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A. FLEISCHMANN-PONS PAPER

[The following editorial preceded the Fleischmann-Pons article
in the Journal of Electroanalytical Chemistry. FFEd.]

JOURNAL EDITORIAL

The preliminary noteby Fleischmann and Pons publishedin this
Journal in April of last year (261 [1969] 301), has probably
generated more controversy, and even hysteria, than any other
paper we have published. This work and the nature of its
presentation to the public has been criticized widely on both
scientific and ethical grounds. We have done our best to treat
this matter according to our usual principles for the publication
of new science, despite itsexceptional possible implications for
basic theory as well asfor practical matters.

Inthe year since the publication of this note we have accepted a
number of papers onthis subject, most of which have concluded
that thereis noevidence for cold fusion. Rather more have been
rejected onthe grounds of inappropriatenessto thisjournal or of
inadequatesupport for their claims. These haveincluded papers
which endorse the observations of Fleischmann andPons. None
of the papers submitted has been as detailed as the follow-up
paper by the original authors which appearsin thisissue. They
have now produced a detailed description and analysis of their
calorimetric experiments which support the work described in
their preliminary note. We consider that this publication will go
Pme way to bring the discussion of this problem back to a
proper scientificleve. 1t will alow thosewho want to reproduce
theseresults to have asufficiently detailed account of the design
and operation of these experiments that they may expect a
reasonable chance of success. On the other hand, it will alow
the skeptics an opportunity to analyze the proceduresin detail
and to point out any apparent flaw.

Wehope that with thepublication of this paper the di scussion of
coldfusionwill enter a more rational phase.......... Roger Parsons




SEMINAL PAPER ON COLD FUSION

Martin Fleischmann, Stanley Pons, Mark W. Anderson, LianJun
Li and Marvin Hawkins (Dept. of Chemistry, U of Utah),
" Calorimetry of thePall adium-Deuterium-Heavy Water System”,
Journal of Electroanalytical Chemistry, Vol 287, 1990, pp 293-
348, 29 ref.

ABSTRACT

It is shown that accurate values of the rates of enthapy
generation in the electrolysis of light and heavy water can be
obtained from measurements in simple, single compartment
Dewar-typecalorimeter cells. Thispreciseevaluation of therate
of enthalpy generation relies onthe non-linear regression fitting
of the "black-box" model of the calorimeter to an extensive set
of temperature time measurements. The method of dataanalysis
gives a systematic underestimate of the enthalpy output and, in
consequence, a dightly negative excess rate of enthalpy
generation for an extensive set of blank experimentsusing both
light and heavy water. By contrast, the electrolysis of heavy
water at palladium electrodes shows a positive excess rate of
enthalpy generation; this rate increases markedly with current
density, reaching values of approximately 100 W cm?® at
approximately 1 A cm? It is also shown that prolonged
polarization of palladium cathodes in heavy water |eadsto bursts
inthe rate of enthal py generation; the thermal output of the cells
exceedsthe enthal py input (or the total energy input) to the cells
by factors in excess of 40 during these bursts. Thetotd specific
energy output during the bursts as well as the total specific
energy output of fully charged el ectrodes subjected to prolonged
polarization (5-50 MJ cm®) is 10% - 10° times larger than the
enthalpy of reaction of chemical processes.

SUMMARY

Itisnot possible todecide at thistime whether the production of
thebaseline excess enthal py andthat of the burstsinenthalpy are
related processes, and if so, how these phenomena might be
linked. Furthermore, it is not clear whether the production of
tritiumis linked in any causal way to the production of enthalpy
athough tritium levels in the éectrolyte certainly increase
markedly following the bursts in enthalpy (increases of up to
eight times background have been observed). It may well be,
therefore, that we need to consider three separate processes (or
six if both bulk and surface reactions are involved).

The contents of this report have been restricted to the
calorimetric results and other data will be discussed el sewhere
[to be published]. Nevertheless we close this paper with some
further commentsand speculations. The preliminary note wasto
have been published under the
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title"Electrochemically Induced Fusion of Deuterium?* but the
al important question mark was omitted. It isour view that there
can be little doubt that one must invoke nuclear processes to
accountfor themagnitudes of the enthal pyrel eases, although the
nature of these processes is an open question at this stage *. It
should be apparent to unbiased readersthat, contrary towhat has
been stated frequently, we did not in fact make any specific
suggestions on this score in our first publication. Certainly, we
suggest that these processes must be due to highly compressed
deuterons and that these might be located at multiply occupied
octahedral sites in the lattice. Palladium has a relatively low
cohesive strength so that these sites will distort to allow such
multipleoccupancy at high deuteron activitiesalthough such sites
might then be more accurately described as being part of
dislocation loops. Grain boundaries and larger scale voids are
further possible special sites. It should be noted that el ectrodes
used under the conditions employed here become highly
dislocated. Clusters of deuterons would be in effect nuclei of
metallicdeuterium andthe bosoncharacter of the particleswould
play a specia role in determining the outcome of collisionsin
these clusters. That the boson character of the deuterons is
important in motion throughout the lattice is shown clearly by
comparisons of the diffusion coefficients of H, D, and T in
palladium. Parts of the clusters could function as spectatorsin
any nuclear reactionsalthough other typesof negatively charged
and especially neutral spectators could also be involved.**

Wenotefinaly that thedeuterons inthe latticeare similar tolow
ion temperature plasmas(~ 1 eV) and that fusion of low energy
deuteronswas aready observedin(ND ) ,SO, targets at thetime
of the discovery of the major nuclear reaction paths of deuterium
(called diplogen at that time). It appears that this fact has been
forgotten by the scientific community as has been the evident
induction of fusion in high density, low ion temperature
quiescent deuterium gas plasmas generated and maintained in
magnetic mirror devices by means of dectron cyclotron
resonance. Deuterons in the Pd host lattice clearly can be
regarded asan example of very highdensity low ion temperature
plasmas; the fate of the nuclear reaction(s) in this case is
evidently markedly modified by the presence of the host | attice.

* |tishardly tenable that thesubstantial number of confirmations
of the calorimetric data using a variety of techniques can be
explained by a collection of different systematic errors nor that
tritium generation can be accounted for by any but nuclear
processes.

** At a recent meeting on Solid State Fusion, Edward Teller
proposed that a neutral Schiepton takes part in such nuclear
processes.



Our owndiscussions on this point led usto name suchaparticle
asMeschuggenon, aname morein keeping with thenature of this
field of research.

EDITOR'SCOMMENTS

Fleischmann and Ponswere severely criticized for not providing
sufficientinformation sothatother experimenterscould replicate
the F-P Effect. In addition, they were condemned in the media
as having inadequate skills to make proper calorimetric
measurements. In one case, afellow scientist first announced to
themedia that they were making errorsin their calorimetry, then
after discussion with Fleischmann and Pons rendered a verbal
apology on the floor of the conference. Unfortunately, the
apology received no media coverage.

This, then, isthe seminal paper (submitted in December 1989
with somerevisionsin March 1990), whichisnow publishedfor
the review and critique of fellow scientists. This paper replaces
the preliminary note submitted in March 1989. The paper
deserves the serious review of fellow scientists.

During the past few months, some of us have speculated on the
warning in the preliminary paper {J.Electrochem. 261 (1989)
301} inthe experiment using a one cm cube of Pd. The table
states, "WARNING! IGNITION! See Text". The text states,
"We have to report here that under the conditions of the last
experiment, even using D,O alone, a substantial portion of the
cathode fused (melting point 1554 C), part of it vaporized, and
thecell and contentsand apart of thefume cupboard housing the
equipment were destroyed.”

In thiscurrent paper the following comments areworthy of note:
"It is also not possible to decide at this stage whether the
attainment of boiling [of the electrolyte] is due to a burst in
enthal py productionor to anincreasein the baselineoutput since
we have adopted a policy of discontinuing the experiments (or,
at least, of reducing the current density) when the boiling point
isreached. Thereasonsfor this are as follows: the dissol ution of
D in Pdis exothermic under these conditions. rapid increases of
temperature must therefore be accompani ed by amarked increase
in the chemical potential (fugacity) of dissolved D* since
chemical equilibriumcannot beestablished by therelatively slow
diffusional relaxation processes. We reiterate the warning
which we gave in the preliminary publication: such
conditions should be avoided at the present stage of research
since they could lead to uncontrollable energy releases. \We
alsodraw attention tothe fact that rapidincreases of temperature
areaccompanied by markedincreasesinthe rateof generation of
tritium."

SEPTEMBER 1990

Therecent model of cold fusion by Dr. Robert T. Bush (accepted
for publication in Fusion Technology probably January 1991)
may provide for an improved understanding of this type of
run-away phenomenon. Bush's model predicts enhanced fusion
rates that are strongly temperature dependent (at specific
temperatures). Therefore, acell approaching such atemperature
from one direction could increase markedly and from a higher
temperature (decreasing) would seem to be self-limiting.

There have been a large number of experiments, and many
successful replications have been achieved since the March 23,
1989 announcement and the appearance of the preliminary note
by Fleischmann and Pons. Fusion Facts has reported on over
300 papersinitsfirst year of publication.

Most of these papers reported positive findings. As of this date
of recei pt of theFleischmann-Ponset al. paper, we areimpressed
by two contrary events:

1. Thefact that al three findings that were originally reported
(excess heat, neutrons, and tritium) have all been verified in a
deuterium-Pd or a deuterium-lithium-Pd system by many
scientists.

2. Theintense denial of cold fusion and the personal attacks on
Fleischmann, Pons, and some other workers (e.g. KevinWolf at
TAM) that have ensued.

Welook forward to thenext developmentsinthisinteresting and
important new science. With our forecaster'shat, we predict that
scientistsin all partsof the world will accept and expand on the
Fleischmann-Pons Effect and that commercial applications will
befound within thenext threeyears. We share the same hope as
Roger Parsons, Editor of the Journal of Electrochemistry, thet,
"with the publication of this paper the discussion of cold fusion
will enter amorerational phase”. [FF Ed.]

* * % * * *x * *x * *x * *x *

B. PRINTED ARTICLES ON COLD FUSION
SUMMARY
By Hal Fox

Thispast month hasbrought a plethora of printed paperson cold
fusion. Specifically, thefollowingtwo areimportant collections:

The First Annual Conference of Cold Fusion, Conference
Proceedings, March 28-31, 1990, University Park Hotel, Salt
Lake City, Utah, Sponsored by the National Cold Fusion
Ingtitute. Availablefrom Director, NCFI, 390 WakaraWay, Salt
Lake City, Utah 84108. Price $55



Fusion Technology, A Journal of the American Nuclear Society.
The August 1990 issue (Volume 18, Number 1) is completely
devoted to cold fusion articles. Published by The American
Nuclear Society, Inc., 555 No. Kensington Ave., La Grange
Park, I11inois 60525, telephone 708/352-6611. Subscriptionrate
is $250 per caendar year (2 volumes). Single issues $39.
Published monthly except August (usually) and December.
Overseas subscribers add $25 per year for postage andhandling.
[Note: See section C of this issue for a listing and summary of
the articlesin this special August issue of Fusion Technology.]

Seethe notices at the end of thisissue for information about the
Proceedings of the Cold Fusion Symposium recently held as a
part of the World Hydrogen Conference #8 in Hawaii (July
23-24, 1990).

Another excellent compilation of papersis.

P.K. lyengar and M. Srinivasan, editors, BARC Studies in Cold
Fusion (April - September 1989), Bhabha Atomic Research
Centre, Trombay, India, 1 Dec 1989. [A collection of 20 papers
showing positive results in the scientific replication of the
Fleischmann/Ponswork. Published by the Government of India,
Atomic Energy Commission, BARC, as BARC-1500.] Note:
These same papersare reprinted in the articleby P.K. lyengar et
al. (50 authors), "Bhabha Atomic Research Centre Studies in
Cold Fusion", Fusion Technology,Vol 18, No 1, August 1990,
pages 32-94. [See section C\]

Two important conferencesfor which proceedings are till tobe
published are:

1. Workshop on Cold Fusion Phenomena, May 23-25, 1989,
Santa Fe, New Mexico. Sponsored by Los Alamos National
Laboratory and the U.S. Department of Energy. An abbreviated
version of the proceedings has been published and is available
through NTIS, U.S. Dept. of Commerce, 5285 Port Roya Rd.,
Springfield, VA 22161.

2. The National Science Foundation and Electric Power
Research Institute sponsored the Workshop on Anomalous
Effects in Deuterated Materials, Washington, D.C., October
16-18,1989. Someof the papershavebeen published elsewhere.
See Fusion Facts, Vol 1 No 5, November 1989, page 8ff.

This NSF/EPRI workshop is important for two reasons. First,
some of those invited had achieved negative results but by the
time of the conference they had achieved positive results.
Therefore out of about 32 papers, 30 were positive.

The second reason is that thisimportant private conference was
attended by several members of the Department of Energy Cold
Fusion Panel who heard the

positive results given on the production of tritium. However, in
the Panel's report they choose to essentialy ignore some of the
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more important research results. For example, they made the
followingstatement concerning tritium: "Someexperimentshave
reported the production of tritium with electrolytic cells. The
experiments in which excess tritium is reported have not been
reproducible by other groups. These measurements are also
inconsistent with the measured neutrons on the same sample.
Most of the experiments to date report no production of excess
tritium. Additional investigations are desirable to clarify the
origin of the excess tritium that is occasionally observed.”
[emphasis added]

The inconsistency cited by the pand is the strong belief that
neutrons and tritium should be produced in equal amounts as
observed in a high-energy deuterium experiment. Experiments
before thismeeting and since have established the scientific fact
that tritium and neutronsare not producedin equal amountsina
coldfusionenvironment. Therefore, thepanel denied coldfusion
based on previous hot fusion results, which are shown to be
markedly different than cold fusion. The effective result has
been aslowdownin fusionresearch in America (but not in Japan
nor India).

* * % *x * *x * * * * *x * * %

C. AUGUST ISSUE OF
FUSION TECHNOLOGY

This special issue of Fusion Technology, as the editor, George
Miley explains, "is unique in that the contributed papers are al
devoted to cold fusion. ... the momentum [submitted papers] in
this area has been gradually growing, and recently we found
ourselveswith alarge backlog of accepted contributions." Prof.
Miley and the American Nuclear Society are to be congratul ated
for adapting their journal to handle a ecial section on cold
fusion (during the past year) and especialy for thisVol 18 No 1,
August 1990 special issue devoted to cold fusion papers.

Miley also makes the following important observation, "...the
field [of cold fusion] has not yet matured to the point where
theory and experiment can be directly compared. The problem
isthat diagnostic techniqueshave not yet conclusively identified
the nuclear reaction products and at the same timethere has not
been aconsensusabout theappropriatetheory. Thusthemystery
of cold fusion remains. S$till, as seen from these and earlier
technical notes, rapid progress is being made, so we can
anticipate arapid maturing of the field."




REVIEW OF PAPERS
BOCKRIS - TEXAS A&M

John O'M Bockris, Guand H. Lin, and Nigel J.C. Packham
(Texas A&M), "A Review of the Investigations of the
Flei schmann-PonsPhenomena’, Fusion Technology, Vol 18, No
1, August 1990, pp 11-31, 61 refs.

ABSTRACT

A review of the recent investigations of the Fleischmann-Pons
effect ("cold fusion") is given. A discussion of the proposed
theoriesand model sto account for the observationsisalso given.
Suggestions for future research in this area are discussed.

EDITOR'S COMMENTS

Prof. Bockrisand other scientistsat Texas A& M wereamong the
first scientists in the U.S. to replicate the Fleischmann-Pons
Effect. In addition, Dr. Bockris is one of world's most noted
electrochemists. Thispaper isrecommended reading, especially
for thosewho are new inthis exciting field or for thosewho have
previously dismissed cold fusion as"pathological science". [FF
Ed]

IYENGAR - BARC IN INDIA

P.K. lyengar, M. Srinivasan, S.K. Sikka, A. Shyam, V. Chitra,
L.V. Kulkarni, R.K. Rout, M.S. Krishnan, SK. Malhotra, D.G.
Gaonkar, H.K. Sadhukhan, V.B. Nagvenkar, M.G. Nayar, SK.
Mitra, P. Raghunathan, S.B. Degwekar, T.P. Radhakrishnan, R.
Sundaresan, J. Arunachalam. V.S. Rgju, R. Kalyanaraman, S.
Gangadharan, G. Venkateswaran, P.N. Moorthy, K.S.
Venkateswarlu, B. Yuvargu, K. Kishore, SN. Guha, M.S.
Pangkar, K.A. Rao, P. Ra, P. Suryanarayana, A.
Sathyamoorthy, T. Datta, H.G. Bose, L.H. Prabhu, S.
Sankaranarayanan, R.S. Shetiya, N. Veeraraghavan, T.S. Murthy,
B.K. Sen,P.V. Joshi, K.G.B. Sharma, T.B. Joseph, T.S. lyengar,
V.K. Shrikhande, K.C. Mittal, S.C. Misra, M. Lal, and P.S. Rao
(BARC, Trombay, Bombay, India), "Bhabha Atomic Research
Centre Studiesin Cold Fusion", Fusion Technology,V ol 18, No
1, August 1990, pp 32-94, 16 papers, many references.

FUSION TECHNOLOGY COMMENTS

This collection of technical notes on cold fusion was submitted
by staff from the Bhabha Atomic Research Centre (BARC) in
India. They have gonethrough thetechnical notereview process
and appear here as a collection of reports that provide insight
intothe breadth of thestudies at BARC. Theprefaceisan edited
version
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of the inaugural talk delivered by P.K. lyengar, Director at
BARC, at the meeting on cold fusion held in Trombay on May
18, 1989. George Miley, ed.

EDITOR'S COMMENTS

The preface and the collection of 11 papers on experimental
work with electrolytic cells plus 5 papers on gas-loading
experimentsreport on the April through September 1989 work
performed at BARC. These papers are of both scientific and
historic interest. It should be recalled that within less than a
month after the Fleischmann-Pons announcement of the
discovery of cold fusion, ten teams of scientists in India had
replicated one or all of the effects reported by Fleischmann and
Pons.

These papers were previously published by the Atomic Energy
Commission of India as BARC paper 1500, Dec 1, 1989. A
copy of this publication was obtained (courtesy of Dr.
Guruswamy) and reviewed inthe February 1990issue of Fusion
Facts. Severa of the investigators were among the first to
emphasize the experimental and unexpected findings that the
expected 1:1 branching ratio of tritium to neutronswas not being
observed in cold fusion experiments. [FF Ed.]

10 NEUTRONS IN JAPAN

Y oshiaka Arata (Kinki U.) and Yue-Chang Zhang (Osaka U),
"Achievement of an Intense Cold Fusion Reaction", Fusion
Technology, Vol 18, No 1, August 1990, pp 95-102, 8 ref.

ABSTRACT

I ntense neutron generation at arate of > 1¢° n/s in cold fusion
was achieved when neutron emission "avalanches' were
observed as deuterium forcefully penetrated into a large 2-cm-
diam x 5-cm-long palladium cathode. A very specific process
involvingintensecharging and discharging of deuteriumfromthe
palladium cathodeduring continuousel ectrolysis of heavy water,
caled the"on-off" effect, wasdiscovered. The effect is 10 to
100times stronger than the ordinary on-off effect of the current.
As the palladium absorbed and exhausted the deuterium, the
thermal behavior of the palladium was examined in detail. Itis
concludedthat the particular characteristics of palladiumand the
generation of a huge inner pressure within the palladium are
necessary conditions for a cold fusion reaction.

Other researchers have used amuch smaller palladium cathode
than the one used here. They measured only the electrolysis
temperature, and not the cathode temperature. Thus, their
experiments failed to discover the thermal



characterigtics of the palladium cathode, the on-off effect, and
intense cold fusion. This experiment proves that an unknown
nuclear fusion process that generates a largeamount of heat, as
proposed by others, does not exist. Instead, the heat is actually
reaction heat generated by the explosive absorption and
exhaustion of the deuteriumin the palladium cathode, caused by
the "on-off" effect.

EDITOR'S COMMENTS

The authors note the following, "The maximum number of
neutrons detected during theses experiments wasabout 10*3 per
event. At this point, it is difficult to assume any reaction other
than deuterium nuclear fusion."

The authors also emphasize, "If a small cathode is used, the
temperature [of the cathode] cannot be measured correctly and
the cathode cannot rise beyond the boiling point of the
electrolyte.  Furthermore, some researchers have used an
extremely small cathode such as foil, with a thickness less than
afew millimeters. Such asmall cathode will quickly be formed
over by stable palladium deuteride. The tremendous internal
pressure needed for coldfusion also cannot be generated, nor can
the intensive free movement of deuterium be obtained.
Therefore, cold fusion will not occur no matter how long the
electrolysisis continued. Hence, using asmall cathode in cold
fusion research is a fatal mistake.  Unfortunately, most
researchers have not been aware of the importance of thisissue.
In our experiments, we used acathode witha 2-cm diameter and
a5-cm length.”

In discussing long-term electrolysis, the authors date, "...we
believe that performing electrolysis for too long a time is not
effective. Wethink that the minimum requirement for generating
an intense cold fusion reaction is to activate the palladium
surface and send deuterium into the palladum as rapidly as
possible. Long-term el ectrolysismakesthe surfaceinactive and,
insome cases, prevents deuterium from absorbing. The surface
[of the cathode] must be polished periodically. Also, the
deuterium density in the palladium must be as high as possible,
andextremely highpressure and intensemoility (high speed and
free movement) [of the deuterons] must be present.” It shouldbe
noted that previous experimenters found better results (using
small Pd wires) when "loading” was done slowly. It has been
suggested that sow loading alows the Pd to expand with
minimal fractures. [FF Ed.]

OAK RIDGE AND GAMMA RAYS

CharlesD. Scott, John E. Mrochek, Timothy C. Scott, GordonE.
Michad s, Eugene Newman, and MilicaPetek (Oak RidgeChem.
Technology Div.), "Measurement of
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Excess Heat and Apparent Coincident Increasesin the Neutron
and Gamma-Ray Count Rates During the Electrolysis of Heavy
Water", Fusion Technology, Vol 18, No1, August 1990, pp 104-
114, 11 refs.

ABSTRACT

Excessheat and apparent increasesin theneutron andgamma-ray
count rates have been observed in a series of tests performed at
Oak Ridge National Laboratory to study the el ectrolysisof heavy
water in the presence of palladium cathodes. For these tests,
LiOD at a concentration of 0.1to 1.0 N in D,Owas used in an
insulated glass electrochemical cell inwhich thetemperature was
controlled and heat removed by flowing water in a cooling
jacket. Results of two of the tests, one of which lasted for over
1900 h, are reported. In the latter test, an interna D,-O,
recombiner wasincorporated intothecell to giveaclosed-system
without off-gas.

Excesspower, usually inthe range of 5to 10%, was detected for
periodsof many hours. Some of these events wereinitiated and
could be extended by system perturbations. On three separate
occasions, the mean neutron count rate exceededthe background
by statistically significant values; one of these was apparently
coincident with an extended period of excess heat generation.
Increases in the gamma-ray count rates were apparently also
coincident with two of the periods of excess neutrons.

DISCUSSION

Theseveral periods of excesspower wereunequivocal and could
not be explained by experimental inaccuracies or artifacts.
Apparent increases in the neutron and gammarray count rates
were quite modest and perhapscould be explained by some sort
of unknown variations in the background leves of the two
separatemonitoring systems. However, the apparent coincidence
of increases in two independent detectors, and especialy the
coincidence with an extended period of induced excess power
and the concurrent decreases when light water was added to the
electrolysis system, gives more credence to the results.

The replacement of LiOD-D,0O with LiOH-H,O resulted in an
ultimatereduction of excess power and adecrease of the neutron
and gammarray count rates to background values. These
observationssuggest that deuterium isa necessary component of
the electrolyte for positive results, however, the length of time
required for the reductions was well over 100 h. This finding
could be interpreted as demonstrating that the possible
interactions are bulk phenomena, which occur throughout the
cathode matrix, rather than surface phenomena, which would
have



disappeared very rapidly after removal of the source of
deuterium.

EDITOR'S COMMENTS

This cold fusion researchis especially important because it has
been accomplished by one of the DoE-funded national
laboratories and, in addition, the experiments have been carried
out over long periods of time. In addition, the Pd cathode is
somewhat larger than with many other experiments (0.55 cm
diamx 8 cm). The exchange of heavy water with light water has
been done by other experimenters with conflicting results.
However, the size of the Pd cathode used in this experiment
caused some excess heat to continuefor over 100 hours. Thus,
it appears that the reactions were bulk reactions. Another
interesting result was the demonstration that reactions could be
induced by introducing system perturbations. [FF Ed.]

ITALY AND GAS-LOADED PALLADIUM

Sebastiano Aidlo, Enrico De Filippo, Gaetano Lanzano,
Salvatore Lo Nigro, and Angelo Pagano (Istituto Nazionale di
Fisica Nucleare and Dept of Physics, U. of Catania, Italy),
"Nuclear Fusion Experiment in Palladium Charged by Deuterium
Gas', Fusion Technology, Vol 18, No 1, August 1990, pp
115-119, 12 refs.

ABSTRACT

A palladium-deuterium system subject to different experimental
thermodynamic conditions was studied to look for
low-temperature d-d fusion reactions. Neutrons, light charged
particles, and energetic gamma rays were detected. No
significant effects were observed in the neutron and gamma-ray
measurements. From the analysis of the light charged particles,
afusion rate of about 102 events per deuteron pair per second
was deduced.

CONCLUSION

In conclusion, the obtained fusion rate per deuterium pair isin
good agreement with the upper limit values reported by Rehm et
al and by Brushi et al., but itisfour ordersof magnitude smaller
than that deduced from DeNinno et al. Our experimental
apparatus is insensitive to the low values of fusion rates
suggested by M. Gai. [Note: article cites references] The
results presented stress the importance of performing
measurements by improving both the light charged-particle
identification system and the sensitivity of theneutron detection
with respect to the background in order to obtain more definitive
conclusions on the existence of the investigated processes.
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EDITOR'S COMMENTS

Although the experiments showed marginal results in the
detection of neutrons there were modest indications of gammas
that were consistent with thed +d -->3H + p (3-MeV protons).
These investigators are encouraged to try some of the more
promisinggas-loading experimentssuch as theonesdescribed by
Claytor or the neutron-producing Pd wafer experiments
performed by Yamaguchi and Nishioka at the Japanese NTT
labs. We commend al of these researchers on their careful
experimental work that is teaching al of us more about cold
fusion.

GERMANY - METHODOLOGY FOR DETECTION

M. Bittner, A. Meister, D. Ohms, E. Paffrath, D. Rahner, R.
Schwierz,D. Seeliger,K. Wiesener, and P. Wustner (Dresden U.
of Tech), "Method for Investigation of Fusion Reactions in
Condensed Matter", Fusion Technology, Vol 18, No 1, August
1990, pp 120-130, 13 refs.

ABSTRACT

A method for studying deuterium-deuterium fusion neutron
production in condensed matter together with experimental
results are presented. The method is based on long-term
measurements for comparison among different cells with
electrolytically charged paladium cylinders and background.
Thestatistical method used for datareductionispresented, which
enables identification of even very small effects. In the
experiment, for about 100 hours, anexcess counting rateof about
3 counts per hour (averaged for this period) above the
background level was found.

CONCLUSIONS

The am of this work is to present and discuss a method
developed to investigate the possible production of D-D fusion
neutronsduring the loading of suitable metalswith deuteronsat
very low levels of reaction rate. The method of investigation
presented also alows one to estimate the influence of cosmic
radiation either asasource of secondary fast neutronsor through
muon-catalyzed fusion. Both the shadow effect in channel
groups 2 and 3 and the zero counting rates in channel group 4
giveupper limits on the cosmic-ray-induced neutron production
in the cells, whereas the long-term measurement with samples
under special conditions allows to set limits on the cosmic ray
muon-catalyzed fusion both in the palladium-deuterium sample
and the electrolyte. In one sample, the occurrence of a small
neutron counting excess on the order of 3 counts per hour
averagedover a100-hour interval isindicated which corresponds
to aspecific fusion rate of



3x 10 per g per second inthe palladium. The measurement of
effects at this low level is near the limits of the experimental
technique.

EDITOR'SCOMMENTS

Here again, the experimenters are to be congratulated on their
excellent approachwhich can provide significant measurements
of very small events. However, with the new findings that are
being made and reported, there are now improved methods that
should allow new experimenters to produce cold-fusion
electrochemical cellsthat will generate rather extensive excess
energy without producing neutrons. As pointed out by
Fleischmann and Pons in their expanded paper, "Although low
levels of tritium and, possible, of neutrons were detected, the
enthalpy release was evidently substantialy aneutronic and
atritonic." These researchers may find similar methods to
simplify the measurements of excess heat that seems to be the
most consistent measure of cold fusion events. [FF Ed.]

ITALY - ACTIVITY REPORT

A.Foglio Para, V. Sangiust, P.L. Cavallotti, U. Ducati, and P.F.
Bortignon (Milano Polytech), "Neutron Monitoring and Related
Measurements During Electrolysis of Heavy Water with
Palladium and Titanium Cathodes: Activity Report”, Fusion
Technology, Vol 18, No 1, August 1990, pp 131-134, 10 refs.

ABSTRACT

Results obtained in more than 100 electrolysis experiments of
D,O with palladium and titanium cathodes, characterized by
conti nuous high-efficiency neutron monitoring, are reported. In
two runs with palladium cathodes, anomaous counts were
observed that could not berejected as evident spurioussignals.
Inone of thetwo runs, anomalouscounts weresimultaneous with
deformation of the palladium cathode. The two events are
reported as candidates eventsof neutronemission. Moreover, in
2 (of 30) experiments with pulsed current, a statisticaly
significant difference between countsin the charging and in the
relaxation phases was observed. Some tritium measurementsin
the electrolyte solution were carried out, with no evidence of
tritium contamination over the natural content. Analyses of the
gases from the cathodes revealed the presence of species with
masses of five and six, which could beattributed to DDH and D,
molecules.
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CONCLUSIONS

Theanomal ouscountsregistered duringour 3-month activity and
assumed as candidate events of deuterium-deuterium fusion
reactions were aways obtaned in highly nonequilibrium
conditions. Therefore, the corresponding fusion rates cannot
easily be compared withthose obtai ned by other groupsand with
themuch smaller (at least 20 orders of magnitude) upper limit of
fusion rates calculated by the equilibrium theory of Leggett and
Baym.

U. OF ARIZONA - CATALYSIS THEORY

Johann Rafelski, Mikolaj Sawicki, Mariusz Gajda, and David
Harley (U. of Ariz), "How Cold Fusion Can Be Catalyzed",
Fusion Technology, Vol 18, No 1, August 1990, pp 136-142, 27
refs.

ABSTRACT

A yet undiscovered ultra-heavy, negatively charged particle X7,
aremnant from theearly Universe, could bethe origin of diverse
cold fusion phenomena. The possibility that the random fusion
neutronsreported by Joneset al. in association with electrolysis
of heavy water may be caused by inflight X "induced reactionsis
considered in detail. The catalysis of other cold fusion
phenomena such as heat production without penetrating
radiation, or tritium production without production of neutrons,
is also discussed.

SUMMARY

We have demonstrated that the presence of heavy negatively
charged particles can best be recognized by observing their
nuclear cataytic activity. With our limited knowledge of both
the flux and possible terrestrial abundance of X-, it is very
difficult to make a definitive statement about the most critical
experiment. In particular, we have not understood how the
(electrolytic) process of hydrogenloading intothemetalliclattice
impactsthefusion rate. Thisissueissubject to understanding the
interaction of Xd with matter. Interestingly, if X- catalyzed
fusion is behind some of the diverse phenomena, we should
expect it to occur spontaneously without need for electrolysis,
provided that we are able to create an environment suitable for
the processes. Obvioudly, only more detailed theoretical
knowledge of the Xd/matter interaction will permit us to detail
such experiments.



EDITOR'SCOMMENTS

Fortunately, some o the questions being asked by the authors,
especidly with regard to the role of electrolysis, are being
reasonably addressed by some of our better theoreticians, e.g.
Bush, Hagelstein, Y eong Kim, and others whose work we have
the privilege of reviewing frequently. See the next two articles
inthis same publication for more theory. Also seethelast article
of section G in thisissue of Fusion Facts by Bush.

ITALY -DYNAMICAL MODEL

Eugenio Tabet (Inst. Superiore di Sanita), and Alexander
Tenenbaum (U. La Sapienza), "A Dynamical Model for Cold
Fusion in Deuterated Palladium", Fusion Technology, Vol 18,
No 1, August 1990, pp 143-146, 11 refs.

ABSTRACT

A dynamical model is proposed to account for cold fusion
processesin deuterated palladiumonthe basisof lattice collapse
induced by thermodynamic instability. The relevant role of
deuteron drag in enhancing the nuclear fusion rate is analyzed.
The nuclear reaction yield is explicitly calculated asa function
of the paladium-deuterium thermodynamic parameters.

SUMMARY

Nevertheless, we have shown that a process based on lattice
collapse and deuteron drag can, under favorable conditions,
produce a significant amount of fusions in a metal, of the order
of magnitude found in some of the above-mentioned
experiments. Moreover, an enhancement should be expected if
thecore regionweresupersaturated withdragged deuterons; this
would happen, for high values of alpha and beta, if thermal
fusion of the lattice occurred at the center of the collapsing
region. This would also extend the activation time of the
deuteronsto valuestypical for thethermal diffusionof theenergy
from the melted region. Finaly, we aso note that the
pronounced dependence of the nuclear reaction yield on the
nomina concentration could be a clue to understand the
difficulties met in repeating the experiments.

EDITOR'S COMMENTS

If my understanding is correct, this theory would not explain the
electrolytic cells that produce continual excess energy over
periods of months (such asHuggins et al, at Stanford). [FF Ed.]
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PURDUE - VELOCITY DISTRIBUTION

Robert A. Rice, Gary S. Chulick, Yeong E. Kim, and Jin-Hee
Y oon (Purdue Univ.), "TheRoleof Velocity Distribution in Cold
Deuterium-Deuterium Fusion", Fusion Technology, Vol 18, No
1, August 1990, pp 147-150, 13 refs.

ABSTRACT

Reaction rates from recent electrochemical fusion experiments
have been found to be as many as seventy orders of magnitude
larger than those obtained from simplecalculation involving an
extrapolated low-energy deuterium-deuterium (D-D) cross
section and a sharp velocity distribution. However, if an
appropriate Maxwell-Boltzmann velocity distribution is used in
place of the conventional sharp (mono-energetic) velocity
distribution, the calculated reaction rate increases by as much as
fifty to sixty orders of magnitude.  Furthermore, the
center-of-mass energy at which the D-D cross section is
evaluated for givenD-D energy is much larger thanthat used in
the conventional calculations due to the higher energy
componentsintheMaxwell-Boltzmanndistribution. Finaly, the
above results are not significantly affected if a reasonable
high-energy cutoff E, isincluded in the velocity distribution.

SUMMARY

It is shown that the low-energy D-D fusion rates, lambda,
caculated with a Maxwell-Boltzmann deuteron velocity
distribution are astronomically larger (a factor of 10°? at Ep
about 30 eV) than the conventional estimates for lambda
calculated withasharp velocity distribution. Theclaimed values
for lambda (10 per sec for tritium production and 10 per sec
for neutron production) are consistent with the surface reaction
mechanism when the deuteron flux with a Maxwell-Boltzmann
velocity distributionis maintained at average kinetic energies of
20 eV and 15eV, respectively; these energies correspond to an
goplied potential of 40 and 30 V, respectively, for electrolysis
experiments. For the claimed values by Fleischmann et a., and
Appleby et al. for excess heat (about 10-1° per sec) an additional
increaseof about 10%in the value of D-D fusion cross-sectionis
needed at energies of about 20 eV.

EDITOR'S COMMENTS

The reader should also see a later paper by Dr. Yeong Kim
presented at the World Hydrogen Energy Conference #8 in
Hawaii, July 24, 1990. This paper isreviewed on page 12 of the
August issue of Fusion Facts. This later paper is the result of
someadditional months of work by Dr. Kim et a. as compared
to the February 1990



submission date for the above article in Fusion Technology.
This disparity in current achievements, both in theory and
experiments, as compared tothe material thatis currently being
published isthe most compelling reasonfor sharinginformation
throughpublications (suchas Fusion Facts) that can processand
publishinformation within 30 days after itis received. [FF Ed.]

SUMMARY OF THIS SPECIAL AUGUST 1990 ISSUE OF
FUSION TECHNOLOGY

Weare greatly indebted tothe American Nuclear Society and to
the editor of Fusion Technology, Prof. George Miley, for the
splendid work they are doing to help distribute peer-reviewed
articles onthe many aspects of cold fusion. Fusion Technology
is one of the few journals that has been providing a specia
section on Cold Fusion. Each issue for about the past year has
had three or more cold fusion articles. We highly recommend
that you ensure that your library is receiving this important
journal.

Weshould all begrateful that the American Nuclear Society did
not adopt an anti-cold fusion bias such as adopted by Nature.
Playing politics with science (as seemingly done by the now
disbanded DoE Cold Fusion Panel) and attempting to discredit
new findings by innuendo and ridicule (leaders of American
Physical Society and Nature) is not consistent with the meaning
of "science" or "scientist". [FF Ed.]

* % % %k % % %k *x %k *x * *x * *x *x *

D. OTHER NEWS FROM U.S.

14TH ANNUAL UTAH CONFERENCE ON ENERGY,
MINING AND NEW TECHNOLOGY

INTERNATIONAL PERSPECTIVES
ENERGY

ON FUSION

This session was chaired by Dr. James J. Brophy, V.P. for
Research of the Univ. of Utah. Dr. Brophy was closdly
associated with the founding of the National Cold Fusion
Institute (U/U Research Park).

Dr. Brophy observed that after 18 months of controversy, cold
fusionhad been verified by over 60groupsinvarious parts of the
world. However, Brophy pointed out, the reality of cold fusion
is till not generally accepted.

The Panel members gave presentations as follows:
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JANDEL - THEORY

Dr. Magnus Jandel isaphysicist fromManne Stegbahn Ingtitute
of Physicsin Stockholm, Sweden.

Jandel reportedthat aconsiderable amount of work was donein
Sweden by two groups. One group recorded one burst of
neutrons but were unable to repeat the event. Another group
achieved excess heat with their first experimentsbut later results
were ambiguous.

Dr. Jandel has been working on a theory for cold fusion that
involves strongly-coupled plasmas. Further work could be
expected to be funded in Sweden provided that there is further
evidence and/or directions to ensure successful experiments.

PREPARATA - THEORY

Dr. Giuliano Preparataisaprofessor of theoretical physics at the
University of Milan. Dr. Preparata has published more than 250
papersin high-energy physics, laser physics, molecular biology,
and condensed matter physics. Dr. Preparata presented an
excellent theory paper at the March 1990 First Annual Cold
Fusion Conference.

Dr. Preparata stated that he was optimistic based on reason. He
suggestedthat there weretwo groupswho were pessimistic about
cold fusion: First, vested interestswho have the need to control,
and second, scientists who were ignorant of or who had
incomplete knowledge of the inner workings of condensed
matter. Dr. Preparatarestricted hisremarksto the second group.

After reviewing the difficulty of explaining cold fusion by
classical physics, Dr. Preparata presented his work based on
quantumfieldtheory of superradianceand itsapplicationto cold
fusion data. He stated that in classical condensed matter physics
the long-range radiation (propagated at the speed of light) is
usually neglected without any valid reason. Superradiance
considersthelong-rangeradiationand, properly reasoned, can be
used to explain many of the puzzling facts of condensed matter.

Basedon his theoretical work, Preparata shows that we can find
natural mechanisms to explain the following:

1. Overcoming the coulomb barrier through collective
oscillations of the peripheral electronsin the Pd lattice.

2. Greatly increasing the rate of fusion of d + d in the Pd
environment.

Preparata closed with his judgement that cold fusion is a rea
phenomena that follows the laws of nature. He commended
Fleischmann and Pons for their initial work



thatis leading the world into a greater understanding of nuclear
reactions in this cold fusion environment.

SRINIVASAN - 100 MAN YEARS OF RESEARCH

Dr. Mahadeua Srinivasan is the head of the Neutron Physics
Division at the Bhabha Atomic Research Centre (BARC) near
Bombay, India.

Dr. Srinivasanreported that several divisions of BARC withover
50 scientists plus support personnel have been working on cold
fusion. Their work began within afew days after the March 23,
1989 public announcement of the discovery of electrochemical
cold fuson. These groups have been working with
electrochemical cells, gasloading of Pd and Ti, and
plasmarinduced fusion.

Dr. Srinivasanclosed hisremarksstating that over 100 man-years
of effort has now been spent in investigating cold fusion at
BARC. Thereis no longer any question of the redity of both
neutrons and tritium being produced in cold fusion structures
using both palladium and titanium together with deuterium.

For further information on work being doneinIndiarefer to the
review of the article by lyengar et a. (50 authors) from the
Augustissue of Fusion Technology [reviewedinsection C of this
issue of Fusion Facts].

TAKAHASHI - JAPANESE SUCCESSES

Dr. Akito Takahashi, Professor of Nuclear Engineering at the
University of Osaka, Japan gave a special presentation on his
work.

Dr. Takahashi hasbeen performing experimental and theoretical
work on the production of neutrons from a
palladium-lithium-deuterium electrochemical cell.  Specia
effortsweremadeto produce neutrons andto measure theenergy
of those neutrons. By measuring the energy level of the neutrons
itis possibleto investigate thetype of nuclear reaction known to
produce neutrons of that energy.

Dr. Takahashi has measured a sharp energy peak at 2.45 MeV
plusa smaller broad peak in the region of 5-7 MeV. Thetheory
that he has been devel oping suggests that the 2.45 MeV energy
peak is associated with a two-body d + d nuclear reaction. He
theorizes, subject to later experimental confirmation, that a
three-body nuclear reaction may be responsible for the second
energy peak.

Here are Dr. Takahashi's conclusions:

1. Cold Fusionisreal and involves nuclear reactions.
2. Neutrons are produced from an electrochemical cell.

3. The energy spectra of these neutrons have been
measured.
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4. There may occur a 3-body nuclear fusion event(s).

5. An "excitation screening effect” could be induced by an
electron potential gap at the surface of the palladium  cathode.
6. Thetritium to neutron production ratio is about 1CP.

WILL - SUCCESS SUMMARY

Dr. Fritz Will was the concluding presenter on the panel. Dr.
Will is the Director of the National Cold Fusion Institute at the
University of Utah's Research Park. Dr. Will recently returned
fromatrip to Japan and I ndiawhere he met with fellow scientists
to discussthe latest findingsin cold fusion. [See Fusion Facts
for August 1990 for Dr. Will's report].

Dr. Will reported that there have been dramatic actions here
(U/U) and at other parts of the world in the continuously
developing area of cold fusion. Since Drs. Pons and
Fleischmannreported their dramatic discovery (March 23, 1990)
many labshave replicated the effect but manylabs have come up
empty-handed. There are many conditions that have to be
satisfiedto haveasuccessful coldfusion experiment and someof
these conditions are not fully understood.

Dr. Will emphasized that cold fusion is not a phantombut is a
reality although not all scientists sharethat view. Thereisa
strong undercurrent from those who do not want to have cold
fusion be aredlity and some few have even verbally attacked
fellow scientists. In Indiaand Japan that is not aproblem. Will
quoted Professor Ikegami (Japan) who stated, "We in Japan are
interested in proving cold fusion, whereas our colleaguesin the
United States seem more interested in disproving it."

Dr. Will presented areview of cold fusion resultsand cited the
many groups that have produced one or more of the effects of
cold fusion (excess heat, tritium, and neutrons). As significant
new results he cited the work by Faler and Vegorsat Idaho State
U.; thework by Claytor et al. at Los Alamos; thework done (but
not yet published) at theNaval OrdnanceLabsin SanDiego; and
recent other improvements.

Dr. Will concluded with the following:

1. Many groups have reported successful cold fusion
experiments.

. Theresults cannot be attributed to artifactsor human error.
3. "Ondemand" cold fusionisstill elusive.

4. The physics of hot fusion does naot fully apply.

5
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. New theories are needed.
. Promising models are emerging.



PANEL ANSWERS TO QUESTIONS

Scientists now working incold fusion now number about 200 in
Japan, over 60 in India, and about 30 in the United States.

Therange of continuous excess heat being achieved rangesfrom
2% to over 30%, with larger events observed as bursts of heat.
[The 30% figure has since been greatly exceeded by researchers
such as Liaw and Liebert at Hawaii.]

Preparatastated that we are |earning some new physics that have
shatteringconclusions. Upto now we have not really understood
matter. Now we need to have bright people to find out what is
happening. We need completely new ways of looking at the
working of a metal lattice. Matter can do some fantastic things
we didn't know about. The scientific and the political
communities need to open up and support this discovery.

EDITOR'S COMMENTS

It was amost interesting experience to listen to well-informed
expertsfrom fivecountriestell about the work being donein cold
fusion. Except for thetentative successesfrom Sweden, all other
pandlists are declaring that cold fusion isa demonstrated reality
intheir countries. All that is needed now is for that testimony
(supported by thenumerousexi sting peer-reviewed publi cations)
toget tothe attentionof DOE, the N.Y. Times, and the Wall Street
Journal. When these three entities are also convinced that cold
fusion is a reality and that there are potential commercial
applications, therewill be animmediatestronginterest infunding
cold fusion developments. [FF Ed.]

TEXAS A&M - REVIEW OF COLD FUSION

J.O'M.BockrisandD. Hodko (Sfc. Electrochem. Lab, TAM), "Is
There Evidence for Fusion Under Solid State Confinement”, (to
be submitted for publication), 27 pages, 5 figures, 76 ref.

EDITOR'SABSTRACT

Any scientist who has tried to replicate the Fleischmann-Pons
effectswill sympathize withthe many who have declared that the
cold fusion effects do not exist. Due to the difficulties of
replication, the lack of published directions to produce cold
fusion effects on demand, some negative papers have been
published. Conversely, over sixty laboratories in twelve
countries -- including five national laboratories in the U.S. --
have reported (and/or published) experimental verification of
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the Fleischmann-Pons effects. This paper tabulates 79 such
goups and identifies their findings under the headings HEAT,
TRITIUM, NEUTRONS, GAMMA-RAYS, and HELIUM-3.
Typical results are discussed in sections on HEAT, TRITIUM,
NEUTRONS,GAMMA-RAY S, HELIUM, THETHEORY  and
THE SOCIOLOGY.

EDITOR'S COMMENTS

Thisis an excellent article to summarize both the findings and
the pitfalls of cold fusion. This summary report is highly
recommended reading for any who doubt the reality of cold
fusion phenomena. Thefigures provideillustrations and graphs
showingthe following: The Fleischmann-Pons cell; McKubre's
graphic data on excess heat; Scott's neutron measurement
methods, BARC simultaneous neutron measurements; and data
from Scott on tritium production.

In commenting on the ludicrous sociological developments
surrounding cold fusion the authors share the following: “One
man, a Ph.D. from a national lab, asked me to step into a
conference room at a meeting, shut the door, pulled graphs and
resultsfrom hisbriefcase and said, 'Don't tell anyone about this.
My boss would kill me if he knew | was telling you: | have
positive results.™

Bockrisand Hodko ask themselves why anyoneshould try to do
research on cold fusion. They answer, "For mysdlf, | consider
there are enough accounts around to indicatethat conditionscan
sometimes be obtained which cause bursts of nuclear events to
occur at electrodes in the cold [fusion cell]. But such
occurrencesare so totally unexpected, - denied by classical hot
plasma theory, - that their seeming presence opens a door on a
New Vistain Science, - wide enough and bright enough for me
to want to try to see what is outside the bounds of present
thought." Well said! [FF Ed.]

LOS ALAMOS MEMORANDUM - August 24, 1990
From: T. N. Claytor, D. G. Tuggle, H. O. Menlove

"Solid State Fusion Update - Significant Recent Results’
SUMMARY

Since the last memo we issued in April, we have achieved a
milestone in our work on the gas/solid fusion systems. In both
the Pd-Si-D and the Ti-D systems we can now reproducibly
producean effect. IntheTi-D cellswethink that by using up to
threetimes more Ti (300 g) and by thoroughly cleaning the Ti,
deuterium andpressure bottleswe can reliably get neutronyield
in excessof background with almost every cell. Similarly with
the Pd-



Si-D system by adding more layers to the cell and by adding a
binder to the silicon powde we have achieved a tritium
production rate of a factor of 7 greater than previous cells. The
tritium yield from these cellsis small, but when integrated over
severa hundred hours it can be unambiguously measured.

The parameter space for these experiments is vast and further
progresswill only come at the expense of more time given our
low level of effort. For instance, our collaboration with the
materials people at MST for tape casting, annedling and
metallography, is hampered by our lack of funding. Interesting
ideasconcerningthe useof solid state el ectrolytes, collaborations
with others to measure the energies of the neutrons and tritons
have surfaced, but cannot be pursued, seriously, without
additional funding.

Menloveet. al. has submitted apaper to theJ. of Fusion Energy
onthe Ti-D gassystem and we are inthe process of updating our
LAUR 89-3946 report for submission to the J. of Fusion
Technology. Wewill update the patent disclosure for the Pd-Si-
D system, toreflect our current understanding of the system and
toprotect DOE's patent position before publication of theFusion
Energy paper. Howard [Menlove] hasstarted the construction of
a second low background counting system for use in the tunnel
and the titanium dehydriding and palladium dissolution system
is nearing completion. A video tape is planned so that the
experiments, which take several hundred hoursto complete, can
be compressed to afew minutes for presentation.

Tritium Results - Pd-Si-D System

Aswe stated in our January and April memos, we believe the
tritium production occurs near the surfaces (in the palladium),
therefore we have attempted to increase the tritium yield by
surface modification and by increasing the number of Pd-Si
layers. While the number of aternating Pd-Si layers has been
increased, theamount of palladium ineach layer wasreduced by
nearly the same factor so that the amount of total palladium is
roughly constant. Aswe have found before, most of the excess
tritium that we measure evol vesfromthe palladiumand not from
the gas phase, therefore we are confident that everything except
the palladium is free of tritium contamination. All of the
palladiumwe have used sinceFebruary comes froma bottle that
originally contained 260 g of S6560 powder of which 62 g(23%)
has been tested for contamination at three different times. An
upper limit of 0.3 nCi/g can be set on the contamination level
from the control experiments. This is a factor of ten (at least)
lessthan theexcesstritium found inthe recent "hot" cells19, 20,
21.
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Ourimprovement in tritiumyield per unit time for cells19, (0.45
nCi/h); 20 (0.6 nCi/h) and 21 (0.88 nCi/h) over the previous cell
designs has been due to 1, an increase in the number of layers
from fewer than 6 to 8 or more; 2, an understanding of the
breakdown threshold has alowed us to operate near the
maximumallowable voltagemore of the time; 3, variationin the
oxidethickness of thepalladium; 4, the addition of a binder that
consolidates and preventsthe silicon from cracking while till
retaining porosity.

After cell 11 we began to flow deuterium through the cell to
check for tritium contamination during the initial fill. None of
the cells after cell 11 have shown any contamination of the cell
componentsby thistechnique. Theerror intritium measurement
varies with the amount of tritium measured but is usually
(conservatively) about 6 nCi. It would appear that at |east seven
cells have shown tritium production at greater than 3 sigma. In
fact, since cell 12 al of the cells have shown tritium except cell
13 (no oxide), cell 16 (shorted out), cell 18 (sulfur surface
treatment) and cell 23 (D, control no current). The hydrogen
control sample (22) requires some explanation. We have been
using agasionization analysis systemto measure gasfromonly
these cells and the deuterium gas supply bottle with a dight
amount of tritium for many months. Some equilibrium mixture
of D, and DT is adsorbed on thewalls of the analysis system.
When H, and H,O are introduced into the systemthe D, and DT
aredisplaced from the walls by exchange givingatritium signal.
This signa is small and cannot account for any of our large
tritium yields. We can aso recognize this effect because the
system takes days to finally equilibrate with the new H,
concentration. Tritium from the gas phase of the cells produces
animmediate signd that takes only afew minutesto equilibrate
by mixing.

CORNELL - COLD FUSION ARCHIVE
Courtesy of Dr. Bruce V. Lewenstein

B.V. Lewenstein (Dept. of Comm., Cornell), "Cornell Cold
Fusion Archive Finding Aid", Current Working Draft, Aug 13,
1990, 39 pages, 138 refs.

BACKGROUND

The Cold Fusion Archive was created with the support of
Nationa Science Foundation grant SES-891490. The program
officer was Dr. James Blackman, Deputy Director, Division of
Social and Economic Sciences. The grant award was made
within about one month after the beginning of the cold fusion

Saga.

The Archiveitself was created initially by thejoint effortsof Dr.
Bruce Lewenstein, Assistant Professor of



Communication and Associated Faculty, Cornell Program on
Science, Technology, and Society (STS); Dr. ThomasF. Gieryn,
visitingprofessor in STS; andDr. William Dougan, postdoctoral
associate in the Cornell Johnson School of Management. The
collection that has been gathered is being serviced by Elaine
Engst, Cornell Department of Manuscripts and Archives.

Fusion Facts has made acontribution of itsfirst year of monthly
newsdletters to the Cornell Cold Fusion Archive.

LETTER FROM LEWENSTEIN

Thank you very much for the copies of Fusion Facts that you've
recently sent to the Cold Fusion Archive. They are exactly the
sort of material that makes the archive a useful collection.

We appreciate the support weve received from scientists,
researchers, andothersfor thearchive. Asatoken of thanks, I've
enclosed a copy of the current Finding Aid describing the
collection.

With best wishes, /s/ Bruce V. Lewenstein.

[We hope that the Cornell Cold Fusion Archivewill be ableto
obtain the additional funding thatis currently needed. The cold
fusion controversyis just comingto an end. Theexciting part of
being involved with the most important scientific discovery of
this millennium has just begun. Thanks for your good works,
Bruceet a., and thanks to the NSF for their initial support. FF
Ed.]

EPRI - CLUSTER-IMPACT FUSION
Courtesy of Dr. Sam Faile

Mario Rabinowitz (Electric Power Research Institute, Palo Alto,
CA), "Cluster-Impact Fusion: New Physics or Experimental
Error", Modern Physics Letters B, Vol 4, No 10, 1990, pp 665-
671, 19 ref.

ABSTRACT

Deuteron-deuteron cluster-impact fusion at ~100 eV was
demonstrated by Beuhler et al. Their results are analyzed to
reduce adiscrepancy which they note to be"more than 10orders
of magnitude”, of which 10 orders or magnitude can be
accounted for by compression and el ectron screening. Analysis
is presented to show that the remaining 15 orders of magnitude
discrepancy cannot reasonably be resolved by el ectron screening
andproximity (degree of compression), or experimental errorsin
cluster energy and/or size.
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ZERO POINT ENERGY

Moray B. King (Provo, Utah), "Can The Zero-Point Energy Be
Tapped As An Energy Source?’, June 1990, 60 ref. Available
from the author, P.O. Box 859, Provo, UT 84603

ABSTRACT

A speculative casefor tapping thezero-point energy (ZPE) arises
by combining the theoriesof the ZPE with the theoriesof system
self-organization. The vacuum polarization of atomic nuclel
might allow their synchronous motion to activate a ZPE
coherence. The observed plasmaion-acoustic anomaliesaswell
asinventions utilizing cycloidion motions may offer supporting
evidence. The suggested experiment of rapidly circulating a
charged plasma in a vortex ring might induce a sufficient zero-
point energy interaction to manifest a gravitational anomaly.

SUMMARY

Theintimate connection between gravity and the ZPE yieldsthe
possibility that aZPE coherence might create a gravitational or
time variation. If the suggested experiment produced a
gravitational anomaly, the specul ation that the zero-point energy
could be tapped as an energy source would become worthy of
further investigation.

EDITOR'S COMMENTS

This is not a paper about cold fusion, but it is a paper that
speculates on some experimental work that could be
accomplished to determine if the zero point energy could be
tapped. In previous work, Moray King, has suggested that cold
fusion may be related to the tapping of zero point energy. [FF
Ed.]

UCLA - SCHWINGER THEORY -2 PAPERS
Courtesy of Gene Mallove

Julian Schwinger (Dept. of Physics, UCLA), "Cold Fusion: A
Hypothesis', Zeitschrift fur Naturforschung, Vol 45, No 5, May
1990, p 756, 2 ref.

ABSTRACT
It issuggested that the evidence for the putative phenomenonof

coldfusionis valid, but that the effect isnot dominated by aD D
reaction.




J. Schwinger (Dept of Physics, U of CA, LosAngeles), "Nuclear
Energy in an Atomic Lattice. 1", Zeitschrifi fur Physik D -
Atoms, Molecules and Clusters, Vol 15, 1990, pp 221-225, 2ref.

COMMENTSBY ZEITSCHRIFT EDITOR

Reports on cold fusion have stirred up a lot of activity and
emotionsinthewhol e scientific community aswell asinpolitical
and financia circles. Enthusiasm about itspotential usefulness
wasfelt but also severe criticism has been raised. If in such a
situation one of the pioneers of modern physics starts to attack
the problem in a profound theoretical way we feel that it is our
duty to give him the opportunity to explain his ideas and to
present his case to a broad and critical audience. We do,
however, emphasize that we can take no responsibility for the
correctnessof either thebasic assumptionsand thevalidity of the
conclusions nor of the details of the calculations. We leave the
final judgment to our readers.

ABSTRACT

Evidence is presented for the assertion that an H-ion in a
deuteridedlatticeencountersareatively narrow Coulomb barrier
before fusing to form He.

["Inthisbusiness'] "moreis owing to what we call chance - that

is.... to the observation of events arising from unknown causes-

than to any....preconceived theory." Joseph Priestley
INTRODUCTION

Inarecent note ["Cold Fusion - A Hypothesis'] | suggested that
theclaim of B. S. Ponsand M. Fleischmann - to have rel eased
nuclear fusion energy by electrolyzing heavy water (D,O) with
apalladium cathode - could be true, except that the dominant
processwouldbe HD (p+d -->*He+ Heat), rather thanDD (e.g.,
d+d ---> “He + heat). The lattice structure of the deuterided
palladium plays avita rolein this hypothesis. The presence of
the ionic lattice has two effects:

1. Prior to the act of fusion, the lattice coupling diminishes the
efficacy of the Coulomb barrier, ina waythat strongly favorsthe
HD process over the DD process.

2) After pd fusion begins, the liberated energy is transferred to
the multiphonon degrees of freedom of the lattice, rather than to
asingle high energy photon.

The purpose of this paper is to begin the description of the
admittedly crude theoretical considerations that led to my
advocacy of the HD hypothesis.
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The ultimate judgement of this hypothesis will come, of course,
from the outcome of the specific experimenta tests that it
suggests.

CONCLUSIONS

Here, at least, isa suggestion that already at distancesaslargeas
10characteristic lengths, ~10° cm, the energy of attraction, H®,
beginsto reduce significantly the Coulomb energy of repulsion.

EDITOR'S COMMENTS

Schwinger, in the first note, suggests that the claims of
Fleischmannand Pons are valid; coldfusionisnot a DD reaction
but an HD reaction; the energy is takenup by the metallic lattice
o Pd aloyed with D; the lattice coupling suppresses the
Coulomb repulsion; and the asymmetry of the p-d situation
enhancesthe HD reaction. The note mentions that the details of
thelatti ce coupling mechanism aredescribed in aseries of papers
of which thefirst oneisreviewed above. [FF Ed.]

PURDUE - THERMONUCLEAR REACTION DATA

Larry T. Cox, Jr. (Purdue U, School of Nuclear Engineering,
Indiana), Franklin B. Mead, Jr. (Astronautics Laboratory Future
Technologies Section, Edwards AFB, CA), Chan K. Choi
(Purdue U, School of Nuclear Engineering, Indiana),
"Thermonuclear Reaction Listing with Cross-Section Data for
Four Advanced Reactions', Fusion Technology, Vol 18, No 2,
September 1990, pp 325-339, 54 ref.

ABSTRACT

Based on earlier work, al known thermonuclear reactions
involving reactant particlesupto and including *'B arepresented.
Theneutron-induced reactionshave beeneliminated, asthe focus
isonadvancedfuels. Many new reactionshavebeen added since
the information was originally published.

CONCLUSIONS

During this initia phase of the study, much information about
thermonuclear reactions and their characteristics has been
accumulated. Several conclusions about available cross-section
information can already bedrawn. First, most of the references
consulted were 10 to 20 yr old, some even older. This is
atributable to a recent, genuine effort to make fusion space
propulsionaredity. However, most of the data presented in this
technical note are <10 yr old. Second, the safety of nearly
aneutronicfuels continuesto beamajor factor inthepush for the



development of advanced fusion propulsion. Finaly, no
significant work has been done since the 1950's to discover new
reactions usingthe simplebombardment technique. It should be
fairly obvious, however, that the number of reactions presented
isquite plentiful. Thereshould not be many that await discovery.

EDITOR'SCOMMENTS

This article is not about cold fusion but it is judged to be an
excellent referencesource for our readers. Thearticlelistsall of
thenuclear reactionsfor low masselementsup toBoron 11. [FF
Ed.]

U. CA. RIVERSIDE - QUANTUM TUNNELING

E. Simanek (Dept. Phys., U of CA, Riverside), "Quantum
Tunneling Through aFluctuating Barrier. Enhancement of Col d-
Fusion Rate", Physica A (Amsterdam), Vol 164, No 1, 1990, pp
147-168, English.

Using the method of functiona integration the rate was
calculated of tunneling of aquantum particleweakly coupled to
a single mode of the heat reservoir. The extremal paths of the
steepest descent method were obtained in the adiabatic limit,
valid when the reservoir mode frequency is well below the
attempt frequency of the tunneling particle. In this limit, the
tunneling rate exhibits an enhancement due to the barrier
fluctuation induced by the thermally excited reservoir mode.
Possibly the rate of cold fusion in deuterated metals can be
enhanced by fluctuations of the D-pair distance, induced by
thermal phonons of the hot metal.

TEXAS A&M - CALORIMETRY DATA ACQUISITION
Omourtag Alexandrov Velev and Ramesh C. Kainthla (Texas
A&M), "Heat Flow Calorimeter with a Personal-Computer-
Based Data Acquisition System", Fusion Technology, Vol 18,
No 2, September 1990, pp 351-355, 5 ref.

ABSTRACT

A heat flow calorimeter suitable for measurements with
electrochemical systemswasdevel oped thatallows simultaneous
monitoring of up to 24 electrochemical cells with an automatic
dataacquisition systembased on aPC-XT-type computer; a 12-
bit, 8-channel analog-to-digital board; and a 16-channel
expansion board. The achieved accuracy of the system was 3%.
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CONCLUSIONS

A calorimetric systembased on theheat flow principle has been
developed that is suitable for measuring the heat output from
electrochemical systems. The system can monitor upto 24 cells
simultaneously. The system is accurate to within 3% for heat
output ranging from 0.2 to 10 W, offers the possibility of
frequent recalibration, and avoids temperature gradients in the
calorimetric cell by improved stirring.

EDITOR'S COMMENTS

As we move rapidly from experimental cold fusion work in
whichexcess heat is measured at afew percent to the ranges of
20 percent or better (which is now being achieved by several
research groups), this type of computer-based calorimeter
monitoring will be important. The 3% accuracy may be
sufficient for the type of parameter studies that will be
increasingly madeto improveour collectiveunderstanding of the
cold fusion electrochemical cells. [FF Ed.]

WSJ - HOT FUSION - NEARING BREAKEVEN

Jerry E. Bishop (Staff Reporter), "Future of Hot Fusion Is
Boiling Down To the Behavior of a Few Helium Atoms', Wall
Street Journal, August 31, 1990, page B1.

Aninset on page B1 stated the following:

"In early October, scientistsmay announcethat for the firsttime
they triggeredahot fusionreaction that produces asmuch energy
asit consumes. Researchers hope that hitting the break-even
pointwill not only mark ascientific milestone but will rejuvenate
public and congressional interest in hot fusion”.

EDITOR'SCOMMENTS

Bishop points out that after $11 billion and 35 years worth of
scientific research, the hot fusionist may be ableto demonstrate
the production of as much energy as being consumed. The
achievement could comeeither from Princeton or fromasimilar
research team working in England [probably at Harwell]. The
attempt to light a fusion fire requires over one million degrees
and one of the "lighters" is the $360 million Compact Ignition
Tokamak, now on the drawing board.

Wewould like to suggest that if the same effort that has been
expended intryingto deny the redlity of cold fusionhad been put
into understanding cold fusion, a better understanding of hot
fusion would have been achieved. It is likely that the rapid
advances now being madein



improving our understanding of nuclear fusionin ametal lattice
will lead to a better understanding of how to harness hot fusion.
[FFEd.]

LIVERMORE - QUARK ENERGY
Courtesy of Dr. Samuel Faile

Charles Alcock (Inst. of Geophysics, Livermore Nat'l Lab),
"Engineering with Quark Matter", Nature, vol 337, Feb2, 1990,
p 405, 6 ref.

EDITOR'S COMMENTS

Itisproposed that high-energy heavy-ion collisions might make
small quark nuggets. Such a nugget could be captured and
stored. The possible"growth" of such nuggets by the addition of
low energy neutronswould yield 20 MeV per neutron. Thismay
be a potential energy source. We would like to suggest to the
Editor of Nature that similar nuclear events captured in a Pd
latticeappear to be about asenergetic. Now that cold fusion has
been demonstrated by over 601aboratories, maybe Nature ought
to revise their unscientific policy of dismissing any positive
results of cold fusion.

1923 HISTORICAL PAPER - Pd HYDRIDE
Courtesy of Dr. Gene Mallove, MIT

L. W. McKeehan (Affiliation may have beenwith Frank. Inst.),
"The Crystal Structures of the System Palladium-Hydrogen™,
Physical Review, Vol 21, 1923, pp 334-339, 15 ref plus
bibliography 1900-1921 of over 60 refs.

ABSTRACT

Crystal structures of the system palladium-hydrogen -
Palladium in the form of a fine wire, /4 mm diam., or of a
narrow strip 1/20 mm thick, was more or less saturated with
hydrogen and used to diffract x-rays of known wave-lengthasin
the well-known powder method. Two crystal structures were
present, bothhaving aface-centered cubic arrangement of atoms.
One, that of pure palladium, has a parameter 3.900 X 10 cm,
while the other, that of hydrogen-saturated palladium, has a
parameter varying between 4.000 and 4.039 X 10% cm,
depending on the degree of saturation. A value near the upper
limit, say 4.036 X 108 cm, probably correspondsto acompound
Pd,H, with a density of 10.76 gm/cm®. The arrangement of
atoms may beas inCu,0, but thereis no x-ray evidence for the
positions of the hydrogenatoms. Stability. All the evidence so
far obtained indicatesthat inthe absenceof sufficient freeatomic
hydrogen, the saturated state is unstable or metastable and that
returntothe hydrogen-free conditiononceinitiated inany crystal
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proceedsrapidly totheend; also pure palladiumisunstableinthe
presence of atomic hydrogen.

Occlusion of hydrogen by palladium - A necessary condition
isthe presence of atomic hydrogen which may be supplied by
eectrolysis or by surface dissociation of hydrogen at high
temperatures. The penetration into the wire was shown to be
relatively slow; in thecase of the strip it was somewhat irregular,
probably depending on the orientation of the crystals. The
crystal evidence provides an explanation of the variations of
electric resistance. A bibliography of 66 titles, mostly 1900-
1921, is appended.

EDITOR'S COMMENTS

Note that McKeehan suggests that atomic hydrogen can be
suppliedby electrolysis. Hea so notesthe variation of electrical
resistance as being a function of the crystalline changes. Some
coldfusion experimenters are making good use of the change of
resistance to determine the degree of loading of Pd with
deuterium in an electrochemical cell. [FF Ed.]

* * % *x * *x * *x * *x * * %

E. NEWS FROM ABROAD
AUSTRALIA - PLASMA MODEL

H. Horaand L. Cicchitelli (Dept. of Theoretical Physics, U of
New SouthWales, Kensington, Sydney, Austraia), G. H. Miley
and M. Ragheb (Fusion Studies Laboratory, U of Illinois,
Urbana), A. Scharmann and W. Scheid (Fachbereich Physik, U
of Giessen, B. R. D.), "Plasma and Surface Tension Modé for
Explaining the Surface Effect of Tritium Generation at Cold
Fusion", 1l Nuovo Cimento, Vol 12D,No 3, March 1990, pp 394-
399, 16 ref.

SUMMARY

For explaining the surface mechanism of deuterium reactionsin
palladiumandtitanium(cold fusionor neutron swapping) leading
tostrong tritium production and isotope shiftsin palladium, the
mechanism of an exotic deuterium plasma with possible short
nuclear distanceby thermal motionwasintroduced. Using anew
model of the surface tension of metals, resulting in aswimming
electronlayer, the increase of the concentration of deuterons and
the decrease of their distance cause a higher cold fusion in the
surface layer by orders of magnitudes compared with the bulk
material.



EDITOR'S COMMENTS

Modeling done in this paper aso suggests that increased
screening canincrease the deuterium density in the surfacelayer
up to two-fold. Also, maintaining the cleanliness of the surface
(i.e. suppressing any poisoning by Li, S, etc.) is suggested as
being important. [FF Ed.]

CANADA - TRITIUM STORAGE
Courtesy of Dr. Samuel Faile

W. T. Shmayda, A. G. Heics and N. P. Kherani (Ontario Hydro
Research Division, Ontario), "Comparison of Uranium and
Zirconium Cobalt for Tritium Storage", Journal of the Less-
Common Metals, Vol 162, 1990, pp 117-127, 14 ref.

SUMMARY

The utility of ZrCo for tritium storage has been studied and a
comparisonwith uranium has been made. Loading, unloading,
and delivery operations typically required in tritium handling
loops were conducted using two identical beds: one containing
25.0 g of ZrCo and the other 25.8 g of uranium powder.
Hydrogen was the working gas. The two beds have similar
performancecharacteristics althoughthebed containing uranium
hasfaster |oading kinetics andcan attain alower vacuum atroom
temperature. Particulates are transported into the loop by both
beds and appear to be more difficult to contain inthe ZrCo case.
Thetemperature ramprate to theunloading temperaturefor ZrCo
must be controlled if operating a high H/M ratios. A
transformation of the ZrCo alloy into a phase which hasinferior
loading ratecharacteristics may beinduced by rapidtemperature
ramping.

CZECHOSLOVAKIA - N-P INTERACTION THEORY

J. Kvasil, A. K. Jain, R. K. Sheline (Dept Chem. Florida State
U), "Neutron-Proton Interaction and Band Crossing in the
Cranking Model", Czech. J. Phys., Vol 40, No 3, 1990, pp 278-
300, English.

ABSTRACT

A cranked Hartree-Fock-Bogolyubov formalismfor adescription
of collective rotationa states, which includes the n-p residual
interactionaong with pairing and is applicableto a n-p system,
is presented. A O force form is used for the n-p residual
interaction. A smplemodel isthen devel oped wherethevalence
n and the valence p occupy i,5, and h;,, orbitals, respectively.
Resultsof these calculations are presented to show the effect of
n-p interaction on the phenomenon of band crossing. Within
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the limits of such a restrictive model (which is particularly
applicable to the (hyy,)p(i;g)n bands in odd-odd nuclei),
evidence is found for a shifting of the 1st band crossing
frequency to alarger value. The n-p interaction may also affect
many other phenomenain the high spin region.

FRANCE - NEGATIVE REPORT IN
BOMBARDMENT TEST

ION

J. P. Briand, G. Ban, M. Froment, M. Keddam, F. Abel (Inst.
Radium, Univ. Pierre et Marie Curie, France), "Cold Fusion
Ratesin Titanium Foils", Phys. Lett. A, Vol 145, No 4, 1990, pp
187-91, English.

ABSTRACT

A new sengitive test (10" W cm) of cold fusion in Ti charged
by D was carried out. The penetration of D into Ti foils, in the
presence of metallic salts(like inthe experiments of Jones, S. E.
et a., 1989) was checked and is inefficient; the quoted fusion
rates are correspondingly larger by orders of magnitude.
Experimentsin different experimental conditionsin whichtheD
penetration was under control were performed. So far no cold
fusion event was found.

GERMANY - CLUSTER IMPACT

Jochen Fricke (Fed. Rep. Germany), "Fusion With Fast
DeuteriumOxide Clusters', Phys. Unserer Zeit, Vol 21, No 2, pp
61-62.

ABSTRACT

A review with 2 refs. dealing with anew fusion method inwhich
aD containing targetisbombarded withfast D,Oclusters. Three
MeV p are generated inthe fusion reaction 2H + 2H --->'H + H
but the yield is not sufficient for technical applications yet.

GERMANY - NEGATIVE REPORT
BOMBARDMENT TEST

IN ION

J. Roth, R. Behrisch, W. Moeller, and W. Ottenberger (Max-
Planck-Inst. Plasmaphys., Euratom-IPP Assoc., Germany),
"Fusion Reactions During Low Energy Deuterium Implantation
into Titanium", Nucl. Fusion, Vol 30, No 3, 1990, pp 441-446,
English.

ABSTRACT

In the search for cold fusion reactions in solids loaded with D
atoms at high concentration, ion implantation was



used asameans to reach therequired highD concentration inthe
lattice. D* at 0.3-6 keV wasinjected into 3 micrometer thick Ti
foilsat roomtemperature and at 140 K. ThepfromtheD(d,p)T
reaction were monitored using asolid state detector with alarge
solid angle, both during and after implantation. After
implantation of D in the Ti foil up to saturation, i.e. with~1.8 D
atoms per Ti atom at room temperature, the possible fusion
reaction rate at equilibrium was determined over a period of 65
h. Themeasured count rate was within the limits of the natural
background, and an upper limit of 1 X 10-2 per D pair st was
established. During implantation of D at energies 3-6 keV, the
count rate is dominated by reactionsof the incident energetic d
with d aready implanted in the foil. The D-D reaction cross
sections, evaluated at 140 K, follow those obtained by
extrapolation of the Gamow function to low energies. During
implantationof 300eV D+, nocountsfromtheD(d,p) T reactions
weremonitored, showing that even under extreme conditions of
nonequilibrium the possible cold fusion reaction rate is smaller
than the background count rate.

INDIA - SCREENING

V. C. Sahni (Nucl. Phys. Div., Bhabha At. Res. Cent., India),
Commenton"Cold Fusionin Condensed Matter: isaTheoretical
Description in Terms of Usual Solid State Physics Possible?”,
Nucl. Phys. B, Vol 336, No 1, 1990, pp 86-99, English.

ABSTRACT

A polemic. W. Schommersand C. Politis (ibid., 1989, 3, 597)
concluded that at r approximately <1 Angstrom separation of D
in Pd, electronic screening effects lead to an attractive potential
between D's, so that cold fusion can occur. The shape of the 2-
body potential (2 BP) sketched by Schommers and Politisisin
error, and at r approximately <1 Angstrom the 2BP will not be
attractive, but will be repulsive. A possible pathway for cold
fusion via metalic screening effects of the usua type is
untenable; other types of solid state effects are not ruled out.

ITALY - SCREENING

L. Bracci, G. Fiorentini, G. Mezzorani (Dip. Fis., INFN, Italy),
"A Dynamical Calculation of the Electron Shielding for
Deuteron-Deuteron Fusion”, Phys. Lett. A,V ol 146, No3, 1990,
pp 128-133, English.
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ABSTRACT

A dynamical calculation ispresented of electron screeningfor d-
D nuclear reactions, inthe energy rangerelevant for star interior
and fusion reactors, in the framework of the classical trgjectory
Monte Carlo method. The numerical results, in the limit of low
and high velocity, agree with the quantum mechanica values
derived within the adiabatic and sudden approximations,
respectively. Correctionsto thebare nucleus crosssections>10%
are found for c.m. energies <1 keV. As a check of the
calculation method, thelarge-angle electrontransfer probability
was eval uated.

ITALY - PLASMON-ENHANCED FUSION

M. Baldo (Instituto Nazionale di Fisica Nucleare, Sezione di
Catania Corso Italia, Italy), R. Pucci (Dipartimento di Fisiciae
G.N.SM., Unitadi Catania, Italy), P. F. Bortignon (Ingtituto di
IngegneriaNucleare, Politecnico di MilanoViaPonzio,Italy and
Istituto Nazionale di FisicaNucleare, Sezione di Milano, Italy),
"Relaxation Toward Equilibriumin Plasmon-Enhanced Fusion”,
Fusion Technology, Vol 18, No 2, September 1990, pp 347-350.
13 ref.
ABSTRACT

The approach to equilibrium of a deuteron gas absorbed into a
metal is considered in the framework of amodel in which the
crystal is described in terms of its elementary excitations. The
deuteron-deuteron interaction is dominated by the plasmon
exchange; whiletherelaxationto equilibriumismainly due tothe
coupling with the phonons. The particle-hole contribution is
smaller than the plasmon contribution, but not negligible. The
time evolution of the deuteron gas, after afirst stage dominated
by quasi-free scattering, ischaracterized by therel axation toward
the formation of quasi-deuterium molecules. During this
evolutiontoward equilibrium, fusion reactions cantake placeat
anexperimentally detectablerate, while at equilibrium thefusion
rate is quite small and comparable with the one for free
deuterium molecules.

CONCLUSIONS

We have aso considered the contribution to the deuteron self-
energy due to particle-hole excitations.  Although this
contribution does not exceed 30% of the plasmon one,
introduction makes it possible to reproduce the experimental
fusion rate using more realistic values of the plasmon cutoff
momenta. Unfortunately, the latter are not known
experimentally. Furthermore, the introduction of the particle
hole coupling in the model fulfills Kato's theorem.



EDITOR'S COMMENTS

Thispaper is another exampleof the seriouswork on cold fusion
coming from Italy. Fusion Facts would be interested in having
these scientistsdiscusstheir work with Prof. Guiliano Preparata,
who has also been contributing to the theory of cold fusion with
his superradiance model. Wewould be pleased to publish short
comments on these two Italian approaches to the theory of cold
fusion. [FF Ed.]

JAPAN - VERIFICATION OF NATTOH MODEL

Takaaki Matsumoto (Hokkaido U, Dept of Nuclear Engineering,
Japan), "Observation of New Particles Emitted During Cold
Fusion", Fusion Technology,Vol 18, No 2, September 1990, pp
356-360, 6 ref.

ABSTRACT

To confirm the emission of the "iton" particles predicted by the
Nattoh model, a cold fusion experiment based on electrolysis of
heavy water has been performed. Thetracks of several kinds of
itons have been successfully recorded on nuclear films. The
formation and decay mechanisms of itons are included in the
Nattoh model.

EXPERIMENT

To observe the emission of itons, a cold fusion experiment with
heavy water has been performed. Theinduction of hydrogenwas
based on electrolysis. A 5-mm-diam X 50-mm palladium rod
was used as the cathode. The material was kept in vacuum at a
temperature of ~800 deg Cfor >12 hfor gasdischarging. A 0.5-
mm-diam platinum wire anode was wound around the cathode
helically. Heavy water added to 3% NaCl was used as the
electrolyte solution and contained in a 60-mm-diam glass cell.
Theexperiment wasperformed at roomtemperature. Thecurrent
was 0.7 A and thebias5 V.

CONCLUSIONS

The emission of itons has also been recognized in a similar
experiment withordinary water (Matsumoto, "New Particle 'lton’
Emitted on Cold Fusion with Ordinary Water"--to be published).
Therefore, we have proven that a hydrogen-catalyzed fusion
reaction, which emitsno neutrons, actually occursin cold fusion
and that the Nattoh model can properly explain the mechanism
of cold fusion.
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EDITOR'S COMMENTS

Fusion Facts would like to hear from any other scientists who
have replicated Professor Matsumoto's work. This is the first
published report that we know of that has used nuclear film to
record cold-fusionparticle tracks. It isimportant that the theory
and the experimenta work to verify theories are now being
reported. Weareespecially pleased with Dr. Matsumoto because
hehas been kindenough to provide Fusion Facts withnews from
Japan as one of our correspondents. [FF Ed.]

JAPAN - ABSORPTION MEASUREMENTS
Courtesy of Dr. Samuel Faile

Noboru Oyama, Nobushige Yamamoto, Osamu Hatozaki and
Takeo Ohsaka (Dept of Applied Chemistry, Faculty of
Technology, Tokyo University of Agriculture & Technology,
Koganei, Tokyo), "Probing Absorption of Deuterium into
Palladium Cathodes During D,O Electrolysis with an In Situ
Electrochemical Microbalance Technique", Japanese Journal of
Applied Physics,V ol 29, No 5, May 1990, ppL818-L821, 18ref.

ABSTRACT

The in situ observation of the absorption of deuterium (or
hydrogen) into the Pd cathode during D,O (or H,O) electrolysis
was made by an electrochemical microbal ance technique which
isbased on the quartz-crystal el ectrode. The resonant frequency
of the Pd-coated quartz-crystal electrode decreased with
increasing amount of charge passed during electrolysis, and the
frequency change for the D,O €electrolysiswas about twice that
for the H,O electrolysis. The atom ratios of H/Pd and D/Pd of
the H-Pd and D-Pd compounds resulting from the electrolysis
were estimated to be 0.59 and 0.57, respectively.

JAPAN - REVIEW

Kanetada Nagamine (Science College, Tokyo U), "Muon
Catalyzed Fusion", Kino Ziryo, Vol 10, No 1, 1990, pp 11-15, 4
ref.

ABSTRACT
A review with 4 refs. is given on room temp. nuclear fusion,

muon-catal yzednuclear fusion, recent experimental research, and
the future prospect of muon-catalyzed nuclear fusion.




JAPAN - HEAT AND NEUTRONS

Eiichi Yamaguchi, Takashi Nishioka (Basic Res. Lab., NTT,
Japan), "Cold Nuclear Fusion Induced by Controlled Out -
Diffusion of DeuteronsinPalladium"”, Jpn. J. Appl. Phys., Part
2, Vol 29, No 4, 1990, pp L666-L669, English.

ABSTRACT

A gigantic n burst of (1-2) X 10° n/s was detected from
deuterated Pd plates with heterostructures set in a vacuum
chamber. An explosiverelease of D, gas, biaxial bending of all
thesamples, and excessheat evolutionwereobserved at thesame
time. These phenomena are caused by the cooperative
production of D accumulation layers at Pd surfaces due to
controlled out-diffusion of D atoms.

NETHERLANDS - HYDROGEN ABSORPTION
Courtesy of Dr. Samuel Faile

K. H. Buschow, H. H. Van Mal and A. R. Miedema (Philips
Research L aboratories, Eindhoven, TheNetherlands), "Hydrogen

Absorptionin Intermetal lic Compoundsof Thorium", Journal of

the Less-Common Metals, Vol 42, 1975, pp 163-178, 22 ref.
SUMMARY

The formation of ternary hydrides has been studied for 15
intermetallic compounds of thorium, (five compounds in each of
thesystems Th-Ni, Th-Co and Th-Fe). Withthe exception of the
compounds richest in 3d-metal, they al form hydrides by
reaction with hydrogen gas at room temperature. The hydrides
prepared include the compounds ThCoH,, ThNi,H; and
ThNi;H,,. Some compounds (Th,Co,H,, Th,FeH.) have
equilibrium hydrogen pressures near to 1 atmosphere at 300 K.

The results are discussed in terms of a model that predicts the
enthalpy of formation of a ternary hydride from the knowledge
of delta H for the corresponding binary hydrides and binary
intermetallic compounds.

In addition we discuss experimental results on hydrogen
absorption in LaNi, and related compounds, published earlier.
The agreement between model predictions and experiment is
quite convincing.

CONCLUSIONS

The present experiments on hydrogen absorption in thorium
compounds, together with the experimental data for LaNis-type
intermetallic compounds reported previously, support the idea
that the energy effectsin
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metallic hydrides are predominantly nearest-neighbor effects.

The property of intermetallic compoundsin being ableto absorb
large quantities of hydrogen at room temperature is found to be
quitegeneral; thecrystal structureis relatively unimportant. Itis
necessary that the compound should contain ametallic element
(metal) which forms a stable, binary hydride; in addition, this
binary hydride should clearly be more stable than the
intermetallic compound.

H. H. VanMal, K. H. J. Buschow and A. R. Miedema (Philips
ResearchL aboratories, TheNetherlands), "Hydrogen Absorption
of Rare-Earth (3d) TransitionIntermetallic Compounds', Journal
of the Less-Common Metals, Vol 49, 1976, pp 473-475, 5 ref.

SUMMARY

Recently, we reported on the hydrogen absorption behavior of a
large number of compoundsformed betweenrare-earth metalsor
thorium (R) and elements of the 3dtransition group (M). Special
attentionwaspaid to those compounds inwhich Ristheminority
element. Thetendency of these compoundsto form hydridescan
bepredicted fromasimplemodel; hydrideformationiseasier the
less stabl ethecompound one startsfrom. Quitegenerally, model
predictions and experimental results for the heat of formation of
hydridesarefound toagree. Furthermorethefact that thesimple
model appliesto avariety of intermetallic compoundsindicates
that the crystal structure of the compounds does not have much
effect on the enthalpy of hydrogen absorption, i.e., the CaCus
type (and therelated stackingvariants) should not be regardedas
possessing unique features in this respect.

In the present investigation, we extend our previous work on
rare-earth 3d metal compounds to alsoinclude compoundsricher
in R metal than RM;, and compounds in which M isFe or Mn.

POLAND - CONDUCTING TESTS

Jerzy Zak (Inst. Chem. Technol. Nieorg., Poland), "Low-
Temperature Fusion of Light Nuclei in the Fleischmann-Pons
Reaction", Inz. Apar. Chem,Vol 28, No 5, 1989, pp 3-4, Polish.

ABSTRACT
A discussion with 3 refs. is given on radiation observed during

an electrolysis of D,O witha Pd cathode. The propertiesof D in
the crystal lattice of Pd are described.



The possibility of electrochemically-induced cold fusion is
discussed.

ROMANIA - DEUTERIUM IN LaNig
Courtesy of Dr. Samuel Faile

A.Biris,R. V. Bucur, P. Ghete, E. Indreaand D. Lupu (Institute
of Stable Isotopes, Romania), "Solubility of Deuterium in
LaNig', Journal of the Less-Common Metals, Vol 49, 1976, pp
477-482, 7 ref.

SUMMARY

The pressure-composition isotherms for the systems LaNis-H,
and LaNis-D, have been measured both for absorption and for
desorption in the temperature range -10 to 65 degrees C. The
ratio of the plateau pressures, r = Py, /Py,, isr < 1 a high
temperatures, and becomes r > 1 at lower temperatures,
depending on the thermal treatment of the sample. From the
plateau pressures at a constant hydrogen (or deuterium)
concentration in LaNis (3 D or 3 H atoms/mole of LaNis) the
partial molar enthalpies, heat of formation, and entropiesdelta S
of formation are calculated. Lower (more negative) valueshave
been obtained for deuterium both for deltaH and for deltas S.

USSR - FUSION IN SOLUTIONS

S Yu Karpov, Yu. V. Koval'chuk, V. E. Myachin, Yu. V.
Pogorel'skii (Fiz.-Tekh. Inst. im. loffe, Leningrad, USSR),
"Possible M echanismof ColdNuclear Fusion”, Pis'ma Zh. Tekh.
Fiz, Vol 16, No 5, 1990, pp 91-94, Russian.

ABSTRACT

An hypothesis is presented concerning the mechanism of the
effect observed earlier of the emission of neutrons from Pd
saturated with D in the electrolysis of heavy water. As a
consequence of this hypothesis, a possible change in the
experimenta setup ispossible. The feasibility was examined of
the penetration of aproton (or adeuteron) into theinner shell of
aheavy atom. The emission of neutronsis related to the fusion
of deuterons approaching each other at small distanceswithinthe
electron shells of the heavy atoms. In connection with this, a
number of chemical reactions were conducted on the formation
of acid solutions of electrolytes in heavy water, eg. the
dissolution of HBr (10-15 mL of a 40% agueous solution) in a
Kl-saturated solutionin D,O (20mL, 99.9%). Thesamereaction
was conducted in ordinary water as a control. Cold nuclear
fusionissupposedly observedin theD O solution, as evidenced
by
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theneutronsrecorded upto and during thecourse of the chemical
reaction.

EDITOR'S COMMENTS

Itisachallengingidea - that some nuclear reactions could occur
in a chemica solution without the benefit of either Pd or
eectrolysis. Historically, a French scientist supposedly found
that certain biological species could transmute certain chemicals
to obtain arequired but deficient nutrient. | have forgotten the
reference. Suffice to say, his findings went unpublished in
scientific journals. [FF Ed.]

USSR - THEORY

V. P. Permyakov, V. M. Shilov (Ob'edin. Inst. Yad. Issled.,
USSR), "Subbarrier Fusion of Complex Nuclel", Fiz. Elem.
Chastits At. Yadra,Vol 20, No 6, 1989, pp 1396-1438, 110 ref,
Russian.

ABSTRACT

Theoretical modelsfor describing cross sections of the complete
fusion of light and medium nuclel at subbarrier and near-barrier
energiesare considered. The multichannel model with ingoing-
wave boundary conditions in the inner nuclear region is
discussed in detail; various implications of the model are
considered. Thedasticandinelastic crosssectionsaretreated on
thesamefaooting; thedecay properties of acompound nucleusare
discussed. The results are compared with experimental data.

USSR - COLD FUSION

B. V. Govorov, V. M. Gryaznov, N. V. Eremin, AS. N.
Karavanov, N. R. Roshan, A. F. Tulinov, I. V. Tyapkin (Inst.
Neftekhim, Sint. im. Topchieva, USSR), "Study of Neutron
Emission from Palladium Saturated with Deuterium", Zh. Fiz.
Khim., Vol 64, 1990, No 2, pp 539-540, Russian.

ABSTRACT

TheprocessD + D -->*He + n was investigated under conditions
of the saturation of Pd alloyswith gaseous D,. Pd-Sm (80% of
Pd) and Pd-Ru (94% of Pd) were used. These aloys absorb
actively H, at atmospheric pressure and temperatures < 370 K,
with forming a hydride phase rich in H. Pd-Ru membranes can
operate for ~2000-3000 hours, whereas Pd-Sm membranes are
disintegrated in several hours. For the study of the neutron
emission, powderized samples (of ~2 g) with a particle diameter
of



~1 mm were situated into a U-tube. D, wasallowed to stream
through the tube at an atmospheric pressure with a rate of ~10
mL/min. The samples were preliminarily activated by heating
at 500 K. The neutrons were detected by 12 proportional
counters filled with *He. The U-tube was surrounded by 30
(CH,), blocks serving as moderators. The probability of
detecting asingle neutron, as established with the use of a®*Cf
source, was of 0.105 + 0.005. The results of measuring the
neutronyield during the thermal treatment of Pd-Smare shown.
A short-term neutron flare was observed when achieving
T=500K. An analogous situation was observed with the Pd-
Ru. No increase of the neutron yield was observed when using
a stream of H,. The average excess of neutrons above the
background in the maximum at 500 wasof 1.8+ 0.3 and1.9 £
0.3 for Pd-Sm and Pd-Ru, respectively. The disintegration of
metalsduringtheir saturation with H, plays nosubstantial rolein
the cold thermonuclear synthesis when assuming the neutron
yield to result from the above mentioned process.

YUGOSLAVIA - PARTIAL REPLICATION

S. Miljanic, N. Jevtic, S. Pesic, M. Ninkovic, D. Nikolic, M.
Josipovic, Lj. Petkovska, and S. Bacic (Boris Kidric Institute of
Nuclear Sciences, The Center for Fusion Research Vinca,
Yugodavia), "An Attempt to Replicate Cold Fusion Claims',
Fusion Technology, Vol 18, No 2, September 1990, pp 340-346,
6 ref.

ABSTRACT

An attempt was made to replicate electrochemical and gas-load
coldfusion neutron counts. Thebest resultsfor electrolysiswere
countsof 2.5 times background for 45 min. The cold fusion rate
wasfound tobe<2.09 X 10?% fusion/(d-d) x s*. For thegas-load
method, an effect was seen twice, with neutron counts on the
order of 3 to 4 times background over 1.5 h. The search for
excess tritium in the heavy water from the electrolytic cells
proved negative. However, mass spectroscopy of the D, gas
before and after the gas-load experiments indicated a changein
the mass 3 to mass 2 ratio from 0.53 to 1.66.

CONCLUSIONS

The spectacular results reported by Fleischmann and Pons and
the Frascati group were not replicated. Counts of 2.5 times
background over 45 min on the 12-in. Bonner sphere in the
electrochemical experiments and 3 to 4 times background
neutron counts over 1.5 h on the BF, dosimeter in the gas-load
experiments were obtained. The cold fusion rate in the
electrolytically charged cast palladiumwas estimated at <2.09 X
10% fusion/(d-d)
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x s*.  This warrants further work toward confirmation or
refutation, as is also indicated by the inconclusive tritium and
mass spectroscopical measurements.

EDITOR'S COMMENTS

Wewe cometheseY ugoslavianscientiststo the coldfusionclub.
We suggest that this work (paper received March 12, 1990) be
compared with the latest work done by Menlove et a. and by
Claytor et a. at Los Alamos. In addition, the work by
Yamaguchi in Japan provides an improved means by which
neutrons can be produced. The latest report on Claytor and
Y amaguchi's work was reported in the August issue of Fusion
Facts. We commend these scientists for their efforts and hope
they will modify their experimentsto take advantage of some of
the improved techniques being developed. Hope to hear more
soon from Yugoslavia. [FF Ed.]
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F. IMPACT ON ENERGY POLICY
By Hd Fox, Editor

Maybe the science of cold fusion hasn't "come of age" but it
certainly wasn't tillborn. More like an early teenager, with the
discovery that a molten salt cold fusion cell can produce six to
twelvetimesthe amount of excessenergy [1]. Ascontrasted with
the many years of development of hot fusion, where after the
expenditureof $11 billion, energy out hasnot equalled energy in,
asyet, cold fusionnow shows some commercial promise. A cold
fusion reactor should provide about three times the amount of
energy out as compared to energy in to show commercial
promise. With 300% excess energy, one could make acase for
theuse of high-priced electrical energy to producelow-cost heat
using cold fusion reactors. At 300% excess energy, the output
energy makes thedevice competitivewith natural gasfor heating
applications. At 500% or more of excess energy, we have to
recognize this development as an energy breakthrough having
great commercia potential.

If it isassumed that the invention of Liebert and Liaw[1] canbe
replicated and that the reactor cell longevity can be increased,
then this molten salt fusion reactor has near-term commercial
applications. If thisistrue, what then is the expected impact of
this discovery on America's energy policy and what should we
do?

U. S. CURRENT ENERGY POLICY.

In a recent conversations with DoE officials in the Policy
division, it wasadmitted that the U.S. does not, as yet, have a
well-defined energy policy. There are avariety of energy tasks
and activities being directed from various



divisionswithin DoE. After some 14 monthsof public hearings,
DoE isnow putting together an energy memorandum for delivery
to President Bush in December 1990. The memorandum will
contain various approaches and options that, after appropriate
presidentia inputs, will become the nations's energy policy.

Itisnot surprising that the U.S. government energy position has
been shown to be ineffective in reducing the U.S. energy
dependency on il imports. Previously there was astrong effort
made to reduce energy consumption by a variety of energy
conservation measures. With the current crisis in the Persian
Gulf, there is a resurgence of media articles proclaiming the
virtues of reducing our dependency on foreign oil.
Unfortunately, neither themedianor the current DoE officialsare
aware of the remarkable newdevelopmentsin cold fusion. This
new technology has the highest potential of providing the U.S.
with energy independence than any other resource. Our energy
policy must recognize this scientific and engineering fact.

If the $500 million per year that has been spent on the
development of hot fusion resulted in the production of excess
energy, that would be NEWS. The fact that a cold fusion
molten salts reactor produces over six times as much energy as
it consumes must be unbelievable to the media [1]. With this
energy breakthrough, and other new fusiondevelopments, media
recognition is expected to improve.

FUTURE ENERGY POLICY

Inthetraditional Americanway, thisdiscovery isexpected tobe
expanded into commercial products by several existing or
newly-formed American companies. Therefore, cold fusion will
have an impending impact on the U. S. energy policy. Hereare
some of thewaysin which this new devel opment will (or should)
impact our energy policy:

1. As soon asnew energy sources are developed, the burning of
petroleum products should be strongly discouraged. Crude oil
should be saved as feedstocks for the petrochemical industry.

2. TheU.S. should plan for aphased transition to the use of cold
fusion reactors. This transition should be supported by tax
breakswith legidation similar to laws used to promote the use of
non-petroleum gasoline additives (methanol, ethanal, etc.).

3. Legidlation should be passed to allow industry to write-off the
cost of fusion energy reactors. |nother words, a100% depletion
allowance should be alowed during the first year of use.
Obvioudly, thisis amethod

of providing tax dollars to help pay the cost of installation of
new energy sources. The savings are expected to be made up by
lessening the impact of energy use on the environment.
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4. Legislation should be passed to allow investors to retain any
capital gainswith no tax penalty, providedthat the capital gains
comesfroman investment incoldfusion. Thisactionwould spur
investment in cold fusion devel opments.

5. Because the word "nuclear" implies something "bad" to the
general public, astrong educational effort should belaunched to
tell the truth about the non-polluting, non-radiation effects of
cold fusion nuclear reactors. Except for some tritium being
produced in the electrolyte (which is easily handled in a closed
cell), aproperly-designed cold fusion cell (i.e. one designed to
eliminate neutron emission) produces no harmful radiation.

6. TheU.S. should immediately stockpile palladium and lithium
because these two elements are crucial to the development of
cold fusion energy initspresent form. Titanium has also been
used to provide excess energy in cold fusion cells and should
also be considered as a critical product.

7. Legidation should be passed to not only permit but also to
promote the association of American companiestowork closely
together on the research and development of cold fusion.
However, after commercial products have been defined the
companiesshould competewitheachother. Thisisthetechnique
used by Japan to hastenthe development of new technology but
also to retain competition. Current U.S. laws provide lega
restraint that prevents corporations from working together to
develop new technology.

8. The Department of Energy should sponsor a symposium on
cold fusion and ensure that the audienceincludes the officersof
the American Physical Society and all of themany prestigiousU.
S. scientists who tried and failed to replicate cold fusion. The
symposium should includeworking demonstrations of the |atest
technology such as Claytor'stritium-producing cells and the best
available energy-producing electrochemical cell.

9. The Department of Energy should establish a Cold Fusion
Interagency Office to coordinate with all other government
agencieswho have interest in energy use. (Exampleswould be
Agriculture, DoD, Labor, Education, EPA, Health & Human
Services, National Science Foundation, and Interior).



10. Because the transition from conventional to cold fusion
energy will causeenormousdisruptionsinindustry, especidly as
old technology is phased out, legidation should provide for
retraining of displaced workers.

11. All United Nations projects, World Bank |oans, and Aid for
International Development loans should require the use of
non-polluting energy sources and educational and training
modules for using these energy sources.

12. Government contracts should have a provision for favoring
contractors who use or install cold fusion energy systems.

13. A special tax should be assessed on all energy-consuming
units that use hydrocarbons, fossil fuels, or electricity derived
from generating plants in which fossil fuels are used. This tax
would promote the use of cold fusion energy systems and also
pay for the retraining programs.

14. During the phaseover from hydrocarbon fuelsto cold fusion
reactors, the known oil resources of the United States should be
carefully developed (meaning with full attention paid to the
protection of the environment). This step should be
accompanied by a $5 per barrel surcharge on any imported fuel
except the fuel purchased for storage in our national oil reserve
pooal.

Note: All of the above |egidated benefits would not cost nearly
as much as the current costs of defending the Persian Gulf.

RETRAINING REQUIREMENTS

Itispredicted that the commercialization of coldfusion will have
alarger impact on business and industry (world-wide) than any
previous technology. Many new companies will be formed to
provide for the enormous changeover from conventional to cold
fusion energy systems. Many older companies will fold or be
required to make extensive changes to adapt to this new
technology. Many workerswill be temporarily discharged.
The retraining of displaced workers will become a nationa
priority at sometimeinthefuture. Therefore, it would be proper
to begin now to plan for the retraining of these displaced
workers. For example, the changeover to fusion-energy
battery-operated automobiles will have an enormous impact on
the entire transportation business. From service stations to
automobile assembly plants, there will be great changes. It is
expected that the polluting internal combustion engine will be
replaced with the devel opment of cold fusion reactorsto charge
electrical batteriesto power thefusion electric cars of thefuture.
Thousands of engine mechanics will have to be retrained.
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INTERNATIONAL CHANGES

One of the greatest impacts of the development of fusion energy
systems will be the gradual replacement of the use of ail
products. This changeover will strongly affect theinternational
flow of money. Third world countries, in particular, will be able
to divert oil funds to funds used to develop internal energy
resourceswhere thefud is heavy water (deuterium) and lithium.
Nations that do not produce palladium will probably have to
spend fundsto import palladium. However, current experiments
with titanium may demonstrate that this lower-cost metal canbe
effectively used in cold fusion cells.

OIL DEVELOPMENT - ALASKA AND U.S.

About 25% of U.S. daily oil production comes from the Alaska
North Slope oil fields. Originally, this il discovery had 11
billion barrels of recoverable oil and gas-related liquids. That
amount of recoverablesis now down to4.5 billion barrels. The
Prudhoe oil fieldisnow declining from 1.5 million barrelsaday
to an estimated 400,000 barrels a day in the year 2000.

Other qil fields are expected to exist in thisarea. For example,
the Alaska coastal plain of the Arctic National Wildlife Refuge
is expected to hold another magjor oil field. In the light of our
current oil dependency and our future changeover to coldfusion
power, al known oil reserves should be developed. This
development will lower our national dependence on foreign ail
andalso contribute strongly to our national balance of payments.
[Seereference 2.]

Although oil spills have done environmental damage, one forest
firedoes far more environmental damage than all of the damage
done by oil drilling. Although great precautions should betaken
to protect wildlife, we cannot allow both humans and wildlife to
be placed in jeopardy by failure to develop aternate energy
resources. Neither should we allow foreign oil purchases to
continue with such strong negative impacts on our nation's
economic health.

CONTACTSWITHIN THE DEPARTMENT OF ENERGY

Dr. Walter Polansky is the acting director of the Division of
Advanced Energy, ER-16, U.S. DoE, Washington, D.C. 20585.
Telephone: 301/353-5995. Thisgroup is "the contact point for
cold fusion". Fundsare currently being provided to Dr. Claytor
(Los Alamos); Dr. Steven Jones (BYU); and Dr. Weismann
(Brookhaven) for cold fusion investigations.



Other DoE officials who should be informed of any
breakthroughsin cold fusion are the following:

Dr. Bob Simon, Specia Assistant to Secretary Watkins,
U.S.DoE, telephone: 202/586-7092.

Dr. Linda Stuntz, Under Secretary for Policy, U.S.DoE,
telephone: 202/585-5316

Bill Hatch (reports to Dr. Stuntz), TE-4, Room 7H602, Wash.
D.C. 20585, tel ephone: 202/586-5316

Bob Marley, Office of Palicy, (PE-61), U.S.DoE, Wash. D.C.
20585, tel ephone: 202/586-3900
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G. SHORT ARTICLES
IMPROVEMENTS

DISCOVERY
By Ha Fox, Editor

ON THE FLEISCHMANN-PONS

ABSTRACT

It is observed that those who have the best success with cold
fusion have deviated from the original Pons-Fleischmann cell
configuration in one or more ways.

Pons and Flei schmann spent several years developing their cold
fusion cells before they submitted a preliminary paper [1] for
peer review. Their discovery must be one of the most important
scientific discoveriesof the past century. It has now been shown
by many scientific investigators that by closely following the
origina cell configuration (with proper preparation of the Pd
cathode), one does indeed demonstrate that excess heat can be
generated. Improvements on the cell design and operation, as
originally reported[1], can provide improved or special results.
Hugginset a. [2] have demonstrated considerabl e excessenergy
with a button-shaped ("fat dime") Pd cathode

26

SEPTEMBER 1990

configuration. Yang et al. [3] have shown consistent and
reproducible excess heat and tritium with daily modificationsto
the input voltage. Liebert's group, Liaw et a. [4] have
demonstrated significant improvements using molten salts.
Claytor et a. [5] have shown high tritium production by using a
non-liquid gas-loading electric cell. Yamaguchi et al. [6] have
produced large bursts of neutrons by special in vacuo treatment
of a deuterium gas-loaded Pd wafer. These six articles are
considered to be among the most important cold-fusion articles
asyet written. At least two other important papers are pending.

THE NEXT EXPERIMENTAL STEPS

We do not want to detract from the tremendous efforts being
made in the theory about cold fusion; however, this article
pertainsto experimental results. The next important step is to
have other laboratories replicate the work that has been
accomplished. At least one laboratory is checking the results
reported by Yang et al. by trying adaily increase in voltage.

Claytor has informed us that he has replicated his own work in
four different cells. Additiona replication by other labs is
important. Liaw and Liebert's invention (molten salts) needs to
bereplicated and reported. Thework by Y amaguchi et a. needs
also to be replicated and reported.

Note: We greatly appreciate the many scientists who have
informed us of their work. We plead for amethod by which the
many important resultscan be reported faster. Weknow that you
al wantto have your discoveriespublishedinthe most important
scientificjournals. We know that some journals will not accept
publications when the results have been previously reported.
Where possible, please obtain permission from your publisher
and alow us to share your successes. This rapid exchange of
information onimportant discoveriescan only help speedthe day
of commercidization of cold fuson. If you will send us
preliminary information by the 5th of the month, we will have
your results published by mid-month.

Fusion Facts will be covering a conference in October and
reporting the results to you. The conference is the Anomalous
Nuclear Effectsin Deuterium/Solid System conference at BYU
(October 22-24, 1990). Some additional important experimental
findings are expected to be reported.
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SECONDARY NEUTRONS
By Michael Dehn, Associate Editor

The production rate of neutronsrelativeto tritiumin cold fusion
experiments has typically been reported to beonly 107 to 10° to
1. In fact, the actual branching ratio may be even less, as a
certain number of neutrons and other products should aso be
produced by secondary reactionsinvolving eitherthe products of
theprimary fusion reactionor other atomstowhich thesetransfer
their energy by scattering.

For example, in the reaction d + d --> t + p, the particles
produced will have kinetic energies of 1 and 3 MeV,
respectively. Insuch acase, the probability of afurther reaction
when, say, the triton collides with another deuteron, will be small
but measurabl e (Excitationor even breakup of thestruck nucleus
wouldalso be possiblewhenever acollision isenergetic enough.)
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Experimentally, it has been found that bombardment of tritium
with 200 KeV deuterons can yield up to 15 neutrons per 10°
deuterons[1]. Asthe d-t reaction cross-section is dominated by
a(5 barn) resonance at 100 keV [2], we can therefore anticipate
thenumber of secondary reactions which could be caused by the
1-MeV tritons in the above example to be somewhat but not
tremendously greater, perhaps on the order of 1 per 3 X 10°
fusions rather than 1 per 6-7 X 10°.

Ina similar fashion, collisions of the3 MeV protonsin theabove
examplewith deuterium should also result inacertain number of
secondary reactions, although in this case neutrons would be
produced only if the collision resulted in the breakup of the
deuteron (possible for collision energies above 2.2 MeV).
Furthermore, reaction products escaping the electrode and
collidingwith atomsinthesolution could a so producesecondary
reactions.

Finally, repeated collisions of the origina products with
deuterium atoms would be expected to transfer a substantial
portion of their 4 MeV of kinetic energy to the deuteriums, and
thus allow them to initiate secondary reactions as well. Of the
resulting d-d reactions, half would traditionally be expected to
produce additional neutrons. It has been found that
bombardment of deuteriumwith 1 MeV deuterons can generate
8 neutrons per 10° deuterons; for 200 KeV deuterons the yield
was 0.3 per 10° and for 100 KeV deuterons it was 0.07 per 10°
(1.

From the preceding discussion, it would thus appear likely that
any cold fusion reaction could generate enough secondary
reactions to account for the neutron fluxes which are typically
measured. (Thesame istrueif an alternate cold fusion reaction
such as d-°Li is occurring -in fact, these could be considerably
more effective generators of secondary neutrons due to their
higher energy yield.)

Inaddition, it is interestingto note that, as previously indicated,
the energy spectrum of some fraction of the secondary neutrons
produced could clearly show the signature of d-d fusion,
regardless of the primary fusion reaction.

Lastly, theremaining fraction of the secondary neutronswould
be expected to have a completely different energy distribution,
and this distributionwould depend on the nature of the products
of the primary fusion reaction. (For instance, in the above
example, 14 MeV neutrons characteristic of d-t fusion would
result, suggesting that tritium was one of the products of the
primary reaction.)

These predictions are, in fact, in agreement with experiments
such athose of Takahashi, who reported a



neutron energy distribution with a narrow peak at 2.45 MeV
characteristic of d-d fusionand aless intense but broader peak
extending from 3to 7 MeV (Fusion Facts, August 1990, p 5).

Suggestions for further research:

Given a sufficiently large neutron production (such as that
reported by Yamaguchi and Nishioka, Fusion Facts, August
1990, p 2) and minimal thermalization, it may be possible to not
only confirm the existence of the higher-energy neutrons, but
alsodeducefromtheir energy distributionthe secondaryreaction
responsible, and thus potentially one of the productsof the cold
fusion reaction.

In addition, it may be worth noting the exact width of the 2.45-
MeV neutron peak, asthiswill increase in apredictable fashion
with deuteron energy. For neutrons produced in secondary
collisions, this peak should of course, be broadened by the
mechanismdescribed previously. For neutrons produced by the
primary cold fusion reaction, however, abroadened distribution
would imply that a mechanism such as fracto-fusion must be
involved in accelerating the deuteriums to far above thermal
velocities. The following table shows the neutron energy
distribution which would result from different d-d collision
energies[3].

deuteron energy neutron eneragy (KeV)
(KeV) min. mean max.
50 2.225 2462 2.723
100 2.146 2474 2.852
150 2.090 2.486 2.958
200 2.045 2.498 3.052
250 2.009 2522 3.139
300 1.978 2524 3.220

Finaly, | leavethe reader to ponder the following: As aresult of
the chain of scattering events which would result from afusion
reaction, not only the products but a number of other atoms
would acquire kinetic energiesin theKeV range(rather than the
sub-eV range predicted by the Boltzmann distribution). For
example, if we neglect all other processes, the kinetic energy of
ad-d fusionwould theoretically be sufficient to impart energies
in the >10 KeV range to hundreds of particles, and energiesin
the>1 KeV range tothousands.) In addition, excitation of some
of these nuclei could be expected.

In the variouscold fusion mechanismsnow being considered, to
what extent could this promote the cold fusion process? (After
all, a self-catalytic reaction would be one of the more obvious
ways to account for the burst phenomenon.)
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NEUTRON EXPOSURES TO RESEARCHERS
By Michael Dehn, Associate Editor

Giventhe extremely low branching ratio for neutron production
incold fusion, the radiation hazard from neutrons has until now
been entirely negligible in many experiments. However, as heat
outputsrise, sowill neutron fluxes. Recent results such asthose
of Arata (in thisissue), with peak neutron productions of over
1C¢ n/sand total production of 10® neutrons, amply demonstrate
that significant neutron exposuresare now possiblein spite of the
usual extreme "cleanness’ of thereaction. Thus, researchersmay
wishto begin minimizing unnecessary neutron exposures before
they reach such astage in their own experiment. Although these
particles are anon-ionizing form of radiation (and thus register
only indirectly on some types of radiation detectors such as
Geiger counters), they can still possess MeV of kinetic energy.
Moreover, thermal (slow) neutronscaninduce secondary nuclear
reactions.

97 X 10° thermal neutrons/cm? or approximately 2 X 10° 2.5-
MeV neutrons/cim? are equivalent to 1 rem. Accordingly, the
average yearly maximum permissible exposure is equivaent to
670 thermal neutrons/cm?/sec or 20 2.5-MeV neutrons/cm?sec
(1). In the latter case, the researcher's maximum allowable
exposurefor 1year could bereachedinonly 2 minutes exposure
toaburst yielding aflux of 10’ neutrons/cié/sec (at his distance
from the cell).

Approximately 10 cmof water should be sufficient to reduce the
neutronflux 10-fold inthe case of 2.5 MeV neutrons; 10-15 cm
of concrete should have the same effect. However, it is
important to note that scattering requires the cell to be shielded
thuson al sides - otherwise a considerable number of neutrons
will simply reflect off the ceiling, etc ("sky shine").




WENDOVER MEMORIAL TO ENOLA GAY
By Gene Rutledge and Hal Fox

Wendover, Utah was selected as the site for the gathering and
training of the 509th Air Force special unit because it was
sparsely populated and remote, and all communicationscould be
monitored. The 509th was created by special selection of
personnel and had special privileges under the top priority code
name "Silver Plate".

Fifteen B-29 bombers and all appropriate support planes and
equipment were obtained and personnel trained to store,
transport, maintain, and drop the atomic bomb. The bomb was
notdropped on Germany because conventiona warfareended the
war before the bomb was fully operationa.

In the meantime, due to great military strategy by the Pacific
forces, commanded by Genera DouglasMacArthur, the Japanese
military forces had been defeated or bypassed on land. The
Japanese navy had been almost entirely removed from the seas
and forays of Americanbombers werebombing Japanesecities.
Even at this stage of losses, the Japanese would not accept a
defeat and were working diligently to defend their shoresagai nst
the forthcoming invasion by Allied forces.

Thesewere the events that preceded the first military use of an
atomic weapon. On August 6, 1945, the 29-year old Lt. Col.
Paul Tibbets dropped thefirst atomic bombon Hiroshima, Japan.
Contrary to popular belief, the targets were carefully selected
from agroup of strategic military targets. Because Japan chose
to have its military factories within cities, civilian populations
became subject to being targets.

Even after the intense devastation of the city of Hiroshima, the
Japanese leaders chose to believe that the U.S. had only one
atomic bomb. The Japanese under Hirohito would not surrender.
Therefore, the 509th dropped the second atomic bomb on
Nagasaki a few days later. Even after this fearful display of
military might, the Japanese were dow to acknowledge defeat.
The 509th was asked if they had another bomb. "Yes, at
Wendover.", wasthe answer. They wereinstructed, "Get it over
here, we may need it." Fortunately for another Japanese city,
Japan surrendered.

The memoria services held at Wendover, Utah, August 25,
1990, dedicated a monument to the men of the 509th who, 45
years ago, trained at Wendover, Utah. This monument, placed
(peculiarly) in Wendover, Nevada was dedicated August 25,
1990 by Genera Paul Tibbets. On the front of the monument is
inscribed: "The atomic bomb is too dangerous to be loose in a
lawlessworld ... we pray that (God) may guide usto useit inHis
ways
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andfor Hispurposes. President Harry S. Truman, August 1945"
THE JAPANESE A-BOMB EFFORT

A famous and highly respected Japanese scientist spoke into
GeneRutledge's taperecorder (afew yearsago) in aninterview
and said in a very emotional confession that he worked to
developaplan to build an atomic bombto drop on"Washington,
D.C. and San Francisco." This remark was met with utter
astonishment.

Back in 1945 Gene Rutledge worked on the Manhattan Project
in Oak Ridge, Tennessee while ateenager. The first bomb was
dropped on Hiroshima, August 6, 1945 and the second on
Nagasaki August 9, and Gene had the concern about whether or
not it was really necessary to drop the second bomb. Many
Americans who served in the Pacific told Gene that their lives
were saved since aninvasion of the Japanese mainland became
unnecessary. Hal Fox was one whose life was thereby spared.

During the April 24-28, 1989 time period an international
conferencewasheldin Gaithersburg, Md entitled "Fifty Y earsof
Fission." It wastherethat Geneinterviewed Dr. Paul Kurado, a
Japanesescientist. Kurado had predicted many years ago that a
nuclear chain reaction may have occurred on earth millions of
year ago. Kurado was ridiculed by many scientists who were
convincedthat the first sustained nuclear chain reaction on earth
was accomplished by Enrico Fermi and associates in Chicago
December 2, 1942. Kurado stated that he was not going to
ridiculethose claiming to have recently discovered "coldfusion”
because he had been in their position years ago.

Later Kurado was shown to be correct because nuclear scientists
from Francedid discover that asustained nuclear chain reaction
had occurred about two billion years ago in uranium ore in
Gabon, Africa. (The announcement was made by the French in
an Atomic Industrial Forum/American Nuclear Society meeting
in Washington, D.C. in the early 1970s.)

Whileinterviewing Kurado, Gene Rutledge suddenly asked him,
"Where were you when the atomic bomb hit Hiroshima?'.
Kurado said, "Tokyo." Then Kurado explained that the officials
in the Japanese Department of Army did not redize it was an
atomic bomb but that he did.

That very afternoon, Kurado related, he was requested by the
Japanese Department of Navy, with whom he had a contract, to
drop everything immediately and develop a plan to build an
atomic bomb. For the next eight days, Paul Kurado worked on
plans for an atomic bomb. The goal, Kurado explained, was to
drop atomic bombs on



"Washington, D.C. and San Francisco.” Kurado also confesses
afeeling of guilt for his planned actions.

The men of the509th, we learned, have been accused of assorted
crimes because of their involvement in dropping the atomic
bombson Japan. Hal Fox told several groups of the509th, "Y ou
men saved my life. | was stationed in the Philippines and was
dueto ship out in the fleet of ships assembled in Leyte Gulf to
invade Japan. As a member of a fixed station signal support
group, we were to land in the second wave and set up
communications. Typical lossesin our group were 50%."

Fox believes that it was not the men of the 509th who were
responsible for the death of thousands of men, women, and
childrenbut the intransigence of the military command in Japan.

The dedication of the monument to the men of the 509th marks
thememories of the fearful use of nuclear energy. L ocated about
115 miles west of the campus of the Univerdty of Utah, this
monument can also stand as a dedication to the discovery (in
Utah) of cold fusion. As President Truman stated, "we pray that
God may guide usto use [nuclear energy] in His ways and for
Hispurposes.” Wemay befulfilling that prayer with cold fusion.

About the authors: Gene Rutledge was ateenage worker with
the Manhattan Project. Currently Gene lives in Alaska and
publishesenergy-related newd ettersand other publications. Hal
Fox isthe Editor of Fusion Facts.

HOOVER STRONG ON THEIR PALLADIUM
MANUFACTURING

Besides supplying the palladium cathode for the initial Pons-
Fleischmann experiment, we were told in Oct. '89 that our
cathodes werethe only ones that seemed to"work". Wehaveno
ideaif thisis till the case, but wish to point out that we supply
thejewelry trade primarily, andthat the scientistscameto us, we
did not solicit their business.

In hopethatit may help in someway, pleasealow usto explain
our Pd refining and manufacturing methods.

Most Pd supplied to the jewd ersis aloyed with 5% ruthenium.
Ours may or may not be, as requested by the customer. We
process various kinds of scrap gold which may or may not
contain Pd. Included is scrap from the dentists, in which Pd is
used to harden caps, bridgework, etc. All of this material is
processed electrolytically at least twice, and the gold is then
separated onto a" Goldberg" cathode. The Pd isrecovered from
theresidue
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electrolyte, and undergoes a separate double-refining process.

Itis dissolved in aguaregia, precipitated with sodium chlorate,
dissolved again inammonia, andagain precipitated with HCI. 1t
is then filtered and comes off asa orange-yellow powder. Itis
oxidized with heat into a blue mass, to be more easily handled.
From then on, it is melted in a high voltage induction furnace
which may reach a temperature of 2600 degrees C.

Weunderstand that Pd iseasily contaminated, and for that reason
we use a fused quartz silicate crucible, made in England, which
we obtained from the Thermal American Fuzed Quartz Co. in
Delaware (302-856-7741). Sometimes we add a small amount
of calcium borideto themelt as an anti-oxidant depending on the
observed condition of the palladium. We do not believe it
contaminates the Pd in any way, asit burns right off.

Themolten Pd is then poured into arectangular mold, removed
with care and cooled under tap water. After drying and
annealing, it is rolled to the specifications of the customer.

Whilesome mildly radioactive material may get past our Geiger
counter (at levels too low to be recorded) all our incoming
material is monitored. We simply cannot believe that tritium
contamination could continue all the way through the
process described above, and feel that our firm is now getting
a "bum rap" from the media. We would appreciate a kind
word or two from the scientific community.

Most respectfully submitted to "Fusion Facts' August 1990.
Davis M. Sheldon - Assayer

Hoover & Strong, Inc.
Richmond, Virginia
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AN APPROXIMATE THEORETICAL BRANCHING RATIO FOR THE D-ON-D TRINT* REACTION
By Dr. Robert T. Bush

Dr. Bush'smost recent paper isCold"Fusion": The Transmission Resonance Model FitsDataOn ExcessHeat, Predicts Optimal " Trigger"
Points, and Suggests Nuclear-Reaction Scenarios. This paper hasbeen accepted by Fusion Technology for publicationinthe January 1991
issue. The following note from Dr. Bush is taken from this paper.

In his most recent paper, Dr. Robert T. Bush (Physics Department, Cal Poly, Pomona) shows that his model, the TRM (T ransmission
Resonance Model), predictsthat the D-on-D reactionin electrolytic cold fusion occursonly under unusual circumstances in the palladium
deuteridelattice. Thus, observabletritium productionwill ordinarily not be aconcomitant of observable excessheat production. However,
when it does occur the Bush model shows that the relative energy of approach of the D's is only about 3 meV, which is nine orders of
magnitude lower than the D-on-D reaction familiar to plasma physicists! (This ultralow energy regime and its consequences based upon
the TRM would also be valid for the Scaramuzzi type of experiment with titanium or palladium chips that are pressure loaded.) Bush
indicatesthat this ultralow energy regime suggestsa"polarization conjecture" according towhich mutual charge distribution polarization
effects between the two approaching D'sin the lattice are highly significant. Based upon this polarization conjecture, which includes the
idea that the D's areforced into the S-state (zero angular momentum state), Bush derives, as a minor feature of his paper, the following
theoretical approximation for the branching ratio for neutron-to-triton production for the D-on-D cold fusion or trint*, reaction:

(/R)2
BR =

[1-(r/R)*] {[2-(r/R)’] ® + 4(r/R)* [1-(r/R)*) + 6 (I/R)°[1-(r/R)°] + 4(r/R)%}

(BR = Branching Ratio; r is the charge radius of the proton; and R isthe "classical" charge radius of the deuteron.)

Substituting the valuesr = 0.8 x 102 cm and R= 4.31 x 103 cm (taken from S. DeBenedetti, Nuclear Interactions, John Wiley & Sons,
Inc., N. Y., 1966) gives an approximate value for the branching ratio of

BR=(1.672x 10°) / (1.019) == 1.64 x 10°,
which isin rather good agreement with recent determinations.

Itis noted that this theoretical expression for the branching ratio for this ultralow energy regime should be an approximation to a more
rigorous expression that would be a function of energy. Thus, as the energy of the reaction is increased, the branching ratio should
eventually reach the high energy approximation of 1:1 well known to plasma physicists. As Bush points out, work must now be done to
providearigorous basisfor what hehas derived in heuristic fashionfromaconjecture, albeit avery appealing conjecture. Whiletheresult
definitely increases the plausibility of cold fusion effects, Bush believes that the real import of this expression for the branching ratio for
the D-on-D trint reaction might be the interest it could spur in achieving arigorous energy-dependent value of the branching ratio.

* The Trint reaction, or transmission resonance-induced neutron transfer reactionisaquintessential typeof reaction occurring inthe Bush
model that might be analogized to an ultralow energy "Oppenheimer-Phillips' reaction.

* x % * * *x * * *x *x * * *x * *x * *x * * *
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H. SUMMARY OF CHINESE WORK, Courtesy of Dr. J. O'M. Bockris (Texas A & M).
The following table made by Dr. Jiujin Zhang corresponds to a recent meeting in which about 100 papers on cold fusion were presented.

COLD FUSION EVIDENCE OF CHINA

Investigators Duration of
& Experiments
Institution Hours

Heat

Tritium

Neutrons Gamma He3
Rays or
Hed

Cold Fusion Group
Nuclear Energy Instit.
QinghuaUniv., P 1-3

21, 44,27

yes

yes

ibid., P 4-6 89

yes yes yes

ibid., P 7-9 59

yes yes no

Hu Ren-Yong, et a 89
ibid P 10-12

yes

Dong Shi-Yuan, et al 139
ibid P13-15

yes yes

Guzhen-nan, et a 50, 360
Dept. of Chem. Peking Univ.

P16-17

no

Gou Oing-quan, et a 103, 54, 27
The Molecular Institution,

Chengdu Science &

Technology Univ.

P 19-22

yes

yes

Wang Guang-hou, et a 1920
Dept. of Physics, Nanjing Univ.
P 23-25

yes yes

Le Yong-quan, et a 290
The Metal Institution,

Zhgjiang Univ.

P 28-30

no

no

Cold Fusion Group 528
The Nuclear Institute of Shanghai
P 31-33

no

no no

Gad Guo-tong, et al 230
The Dept. of Material,

China Engineering Physics - Ingtitution
P 34-36

yes

Zhou hong-yu, et al ?
Dept. of Chem.,Beijing Normal Univ.
P 37-46

yes

ibid, p 47-55 2

yes

Wang Da-lum, ? ?
P 56-61

yes

yes

Xiong Ri-heng, et a ?
The Southwest Nuclear Physics
& Chemistry Institution, P 62-63

yes




* *x % *x % *x * %

I. A COLLECTION OF COLD FUSION
REFERENCES

The staff of Fusion Facts have just assembled all of the
referencesthat have been published in Fusion Facts from July
1989 through June 1990. Thereferencesincludeall authorsand
their affiliationsinsofar as that information was known to us at
the time. Laser-printed copies of the references are available
from Fusion Facts. We are also publishing these references on
desk-top computer diskettes (compatible with IBM compatible
desktop computers). The cost is$20 for printed copies and $40
for adiskette version which a so includesthe INFOFIND search
and retrieval program. A twenty-five percent discount is given
to our subscribers. Ed.

READERS' HELP WANTED

We may have missed reviewing some important papers. If you
haveimportant references that we have missed, pleasecall, fax,
orwrite. We will provide the sender of each important positive
reference witha suitable reward. We do not attempt to report on
themajority of negativepapers. Our policy isthat scientistswho
professionally report negative results can only beembarrassed at
alater time. We choose not to add to that embarrassment.

Dr. V.C. Noninski had carefully analyzed the data from three
negative papers (where such data were made available) and has
been ableto show that all three measured excess enthalpy. Dr.
Noninski is one of the world's most experienced scientists in
calorimetry and desires to help others to understand the
difficulties of cold fusion electrolytic cell calorimetry. If you
have data from carefully performed calorimetry experimentson
coldfusion that youwould bewilling to share, we will bepleased
to have Dr. Noninski contact you.

* *x * % *x * *x * *x * * %

J. UPCOMING CONFERENCES ON COLD
FUSION

ANOMALOUS NUCLEAR EFFECTS IN DEUTERIUM /
SOLID SYSTEM

Sponsoredby EPRI, BY U, JapaneseNational I nstitutefor Fusion
Studies, and U.S. DoE. Conference will be held at Brigham
Y oung Univ., Provo, UT, Oct. 22 - 24, 1990.

Interested attendees and contributorsshould send expressions of
interest immediately by phone to:

BYU CONFS. & WORKSHOPS, NUCLEAR FUSION

154 H.C.E.B. Brigham Y oung University

Provo, Utah 84602

Phone 801/378-4851 (Nuclear Fusion Conf.)
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This information courtesy of Dr. Nate Hoffman of the Energy
Technology Engineering Center whoisthe Conference Secretary.

* * * *x * *x * *x * * * * %

CALL FOR PAPERS
Courtesy of Subbiah Arunachalam

The Indian Journal of Technology (the third journal -- after J.
Electroanal. Chem, and Nature--to publishan original research
paper on cold fusion) invites papers. Both original research
papers and critical review articlesin al areas of cold fusion are
solicited.

M anuscripts may be sent, in duplicate, to Editor, Indian Journal
of Technology, PID, Hillside Road, New Delhi 7110012, India.

CONFERENCE PROCEEDINGS AVAILABLE

The First Annual Conference on Cold Fusion Conference
Proceedings, is now available. The proceedings include the
papers presented March 28-31, 1990 at the conference.

Send check for $55. Order from:

National Cold Fusion Institute
390 Wakara Way
St Lake City, Utah 84108

The Proceedings of the Cold Fusion Symposium of the World
Hydrogen Energy Conference #8 can be ordered from:

Hawaii Natural Energy Institute
University of Hawaii

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. Priceincludes shipping and handling.

COMING IN THE OCTOBER ISSUE

Fusion Facts will reprint the Liaw, et a. paper describing their
cold fusion experiments using molten salts. This paper was
given at the recent World Hydrogen Energy Conference #3 in
Hawaii.

CORRECTION: | made an error in reporting the Liaw paper
(Augugt issue of FF, pages 3 and 10). The molten salts fusion
cell uses Pd asthe anode and uses Al as the cathode. The LiD
ionizesin the molten salts and the positive Li ion goesto the Al
cathode and the negatively-charged D is conducted to the Pd
anode. Hal Fox.
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FUSION CONCEPTS COURSEWARE COSTS
2-Diskette Set IBM-compatible.$ 95
Specify 5 1/4" or 3 1/2" Diskette

FUSION ANNOTATED BIBLIOGRAPHIES COSTS
Published on 5 1/4" or 3 1/2" Diskettes.
Includes INFOFIND search and retrieval program.

Three Volumes now available.

Each Volume................ $95

CONSULTING SERVICES

Consultation services can be used

to evaluate research proposals and also to define new business
opportunities and/or declining

markets for specific industries.

(801) 583-6232

The following publications have been helpful in furnishing
latest fusion information:

FUSION ASIA

C-9 Nizamuddin East
New Delhi 110013, India
$40 for 4 issues.

21st CENTURY SCIENCE AND TECHNOLOGY
P.O. Box 65473, Wash, D.C.
$20 for 6 issues.

FUSION TECHNOLOGY

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

LaGrange Park, Illinois 60525

$310 for 2 volumes + 1 supplement.
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ADVERTISEMENT

FOR YOUR LAB NEEDS
Aurium Research Corporation can supply youwiththefollowing:
Palladium Rods: Palladium Plates.

Heat treasted OR COATED WITH METALS OR METAL
OXIDE OR WITH DIELECTRIC MATERIAL

Gold, Palladium, Platinumplates or rodsor Maost metals el ectro-
plated, immersion plated or electro-formed.

Metals diffused on palladium rods or plates.

Palladiumrods and pl atesceramic coated or partially coated with
ceramic. Palladium rods with inserts of dielectric material.

Call about your specific needs!

1-800-645-6110 InN.Y.: (516)-714-0300

FUSION FACTS SUBSCRIPTION COSTS

FUSION FACTS EACH ISSUED MAILED

FIRST CLASS.
12 ISSUES........ $ 345
36 ISSUES........ $900

Single Evauation Copy. . . free
FUSION FACTS SINGLE ISSUES

CURRENT ISSUES EACH.......... $35
LAST MONTHS ISSUE EACH...... $20
3 MONTHS OR OLDER EACH..... $10
3 MONTHS OR OLDER ANY 3..... $25



