning to the same
conditions as experiment 9) which achieved 408% excess
heat. This type of care in running experiments, the
completeness of thedata and the experimental apparatus;
and the use of controls make the experimental data
impressive.

The challenge now isto have independent experimenters
replicatethis setof experiments. Asof presstime, several
teams had begun to replicate Dr. Mills new chemical
approach to excess heat production. Inadiscussion with
Dr. Mills, hestated that onecorporation hadreplicated his
process; isin the process of writing a report; and that the
resultswouldbe made public |ater this month (May 1991).

Onemightask if Mills approach to excess heat production
disprovecold fusionand the answer wouldbe, "Not at all.”

Millsapproach, if it can be independently verified, isan
order of magnitude improvement in chemical heat-
producing processes. It aso provides a possible
theoretical explanation that could lead to a better
understanding of deuterium fusion in an electrochemical
cell. Millsprocessuseslight water and producestentimes
the usua chemical energy. Cold fusion uses heavy water
(deuterium) which could possibly produce one million
times as much energy (per unit mass of fudl).

Wehave carefully read the paper and have read Millsand
Farrell's book. We are cautiously enthusiastic about both.
If replication can beindependently verified, thiswork will
be a mgjor advance in both chemistry and cold fusion.

For those who cannot wait to read Mill's article, you may
want to communicate with Dr. Randell Mills, Mills
Technology, The Griest Building, Suite 700 I, N Queen
Street, Lancaster, PA 17603.

PURDUE - CLAYTOR DESIGN THEORY

Yeong E. Kim, "Surface Reaction Mechanism for
Deuterium-Deuterium Fusion with a Gas/Solid-State
Fusion Device," Fusion Technology 19(3), May 1991,
pp 558-566.

ABSTRACT

Recent highly reproducibleresultsof tritium production by
deuterium-deuterium (D-D) fusion from gas/solid-state
fusion experiments are discussed in terms of a surface
fusion mechanism. Theoretical criteriaand experimental
conditions forimproving and optimizing D-D fusion rates
in a gas/solid state fusion device are described. It is
shown that the surface fusion mechanism also provides a
plausible explanation for the nonreproducibility of the
results of electrolysis fusion experiments.

EDITOR'S COMMENTS

This paper proposes a theoretical explanation for
experiments conducted by Dr. T.N. Claytor of Los
Alamos, in which tritium production is measured when
high voltages are passed across a palladium-containing
disk (formed when dternating layers of palladium and
silicon powder are pressed together) in the presence of D,
gas.

Conventional d-d fusion at the surface of the Pd grainsis
proposed to result from acceleration of D,* and D* ions
acrossgas pockets betweenthe grains of the powder, aided
by electron screening. More erratic behavior in cold
fusion electrolysis experimentsis attributed to thefashion
inwhichsimilar D, gaslayers form onthe cathode surface
(possibly enhanced by periodsof outgassing resulting from
temperature fluctuations).

Theoretical calculations are given indicating that fusion
ratessufficient to explain the measured tritium production
are attainable. Possible explanations of extremely low
neutron/tritium branching ratios are indicated to include
unknown low-energy resonances, 3-body collisions and
the Efimov effect.

It is suggested that the fusion rate in Claytor-type
experiments can be greatly enhanced by higher voltage
pulses; by increasing asperities (pointed projections) on
the Pd surface, and by the use of a magnetic field to
deflect electrons out of the path of the deuteron flux.

A talk on this hypothesis and related hypotheses was a so
given by Dr. Kimat the October 22-24, 1990 Anomalous
Nuclear Effects conference at BYU (Fusion Facts,
November 1990), and published in the conference
proceedings. (The latter is also contained in Y.E. Kim,
Purdue University physics dept. paper PNTG-90-17,
"Surface-Reaction Theory of Cold and Warm Fusion,"
November 1990.)




MAY 1991

FUSION FACTS 13

PURDUE - HYSTERESIS THEORY
Courtesy of Dr. Kim

Y.E. Kim, "Time-Delayed Apparent Excess Heat
Generation in Electrolysis Fusion Experiments,” Purdue
University physics dept. paper PNTG-90-16, October
1990, to be published in Mod. Phys. Lett. A.

ABSTRACT

In many recent electrolysis fusion experiments, excess
heat, tritium, and neutron production have been reported
& intermittent bursts. These burst phenomena are
described in terms of a surface reaction mechanism
involving hysteresis of deuterium solubility in palladium
as a function of the metal temperature. Excess heat
generation is shown to be attributable to a hitherto
neglected time-delayed chemical process due to the
solubility hysteresis of deuterium inpalladium. Negative
results of no apparent heat generation from light-water
dectrolysis experiments is attributed to the fact that the
solubility hysteresis of hydrogen occurs at a higher
temperature range than that for deuterium. Apparent
excess heat generation isexpected to be also observablein
blank electrolysis experiments with light water at higher
pressures.

EDITOR'S COMMENTS

Thispaper notes the solubility hysteresiscurves for D and
Hin Pd[eg. A. Sievertsand W. Danz, Z. Phys. Chem.
(B) 34, 1936, pp 158-159, and 38, 1937, pp 46-60]. As
also noted by Arata and Zhang [ Fusion Technology 18
pp 95-102], the D/Pd ratio resulting from exposure of Pd
to 1 atmosphere of D,, increases from approximately 0.06
a 86 C to 0.56 at 73 C; once absorbed, however, the
equivalent drop in D/Pd ratio does not occur until the
temperature is raised from approximately 103 to 113 C.

Since deuterium absorption by Pd is exothermic, heating
the Pd (decreasing the D solubility), while desorption is
endothermic, coolin? the Pd (increasing the D sol ubilit%),
a pronounced oscillation in the D/Pd ratio may be
established if the Pd temperature is high enough.
Associated with this would bea corresponding oscillation
in the heat generated by the cell, on which any excess
power production due to cold fusion would be
superimposed. It is noted that rapid desorption followed
by slow absorption may givea pattern of heat bursts above
abaseline corresponding toan only dightly negative heat
balance which could be mistaken for excess heat
generation. Also, the nonequilibrium behavior would
depend on cell parameters such as temperature and
presumably surface conditions, thus possibly accounting
for experimental irreproducibility.

In the experiments by Arataand Zhang, for a2 cmx 5 cm
cathode, such a cycle occurred with a periodicity of
approximately 10 minutes, with the desorption stage
lasting approximately 80 seconds, as indicated by
monitoring of by the Pd temperature. It is suggested that
future experiments a so monitor the cathodetemperature.

During the desorption stage, D, gas bubbles may cover
virtually the entire cathode, leading to the formation of a
high-intensity double-layer electrical field. If enhanced
further by asperities (featureswith sharp tips), electrical
fields on the order of 10° V/meter and high D,* currents
dueto dielectric breakdown of the gasbubbles may occur,
accelerating large numbers of D's towardsthe surface and
resulting in bursts of nuclear fusion.

Sincethe hysteresis behavior of H solubility inPd occurs
a a higher temperature of 120-150 C a atmospheric
pressure, the triggering of an equivalent phenomenon in
H,O cells would require operation at higher pressures.

This paper was very briefly discussed at the Anomalous
Nuclear Effects conference in October 1990, and more
extensive portions appear in the conference proceedings.

SANDIA LABORATORY - DIFFUSIONIN PdD,
Courtesy of Dr. Samuel Faile

SM. Myers, P.M. Richards, D.M. Follstaedt and J.E.
Schirber," Superstoichiometry, Accelerated Diffusion, and
Nuclear Reactions in Deuterium-Implanted Palladium,”
Phys.Rev. B 43(12), April 15, 1991, pp 9503-9510.

EDITOR'S COMMENTS

Inthis experiment, annealed and cold-rolled Pdfoils were
bombarded with 10 KeV deuterons, and theresulting D/Pd
ratio inferred from the intensity of charged particle
emission dueto thermonuclear d-dfusion. After thebeam
was turned off, an unsuccessful attempt was then madeto
look for continuing production of energetic particles (up
to 12 MeV) from cold d-d fusion in the foil, using a Si
surface barrier detector. An eudpper limit of 10
fusions/second per D was calculated.

The paper indicates that when implantation was carried
out at 41-81 K, such that D diffusion is negligible, the
D/Pd ratio is inferred to have stabilized at a very high
valueof 1.6 0.2 in the upper 100 nm of the foil surface.
On warming to approximately 120 K, the D/Pd ratio
dropped to 1.0 in an unusualy rapid fashion, then
remained at 1.0 until 210 K.

Using molecular dynamics simulations, it was calculated
that this accelerated diffusion at low temperature could
reasonably be attributed to correlated D hopping among
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octahedral and tetrahedral sites, if D/Pd ratios greater than
Lresultinpartial occupation of octahedral sitesrather than
multiple occupation of thenormal tetrahedral sites. Thus,
this andysis also supports the inference that the
superstoichiometric deuterium occurred in the Pd lattice,
rather than in defects and bubbles.

U/TEXAS AUSTIN & NAVAL WEAPONS
CENTER

B.F. Bush, J.J. Lagowski, M.H. Milesand G.S. Ostrum,
"Helium Production During the Electrolysis of D,O in
Cold Fusion Experiments,” J. Electroanal. Chem. 304,
April 1991, p 271.

EDITOR'S COMMENTS

A preprint of this paper was reviewed in the March 1991
issueof Fusion Facts. The paper hasal so been reviewed
in Science News [E. Pennisi, "Helium Find Thaws the
Cold Fusion Trail," Science News 139, March 23,1991,
p180] and Chemical & Engineering News [Ron Dagani,
"New Evidence Claimed for Nuclear Process in 'Cold
Fusion'," April 1, 1991, pp 31-33].

U OF TEXAS EL PASO - METALLURGY
Courtesy of Dr. Samuel Faile

L.E. Murr, "Didocationsin Palladium,” Scripta Metall.
et Mat. 25, 1991, pp 575-578.

EDITOR'S COMMENTS

This paper represents an extension of the work in a
previous paper by Dr. Murr [Scripta Metall. et Mat. 24,
1990, p 783], noted in Fusion Facts in February 1991,
which discussed the potentially important role of
metdlurgy in replicability of cold fusion experiments.
Thepresent paper notesthat solubilitiesand diffusionrates
of hydrogen isotopes in metals such as Pd may be
significantly affected by dislocation densities.
Furthermore, it is suggested that in some cases grain
boundaries may increase diffusion rates. However,
athough not noted in the article, other studies have
suggested that defects, by acting as traps for hydrogen,
could reduce rather than increase diffusion rates.

UTAH - NCFI REVIEW

The following comments were made by Dr. Wilford N.
Hansen (Utah State U) on April 16, 1991 at a meeting of
the Governor's Advisory Committee on Energy and Cold
Fusion regarding his independent review of research by
Drs. Pons and Fleischmann:

"l. Based on unpublished raw data given to me by Drs.
Stanley Pons and Martin Fleischmann, my independent
analysis shows that they do have cells which generate
significant excess heat. The total excess heat amounts to
hundreds of electron volts per palladium atom in some
cases. This seems to rule out ordinary chemistry as a
source of the excess energy.

"Drs. Pons and Fleischmann supplied raw data and
answered hundreds of questions during this difficult and
tedious investigation. | wish to thank them for their
cooperation. They did not counsel me on the analysis,
however. The dataaretheirs. Theanalysisis mine.

"Il. Thisisapreliminary release and tentativein the sense
that | will not present my review in detail in public nor
put my signature on it until | have discussed it with
respected colleagues and answered the challenges they
might have to my methods and reasoning.

D. NEWS FROM ABROAD

CHINA - REDUCED DIMENSIONALITY
THEORY

JH. You, F.H. Cheng, F.Z. Cheng and F.H. Huang (U of
Science and Technology of China), "Interior Adsorption,
Channel Collimation, and Nuclear Fusion in Solids,"
Phys. Rev. B 43(9), 15 March 1991, pp 7293-7296.

ABSTRACT

The physica mechanism of strong body adsorption of
solidpalladium to hydrogen *H and/or deuterium 2D atoms
isdiscussed semiquantitatively. Thefeasibility of nuclear
fusion between adsorbed °D atoms in solids and incident
fast deuterons 2D* is discussed in light of the strong
adsorption to 2D together with the "channel-collimation
effect” of single-crystal palladium.

EDITOR'S COMMENTS

This note suggests that in Pd oriented with the
crystallographic <110> channels perpendicular to the
surface, fusions involving high-energy ions ofergldrogen
isotopes will be favor Although not noted by the
authors, such an enhancement due to reduced
dimensionality in crystal lattices has previously been
suggested by other researchers such as M. Rabinowitz.

ENGLAND - INDUCED RADIOACTIVITY

|.M. Chapnik (U of London), "Possibility of Induced Beta
Radioactivity in PdD," J. Radioanal. Chem. Lett.
146(4), 1990, pp 273-282.
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ABSTRACT

Evidence is presented of the possibility that the
observation of gammea-raysand charged particlesemission
from PdD could be caused by beta-type radioactivity
induced in deuterons by outer atomic electrons in
pa ladium.

EDITOR'S COMMENTS

This very speculative note suggests that a novel nuclear
process involving beta” or beta® decay of deuterons,
followed by neutron transfer reactions, may be the
mechanism for cold fusion. This suggestion is based on
the hypothesis that the instability of all but the lightest
nuclel with odd numbersof both neutronsand protonsmay
bedue to the electron density in theregion of thenucleus.
References are cited in which the effect of chemical state
on beta-decay half-lives may be greatest in such odd-Z,
odd-N isotopes.

INDIA - THEORETICAL CONSTRAINTS

Lali Chatterjee and Goutam Das (Jadavpur U), "Sub-
barrier Nuclear Fusion of Amuonic and Muonic Flavor,"
Phys. Lett. A 154(1-2), 25 March 1991, pp 5-8.

ABSTRACT

Sub-barrier d-d fusion has been investigated for low
energies, using the AllisMorse cut-off type screening
potential. Itisfound that cut-off parameters smaller than
0.1A arerequired toexplain thenew experimental results
for cold fusion in condensed matter. Possible theoretical
bases for realizing such anomalous screening conditions
are explored. The study is extended to collisional muon
catalyzed fusion aswell.

EDITOR'S COMMENTS

This note condders conditions necessary to account for
Jones-type fusion rates through increases in electron
screening (alowing unusually close approach of
deuterons). An avenue suggested for exploration islocal
increases in electron density and mobile deuterons
resulting from nonequilibrium conditions during loading.

INDIA - REVIEW
Courtesy of Drs. Srinivasan and J.O'M. Bockris

M. Srinivasan (Bhabha Atomic Research Centre),
"Nuclear Fusion in an Atomic Lattice: An Update on the
International Status of Cold Fusion Research," Current
Science (India), April 25, 1991, 174 refs.

ABSTRACT

Itisnow two yearssince thefirst reports of the occurrence
of nuclear reactions at ambient temperaturesin deuterated
metalssuch asPd or Ti were published. "Cold Fusion” as
this phenomenon has now come to be known has,
however, become embroiled in intense controversy, with
the scientific community becoming sharply polarized into
"believers' and"non-believers' of thisnovel phenomenon.
This ambivalence is primarily because of the non-
reproducibility of the claimed results by many reputed
research groups often using sophisticated experimental
equipment. However, asthe present review clearly shows,
alargenumber of laboratoriesin many different countries
have now obtained very reliable experimental evidence
confirming the generation of 2.45MeV neutrons, tritium,
charged particles, X-rays, etc. both in electrolysis
experimentsandin avariety of other D,/plasma/ion beam-
loadingexperiments thereby confirming the nuclear origin
of the phenomenon. These experimental results are such
thatthey cannot be dismissed away asbeing " experimenta
artifacts' any more. Itisunderstandablethat the scientific
community findsit difficult to accept a phenomenon that
is not repeatable at will as"science". It would seem that
the sporadicity of the results is due to some as yet
unknown parameters which seem to be controlling the
onset of nuclear phenomenain solid deuterated matrices.
It hasnow become apparent that the phenomenon of cold
fusionishighly complex. Although simple(d-d) reactions
leading to the production of 2.45 MeV neutrons do seem
to take place, that appears to be only one form of
manifestation of the phenomenon. The excess heat
measurements of Fleischmann, et a. have also been
confirmed by now. The main indication at hand that it is
of nuclear origin isthe detection of He' in the off gases
issuingfroman electrolytic cell producing " excesspower"
aswell asin some "spent” Pd rods which had produced
"excess heat". Besides, the enormous magnitude of the
energy released, up to aGJmole of Pd, is very difficult to
be explained by any chemical mechanism. Theoreticians
have come up with model swhich are beginning to explain
many of the "puzzles' raised by the experimental
observations. Thefascinating new field of cold fusion has
thus opened up new vistas in physics and technology.

EDITOR'S COMMENTS

This timely paper presents a lengthy review of the
extensive progress that has been made over the past two
yearsinthe field of cold fusion. In addition to attempting
an in-depth treatment, the paper aso includes
experimental data as recent asthe helium measurementsof
Bush and Miles.

Unusual data such as the > 3 MeV charged particles
detected in some experiments are pointed out, as are
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unusual types of experiments such as those of Szpak,

Claytor, Yamaguchi and Nishioka, Liaw and Liebert,
Wada and Nishizawa, Arzhannikov (Novosibirsk), and
Beuhler et al.

PuzZing aspects of the experimental data are noted to
includenot only theoccurrence of measurablefusion rates,
poor reproducibility, and ratios between heat, tritium, and
neutrons which are inconsistent with thermonuclear d-d
fusion, but aso the measurement of particles with
unusually high energies and thelack of secondary X-rays
and 14-MeV d-t fusion neutrons. A number of current
theories dealing with these questions are discussed.

Note See aso the lead article, a letter from Dr.
Srinivasan, on page 1.

JAPAN - METALLURGY

Takaaki Matsumoto (Hokkaido U.), "Microscopic
Observationsof PalladiumUsedfor ColdFusion,” Fusion
Technology 19(3), May 1991, pp 567-575.

ABSTRACT

The microscopic structures of palladium metals used for
cold fusion experiments are examined. Tiny spot defects
suggesting cold fusion have been observed in grain
boundaries asthe Nattoh model predicts. Therelationship
betweenthese defects and aseries of neutron burstsand an
indirect loop of hydrogen chain reactions are discussed.

EDITOR'S COMMENTS

Cracking and spot defects at grain boundaries are well
shown in SEM photographs. Theauthor citeshisprevious
papers in which the experiments using these palladium
rods were reported. Cold fusion had been successfully
observed for al of the rods. The 29 photographs show
considerable evidence for the expected development,
growth, and even merging of crystal defects due to cold
fuson events. The author notes that the careful
examination of thegrain defects (presumable ascompared
to Pd not used in cold fusion) shows that changes have
occurred:  "This suggests that inside the defect the
temperature and the pressure have increased to some
extent because the materials of the grains have burned
out."

Dr. Matsumoto's series of papers in support of his
"Nattoh” model for cold fusion are of considerable
interest. He has been trapping nuclear by-product
evidence in specia gels and reporting his results. We
hope that he will be able to report to us adirect

comparison between two Pd rods having the same
treatment right up to the stage of electrolysis. It would
aso be of interest to be able to position a gel so that aPd
fracture could be correlated with the tracks for nuclear
particles. The paper provides an excellent set of
photographs and should be considered by those who are
seeking to understand the underlying causes of fusion
events in deuterated Pd.

MEXICO - TRITIUM
Courtesy of Dr. Samuel Faile

Jose Maria Mao Tamayo, Jesus Morales Rivas, Blanca
Zamora Célis, Francisco Pablo Ramirez Garcia and
Octavio Novaro Penaloza, "Cold Fusion Experiments a
IMP," Rev. Inst. Mex. Pet. 22(1), 1990, pp 42-47

(Spanish).
EDITOR'S COMMENTS

This paper summarizes the results of cold fusion
electrolysis experiments conducted at the Mexican
Petroleum Ingtitute, in which tritium generation was
measured during an 8-day run. (As reported in Fusion
Facts, October 1990, tritium incr from 85 to 2200
dpm/ml in 1 of 3 cells)

TURKEY - HEAT & GAMMA RAYS
Courtesy of Dr. Samuel Faile

Ozgen Birgul, Serdar Celebi, Ahmet Ozdural, Kadir
Pekmet, Attila Yildiz and Yuda Yurum (Hacettepe U,
Ankara), "Electrochemically Induced Fusion of Deuterium
Using Surface Modified Palladium Electrodes," Doga:
Turk Muhendislik Cevre Bilimleri Derg. 14(3), 1990,
pp 373-380.

ABSTRACT

Bursts of gamma-ray emission accompanying sudden
temperature rises were observed during the constant
current electrolysis of D,O containing LIOD electrolyte
using the surface modified Pd cathodes following the
charge-up of the cathode material withtheelectrolytically
produced D. The macroscopic and microscopic
deformations of the cathode material were noticed at the
end of the electrolysis that could only be caused by
extreme positive therma changes. The results were
compared with blank experiments using H,O in which no
such changes occurred.

EDITOR'S COMMENTS

This paper is not yet available to us. However, we
welcome the country of Turkey to the cold fusion club!
Thisisthe 17th country (by our count) which has reported
success in cold fusion experiments.
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USSR - NEUTRON & SOUND EMISSIONS

P.I. Golubnichii, V.V. Kuzminov, G.I. Merzon, B.V.
Pritychenko, A.D. Filonenko, V.A. Tsarevand A.A. Tsarik
(Lugansk Mechanical Engineering Ingtitute, Institute of
Nuclear Research, and Lebedev Physics Ingtitute,
Academy of Sciences of the USSR), "Correlated Neutron
and Acoustic Emisson from a Deuterium-Saturated
Palladium Target," JETP Lett. 53(2), 25 Jan. 1991.

ABSTRACT

In experiments carried out in a low-background
undergroundlaboratory, 42 events of neutron and acoustic
emisson correlated within 100 microseconds were
observed as a palladium sample becomes saturated with
deuterium. The number of random events expected was
siX. These results correspond to the predictions of the
acceleration model of cold fusion, according to which
neutrons are produced in the collision of deuterons
accel erated inmicrofissures formed during the cracking of
adeuterium-saturated palladium sample.

EDITOR'S COMMENTS

Thisnote is a trandation from Pis'ma Zh. Eksp. Teor.
Fiz. (USSR) 53(2), 25 January 1991, pp 115-118 (in
Russian). Preliminary data was also presented by Dr.
Tsaev a the Anomalous Nuclear Effects conference
(Provo, Utah, October 22-24,1990). Thestudy represents
aninteresting approach for testing thenoted "fractofusion”
theories by using acoustic emissions to attempt to monitor
cracking during electrolysis experiments.

USSR - SUPERCONDUCTOR
FRACTOEMISSION

A.G. Lipson, D.M. Sakov, V.A. Kuznetsov and V.V.
Gromov (Inst. of Phys. Chem., Academy of Sciences of
the USSR), "Mechanoemission from High-Temperature
YBa,Cu,0,,, Superconductors,” Sov. Phys. Solid State
32(8), pp 1455-1456.

EDITOR'S COMMENTS

Thispaper is atrandation from Fiz. Tverd. Tela (USSR)
32, August 1990, pp 2503-2505. Although only emission
of accelerated particlesfollowingfractureof "1-2-3" high-
temperature superconductor was measured, previous
experiments of this type by thisgroup were followed by
measurements of apparent induced d-d fusion.

USSR - ION IMPLANTATION
Courtesy of Dr. Samuel Faile

V.F. Zelenskii, V.F. Rybako, A.N. Morozov, G.D.
Tolstolutskaya, V.G. Kulish, SV. Pistryak and |.S.
Martynov, "Experiments on Cold Nuclear Fusion in
Palladiumand Titanium Saturated with Deuterium by lon
Implantation,” Vopr. At. Nauki Tekh, Ser. Fiz.1990 (1)
pp 65-77 (in Russian).

EDITOR'S COMMENTS

Neutron and charged particle emissions indicating cold
dd fusion were measured.

V.F. Zelenskii, V.P. Bozhko, V. Ya. Golovnya and S.N.
Oleinik,"Experimentson Cold Deuteron-Deuteron Fusion
During lon Implantation,” Vopr. At. Nauki Tekh, Ser.
Fiz. 1990 (1) pp 91-93 (in Russian).

EDITOR'S COMMENTS

In this second experiment, negative results were obtained
in img)lanted Ti and Pd. For Pd implanted with 10181°
D/cm® and treated by cyclic annealing at 80-150 C, an
upper limit of approximately 10°%fusions/second per d-d
pair was obtained.

USSR - THEORY
Courtesy of Dr. Samuel Faile

V.V. Gann and V.I. Pokhodyashchii, "M etastable Bound
States of Deuterium in Palladium and Their Rolein Cold
Nuclear Fusion," Vopr. At. Nauki Tekh, Ser. Fiz. 1990
(1) pp 89-90 (in Russian).

EDITOR'S COMMENTS
This paper suggests the possibility of heavy-electron

effects in Pd deuteride alowing the development of
metastable bound pairs of D atoms, leading to cold fusion.

E. COLD FUSION IN THE MEDIA

An editorial summary of comments and views
about cold fusion from the technical media:

Although considerable negative sentiment is il
expressed, coverage of cold fusion in both the scientific
and nonscientific media has included some interesting
statements and opinions.

Inthe US, an editoria by editor Dr. George Miley in the
May 1991 issue of Fusion Technology notes that since
the field of cold fusion has progressed, and the evidence
for anomalous nuclear effects has mounted, the journal's
standard review process for Technical Notes on Cold
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Fusion is being strengthened to reflect the greater
sophistication of current research efforts.

Ina Chemical & Engineering News article [R.Dagani,
"New evidence claimed for nuclear process in 'cold
fusion™, April 1, 1991 p 31] on the Miles et a. helium
results (noted previously), Dr. Nate Hoffman of the DoE's
ETEC center also notes that as investigations around the
world continue, more and more evidence is being found
that "some anomalous nuclear processes’ can occur in
metal-deuterium systems.

Editor Roger Parsons of the J. of Electroanalytical
Chemistry,in whichtheMiles paper appeared, also made
the observation that JEC had now published between 20
and 25 papers on coldfusion, of which approximately half
were positive.

Another recent article in the Executive Intelligence
Review [Marjorie Mazel Hecht, "Cold Fusion S$till
Providing Exciting Scientific Results," EIR 18(5), April
19,1991, pp 20-29] includes aninterview with Dr. Martin
Fleischmann (U. of Utah) and aprior interview with Dr.
Fritz Will (National Cold Fusion Institute).  Dr.
Fleischmann indicates that while there are many factors
which can cause electrolysis experiments to fail, he has
had success in his efforts to increase reproducibility.
Fleischmann also citesa previous estimate that Japanese
government funding of cold fusion totals about $25
million per year. [Reportedly 5% of the Japanese hot
fusion budget. Ed.]

In a prior interview with Dr. Srinivasan of the Bhabha
Atomic Research Centre in India (reported in the same
EIR article) successful follow-up experimentsto theearly
work by numerous groupsat BARC were noted, and it was
indicated thatincreasing emphasis washbeing placedonthe
use of titanium (in both electrolytic and plasma focus
experiments).

In addition, Dr. Srinivasan made two interesting
observations: First, in the early experiments [Fusion
Technology, August 1990], neutron emission apparently
began earlier in cells using NaOD [5 M] thanin cells
using LiOD, even though other groups using NaOD [in
lower concentrations] have gotten negative results.
Second, Dr. Srinivasan suggested that even though real-
time measurements have continued to show that various
phenomena such as neutron and tritium production occur
smultaneously, the optimal conditions need not be
the same for heat as for specific nuclear products
such as tritium or neutrons.

A recent review article from the editor of the Indian
Journal of Technology [Subbiah Arunachalam,
"Chronicling Cold Fusion Developments,” J. of Scientific
& Industrial Research (Indid) 50, January 1991, pp 49-
51], notes that the replacement of media hoopla with
international

conferencesand publicationsin refereed journal ssuggests
that "at last cold fusion is coming of age" Dr.
Arunachdam also notes that the Indian government has
continued to actively fund cold fusion research.

Morerecently, areview articleby Dr. M. Srinivasaninthe
Indian journal Current Science (noted previously) also
voices the opinion that cold fusion is "rapidly acquiring
the status of a respectable new branch ot science." Dr.
Srinivasan al so pointed out the over 50 Japanese groups,
involving over 250 scientists, are believed to be engaged
in cold fusion research. Srinivasan'sroleisto update the
Indian scientific community on the increasing body of
positive experimental results.

In Japan, Dr. T. Matsumoto notes an article in the March
1991 issue of Bungei-Syunju, which is widely read by
business executives, which reviewed the status of cold
fusionand recommended afurther increaseintheintensity
of research on cold fusion energy production.

Incidentally, Fusion Facts has recently been cited as a
source of information in most of the above articles
[Fusion Technology, EIR, Current Science andJ Sci &
Ind Res].

F. SHORT ARTICLE

TRITIUM PRODUCTION FROM SPARE PARTS
By: Dr. Dennis Cravens

Much of the efforts of cold fusion researchers has been
concentrated on heat production. Tritium is also an
important product of the fusion reactions and has
commercial potential. Thisis especialy important since
nuclear reactors (e.g. Savannah River) whichnormally are
used for its production are now the center of concern
within the U.S. [1]. The method described hereis solely
for the production of tritium. It is a variation of the
gas/plasmaapproach used in asystemoriginally designed
for propulsion [2]. The approach is aso similar to the
work by M. Srinivasan at BARC [3] using a plasmafocus
device. The main different is that the palladium cathode
is pre-loaded by electrochemical methods to include
lithium and deuterium within the electrode.

Itis still unclear asto the exact physical process involved
during the cold fusion event. My personnel view is that
heat producing events proceed viaD+D to He-4 (although
D+Li cannot yet be ruled out). This is not normaly
considered possible in high temperature fusion reactions
due to momentum conservation rules. One possible
explanation is that the momentum is absorbed by the
crystal lattice in an inverse Mossbauer effect [4] as
described by Chubb et al. Thistheory assumes that at
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least one of the deuterium nuclei be rigidly held by the
crystal latticee  The idea of R.T. Bush's TRM
(Transmission Resonance Model) theory [5] seems to
show how mobile deuterium moving within a structure
array of other static deuterium atoms can enter nuclear
eventsdueto quantum overlap effects. Therecent work of
B. Bushand Miles [6] seemtoindicate that the heat can be
accounted for by helium-4 production. The tritium and
neutron production can then be seen as being produced
when the static deuterium isnot rigidly held by thelattice.
Tritium can also be produced by interactions between
hydrogen and lithium isotopes. For example, thereaction
of hydrogen with lithium has been known for some time
[7]. Itislikely that neutron bursts could be occurring at
times of crystal fractures when the crystal lattice cannot
support an inverse Mosshauer type coupling.

One part of the theoretical puzzle has not yet been
addressed. That isthe question of nuclear spin. Hydrogen
and deuterium ions which are adsorbed on paramagnetic
metals are known to dign their nuclear spin. In
conventional high temperature plasma fusion events the
nuclei do not have time to spin interact (i.e. spin effects
areassumed separable and small). Neutrons are expected
from the plasma discharge events. However, if quantum
overlaps of deuterium held for extended times within a
latticeareat play, thenspin effects can become important.
The availability of proper parity and spin alignment of the
reactants should be taken into account.

The plasmawork at BARC seems to have used titanium
cathodesin a plasma focus device [3]. Due to budgetary
restraint, the work here used some palladium wires/rods
that were previously used in electrochemical cells. The
amount of tritium produced was inferred from the degree
of fogging of photographic film [8]. The preliminary
results show that pre-loaded paladium generates more
tritium than virgin material. Thisis still not unequivocal
since fogging by outgassing and lithium content can not
yet be ruled out. The palladium was pre-loaded by
electrochemical methods. The method used here was
described in an earlier article[9]. Since some people are
still having difficulties, there are some practical points on
the electrochemical methods used to pre-load the
palladium cathode.

The paladium (Johnson Matthey) is annedled [10]
overnight atabout 600 C. Palladium/silver alloyscan also
be used. It isthen lightly sand papered with aluminum
oxide sand paper, wiped with filter paper and stored in
heavy water to avoid atmospheric absorption of normal
hydrogen. The electrochemical loading is done at about
60 milliamps for 2 weeks in 0.1 molar LiOD. The
extended time is to assure the lithium absorption, which
proceeds much slower than the loading of the deuterium.

For some reason, not all palladium loads the same. The
better samples seem to demonstrate larger volume
expansion. The expansion is most pronounced near the
extreme edges of the anode. For plasma work the
expanded region is placed at the tip of the cathode. This
isdone by either itsfortuitous production at theend of the
rod or by cutting the palladium in that region. It should be
noted that when the palladium is highly loaded it out
gasses profusely when the current is removed. The
expansion and profuse outgassing are indications that a
good cathode has been produced. Lack of these
indications usually signal poor cathodes.

The anode for both the electrochemical loading and the
plasma work is a nickel-plated [11] 1 inch copper tube
obtained from the hardware store. Care was taken to
smooth all edges before plating. Both electrodes were
electrically connected by silver solder to copper wire. The
standoff between the electrodes was made from Teflon.
Thecathodewas quickly movedfrom the electrolytetothe
plasma device to limit hydrogen outgassing. The
electrodes were placed in a plagtic jar to contain the
deuteriumgas. Thedeuterium gasused wasgathered from
deuterium gases released from electrolytic cells and was
used asgenerated at about atmospheric pressure. Needless
tosay, it likely contained heavy water vapor and may have
even contained some generated tritium from other cells.
Futureexperimentswill usepurified and characterized gas.

The power source for the gas discharge device was
constructed from ahigh voltagetransformer usedin copier
machinesand generated about 20 KV of DC. Thisvoltage
wasstored in high voltage capacitorsconstructed fromtin
foil and window pane glass. The voltage was discharged
between the anode and cathode as the voltage built and
jumpedacrossaspark gap. Thespark gap wasconstructed
from separated stainless steel screws and the gap was
adjusted by turning screws within a wooden block. The
gapallowed for greater energy dumping at the cathode. It
should be remembered that the loading of cathode
incorporates lithium within the outer surface of the
electrode [1%]. Thisis quickly volatilized during the gas
dischargeand changes theresistance over what isexpected
from pure deuterium gas. The outer anode was grounded.

To keep cost down, the tritium can be monitored by
autoradiography using dental X-ray film or simple
photographic film. The figure presented here was
produced from Kodak black and white film and was
commercidly developed. The pre-loaded palladium wire
produces fogging at about 4 times the non-loaded wire.
Theratiowasobtained by comparing the foggingproduced
by the loaded wire to that of the non-loaded wire for
different exposure timeson thesamefilmroll. Four times
the exposure time was need to achieve the
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about the samefogging for the non-loaded wire (1 hr.) as
compared to the pre-loaded wire (15 min.). Loaded wires
used in heat studies but which where not used in the
discharge apparatus failed to produce a spot on the film.
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AUTORADIOGRAPH OF WIRE USED IN PLASMA
DISCHARGE- A & B are 15 min exposures
of unloaded and preloaded wires,
respectively. C is a 1 hr. exposure
of an unloaded wire and D is a 15
min. exposure of a preloaded wire. |

Itisobviousthat better controls and experimental protocol
are needed before definite results can be claimed.
However, the goal hereis to show that the gas discharge
methods can be done on a relatively tight budget. The
production of tritium by agas discharge process seemsto
be much more reproducible than the heat studies. Studies
of tritium production as a function of loading levels,
voltages, energy of spark, lithium content of the electrode,
gaspressures, electrode materials, etc. areneeded. There
aresome indicationsthat neutrons may bereleased during
the discharge process. Although better tritium anaysis
canbe used, the autoradiographic method isgood for rapid
screening of variations in methods.
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Y.J. Kim, O.J. Murphy and C.R. Martin, in Proceedings
of Workshop on Cold Fusion Phenomena, Santa Fe,
NM, May 23-25, 1989. Thisseemsto beoneof theearlier
announcements indicating annealing the cathode. Some
people do not anneal but my experience shows better
results by annealing and then storing under D, O or spent
LiOD solutionsto prevent contamination viaatmospheric
H,0.

[11] Wolf et. al. presented at the Santa Fe Workshop on
ColdFusion Phenomena, Santa Fe, NM, May 23-25, 1989.
This is one of the early papers in support of tritium
production. The use of nickel was for anodes was
suggested. The use of nickel or ferromagnetic materials
may be linked to tritium production. This signals some
magnetic spin polarization effects could be at work.

[12] During Question and Answer section of The first
Annua Conference on Cold Fusion, by JO'M. Bockris,
Texas A&M had indication that the lithium is absorbed
during the charging to a distance of about 6 microns.
Early reports by Texas A&M showed that replacement of
LiOD with NaOD quenched the heat production. | have
never gotany indications that NaOD produced any excess
heat. Drexler has claimed cold fusion proceeds viaD +
Li6. However, gasloading eventsbring thisinto question.
Itisinteresting that some early results (i.e. Huggins) were
conducted with palladium which had been previously in
contact with lithium containing materials.

G. LETTERS FROM READERS

IONIC BAND STATES AND COLD FUSION
From Scott R. Chubb and Talbot A. Chubb

The observation of large quantities of "untrapped”, low-
energy “Hein regions outside heat-producing electrodes
duringcoldfusion experimentsby Bush, Lagowski, Miles,
and Ostrom, is a remarkable finding. What is perhaps
equally astonishing isthat prior to these experiments, we

had independently predicted this effect based on two

assumptions: 1) that periodic order plays a key role in
electrolytically induced cold fusion heat, and 2) that
ordinary quantum mechanics, when applied correctly,
including the effects of periodic order, can be used to
explain cold fusion heat without significant generation of
high energy particles.

A second result of potertially greater significance also
follows directly from these two assumptions: the rate at
which cold fusion reactions occur in some cases will
increase in direct proportion to the amount of “He that is
present. Thishasimportant implications becauseit means
not only should it be true that “He promotes cold fusion
heating, it also means that by properly controlling the
amount of “He that escapes from the electrode, it may be
possible to increase the reaction rate.

A detailed description of these and other implications of
our ionic band state theory of cold fusion is given in our
most recent article, entitled " Cold Fusion asan Interaction
Betweenlon Band States', which will be published inthe
August 1991 issue of Fusion Technology. The theory
provides expl anations for such apparently unrelated cold
fusion phenomena as the generation of low frequency
sound, rearrangement of host atom isotopes at the surfaces
of the electrodes, the generation of low-energy, untrapped
“*He, and, at higher temperatures, the generation of low-
energy X-rays.

LOS ALAMOS - NOTE & ARTICLE
Edmund Storms, Nuclear Materials Technology Div.

Enclosed is my recently finished review of cold fusion
work. While |l havetriedto find and include all papersin
thefield, I'msure | have missed some. Pleaselet meknow

if you find any additions or changes that should be made

I'm hoping that this effort [Storm's extensive report on
both positive and negative experiments] will alow usto
resume our work here. Thereisnow sufficient experience
to suggest approaches that would have a high likelihood
for success. Some of these approachesare not being taken
at thepresenttime. . ..

| appreciate your efforts in publishing Fusion Facts. As
you will notice, | used some information from Fusion
Facts[inthereport] . . .

[Dr. Storm's extensive (363 references) report isreviewed
in thisissue under News From the U.S. Ed.]
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H. ITALY CONFERENCE

IT ANNUAL CONF. ON COLD FUSION
June 29 through July 4, 1991
Villa Olmo, Como, Italy

From BULLETIN No. 1 [ PURPOSE

After two vyears, the puzzle of NUCLEAR
PHENOMENA IN METAL LATTICES (COLD
FUSION) is still with us. Theaim of the conferenceis
to promote the broadest discussion and confrontation on
all scientific aspectsof this phenomenon. Participationis
open to dl interested scientists.

1. SCIENTIFIC ORGANIZATION

1. PROGRAM. The topicswhich will be discussed are:
excess heat, nuclear debris, solid-state physics of metal
matrices, behavior of gas metal systems, experimental
techniques, coherent dynamics and other theoretical
models.

2. INTERNATIONAL Advisory Committee:

T. Bressani & G. Preparata (Italy)
(Co-Chairman)

J. O'M. Bockris (USA)

M. Fleischmann (U.K.)

H. Ikegami (Japan)

X. Z. Li (Ching)

M. McKubre (USA)

H. Menlove (USA)

S. Pons (USA)

C. Sanchez Lopez (Spain)

J. Santucci (USA)

F. Scaramuzzi (Italy)

M. Srinivasan (India

A. Takahashi (Japan

F. Will (USA)

. PLACE& DATE

The conference will be held at Villa Olmo, Como, Italy
from June 29 to July 4, 1991. Como isan attractive town,
near one of the most beautiful lakes of North Italy. Lake
Como is famous in Europe for the picturesque villages
along its shores. Tourist sites are numerous and a full
range of water sportsis available.

V. TRANSPORTATION AND COSTS

1. ARRIVAL AIRPORTS: The nearest airports are
MILANO-Linate& MILANO-Malpensa. ZURICH airport
plus Fast train from Zurich to Como is practica. Como
can be reached from Milano by train, bus, or taxi.

2. COSTS: Theregistration fee (including the cost of the
Proceedings, Socid Dinner, and coffee breaks) is
250,000 Italian Lira. Payment must be made before May
1, 1991 to:

Account No.: 114748

Acct Header: 2nd Annual Conf. on Cold Fusion.

Bank Code : SWIFT: IBSPITTM500

(from foreign countries).

The above codes refer to Istituto Bancario S. Paolo di
Torino, ViaMonte di Pieta n. 32, Torino, Italy.

. HOTEL A MMODATION
Sendfor moreinformation (See4 below) or Fusion Facts

staff can fax you a copy on request.
4, FURTHER INFORMATION

For further information write to:
Prof. Tulio Bressani

INFN - Sezione Di Torino

Via Sette Comuni n. 56

10127 - Torino, ITALY

Fax: 0039-11-619 0665
GROUP RATES AVAILABLE FROM USA

Fusion Facts, in conjunction with Clawson Travel
(Universty Branch) of Salt Lake City, Utah have made
arrangements for discounted convention air travel.

Phone for more information; 1-800/825-2976. See
enclosed leaflet for details.

CALL FOR PAPERS

Submit a short abstract (one page or less) including
TITLE, AUTHOR(S), Institution and address of at |east
one author. Abstract should include relevant figures and
references.

Send to: Prof. Tullio Bressani
INFN - Sezionedi Torino
Via Sette Comuni n. 56
10127 Torino, ITALY
FAX: 0039-11-619 0665

Abstracts m recei May 1, 1991

JOURNAL CALLS FOR PAPERS
Courtesy of Subbiah Arunachalam, Editor, 1JT

ThelIndian Journal of Technology invites papers on cold
fusion. Both original research papers and critical review
articlesin all areas of cold fusion are solicited.
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Manuscripts may be sent, in duplicate, to Editor, Indian
Journal of Technology, PID, Hillside Road, New Delhi
7110012, India

TECHNICAL NOTES IN FUSION
TECHNOLOGY

Fusion Technology hasinitiated and iscontinuing avery
successful section for "Technical Notes' on cold fusion.
This section inintended for fast publication of important
papers on new directions, innovative ideas, and new
results. Over the past year over 48 papers on cold fusion
have been published, making Fusion Technology one of
the premier professional journals covering this area.

Technical Notesdonot have apagelimit but they typically
run2-4 journal pages(1 journal page approx. = 3 double-
spaced typed pages). A brief abstract isrequired. ASCII
format computer media can be accepted.

Technical Noteswill be reviewed but the process stresses
rapid response. Reviewers are instructed to consider
Technical Notes as speculative, sometimes
incomplete work that should be judged on the
basis of innovation, originality, and importance to
fusion power development. Appropriate citations
to prior work are also essential.

Deadlines for future issues are as follows:
November 1991 issue: June 3, 1991
December 1991 issue: July 2, 1991

Send manuscripts to: George H. Miley, Editor, Fusion
Technology, Fuson Studies Laboratory, University of
[llinois, 103 S. Goodwin Avenue, Urbana, 1L 61801. Fax
(217) 333-2906. Phone (217) 333-3772.

CONFERENCE PROCEEDINGS AVAILABLE

Copiesof the Proceedings of AnomalousNuclear Effects
in Deuterium/Solid Systems Conference, Oct 22-24, 1990
can now be ordered. Copies can be ordered by sending a
check for $55, payableto S & J Scientific Co., to:

Prof. S.E. Jones, Physics Department

Brigham Y oung University

Provo, UT 84602

Copies of The First Annual Conference on Cold
Fusion Conference Proceedings arenow available. The
proceedings include the papers presented March 28-31,
1990 at the conference. Send check for $55. Order from:

National Cold Fusion Ingtitute

390 Wakara Way

Sdlt Lake City, Utah 84108

The Proceedings of the Cold Fusion Symposiumof the
World Hydrogen Energy Conference #8 can beordered
from:

Hawaii Natural Energy Institute

University of Hawali

2540 Dole Street, Holmes Hall 246

Honolulu, HI 96822 USA
Make check payable to Research Corporation of the
University of Hawaii. The pricesis $15 for each copy of
the Cold Fusion Proceedings. Priceincludesshippingand
handling.

LD FUSION PUBLICATI

The following publications have been helping to
inform the world by publishing articles on cold
fusion:

FUSI TECHNOLOGY

Recently added new section on Cold Fusion
555 N. Kensington Ave.

LaGrange Park, Illinois 60525

$310 for 2 volumes + 1 supplement.

TECHNOLOGY
P.O. Box 65473, Wash, D.C. 20035
$20 for 6 issues.

Journal of RADIOANALYTICAL AND
NUCLEAR CHEMISTRY - ARTICLES &
LETTERS

Published 30 times ayear. For subscription information:
Elsevier Science Publishing Co., Inc., Attn: Journa
Information Center, 52 Vanderbilt Ave.,, N.Y., NY 10017.
Phone (212) 916-1250, Fax (212) 916-1288.

FUSION ASIA

C-9 Nizamuddin East
New Ddhi 110013, India
$40 for 4 issues.
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FUSION FACTS SUBSCRIPTION COSTS

FUSION FACTS EACH ISSUE MAILED FIRST
CLASS.
12 ISSUES........ccoic $.345
36 ISSUES.......ccoi s $.900

FUSION FACTS SINGLE ISSUES

CURRENT ISSUES EACH........ccccovnrinnnnn. $.35
3MONTHS OR OLDER ISSUES EACH.... $10

BSCRIPTI REQUEST

For your convenience you can order by calling our 1-800
Phone number, our FAX number, or use the Mail.
Send Fusion Facts to:

NAME:

COMPANY:

PO BOX, DEPT:

CITY:

STATE ZIP

We accept VISA or MASTER CARD
CARD NUMBER - -

Expiration Date
SIGNATURE

Send check, money order or credit card number with order
and receive one extraissue free. Make checks payableto
Fusion Facts and sent to;

Fusion Facts Subscription Office

P.O. Box 1831
Birmingham, AL 35201
Phone: 1-800/633-4931
Fax: (205) 995-1588

For non-subscription information

P.O. Box 58639, Salt Lake City, UT 84158
Telephone: (801) 583-6232

FUSION FACTS is published by the Fusion Information
Center, an independent corporation not affiliated withthe
University of Utah.



