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A. FUSION SCIENTISTS OF THE YEAR

Dr. Robert T. Bush, Dr. Robert D. Eagleton, &
Randell L. Mills, M.D. NAMED "FUSION
SCIENTISTS OF THE YEAR."”

For meritoriousachievementsin advancing thetechnology
of cold fusion and/or enhanced energy devices, Fusion
Factshasawardedits"Fusion Scientists of the Year"
awardtotwo ProfessorsandaMedica Doctor: Dr. Robert
T. Bushand Dr. Robert D. Eagleton, both Professors of
Physics at California State Polytechnic University
(Pomona, California), and to Randell L. Mills, M.D.,
President of Mills Technologies (Lancaster,
Pennsylvania.)

Dr. Bush is recognized for developing a model (the
Transmisson ResonanceMode!) of cold fusonwhich has
predicted more experimental findings than any other
model. Bush and Eagleton, theteam, arerecognizedfor
achieving themost continuousoutput of power per cubic
centimeter of Pdthan any other published results. Millsis
recognized for achieving thefirs announced devel opment
of anew energy source and successfully providing a
kilowatt of heat energy from an electrochemical cell.

Bushand Eagleton arefurther recognizedfor replicating
and extending theMillstechnol ogy (using eectrochemica

cellswith light water, potassium carbonate, platinum
anode, and nickel cathode.)

We congratul ate these three scientistsfor anexcellent
combination of theoretical and experimental work. They
all agree that the newest electrochemical cells are
replicable ("they al work now"), produce considerably
morethan 100% excessheet, and thetechnol ogy cannow
beadvanced. Asanaddedbonus, dl cellswork withlight
water, relatively inexpensive cathodes, and inexpensive
electrolytes. Congratulations! Theworldwill beabetter
and cleaner world because of your efforts.

BACKGROUND INFORMATION

Dr. Bushreceived hisPh.D. intheoretical physicsfrom
Northwestern University in1971. Hewastheyoungestin
hisfirst-year graduateclassat Berkeley andworkedfora
year with the History of Quantum Mechanics Project
Group of ThomasKuhn. Bushwasthewinner of botha
Woodrow Wilson Fellowshipin Physicsand oneinthe
Histo;?/ of Science. Heispresently Professor of Physics
at " Cal Poly" wherehehastaught for twenty-two years.
Dr. Bush hasa sobeen anindustria consultant to Genera
Dynamics.

Dr. Eagletonreceived hisPh.D. inexperimentd solid sate
physicsfrom OklahomaState University in 1969. He
served onactiveduty asalineofficerintheUnited States

Navy from 1962 to 1965. During that time he was
assigned to the U.S. Naval Nuclear Power Program.
Eagletonispresently Professor of Physicsat "Cal Poly"
where he has been a faculty member since 1968. In
addition to histeaching, Eagleton has devel oped the
optics, modern physics, and advanced instructional
|aboratories.

Randdl L. Mills,M.D. graduated SummaCum Laudein
Chemistry at Franklin& Marshall Collegein 1982 and
graduated from the Harvard Medical School in 1986.
Whiledoing hisinternwork, hea sowent acrosstheriver
to MIT and furthered his education with electrical
engineering courses. Mills is the innovator of the
M agnetic Susceptibility Imaging (arevolutionary new
body scanner), MIRAGE (acancer therapy programthat
reducesradiation dosesto onemillionth of conventiona
therapy), and GUT §Grand Unified Theory) whichheco-
authored with his former professor, Dr. John J. Farrell.

The following selection of papers written by these
gentlemenhave, ingeneral, al beenreviewed by Fusion
Facts.

[1] Dr. R.T. Bush (Cal State Polytech, Pomona), "A
Transmission Resonance Model for Cold Fusion.”
Presentedat COLD FUSION - A STATUS REPORT
sessionin conjunction with the ASME Winter Annual
Meeting heldin San Francisco, CA December 12, 1989.
[ Thispaper presentsaresonancemode for cold fusionand

shows how the phenomenon is temperature dependent.]

[2] Robert T. Bush (Cd State Poly Tech.), "I sotopicMass
Shiftsin Cathodically-Driven Palladium via Neutron
Transfer suggested by a Transmission Resonance Model
to explicateenhanced Fusion Phenomena (Hot and Cold)
withinaDeuterated Matrix," Proceedingsof TheFirst
Annua Conferenceon Cold Fusion, March 28-31, 1990,

University of Utah Research Park, Salt Lake City, Utah.

[3] Robert T. Bush, (Ca Poly U, Pomona), " Production of
Tritium, Neutrons, and Heat Based Uponthe Transmission
ResonanceModd (TRM) for Cold Fusion,” Proceedings
of Anomalous Nuclear Effects in Deuterium/Solid
Systems, Brigham'Y oung University, October 22-24, 1990
(inpress). [Seealsoreview inFusion Facts, Vol 2,No
5, pp 28-29, Nov 1990.]

[4] Robert D. Eagleton & Robert T. Bush (PhysDept,
Calif StPolytechnic U, Pomona, Calif), " Calorimetric
ExperimentsSupporting the Transmission Resonance
Modéd for Cold Fusion," Fusion Technology, Vol 20,No
2, pp 239-245, 8figs, 3 refs, September 1991.

[5] Dr.R.T.Bush(Cal State Polytech, Pomona), "Cold
Fusion: TheTransmission ResonanceModd FitsDataon
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Excess Heat, Predicts Optimal Trigger Points, and
Suggests Nuclear Reaction Scenarios,” Fusion
Technology, Vol 19, No 2, pp 313-356 84 ref, 25 fig.

[6] Robert T. Bush (PhysicsDept, Cal State Polytechnic
US, "A Light Water ExcessHeat Reaction Suggeststhat
'‘Cold Fusion' is 'Alkali-Hydrogen Fusion'," Fusion
Technology, acceptedfor publication planned for May
1992. [Abstract reviewed in Fusion Facts, Dec 1991.]

[7] Randéll L. Mills, StevenP. Kneizys, "ExcessHeat
Production by the Electrolysisof an AqueousPotassum
Carbonate Electrolyte and the Implications for Cold
Fusion'," Fusion Technology,Aug 1991,Vol 20,No1,
pp 65-81, 10 refs.

[8] Randdll L. Mills& JohnJ. Farrell, The Grand Unified
Theory, Printed by Science Press, Ephrata, PA, c1990 by
Mills Technologies, Inc. Available from the authors.

For aninsight into Dr. Mills philosophy of sciencethe
following quoteisimportant[9]: "I acknowledgethat
guantum mechanicsisstrongly entrenched, but eventhe
founding scientistswere not convinced of itsvalidity.
Quantum mechani cswasonly begrudgingly accepted over
aperiodof decades, and after decadesof devel opment,
quantum mechanical theory is plagued with
inconggtencies. My theory of theone-dectronatom[8] is
derived from first principles, predicts four quantum
numbers (including spin), and is consistent with
experimentation. Quantum mechanics is based on
postulates and failsto predict spin. I do not accept
incumbency as a validation of scientific argument.
[Emphasisby Ed.] Each prediction should be tested
agai nst experimentati on without prejudice of quantum
mechanical preconceptions.”

[9] R.L. Mills, "Reply to ‘Comments on Excess Heat
Production by the Electrolysisof an Aqueous Potassium
Carbonate Electrolyte and the Implications for Cold
Fusion'," Fusion Technology,Vol 21,No1,Jan 1992, p
96.

B. MILLS vs. BUSH:
NUCLEAR

CHEMICAL OR

On April 26, 1989, Dr. Mills had filed a patent for
"Energy/Matter Converson Methodsand Structures.” Dr.
Millsstates[1],"...wescaedit up greater thanafactor of
athousand and wehaveright now acell runningthatisa
commercial demonstration of thistechnology. We're
pushingright now ... we haveacontract we're pursuing
that will give us a one kilowatt -- a one thousand
watt home heating unit within four months. We
havethed ectrochemica power cdll -- itisrunning. Ithas
thecapacity of putting out athousand watts. Andweare

waiting for the heat exchanger unit tointerfacewith that
[powercell] and wewill have aprototypeof thishome
heating unit.

Dr. Millsrelatesthebackgroundto hisdiscovery [1]: "I
started thetheoretica work in 1988, working about ayear
on the theory, and then | did about 350 experiments
looking for tritium and optimizing conditionscomparing
that to heat | got. Then from about the spring of 1990
through now -- probably a good 500 experiments
optimizingthese parameters, then through thevarious
scaleups. ... [I've experimented with] cells doingvery
meticul ous computer dataacquisition systemsthat run
thesecellsfor long periodsof time, turning them off and
oninall kindsof conditionsand parametersand all kinds
of adjustments that opti mizethe power output, andthe
power density and trying to determinetheeconomicsand
cost effectivenessof variousconfigurations, goinginto 1-
watt cellsand 10-watt cellsand 120 watt cells-- weran
for about amonth and ahalf and thenwemoved ontothis
cell withathousand watt capacity. ... Wehaveathermal
unit and we've been studying that for about amonth anda
half now and we're ultimately going to producethisone-
kilowatt heater for household use.”

Further, Dr. Millscomments[1], "l wasquitesurprised at
how rapidly thisscaled up and actudly it wasbecausewe
haddone all thegroundwork. We had done about 500
experimentswith thisvery accurate computerized data
acquisition system, where we had sx of these
electrochemical power cells running simultaneously
around theclock and wejust kept changinginand out all
sortsof things and just keeping it going, manning this
thingall thetime, just keepingit [experimenta progress]
going as rapidly as possible. And then once we
determined all these parametersit'svery sraightforwardto
scaleit upand | seeno limitationto how much power you
can get out of thisthing" [electrochemical power cell].

Thereader will notethat intheearly experimental work,
Dr. Millswaslookingfor tritium. Inasmuch astritium
cannot be produced by any known chemical reaction,
undoubtedly Dr. Millsthought he had discovered atable-
top room-temperature nuclear reaction. By April 1989
when hefiled hisfirst patent application, Dr. Millswas
convinced that he discovered anew type of chemical

reaction[2]. Insmple, and admittedly inadequateterms,
thechemicd processisoneinwhichthehydrogenatomis
provided with an energy holeso that thesingleelectron
collapsesfromits"ground state” toalower orbital radius
and the resulting energy is absorbed in the available
energy hole. Such an energy hole can be provided by
certain chemical combinationsin an electrolyte. For
example, Dr. Millshashad experimental successesusing
potassium carbonate or rubidium carbonate. However,
sodium carbonate does not work (theoretically nor
experimentally) so Dr. Mills uses the sodium carbonate
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cdl asacontrol. Theenergy provided by thiscollapsing
hydrogenisabout tentimes theamount of energy that
would be associated with a strong chemical reaction.
However, becausetheenergy reactioninvolvesachange
intheelectron orbit and not inan atomic nucleus, Mills
statesthat thereactionisanew, heretofore, undiscovered
chemical reaction. ThusDr. Millselectrochemical cell
would produce energy equival ent to combustion of about
20 gallons of gasoline from each gallon of water [1].

Dr. Bush [3] gives strong credit to Dr. Mills for his
achievementsbut disagrees with histheory. Bush has
extended his Transmission ResonanceModel (TRM) to
encompass Mills work as well as to provide a new
explanation for the Pons-Flel schmann el ectrochemical
coldfusion. Bush'snew TRM suggeststhat the observed
experimental evidence(cold fusonand Millseffect) are
both aresult of nuclear reaction catalysis [author's
terms] inwhich any oneof thethree hydrogenisotopescan
beinduced to combinewithanakali metal nuclideonor
near the surface of anickel cathode (not excluding a
1bleuseof palladiumor other metals). Theendresult
Is a transmutation of the alkali element into another
element. Whether or not such e ement would be stablecan
be determined by reference to a table of isotopes.
Specificdly, Dr. Bush hasreported experimenta evidence
inwhichapotassiumisotopebecomesastablecalcium
isotope (potassium-39 + proton --> calcium-40.)

How doesBush explainthe Pons-Flel schmannresults?
Simple: the reaction is°LI + 2D --> ®Be* --> 2 *He +
energy. Allthoughthisreaction wassuggested by others,
Bushisthefirst to generalizeand predict that aseriesof
nuclear reactions can be produced (under appropriate
conditions) by any hydrogenisotopeand any akali metal.

WHO IS RIGHT, MILLS OR BUSH?

Bothof thesescientistsarebrilliant andinnovative. Dr.
Millsisachemistry major withanM.D. from Harvard
Medica School (1986) and several advanced el ectrical
engineeringcoursesfromMIT. Dr. Bushisaphysicist
withaflair for theoretical explanations. Both havebeen
actively involvedin electrochemical experiments-- Mills
since1988 and Bush with Eagleton since soon after the
Pons-Fleischmann announcements.

Mills claims that he has run a cell using potassium
carbonateand light water for hundreds of hoursand has
not detected cacium. Bush reportsthat he had detected an
increaseincaciuminthecdlsthat Bush and Eagletonare
running. Both are brilliant scientists. Both are good
experimentalists. Both arearticulateand both arestrongly
confident of their position. What isdifferent? They use
different nickel cathodeconfigurations. However, both
statethat thenickel cathode, light water, alkali-carbonate
cells are highly reproducible.

[twould be surprising tofindthat Mills, after over 500
experiments, couldn't tell the difference between a
chemical and anuclear reaction. Itwouldbesurprisngto
find that the Bush-Eagleton team would bemided on such
animportant breakthroughin coldfusion. It would be
surprising and perhaps unique to find that both
were right. However, stranger eventshaveoccurredin
science. It would becomfortingtolearnthat Millshas
discovered anew chemical reaction andthat Bush has,
finally, explained much of thedisconcerting (dueto lack
of reproducibility) experimental evidence from cold
fusion. Thisauthor votesfor uniquenessand comfort.
How do you vote?

REFERENCES

[1] Transcript by EugeneF. Mallove & Jed Rothwell
(12/18/91), "Partial Transcript of Radio Broadcast
(12/8/91) by Dr. Randell Mills ("Hieronimus and
Company" Program), 6 pages. Courtesy of Dr. Eugene
Mallove.

[2] Randéell L. Mills, StevenP. Kneizys, "ExcessHeat
Production by the Electrolysisof an AqueousPotassium
Carbonate Electrolyte and the Implications for Cold
Fusion'," Fusion Technology, Aug 1991, Vol 20,No 1,
pp 65-81, 10 refs.

[3] Robert T. Bush (PhysicsDept, Cal State Polytechnic
U.),"A Light Water ExcessHeat Reaction Suggeststhat
'‘Cold Fusion' is 'Alkali-Hydrogen Fusion',” Fusion
Technology, accepted for publication planned for May
1992. [Abstract reviewed in Fusion Facts, Dec 1991.]

C. SAFETY PROCEDURES

SAFETY FOR COLD FUSION EXPERIMENTS
By Avard Fairbanks

[Avard Fairbanks isa senior aerospace engineer with
cons derableexperiencein safety procedures. Wewishto
thank himfor thiscontribution. Weextend our deepest
sympathy to the family of Dr. Andrew Riley whowas
killedinaprivateresearch laboratory a SR, International
on Thursday, January 2, 1992. Ed.]

Accidents, especially death, encourage workersto re-
evaluatetheir safety procedures. The purpose of this
memoisto provideachecklist for useby all coldfusion
experimenters. Experimentingwith coldfusion canhave
the following hazards, in addition to possible radiation:

1. Theevolved gasesfromthee ectrolysisof either light
water or heavy water produces hydrogen and oxygen gases
which are very explosive. Theignition of these gasesis
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morelikely incontact with metal surfacesand lesslikely
in contact with glass surfaces.

2. Both palladium and platinum areused ascatal ystsfor
the combustion of hydrogen and oxygen, especialy when
finely divided. Both metals are used in recombiners.

3. Palladiumand platinum can absorb largeamounts of
hydrogen (deuterium) especially when aided with
eectrolyss. Thishydrogenwill desorbreadily fromthese
metal swhen pressureor electrical potential iIsremoved.
During the out-gassing the hydrogen may combinewith
oxygenat themetal surfaceand strongly heat the metal
whichinturnincreasestherateof out-gassing. Lowering
theeectrolytelevd sothat themetal isexposed, removing
the electrical potential, and/or removing a "loaded"
electrode from a cell into an oxygen-containing
atmosphere are all potentially dangerous.

4. Water-based el ectrolytesunder pressure, especially
when superheated, canturn explosively into steamwhen
thepressureisreleased rapidly, such ashappensin boiler
explosions.

5. Thecoldfusionliterature citesmany exampleswhere
"spikes' of excess heat have occurred. If sufficiently
strong, such reactions can lead to rapid increases in
temperature, rapidincreasesin pressureinclosed cells,
and possiblerunaway nuclear reactions[1]. Theresult
may be all of the above.

It is believed that the following precautions can
help prevent disasters:

1. Consider the use of strong isolated water-filled
experimental wellsinwhich thecoldfusionexperiments,
especially experiments operating under pressure, are
conducted. Notethat thisprocedureiswidely usedinthe
testing of underwater gear that uses compressed gases.

2. All experimentsshould usefumehoodswhich have
viewing areascovered with thick plastic or with flat panes
of auto safety glass. Mirror periscopesmay beusedin
sensitive experiments.

3. Exhaust fans should be used on al fume hoods.

4. Energy-absorbing materia sshould beused toreduce
energy of exploded parts. Water, cement blocks, multiple
layers of cloth or paper are candidate materials.

5. Fail-safe controlsactuated by automatic measuring
devices andequipment should be part of experimental
design, especially if experimentsusepressure vessels.
Temperature and pressure are key parameters to be

monitored. Controls should be fall safe, for example if

power islost all controlsshould automatically goto
“abort" or "shut-down" mode.

6. Consider theuseof burst diaphragmsasabackupto
pressurerdief vaves. Ensurethat equipmentisanchored
and vents are directed away from personnel. A burst
dii]aphragm canresultinasteam explosionwith sgnificant
thrust.

7. If practical, cathodes should beflooded with water or
oxygen-free inert gases under abort conditions.

8. Dr. Robert T. Bush advises the use of thin-film
palladium-coated cathodes. Seereference[2]. Thin-film
cathodes would not have large volumes of adsorbed
hydrogen to release when accidentally exposed to air.

9. Useaminimal amount of electrolyteto reducevolume
of possiblesteam explosion. Providemeansfor flooding
experimental areawith water, nitrogen, helium, or other
NO-OXygen gases.

10. Usefacemasksor safety goggles, protectivevestsand
gloveswhenever they isany possibility of shattering glass.

11. Design cellssothat evolved hydrogen and deuterium
arekept separate from evolved oxygen until properly
ductedtoarecombiner. Useover-sized combinerssothat
a combiner degradation would beless likely to alow
explosive gases to escape.

12. Coat glass with plastic to reduce number of glass
fragmentsin caseof accidents. John Marshall phonedto

suggest that used automobile flat safety-glass (rear
windows) can be purchased fromjunk yards. For low-
budget experiments, thisis an excellent suggestion.

13. If there are any indications of potential failure,
evacuatethelaboratory and alow only aproperly clothed
and protected person re-enter theroomif itisnecessary to
handle the "out-of-limits" cell or system.

14. Add Klaxons, bells, and/or warning lights to be
operated by monitoring equipment so that personnel can
be warned and observe proper emergency precautions.

REFERENCES

[1] M. Heschmann, S. Pons, and M. Hawkins,
"Electrochemically induced nuclear fusion of deuterium.”
J. Electroanal. Chem., 261, pp 301-308, and erratum,
263,p187(1989). Inthis, their first paper, the authors
warn: "Wehavetoreport herethat under the conditions
of thelast experiment [last entry, Table 1], evenusingD,O
aone, asubstantial portion of the cathodefused (melting
point 1554 C), part of it vaporized, and the cell and
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contentsand a part of thefume cupboard housing the
experiment were destroyed.”

[2] Robert T. Bush and Robert D. Eagleton (Physics Dept,
Cdlif. State Polytechnic Univ., Pomona, CA), "A
Calorimetric Study of the Excess Heat Effect in Thin
Films of Palladium,” Presented at Second Annual
Conferenceon Cold Fusion, June30-July 4, 1991, Como,
Italy. [Reported in Fusion Facts, July 1991, p 5.]

EDITOR'S COMMENTS

Onelifeistoo many tolosein cold fusionexperiments.
Wepray that the unfortunate death of Dr. Andrew Riley
will bethecatalyst for all of ustodiligently augment our
safety procedures. Now that kilowatt-sized
electrochemica unitsarenearing commercialization, there
will be a great increasein the number of experiments
being conducted at elevated pressures and, therefore,
increased chancesfor accidents. Weurgeour readersto
sharewithusany ideasconcerning perceived risksand
suitablesafety measures. Weurgeevery laboratory to
establish activeemployee-staffed saf ety committeesto
identify risks, install safety measures, and train all
personnel in accident prevention.

D. NEWS FROM THE U.S.

AROUND THE NATION:
TRAGIC COLD FUSION DEATH
Courtesy of Dr. Faile, Jed Rothwell, et al.

Tim Fitzpatrick & JoAnn Jacobsen-Wells, "Fusion
Researcher'sDeath ShocksHis Friendsat U [Univ of
Utah]," Salt Lake Tribune, pg A-1, January 4, 1992.

Selected quotes:. "[Dr.] Riley, who worked at the
University of Utah from 1987 until | ast year, waskilled
ingtantly when acold-fusion-typecell explodedinhisface
at SRI Internationd , aresearchlaboratory in Menlo Park,
Cdlifornia. ... 'Hewasafantastic guy towork with, avery
energetic, dynamicperson’, said Dr. Sivar Guruswamy,a
U. professor [M aterial s Science] who worked with Dr.
Riley." ..."CharlesFasso, Menlo Park Fire Department,
said all cold fusion work at SRI has been suspended
pending aninvestigation. Despitethedeathandinjuries,
little damage resulted, Mr. Fasso said.”

[Dr. Riley worked at the National Cold Fusion Institute
andintheMaterid s Science Department at the U. of Utah.
Hewasabright, dedicated young scientist and weextend
our sympathy to hisloved ones. Ed.]

Brent W. Larkin (Dir. of Editorial Page), " Son of cold
fusion,” The Plain Dealer (Cleveland).

Sdected Quotes. "Researchersin England recently coaxed
two seconds of power outof ... hugedonut shaped | ab.
Thescientistsfedin 15millionwattsor energy toyield 1.7
millionwatts... But thesuccesshighl i% tstheignominy
that today dogs cold fusion research. Experiments
involvingmetal rodsinjars of water continue to show
intriguing flashes of excess energy and nuclear
products like neutrons, tritium, helium, charged
particles and even low-energy x-rays. Yet they
remainroundly and unjustifiably ridiculed. U.S. Secretary
of Energy JamesWatkinscalled cold fusion'bad science
inMay."

[Twodaysafter receivingthiseditorial, anexperimentin
McKubreslabat SRI International blew up showingan
unexpected ‘flash of excessenergy’ and killing 33-year-old
Dr. Andrew Riley. A combination of atragicaccident and
evidencethat nuclear reactionscan occur incoldfusion.
Following are more reports of thistragedy. Ed.]

Staff, "Explosionin Lab KillsCold-Fuson Scientist,” The
New York Times, Jan 4, 1992, p 6.

"Capt. Jim Lichtenstein of the Menlo Park Fire
Department said that the surviving scientists told
investigatorsthat an automatic pressure-releasevavewas
not functioning properly ona canister beingused inan
experiment and that the expl osion occurred when one of
them[Dr. Andrew Riley] tried torelease the pressure
manually."

SL. Wykes ﬁStaff Writer), "Cold fusion-related
experiment explodesinMenlo Park [ab,” Mercury News
(San Jose), Jan 3, 1992.

Sdlected quotes. "Theexperiment hadinvolved fivehigh-
pressurecylinderscontaining volatilegases, including the
one that exploded and a second one that bomb squad
personnel fromthefiredigtrict and the San Mateo County
Sheriff's Department were able to depressurize. The
remaining threecylinderswereremoved fromthelaband
temporarily buried at SRI. Those three were to be
disposed of today, Menlo Park FireDidtrict officialssaid.”
The injureéonersons were Dr. Michael McKubre, Dr.
Stuart Smedley, and Dr. Steven Crouch-Baker.

Steff, "Explosionin LabKillsCold-Fuson Scientist,” The
New York Times, Jan 4, 1992, p 6.

"Capt. Jm Lichtenstein of the Menlo Park Fire
Department said that the surviving sdentists told
investigatorsthat an automeatic pressure-releasevavewas
not functioning properly on acanister beingusedin an
experiment and that the expl osion occurred when one of
them[Dr. Andrew Riley] tried torelease the pressure
manually."
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OFFICIAL INVESTIGATION UNDER WAY.

Fusion Facts contacted Dick Claysein Public Relations
at EPRI. He has promised to send us any released
information that semsfrom theongoing investigationinto
thistragicaccident. Severa agenciesareinvolvedinthe
investigation. Theinvestigation may takeweeksrather
than days was Dick Clayse's opinion. If you are a
researcher in cold fusion, please carefully read the
safety article on page4 which was prepared by an
experienced industrial engineer. See also Dr.
Bush's article pg 19.

INDIANA - H SOLUBILITY HYSTERESIS

Y .E.Kim (Dept. Phys,, PurdueUniv., Indiana, USA),
"Time-delayed apparent excess heat generation in
electrolysis fusion experiments,” Mod. Phys. Lett. A,
1991, No 6(2), pp 1053-1060, in English.

AUTHOR'SABSTRACT

Inmany recent el ectrolysis fusion experiments, excess
heat, T and neutron production were reported as
intermittent burgts. Theseburst phenomenaaredescribed
in terms of asurface reaction mechanism involving
hysteresisof D solubility in Pd asafunction of themetal
temperature. Excessheat generationisattributabletoa
hitherto neglected time-delayed chemical processdueto
thesolubility hysteresisof D inPd. Negativeresultsof no
excess heat generation from light-water electrolysis
experimentsis attributed to the fact that the solubility
hysteresisof H occursat ahigher temperaturerangethan
does that for D. Apparent excess heat generation is
expected to be also observable in blank electrolysis
experiments with light water at higher pressures.

MARYLAND - INCREASING D-LOADING

Han S. Uhm, and W.M. Lee (Nava Surface Warfare
Center White Oak, Silver Spring), "High Concentration Of
DeuteriumInPalladium,” Fusion Technology, Vol 21,
No 1, pp 75-81, 4 figs, 13 refs.

AUTHORS ABSTRACT

Based ontheoreticd cdculations, new schemestoincrease
thedeuterium dengity inpaladium over itsinitid vaueare
presented. A high deuterium concentrationin palladium
isneeded for application to solid-statefusion. Thefirst
deuterium enrichment schememakesuse of plasmaion
implantation, which consgsof acylindrica palladiumrod
(target) preloaded with deuterium atoms, coated with
diffusonbarrier material, andimmersed inadeuterium
plasma Thepalladiumrodisconnectedto ahigh-power
modulator, which provides a series of negative

voltagepulses. During these negative pul ses, deuterium
ionsfal onthetarget, penetratethediffusion barrier, and
areimplantedinsdethepaladium. For reasonablesystem
parametersallowed by current technol ogy, theoretical
cd culationsindi catethat the saturation deuterium dengity
after prolonged ionimplantation can be several timesthe
palladium atomic number density.

Thesecond deuterium enrichment scheme makesuse of
temperaturegradient effectson thedeuterium solubility in
palladium. A hest sourceat temperature T, and aheat Snk
at temperature T, (wereT,>T,) areincontact withtwo
different parts of a palladiumsample, which has been
presoaked with deuterium atomsand hasbeen coated with
diffusion barrier materia or hasbeen securely lockedina
metal case. The temperature gradient created in the
samplefrom such an arrangement forcesthedeuterium
atomsinthe hot regionto migrateinto thecoldregion,

resulting in higher deuterium density in the cold region.

EDITOR'S COMMENTS

The authors make the following comment in their
introductory remarks, "Until now, no conclusive
verification of cold fusion hasbeenachieved." I1twould
requirethedefinition of "conclusiveverification," but one
would expect that Miles work at the Naval Weapons
Center in ChinaLakewould qudify asconclusive, at least
for the presence of the byproducts of nuclear reactions.

MASSACHUSETTS - FLEISCHMANN AT MIT
Courtesy of Jed Rothwell

David L. Chandler, "British scientist defendscold fuson,”
The Boston Globe, Dec 19, 1991.

Jerry E. Bishop, "Two ChemistsHopeto Disclosein'92
Detailson Cold Fuson Experiment,” December 19, 1991.

Dr. MartinFleischmann wasinvitedto speak ataMIT
seminar. Hereported that heand Ponsaregetting large
amountsof excessenergy out of their current experiments,
whichaccording to other sourcesare based ontheuseof
paladium-siver dloys. Fleischmann'spresentationfailed
toconvincehisskepticsatMIT. The Globe reported,
"The questionswere often harshand heated..." When
Fleischmann reported that cold fusion can now bemade
reproducibleand reliable, criticsargued that hedid not
present enough evidence. The Globe quoted Louis
Smullin (MIT professor of electrical engineeringwho
invited Fleischmann) assaying, "1'm convinced thet there's
ared phenomenontobeexplained.” Dr. PhillipMorrison
found Flelschmann'stalk to be" obfuscating.” Richard
Petrasso called Heischmann'stak "very weak” reportsthe
Globe. Somecriticsattack cold fusionbecauseit doesn't
conform to known physical theory. Dr. Smullin
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isquoted assaying, "whenaguy named Prometheuscame
up with athing called fire, hehad no theoretical basis
either." Thiseditor suspectsthatif MIT werenot being
fundedto the tune of millions of dollarsa year for hot
fuson, Richard Petrasso and othersat MIT woul d, by now,
havebecomeworld |eadersinthe devel opment of cold
fusion.

TEXAS A&M - CHEMISTS DIFFER
Courtesy of Marge Hecht

John O'M Bockris(Prof of Chem), "How Physicistsand
ChemistsDiffer" 21st Century Science & Technology,
Vol 4, No 4, Winter 1991, pp 65-66.

AUTHOR'SINTRODUCTION

Physicists and chemiststhink very differently! Most
physicistsseem much more bound to thedogma of the
time than chemists If one propounds new facts to
physicigts, they seemtotaketheattitudethat thesefactsdo
not fit the current theory (which, mystifyingly, they regard
as"thetruth"), and that thereforethey don't exist (*phony
measurement”). Thereis now a string of solid state
phenomena (hot superconductivity, the relation of
structureto e ectronic conductionin organic compounds,
and cold fusion) that we do not understand atall. This
seemsto meanthat thereissomething bascmissnginour
understanding of phenomena in the solid state.
Unfortunatdly, physicistsdon't seemto beabletolook this
in the face and think anew. It seems obviousthat the
model view of most thingsevolvesand transformsevery
few decades. But each generation of physicistsseemsto
believe his particular time has fina truth.

EDITOR'S COMMENTS

Someof thecold fusion researchersarephysicistswho
havenot followed thelead of officers of the American
Physicd Society indecryingcoldfuson. Thesephyscigs
maly not appreci ate being tarred with the same brush that
Bockris ﬁwith tongue in cheek? wields against the
Petrasso-likephysicists whoflail against cold fusion.
Bockrisrelateshow, asagraduate student at the Imperia
College, hewondered how many of the published theories
published before 1900 had survived for 45years. | have
acollegephysicstext that isover 100 yearsoldthat states
that housefliesare beneficial because you canobserve
them landing on everything and eating dirt. By contragt,
thissametext hasasection onthephysicsof a"coa-oil"
lampthatisvery useful tothisday (for theraretimewhen
we need to fire up our kerosene lamp during power
outages.) Dr. Bockris relates in this article recent

successes in producing tritium from cold fusion cells.

In addition, an important few paragraphs on "A New
Theory for Cold Fusion" hasthe following important
comment: "Now, in Landau and Lifshitz'sfamousbook on
physics[ Courseof Theoretical Physics, EImsford, N.Y .,
Pergamon, severa editions] there is a chapter on the
properties of matter at very high pressures. These
authors calculate the situation of a plasma at 10"
bar and find that then the particles lose their
charges. Itisat onceobviousthen, that thedifficulty of
penetrating the Coulomb barrierisall finished -- fusion
would occur at once and yield helium-3 and tritium."
Bockrispoints out that electrochemistshavetalkedfor
decadesof enormousfugacitiesof hydrogen beinglocked
upinvoidsinsidemetals-- higher than 10" bar. Inview
of Mills' work, Bush's theory, and the Bush-Eagleton
experiments (see lead articles this issue), it seems
increasingly evident that the cold fusion phenomenais
more complex and varied than just a d-d reaction.
Fleischmann and Pons were most precise when they
suggestedin their first cold fusion article, "... energy
releaseisdueto an hitherto unknown nuclear processor
processes (presumably again dueto deuterons).” Itis
strongly evident that d-dreactionsoccur in metals and
there also appears to be atype of nuclear cataysis
involvedin cold fusonandintheMill'seffect (chemica
catalysis and collapsed hydrogen).

UTAH - MISSING NCFI REPORTS

[An error on the part of the printer of the Volume Il
Engineering of theFinal Report of the NCFI caused the
loss of 100 pages of reports. That error has been
corrected. Thefollowing aresummariesof thosemissing
papers. Copies of the NCFI Final Report areavailable
from National Technical Information Service, U.S.
Department of Commerce, 5285 Port Roya Road,
Springfield, Virginia, 22161, phone(703) 487-4650. Ed.]

A .M. Riley [deceased], J.D. Seader, D.W. Pershing, D.C.
Linton, & S. Shimizu, "M easurement of Absorption of
Deuteriumin Palladium DuringElectrolysis of Heavy
Water," Investigation of Cold Fusion Phenomenain
DeuteratedMetals, Final Report, Vol Il - Engineering,
NCFI, Univ of Utah, June 1991, pp 2-123t02-193, 33
Figs, 47 refs, 4 appendices.

AUTHORS SUMMARY

Ever sincetheannouncement of cold fusion by Ponsand
Fleischmann, it hasbeen claimed that an atomicloading
ratio of D/Pdinthe palladium cathode of grester than one
isnecessary. Becauseof our successindevel oping closed
cellswith internal recombination, it was possible to
devel op avolumetric techniquefor making theloading
measurement during and without disturbing e ectrolysis.
Applicationof thetechniquesiseven possibleduringa
calorimetric experiment. At the beginning of an
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experiment, thewater level inaprimary buret connected
to the headspace of the cell, islowered sothat it has an
empty volume of 50 ml. A vacuum pump is used to
evacuate the air from the cell and the buret. After
attainingavacuum of 27 inchesof Hg, deuteriumgasis
admitted tothecell and theburet at atmospheric pressure
This procedure of evacuation foll owed by fillin
repeated asecond timeto ensurethat experimentist
initiated by switching on theflow of el ectrical current
Initidly, most of thedeuterium produced by e ectrolysisat
thecathodeisabsorbed by the palladium cathode. Thus,
oxygen produced at theanodereactswith the deuterium
gasprevioudy chargedtothecedll. Therefore, withtime
the amount of gas in the buret decreases. As the
experiment proceeds, thisvolumedecreaseintheburetis
periodically measured. Immediately prior to the
measurement, the pressureinthecdll isequilibrated with
theatmosphere. During the experiment, atmospheric
pressureandtheair temperatureinthevicinity of theburet
areconstantly measured. Cell current and voltage are
recorded every timeaburet volumemeasurementismade.
Thesystemisregularly tested for leaksby movingthe
second adjustable buret and pressurizing the cell. By
initiallybackfilling the gasgpacewith deuteriumgas, a
suggestion made by Professor Cheves Walling of the
Chemistry Department, an accuracy of better than 5% has
beenachieved. A tota of 62 experimentswererun under
this procedure covering a wide range of variables,
including: Pd-cathode diameter, source, and surface
treatment; el ectrolyte composition (acid and base); and
current density (4 to 300 mA/cm?). Except for 12
experiments, theatomicloading ratio of D/Pd wasbel ow
1.0,andtypicdly intherangeof 0.65t00.85. Thesteady-
stateloading ratio did not vary systematically withany of
thevariables, but therate of |oading did depend upon the
current density up to athreshold value. Inthose cases
where the ratio exceed one, other tests at the same or
similar conditionsgaveratiosbelow one. Thus, itisnot
knownwhy somerétiosattained or exceeded one. Within
experimental error, noincrease intritium level above
background was observed in any of the loading
experiments. [ Contrary towork accomplished beforethe
closing of NCFI wheretritiumwasobtainedin nearly all
of thefinal experiments. Ed.]

AUTHORS CONCLUSIONS

1. A smpleandreasonably accuratevolumetric method
hasbeen devised for following the absorption of deuterium
by palladium during the electrolysis of heavy-water
electrolytes.

2. Theinitial rate of absorption of deuterium depends
uponthecurrent density, uptoathresholdvaue. Below
the threshold, the rate of absorption, following an
incubation period, is an appreciable percentage of the

production rate computed by Faraday's Law. Above the

threshold val ue, therate of absorption may be controlled
by diffusion.

3. Therateof absorption of deuterium also appearsto be
influenced to somedegree by the pH and temperature.
Therateisdower in strong-acid electrolyteand at lower
temperatures.

4. At current densities above the threshold value, the

calculated diffusivity for deuteriumin palladium agrees
reasonably well with literature values.

5. Thesaturation or equilibrium atomic loading ratio,
D/Pd, isgenerdlyintherangeof 0.65t00.85. Thelowest
levelsoccurin strong acid sol utionsandwith annealed
electrodes.

6. Inmost cases, prolonged el ectrolysisdoesnot cause
further increasesin loading ratio. However, in afew
cases, loading ratios of approximately 1.0 have been
achieved, but the reasons for this are obscure.

A.M.Riley[deceased],J.D. Seader, D.W. Pershing, J.
Cook, "Heat Conduction Ca orimetersfor Electrolysisof
Heavy Water at Low Power Input,” Investigation of Cold
Fus on Phenomenain Deuterated Metal s, Final Report,
Valll - Engineering NCFI, Univ of Utah, June 1991, pp
2-194 t0 2-223, 7 Figs, 5 refs 4 tables.

AUTHORS SUMMARY

Theuseof heat-conduction cal orimeters, which utilizea
thermo-el ectricdevice to monitor the heat output, was
studied for the electrolysis of heavy water with a
palladium cathodeat rel atively low power inputsof less
thantwo watts. Experimentswererunwithbothapaired
caorimeter arrangement designed by Hart Scientificand
singly operated calorimeters. Calibrations of the
caorimeters, madewith both light-water € ectrolysisand
internal resistance heaters, werein excellent agreement
andwerelinear and almost independent of temperature
over a20 Ctemperaturerange. Resultsof computerized
experimentsgave energy balancesintherangeof 97%to
100%, with somewhat better agreement being obtained
with paired cell, which could better account for
fluctuationsintheenvironment. Ina31-day experiment,
anomal ousexcessheat of upto 10% wasobserved during
an event that |asted about 100 minutes. However, this
event was not accompanied by any excesstritium over
background. Heat conduction calorimetersappear to be
excellent devicesfor power input level sup to afew watts.

AUTHORS CONCLUSIONS

This study demonstrated that it is possible to build
relatively inexpensive (approximately $150) heat-
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conduction calorimeters that have all the attributes
necessary to provideaccuratedata. Thesedeviceshave
exceptional long-term stability and possesstherequired
accuracy (1 mW) at relatively low levels of heat input
(<2Watts). The time response is reasonable with
equilibrium being reachedin 2 hours. Withtheexception
of onesmall episode, experimentswith theseca orimeters
failedto show excessheat within the resolutionof the
calorimetersfor run durationsof upto 36 days. Aswith
all of theother calorimetersstudied to date, themajor
limitation is lack of control of electrolyte temperature.

A.M.Riley[deceased], J.D. Seader, D.W. Pershing, J.
Cook, "Development of an Improved Heat-Flow
Caorimeter," Investigation of Cold Fusion Phenomenain
Deuterated Metals, Final Report, Vol 1l - Engineering,
NCFI, Univ of Utah, June1991, pp 2-224t02-238,5Figs,
3refs.

AUTHORS SUMMARY

Animproved heat-flow ca orimeter for cold fusonstudies
wasdevel oped and calibrated with ares stance heater for
two different electrolytelevels. Hest generatedinthecell
iscausedtoflow through aninner duminumdeevethat
surroundsthecell, throughinsulation, and thento an outer
aluminumblock that isimmersed inawater bath. B
measuring temperaturesintheauminum deeveand blocz
withthermistors, therate of heat flow can be determined
astheproduct of thetemperaturedifference between the
deeveandthe block andacell constant determined by
calibration. Thecell constant was found to be almost
independent of theel ectrolytelevel. Further experiments
under heavy-water electrolysis and with internal
recombination are needed, together with a computer
model, to determine if the dynamic response of the
calorimeter is adequate to permit detection of small
amounts of anomalous excess heat.

AUTHORS CONCLUSIONS

The techniques of using a thermal conducting inner
aluminum sleeve to integrate the power output of a
caorimeter ispromising. Thecell constant isstablegless
than a 2% deviation) over the power range tested (0-6
watts) and extremely linear with power input (variation
lessthan0.1%). Liquidlevel inthecd |l doessignificantly
affect thetemperaturedigtributionintheinner aluminum
dleeve and, hence, the individually measured cdll
constants. However, theaveragecell constant doesnot
change by more than 0.5%. The use of a thermally
conducting deeveisasmpleandrelatively inexpensive
method for producing calorimetric data free of the
criticismsleveled a theorigina typeof ca orimetersused
by Fleischmann et al. (1989, 1990). However, more
experimentsneed to becarried out to assessthemagnitude
of temperature

distributions within the sleeve and the block and to
compare these measurementswith acomputer model.
Further experimentsshould usethe Joul e heating of an
opendectrolys sexperimentsastheheat source. A closed
cdll shouldthenbetested. Thisisadifferent Situationthan
that consideredinthestudy reported herebecausethere
wouldthen betwo heat sourceswithinthecell, oneinthe
electrolyteand oneat therecombination catalyst inthe
headspace of thecdll. Inaddition, thecatalystisnot well
thermally coupled to the glasswalls of the cell. This
shouldlower thetimeresponseand possibly affect thecell
constant by creating afluctuating heat path to theinner
Sleeve.

A.M. Riley [deceased], J.D. Seader, D.W. Pershing, T.
Williams, & D.C. Linton, "Determination of Critical Cold
Fusion Parametersby Measuring Excess Tritium From
Small-Cell ElectrolysisExperiments,” Lnvestigation of
Cold Fusion Phenomena in Deuterated Metals, Final
Report, Vol Il - Engineering, NCFI, Univ of Utah, June
1991, pp 2-239 to 2-245, 1 Figs, 2 refs, 1 table.

AUTHORS SUMMARY

The effect of current density, bath temperature, and
pall adium cathode surface trestment on the production of
tritiumwasstudied for 30 experimentsin smal eectrolytic
cells. Each cell contained 20 ml of 0.1 M LiOD.
Experiment durations averaged one month. In no
experiment wasany excesstritium, abovebackground,
observed.

AUTHORS CONCLUSIONS

Until atechniqueisused to s multaneoudy measurethe
degreeof loadingof deuteriuminto palladium, itisnot
possible to assess how successful some of the 30
experimentswereinachieving highloadingratios. Such
atechniqueshasrecently been developed by Riley et al.
(1990) and could beimplementedon small cells of the
typeusedinthisstudy. However, it can beconcluded that
asimpleapplication of known techniquesfor increasing
theactivity of the pall adium and deuterium uptake are not
sufficient to create conditionsrequired for observing the
phenomenon of cold fusion.

EDITOR'S COMMENTS

Althoughmany of theengineering reportsfrom NCH were
negative (with respect to the measurement of nuclear
byproducts), much good work wasaccomplished before
the funds alocated to engineering were exhausted.
Experimentsunder Dr. FritzWill'sdirectionjust beforethe
closing of the NCFI resultedin tritium be ng produced and
measured in each of several final experiments.
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A.M.Riley[deceased],J.D. Seader, & D.W. Pershing,
"Searchfor Neutron Emissionfrom Deuterated Palladium

at Low Temperatures," Investigation of Cold Fusion

Phenomenain Deuterated M etal s, Final Report, Vol |1 -
Engineering, NCFI, Univ of Utah, June 1991, pp 2-246to

2-250, 7 refs.
AUTHORS SUMMARY

A preliminary electrolysis experiment at -77 C was
conducted for a12-hour period in an attempt to detect
production of neutrons. Theeectrolytewas10%D,SO,
in absol ute ethanol with a deuterated OD group. The
cathodewas 1-mm diameter palladiumwire, 3cm. long,
and theanode was pl atinum-coated niobium gauze. No
neutronsabovebackground wereobserved using aGeL. i
detector, which detectsgammasfrom neutron capture by
light water.

UTAH & CHINA - PROPOSAL

ZhongQunTian (U. of Utah, Nat'| Cold FusionInst. and
The State K ey L aboratory for Physical Chem. of theSolid
Surface, Xiamen, People's Republic of China), "A
Proposal For A Cold Fusion Study InTheTi/D System,”
Fusion Technology, Vol 21, No 1, pp 92-94, 27 refs.

AUTHOR'SABSTRACT

Toenhancethecoldfusion processintheTi/D system,a
special experimenta procedureisproposed that Includes
electrolysisin nonagueous sol utionsat low temperature
(about -70 C), surface pretreatment by depositing nickel
film on titanium electrodes, and a unique triggering
method based on passing current axially through the
electrode wire.

EDITOR'S COMMENTS

Inview of thedramatic resultsinusing nickel cathodes
(Millsand Bush& Eagleton), thisideafor Ni-plated Ti
electrode should be tried. The author states that the
hydrogen diffusionratein hydridesof Ti increasesby one
order of magnitudeafter thecareful pretrestment of the Ti
sample. Someexperimenta work that hasbeen mentioned
verbally but has yet to be published has shown some
improved effects by current pulsing. The author's
suggestionfor a"uniquetriggering method" deservesa
trial. Work reportedinthe SantaFe " poster session,” but
not published, showed someunusud resultsfrom running
current axially through a deuterium-loaded Pd wire.
CAUTION: Use suitable safety precautions for
this type of experiment especially if you use large,
short current pulses!

UTAH & ITALY - SUPERRADIANCE

G. Preparata(Nationa Cold FusionIngt., Salt Lake City,
Utah, U. of Milano), " A new look at solid-statefractures,
particle emission and cold nuclear fusion,” Nuovo
Cimento Soc. Ital. Fis., A,1991,No 104A(8), pp 1259-
1263, in English.

AUTHOR'SABSTRACT

Thewell-known phenomenon of high-energy particle
emissionsfromnewly created fracturesin solid materias
hasanatural explanationinterms of the pondermotive
forces exerted by the coherent electromagnetic fields
associ ated with the superradiant motionsof the charged
plasmas of solids. The possiblerole of thesefieldsin
producing theneutron burgts, that wererecently observed
concomitantly with crack formationin Ti-deuterides, is
briefly discussed.

WASHINGTON D.C. - A PETITION

Staff, "Petition Callsfor Congressional Hearingson Cold
Fusion," 21st Century Science & Technology,V ol 4,No
4, Winter 1991, pg 66.

EDITOR'S COMMENTS

The Cold Fusion Research Advocateswith addressat 2060
Peachtreelndustrial Court, Suite 312-F, Chamblee, GA
30341, isled by Jed Rothwell (acomputer expert who
speaks, writes, and trand ates Japanese) and Dr. Eugene
Mallove (author of EireFromIce). Thesetwocoldfusion
advocates are the salf-gppointed | eeders of apetitiondrive
whichissuccessfully gathering several hundred petitions
that request the House Committee on Science, Space, and
Technology to hold intensive hearings oncold fusion.
Their effort hasresultedin several mediaeditorials, news
reports, and aletter of support from U.S. Congressman
Dick Swett (New Hampshire). Whenthehistory of cold
fusioniswritten (and probably by Mallove), therecord
should emphasi ze the rol e that self-appointed leaders
played on both sides.

WASHINGTON D.C. - DoE REVIEW
From Chem Abstracts, Dec 16, 1991

Ryszard Gajewski (DoE, WashingtonD.C.),"Nuclear
Fusion: hopeorilluson?' Postepy Fiz.1991,vol 42, No
1, pp 85-95, no refs, in Polish.

ABSTRACT

Recent investigationson the problem of obtai ning energy
by nuclear fusion are reviewed in arather popular way.
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Magnetic and inertial confinement fusion, aswell as
muon-catalyzed and cold fusion, are discussed.

EDITOR'S COMMENTS

Our readerswill remember Ggjewski asthe DoE official
associated with funding Alternative Energy Projects.
When he announced that hehad money in hisbudget to
usefor funding good cold fusion projects, hisbudget was
dashed, hewasremoved from hispositionand transferred
elsewherewithin DoE. It has been suspected that the
leadersof the"hot fusionists' wereresponsiblefor this
curtailment of support for cold fusion.

WASHINGTON, D.C. - FUNDING FUSION

Editoria Staff, " Another Giant Stepfor Mankind,” 2 st
Century Science & Technology, Vol 4, No 4, Winter
1991, pg 2.

Thiseditorial properly supportsfunding for both hot and
coldfusion. Thefollowing quoteillustrates asincere
approachtothedevelopment of fuson: "Somescientists
today counterposethermonuclear tocoldfusion. Thisis
purefoolishness, the pettinessof seeking advantageina
budget-starved science community. Obvioudy weshould
be devoting magjor resourcesto thedevel opment of both
hot and cold fusion (although at present the costsof cold
fusion research are minimal in comparison with the
thermonuclear budget). From the point of view of basic
science, we wish to study fusion plasmas in vacuum
conditions(thermonucl ear fusion) and fusion processes
that take placewithinmetals(coldfusion). Ashistory has
shown, studying both s multaneoudy will immeasurably
increase our understanding of each process. . . . Itis
difficult to predict what the spectrum of usesof fusion--
cold fusionandthermonuclear -- will beinthefuture, but
even today the two programs can gain by being
productively integrated. Cold fusion cellsproducetritium,
and theamount of thisproductionwill increaseaswegain
better control of the wholeprocess. Tritiumfrom cold
fusion should cost aslittle as 1 percent of the cost of
tritium produced by present methods. . . . It isaso
probable that research in cold fusion and any new
scientific and engineering discoveriesassociated with this
research may lead to new ways of dealingwith fusion
engineering problems, such asthe material sproblems
associated with neutron bombardment.”

Fusion Facts applaudstheabove policy. Hotfusionis
too expensveto befunded by corporationsandisproperly
being funded by aconsortium of nations. Theentry level
into cold fusionisnot morethan $100,000 and isexpected
to bewidely funded by businessentities. For example,
someof themost vigorouscoldfusionresearchinthe U.S.
has been funded by EPRI, Southern California

Edison, and private corporations such as Mills
Technologies and severa energy companies who are
quietly advancing the development of cold fusion.

E. NEWS FROM ABROAD
BULGARIA - PALLADINIZED TANTALUM
Zh. Pancheva, G. Shterev (Bulgaria), " Thermodynamic

characteristics of the adsorption of hydrogen on
palladinized electrodes." Nauchni Tr. - Plovdivski

Univ., 1988, No 26(5,Khim.), pp 159-174, in Bulgarian.

AUTHORS ABSTRACT

Thethermodynamic characteristicsof theadsorption (heet
and entropy) alow oneto characterizethe condition of the
adsorbed H ontheelectrodesurface. Thetotal, free, and
found energy of the adsorption and entropy were
calculated. Theeffect of thecoveragewasstudied. The
valueof theentropy for palladinized tantalumishigher
than that for the other electrodes.

BULGARIA - Pd PLATING

Zh. Pancheva, G. Shterev (Bulgaria), "Effect of the
amount of the deposited palladium ontheelectrocatalytic
activity of palladinized electrode," Nauchni Tr. -
Plovdivski Univ., 1988, No 26(5,Khim.), pp 175-183,in
Bulgarian.

AUTHORS ABSTRACT

The effect of the amount of the deposited Pd on the
sorption of H and on the electrocatal ytic activity of a
palladinized el ectrodewasstudied. Theelectrocatalytic
activity, thesorption ability and therd ative surface of the
pall adinized € ectrode depend on theamount of deposited
Pd. Theel ectroredeposition of nitromethane proceeded
according to a H mechanism.

BULGARIA - Pd & TEMPERATURE

Zh. Pancheva, G. Shterev (Bulgaria), "Effect of
temperature on the adsorption of the hydrogen on
palladinizedgold electrode," Nauchni Tr. - Plovdivski

Univ., 1988, No 26(5,Khim.), pp 185-191, in Bulgarian.

AUTHORS ABSTRACT

The affect of temperature upon the adsorption by a
palladinized e ectrode at 25-60° wasinvestigated. TheH
adsogpti on by Pdwasdescribed by the Frumkinisotherm.
Thedifferentia heet of adsorption and thebonding energy
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of H with theelectrode surface were calculated. The
values of both quantities depend on the degree of
coverage.

BULGARIA - Pd PLATED ON Pt

E. Khorozova, R. Semkova, G. Shterev (Bulgaria), "Effect
of thecarrier onthee ectrocatalytic activity of palladium
aloys," Nauchni Tr. - Plovdivski Univ., 1988, No
26(5,Khim.), pp 193-207, in Bulgarian.

AUTHORS ABSTRACT

A comparative study wasmade of the adsorptive and
catalytic propertiesof eectrolytic Pdaloyswith Pband
Cu, depositedon Pt andTi carriers. TheH,adsorption
and eectrooxidation of HCHO, HCOOH, and thecathodic
evolutionof Hin1N H,SO, wereexamined. Thedements
of Pband Cu, when added to Pd during itsdeposition on
Pt, caused a3-4foldincreaseof itsadsorption, whileona
Ti carrier the same elements caused a decrease in Pd
adsorption. Theenergy spectrumof H adsorptiononthe
examined e ectrodesaloyed with Cuand Pb a so depends
on the carrier.

CHINA - CR-39 TRACK DETECTOR
Courtesy of Professor Xing Zhong Li

Shi C.Wang & TieS. Kang(Inst of High Energy Physics,
Beijing), KeL.Wang, ShiY.Dong, YuY.Feng, DaWw.
Mo, & Xing Z. Li (Tsinghua Univ., Bejing),
"Identification of the Energetic Charged Particlein Gas-
L oading Experiment of ‘Cold Fusion' Using CR-39 Plastic
Track Detector, Presented at the 2A CCF, June 30-July 4,
1991, Como, Italy, 5 pgs, 2 Figs, 7 refs.

AUTHORS INTRODUCTION

Sinceobservation of "coldfusion” wasclamedin1989,a
great number of experimentshavebeen donefor verifying
these claims. Most of laboratories were not able to
reproduce the observations and among the results of
experimentsthereareobviousinconsstencies. It hasbeen
redizedthat evenif the"coldfuson” happened, itssignas
would be quite weak. Thusfor sakeof confirming the
presenceof "coldfusion,” itisdesirableto usedetection
techniques which have high collecting power, low
background and can stably work for alongtime. CR-39
plastictrack detector isabletowork in passiveandtime-
Integrated modesand hasanumber of uniquemeritsin
comparison with electronic detectors. 1n gas-loading
experiments,if apieceof CR-39filmisclampedonthe
surface of a metal foil of Pd or Ti, charged particles
emitted by deuterated metal can becollected by the CR-39

foil with 2 pi solid angle. The information on charge,

energy location and direction of theemitted particlescan
be determined form track parameters.

Inthe present work, CR-39 plasticfilms(Track Analysis
Sysemsinc., Brigol, United Kingdom) have been used for
searching for charged particlesfrom deuterized Pdand Ti
foils. The effects of high pressure D, gas and low
temperatureon response of CR-39 have been studied and
background levels of charged particles from severd
sources have been estimated. A procedure for
identification of nuclear charge of particles hasbeen
devel oped and preliminary result of chargeidentification
was given.

AUTHORS DISCUSSION

Thecdibration[of CR-39] using pre- and pogt-irradiation
treatmentsof gas-|oading experimentsmimicsthe actual
experimental condition only to someextent. Infact, the
effect of environment takesplacejust duringirradiation.
So, inorder to identify charge Z more accurately, the
response of CR-39 should be calibrated using alpha-
particleirradiation under thecondition of high-pressureD,
gasandtemperaturecycle. Sinceacontamination of dpha
particlesoccursnot very seldom, moreexperimentsare
under way to obtain more replicable results.

EDITOR'S COMMENTS

Thepicturesthat were shown at the Como 2ACCF of
exposed CR-39wereimpressive. Thispaper essentidly
citesthedetailsof calibration of the CR-39. Thismethod
for recording charged particles is ingenious and
inexpensve. Weunderstand that the CR-39 canbesedled
andused in electrochemical experiments. Wewishto
thank Professor Li for sharing this paper with us. This
paper should beinthe Como Proceedings. See SectionH
for ordering address.

CHINA - THEORY

Wan-Xiang Zhang (Beijing Institute of A%pl ied Physics
and Computationa Mathematics), "Possibility of Phase
TrangtionsInducing Cold Fusion InPalladiumy/Deuterium
Systems," Fusion Technology, Vol 21,No 1, pp 82-85,
2 tables, 14 refs.

AUTHOR'SABSTRACT

A tentativetheory ispresented inwhich beta-phase PdD,
containingsupersaturated deuteriumtransitsinto beta-
phase PdD, contai ning lessdeuterium and al pha-phase
PdD, . High pressure (approx 10 GPa) deuterium bubbles
format thesame time. Asthe bubblesrelease energy,
cracks are created in the PdD, crystal, and charge

separation of deuterium occurs. Thuswould cold fusion
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be induced. This proposal supports the fracture
mechanism for cold fusion.

[See the review of Bockris article in 21st Century

Science and Technology on page 8 for another theory
idea. Ed.]

CHINA - EARLY CALORIMETRY

Xuwu An, Haike'Y an, Buxing Han, Dgjun Guo, Deyin
Xie, Qihe Zhu, Riheng Hu (Inst. Chem., Acad. Sin.,
Beijing), "Cdorimetricinvestigation of eectrochemically
induced nuclear fusion of deuterium,” Thermochim. Acta,
1991, No 183, pp 107-115, in English.

AUTHORS ABSTRACT

Two calorimeterse ectrically connected in series, onefor
heavy water and the other for ordinary water for
comparison, wereused intheinvestigation of their excess
hestingrates. Theproduction of n, gamma-rays, T andHe
washotinvestigated. Cathodesfor the2 calorimeterswere
madefrom Pdrods5.9 mmindiam. and47 mminlength.
They weretreated inmolten NaOH at 600° for 1 hto
activatetheir surfaces. Pt gauze (0.5 mm eire) anodes
wereusedinboth caorimeters. For dectrolysis, acurrent
of 0.600A was first maintained for 96 h and was then
increasedto 0.800A, 1.000A, and 1.300 A for additional
periodsof 13h, 16.5hand 21 h, respectively. A separate
measurement withacurrent of 1.300 A without stirring for
72hwasalsomade. Noevidenceof nuclear fusionof d
wasfoundinthisinvestigation, whichwascarried out
from 14 Apr. to 16 May, 1989.

CHINA - THEORY

Shangxian Jin, Yibing Ding, BaiiuWu, Y ongzhen Biu,
Decheng Y ao (Grad. Sch., Acad. Sin., Beijing), "The
possibilitiesof eectrochemically induced nuclear fusion
of deuterium,” Sci. China, Ser A, 1991, No 34(6), pp
697-707, in English.

AUTHORS ABSTRACT

Theposs blemechanismsof d-d fusionduring eectrolytic
infusionof d into Pd el ectrodeare studiedand arough
estimation of the fusion rateismade. Thed inthe Pd
latticeformastrong coupled plasmainwhichthereisa
strong screening effect induced by the correl ation between
ions. Thiseffectincreasesgresatly thenuclear fusonrate.
Thed-dfusonrateintheequilibrium d systemat norma
temperatureand amospheric pressurewill never reechthe
level that can be measured experimentally. Thepossible
resultsof d-d fusionin someexperiments may be caused
by somenonequilibrium processesinwhichreatively high

energy of d and/or high density region are locally
produced.

DENMARK - Ni-H CHAINS
Courtesy of Dr. Samuel Faile

L.P. Nielsen, F. Besenbacher, E. Laegsgaard, & 1.
Stensgaard (Ingt. of Physics, U. of Aarhus), "Nucleation
andgrowth of aH-induced reconstruction of Ni(110),"
Physical Review B, Vol 44, No 23, Dec 15, 1991, pp
13156-59, 3figs, 20 refs.

AUTHORS ABSTRACT

Thedynamicsof the hydrogen-induced reconstruction of
Ni(110) a room temperature has been studied by scanning
tunneling microscopy. Thenucleation and growth of the
"streaky” (1x 2) H phasereved that therecongtructionis
very loca Innatureand evolvesasacombined added and
missing-row model with -Ni-H- chains growing
preferentially alongthe (110) direction. Thehydrogen
chemisorptioninducesasubstantia masstransport, which
explains why the restructuring is an activated process.

AUTHORS INTRODUCTION

Itiswell knownthat for adsorbatesthat interact strongly
withthesubstrate, such asoxygen, carbon, and nitrogen,
thechemisorptionisoften accompanied by arestructuring
of thesurface, which completely changesthebonding at
the surface and creates new ordered structures with a
sgnificantly dtered atomic dengity inthetopmost layers.
For an adsorbate such as hydrogen for which the
interactionwiththemetal issowesk that it desorbsaround
roomtemperature (RT), theenergy cost to bresk anearest-
neighbor meta bondishigher thantheenergy gained by
chemisorptionof hydrogen onarestructuredrather thanon
avirgin metal surface. Thushydrogenwill often either
chemisorbinlattice-gasstructureson theundistorted metdl

surfaceorinduceareconstructionfor whichtheenergy
costin breaking themetal bondsissharedinacollective
fashion between a sizable fraction of amonolayer of

hydrogen adsorbates. Thelatter schemeoftenresultsin
reconstructionswith nolong-range masstransport asfor
therow-pairingmodel. However, inthepresent Rapid
Communicationitisshown unequivocally that hydrogen
adsorptionindeed doesinduce areconstruction of the
Ni(110) surfacewheremetal atlomsaremoved around over
several unit cells. ... There has been along-standing
controversy concerningthe structure of thisST(1 x 2)

phase, and thedriving forcefor itsformationisstill under
vigorousdisputeathough the structure hasbeen studied
sncetheearly daysof modern surfacescience. Weshow
unequivocally that the reconstruction evolves as a
combined added- and missing-row modd inwhich added
rows of -Ni-H- atoms grow
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preferentially longthe(110) direction, i.e., along-range
masstransportisdirectly observed. Furthermore, the
resultsrevea unambiguoudly that thereconstructionisof
avery local nature. ... Based onthe present resultsfor the
H/NI chemisorption system, asimpl e coherent picture
evolveswhich isfelt to be of genera importance fora
detailed understanding of the interaction between
chemisorbed atoms and metal surface.

AUTHORS CONCLUSION

In conclusion, we have unambiguously shown the
hydrogen-induced restructuring of theNi(110) surfaceinto
the streaky (1 x 2) phase proceedsby acombined added-
andmissing-row growth with asubstantial long-range
mass transport. This directly explains why the
transformationtothe streaky phaseisan activated process.

EDITOR'S COMMENT

Thisparticular Rapid Communication (received 12 August
1991) hasbeen published inthesamemonth (Dec.) that
Fusion Facts hadtheprivilegeof telling itsreadersabout
the new Bush findings using light water and a nickel
cathode. Dr. Bush'sattentionwasimmediately caledto
this paper because of its possible importance in the
understandingof the catalysisof nuclear reactionsthat
may be occuring at the light-water alkali-carbonate
electrolyte/Ni surface. Itisasointerestingto notethat the
material scientistshave beenvigoroudly disputingthis
topicfor many years. Theauthorsrelatetheuseof afully
automated scanning tunneling microscopewhich cantake
and storeimagesand then play them back intheform of
"motionpictures.”" Wesubmit that thisapproach may be
applicabletothediscovery of what isgoing onthesurface
of anactiveNi or Pdmetd for cold fusion. Inaddition, it
iswell knownthat wedo not asyet fully understand either
theproduction of Ni cataystsnor theuseof Ni catalystsin
thesupport of chemicd reactions. Whenalight-water cell
usingaNi cathodeisproducing 1,000 wattsof energy with
aout/inenergy ratioof 3to5, itistimetorecognizethat
electrochemical power cells are real, that
commercialization is pending, and that it is time to
augment our research effortswith moreinter-disciplinary
exchanges. Onbehdf of itsreaders, Fusion Facts highly
complimentsDr. Failefor bringing thistypeof articleto
our attention. Inaddition, our Sncerecomplimentstothe
authors for their enlightening experimental work.

ITALY - TRITIUM & NEUTRONS

D. Gozzi, Cignini,and M. Tomellini (Universita”La
Sapienza' Dipartimentodi Chimica, Roma), S. Fullani, F.
Garibadi, F. Ghio, M. Jodiceand G.M. Urciuali (Istituto
Superioredi Sanitaand Sezionel NFN-SanitaL aboratorio

di Fisca, Roma), "Neutronand Tritium Evidenceln The
Electrolytic Reduction Of Deuterium on Palladium
Electrodes," Fusion Technology, Vol21,No 1, pp 60-
74, 20 figs, 19 ref.

AUTHORS ABSTRACT

A Fleischmann and Ponstypeexperiment wascarried out
for approx three monthsin aten-cell electrochemical

system. All the cells were connected in series, and
electrolysiswas performed in galvanostatic mode at a
maximum current of 2.5 A, corresponding ontheaverage
t0500 mA/cm? Inthisexperiment, all cathodeswere
meadeof paladium, and theanodesweremadeof platinum.
Innine cells out of ten, the cathodes were shapedinto
parallelepipeds (25x 5x 5mm’) by high-vacuum sintering
accordingtoaprevioudy reported procedure. Thestarting
material for all theseel ectrodeswas palladium sponge
powder. Thetenth cathodewasmadeof 32 short 0.5mm
diameter palladiumwires, gold welded together at one
end. A similar concentration of screw dislocationswas
producedineachwire. Threedifferent groupsof sintered
cathodeswere used in the experiment, correspondingto
threedifferent sintering procedures. Ninecellscontained
0.2 M LiOD in DO as€ectrolyte. The tenth cell,

containing asintered cathode, wasin0.2M LiOD inH,O.
Measurementsof neutrons, tritiuminthesolutionandin
recombined gammarays, and dectrodetemperature
werecarried out. Whenthecurrent density reachedthe
highest values, amarkedincrease of the neutron detector
count ratewith repect to thebackground leve (2 count/h)
wasobserved. Theemissionsoccurredinbursts. This
behavior wasobserved for about 10 daysbut only when
thecurrent density wasset at >320 mA/cm? Inthefirst
part of that period, an excessof tritiumwith respect tothe
expected valuecal culated for theeectrol ytic enrichment
wasfoundinthreecellsout of nine(oneof thecellswas
inlight water). Thisexcesswasabout twicetheamount
expected with respect to theenrichment and about four
timestheinitial tritium contentinthe heavy water (267
decay/minper ml). Theother cells, includingtheonein
light water, did not show any excesstritium, theval ue of
whichwasin good agreement with thecal culated val ue.
Some aspects concerning the thermal behavior of the
electrodes are al so discussed.

AUTHORS CONCLUSIONS

The results given in this technical note show three
g gnificant experimental results, two of which are of
nuclear origin. They are asfollows:

1. A substantial increasein the neutron count ratewas
observed after about 60 days of continuous
experimentation.  The phenomenon showed a

discontinuous trend with a burst structure that |asted for
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about 10 days, and it seemed to be correlated withthe

valueof theelectrolysiscurrent density gppliedtotheten
cellsconnectedinseries. Therearesomeindicationsin
our experimental conditionsthat athreshold doesexist at
about 320 mA per sgcm. . ...

2. Tritiumexcessinthreecellsout of nine(onecell out of
tenworked inlight water) wasfound to beequal to about
twicethemaximum value expected by the electrolytic
enrichment andabout four timestheinitial valueof the
tritiumactivity. . .. Weareconfident about theseresults
because we systematically performed more than 350
tritium analysesthat wereawaysin agreement, withinthe
experimental error, with thecal culated values, and, as
other sourcesof error can beexcluded, webelievethata
nuclear process was really occurring in those cells.

3. Thepalladium cathodesthat gavetritium production
werepreparedin adifferent way from the other cathodes.

Findly, thereseemsto existagoodinternal consistency in
our results concerning the trititum production, the
tritium/neutron ratio, and theneutron count rate. . . . From
theexperimental and scientific point of view, weareata

pointwhereaquali g/ improvement of theexperimentation
|s required in order to contribute effectively to the
scientific development of this matter. . . . .
Inconcluding thistechnical note, webdievethat thetime
isripefor research onthenuclear processin condensed
matter to be considered in the same fashion as other
research that doesnot yet havewel|-consolidated theories
behind it, that does not yield routinely reproducible
results, that doesnot yet have completeacceptance by the
scientific community, that will not produce useful energy
atleast inthenear future, and so on, but arefinanced and
studied with the aim to understand.

ITALY - NO NEUTRONS

F. Cannizzaro, G. Greco, M. Raneli, M.C. Spitale, and E.
Tomarchio (Univergta di Palermo, Dipartimento di

IngegneriaNucl eare, Paermo), " Search For NeutronsAs
Evidence Of Cold Fusion," Fusion Technology, Vol 21,
No 1, pp 86-91, 10 figs, 9 refs.

AUTHORS ABSTRACT

Investigationsperformed at theUniversity of Pdermoin
an attempt toreproducethecold fusion” experiment are
reported. Thesearchwasdevoted to detecting neutron
emission from palladium electrodes electrolytically
charged with deuterium. Innotest wasneutronemission
significantly over the background observed, either in
burstsor continuous. Resultsof afew testsarereported.
For themoresensitivetest, anupper limit for D(d,n) cold

fusion (at 98% confidenceleve) of lambdg < 3.6 x 10%*
fusion/s per d-d pair is determined.

EDITOR'S COMMENTS

Inthelr conclusionsthe authorsstatethat their experiments
arein clear disagreement with the observationsof Pons
and Fleischmann. They did not perform the same
experiment. The cathode was Pd sheets. The cell
configurationdid notfollow P-F. Theelectrolysiswas
limitedto"3-to 25-htimeperiods.” They attemptedto
measuretheleast likely event of aP-Fcell. Their report
hasvaueasaseriesof experimental methodsthat did not
produce neutrons. Werecommend that they contact their
felow scientigsinRome. Seereport aboveby Gozzi et dl.

JAPAN - MIZUNO'S CELL
Courtesy of Marge Hecht

FujioNakano, "TheCold Fuson Cdl That Wouldn't Turn
Off" and Carol White, "I nterview with Tadahiko Mizuno,"
21st Century Science & Technology, Vol 4, No 4,
Winter 1991, pp 59-69.

EDITOR'S COMMENTS

Thesetwo articlesareacombination of areport by Fujio
Nakano whichwasfirst publishedin the Japanese mass-
circulation magazine, Bungeishunju, and aninterview by
Carol Whitewith Dr. Tadahiko Mizuno whoisonthe
faculty of engineering at Hokkaido University in Japan.
Dr. Tadahikordatesthat 24 yearsago, asastudent, hewas
sudyingthediffusonof hydrogeninto metals. Hestates,
"| evenused heavy water, so| may have seen deuterium-
deuterium fusiontaking placewithout recognizingit. | did
seesomedtrangeeffectsin adeuterium-paladium system
that | could not explain at the time." In Carol White's
interview with Dr. Tadahiko somedetailsof theearliest
replication of the Pons-Flelschmann discovery isreported.
In discussing the unexpected event of acold fusioncell
that continued to generate excesshest after thedectrolyss
wasturned off, White reportsthefollowing exchan %e
"Question: Youareus ngaclosed cell. Doyouthink t
isresponsible for your extraordinary result, since the
el ectrolytedoesnot smply boil off, asit doesinan open
cel? [Answer:] Yes, | think thehigher pressure[cell not
only closed but supportshigher pressures] and the higher
temperatureisadvantageous, although | did not planthe
experiment inorder to get thiseffect. Actualy, | just
wanted to conserve my electrolyte. Since our cell is
completdy closed, wecan easly raisethetemperature up
to 100 degreesand a soget higher pressures. Wedon't
havethe Flei schmann-Pons problem of boiling off our
liquid." Dr.
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Tadahiko plans to raise the pressure and work at 300
degrees C in future cold fusion experiments.

JAPAN - GAMMA-RAY EMISSION
From Chem Abstracts, Dec 16, 1991

ShinjiroWakao, Katsutomo Ozeki, Haruo Sawa(Fac. .,
Tokai Univ.,Hiratsuka), "Gamma-Ray emissionfrom
hydrogen-absorbing meta cathodesin deuteriumoxide,”
J. Adv Sci, 1990, Vol 2, No 3, pp 149-52, in Japanese

AUTHORS ABSTRACT

Sinceit wasreported that the D-D nuclear fusonmight be
occurring by theedectrolysisof D,O a room temperature,
somany scientistsaretryingto verify the reaction. H-
absorbing Pd, Ti, TiNiy., TiNi, ZrV, Ni,,, and
ZrV,sNiys, Wwere used asthe cathode, and gamma-ray
emiss onwasmeasured continuoudy by agammasurvey
meter accompanying the eectrolysisin LiOD/D2S0,-
D,0 solutions. At thesametime, the same experiment
was carried out in ordinary H,O containing LiOH or
H,SO, asthereference standard. Thesecathodeswere
mainly sinteredand theanodewasalwaysPtwire. The
electrolysiswascarried out by aconstant current method
till theelectrodewassaturated by D or H. Inthe casesof
Ti-Ni and Zr-V-Ni system (metalswhich havelarger H-
absorbing abilitiesthan Pd), their gamma-ray emissions,
i.e, thefusonrateswerefew timesasmuch asthat of Pd.
Fromgarttofinish of thedectrolyss thefusonratewas
not very dependent onthe D concentrationinthedectrode
inevery case. Thefusion rate decreased with thelapse of
electrolyzingtime. Thefusionmight beoccurringinaD
diffuselayer or areaction zonewherethe metal phaseis
transforming to thedeuteride phaseand micro-cracksare
developing because of the | attice expansion.

RUSSIA - FUSION REVIEW
Courtesy of V.A.Tsarev

V.A. Tsarev (P.N. Lebedev Physical Inst., Moscow),
"Current Statusof Cold Fusion," talk given at theFirst
International Sakharov Conference, May 27-31, 1991,
Moscow, 3 pgs, 4 refs (2 are conference reviews by
author.)

AUTHOR'SINTRODUCTION

Theterm"coldfusion” (CF) wasknown uptoMarch 1989
asthe synonym of muon-catalyzed fusion, suggested by
A.D. Sakharov morethan 40 yearsago. Broad useof this
termfor thelast two yearsisassociated with other kind of
phenomena: fusion at "ambient roomtemperature” of
nuclei of hydrogenisotopesembeddedinto crystd lattice.

Nowadays only few remember the unbelievable
resonanceinthewholeworld, caused by thefirst clamsof
CFfrom Utah and associated with hopesof asmpleand
ecologically safe solution to the energy problems
confronting humanity. .. . Later onan overwhe ming flow
of negativeresultsobtained by different groupsandthe
irreproducibility of almost all the results changed the
earlier enthusiasm to skepticism, irritation and disbelief
not only in energetics, but also in the reaity of the
phenomenonitself. Professor Morrison'stalk may serve
asan exampleof such extremely negativeattitude, which
takesa"pathological” form of obscurantism. However it
seemshardly reasonabletotakeasensibleview of theresl
situation to rely upon speculative philosophical
conceptions. Thisway one can easily attribute many
trendsof modern soci ety to pathology, sinceerrorsand
doubtsare inevitableinresearching new field[s]. Itis
morewise to do experimentsand | et the dataspeak for
itself. Inparticular let usdiscussthose, presented at the
recent Conferencesat Provo (USA), and Dubna-M oscow.

AUTHOR'S CONCLUSION

Inconclusion, while nowthereisnoreason to hopefor
energetics[energy useablein the environment], we do
haveagood reasonto beievethat CF assomekind of low
level anoma ousnucl ear effectsin deuteriunvsolidsexists
andisnot just mirage, created by artifacts. Itturned out to
beamuch more complicated and difficult problem than
had been expected at the beginning and needsvery serious
and professional study, promising interesting results.

EDITOR'S COMMENTS

Tsarev briefly cites the following main results and
problems of CF studies:

1. CFsignashavebeenclamedasfollows: &) duringD-
loading; b) during mechanical failure of D-loaded
materials; ¢)in some chemical reactions; d) in cluster-
impact fusion; €) when current isdriventhrough Si/Pd
ayers.

2. Conditions for CF are not clear.

3. Stochadticity [randomness] isacommon featurefor al
observed CF signals.

4. Neutron emission normally at the Jones level.

5. BEvidencefor CF stimulation by pulsed current or other

types of "shocks'.

6. No understanding, as yet, on the lattice role.

7. Neutron emission hasbeen correl ated with acousticand
radio emissions.

8. Many reportsof low-level neutron emissionfrom CF
exist, however, thecaseof tritiumiscontroversia. [Due,
inlargepart, to theunwarranted attack by Gary Taubes
published in Science, June 15, 1990.]

9. The mechanism of cold fusion is not universally
recognized.
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RUSSIA - SECOND REVIEW ARTICLE

V.A. Tsarev (P.N. Lebedev Physical Inst., Moscow),
"Cold Fusion Studies in the USSR," talk given at the
Second Annua Cold Fusion Conference, June29- July 4,
1991, Como, Italy, 15 manuscript pgs, 71 refs.

AUTHOR'SINTRODUCTION

Offering of a specia report dedicated to the Soviet
scientistsworksseemsto bequitejustified, sncethey are
not well known to the western scientific community.
Meanwhile, both quantitatively and qualitatively they
bring anoticeable contributionto theworld "databank” on
thisinteresting phenomenon. Itiseven possiblethat some
of these Soviet workshavebeen " precursors' of the"cold
fusion era'. However, inadequate integration of our
science with the western one, aggravated by scanty
telecommuni cation mediadevel opment, hass owed down
the processof information exchange on CF not only with
outer world, but alsoinour country. Itissufficienttosay
that thefirst Soviet Nationa Conferenceon CFtook place
only recently inMarch of thisyear (March 22-26, 1991,
Dubna-Moscow.) Figuratively speaking uptonow we
have been working behind the scenesand watching the
play. Now it istimeto raise the curtain.

Figurelillustratesthe"CF geografhy" inour country as
itwaspresented at the DubnaConterence. Theseworks
arecarried out by about 45 Ingtitutes. [In the cities of
Arzamas, Cheboksary, Cheliabinsk, Donetsk, Dubna,
Erevan, Kainingrad, Kharkov, Kiev, Krasnoyarsk,
Leningrad, Lugansk, Moscow, Novosibirsk, Obninsk,
Odessa, Omsk, Podol sk, Rostov, Sverdlovsk, Thilisi, and
Tomsk.] Thetotal number of laboratorieswhichtook part
in CF experimentsisno doubt more. However, many of
them stopped or "freezed" their activitiesafter thefirst
unsuccessful attempts and under the pressureof wide-
spread skepticism. The CF reputationinour country has
suffered greatly from rush andinexact experimentsof the
initial period, widely boosted witha massmedia. The
total number of soviet publications on CF certainly
exceedsonehundred (morethan 80 papersweresubmitted
a theDubnaConference.) About hdf of them aredevoted
to CF experiments, about aquarter are connected with
methodical and structural studies, and the rest - with
theoretical models.

... There are only a few prolonged well equipped
experiments with good statistics aimed to a high
reproducibility. Calorimetric measurementswere not
widely spread and developed. At the sametimeanumber
of worksbased on new origind ideasand techniqueshave
been done, which might haveinteresting continuations. .

EDITOR'S COMMENTS

Tsarev reportson CF under thefollowing headings: 1.
Nuclear mechanofusion; 2. Nuclear chemofusion;
3.Simultaneous direct registration of neutrons and
charged products of dd-fusion; 4. Correlation
measurements; 5. Cold fusion observations in gas-
discharge devices; 6. 14.1 MeV neutrons
registration from dt -->*He + n reaction; 7.
Neutron burst during PdD self-heating; 8. Surface
electron spectra measurements; 9. Gamma quanta
emission during electrolysis in the Ti-stream-gas-
LiD system; 10. Methods of CF stimulation; 11.
Dubna group results; and 12. CF models.

Inhistabular summaries, Tsarev ligs29 positiveresultsin
producing neutronsand gammas as compared with 6
negativepapers. In charged particleregistration there
were 4 positive and 3 negative papers. In tritium
productionthere were 7 positive and 3 negative (non-
conclusive) papers. Therewerefive papersreporting
neutron emission (1.3 to 10 times background) from
mechanofusion.

Weareindebtedto Dr. Tsarev for sending uscopiesof his
papers. Thissecond paper isavailableintheproceedings
of the ACCF2. Wehopethat thepolitical turmoil inthe
former USSR will not result in the dissolution of themany
high-qudity research laboratoriesand ingtitutesin Russia
and its surrounding countries.

RUSSIA - ACOUSTIC EMISSIONS

P.I. Golobnichii, G.l. Merzon, A.D. Filonenko, V.A.
Tsarev, A.A. Tsarika(USSR), "Detection of acorrelation
between nuclear, acoustic and electromagnetic emissions
during electrolytic saturation of palladium with
deuterium,” Kratk. Soobshch. Fiz.,1990,No 8, pp 26-
29, in Russian.

AUTHORS ABSTRACT

Two eventswereregistered with hard timecorrel ation of
theimpulsesof thenuclear, acoustic, and e ectromagnetic
emissionswhich confirm therel ation between the crack
formation and the low-temperature nuclear fusion
predicted by the acceleration model.

SPAIN - THEORY

Luis J. Boya (Fac. Cienc., Univ. Zaragoza, Spain),
"Possible mechanisms for cold fusion in Deuterated
palladium,” 4n. Fis., Ser. B, 1990, N0 86 (2), pp 221-3,
in English.
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AUTHORS ABSTRACT

Absorbedto saturationin metallicPd, d does not fuse
spontaneously at an?/ sensiblerate. Several enhancing
mechanismsexterndly driven, such asaternating currents,
therma hysteresiscycles d-band conduction coupled with
Bosestatistics, etc. arediscussed. Moreexoticavenues,
like He-M oessbauer effect are mentioned.

F. SHORT ARTICLES FROM READERS

EDITOR'S NOTE: Normally, the following article
would havebeen published by aﬁeer-reviewedjournal
such as Fusion Technology. The tragic death of our
friend, Dr. Andy Riley prompted Dr. Bushtowriteand
Fusion Facts topublish thisarticletohelpavoid future
accidents.

A Hypothetical '"Chemical-Nuclear Chain
Reaction" Based Upon the Transmission
Resonance Model

By Dr. Robert T. Bush

ABSTRACT: Theauthor'scoldfusonmodel [1,2], the
TRM (Transmisson ResonanceMode) showsthet, while
most electrolytic cold fusion experiments involve
essentially surface, or near surface, reaction, so that only
asmall amount of the palladiumisinvolved along with
only atiny fraction of thetotal deuteronsinthepalladium
cathode, itishypothetically possible, under conditionsof
high loading and high temperature, toinducea" chemical -
nuclear chainreaction” producing arelatively largeburst
of thermal energy. Whilethistheoretical investigation
was prompted by the recent tragic accident at SR,
International inMenlo Park, Cdifornia, thehypothetical
scenario presented here is not purported to explain
that accident.

Inmost e ectrolytic cold fusion experimentsthereisgood
reasonto believethat the excess heat producing reaction
occursat, or near, the surface of the pall adium cathode.
This, for exampleisin agreement with theauthor'smodel
[1,2] for cold fusion, the TRM. This viewpoint is
buttressed by the fit of the TRM, which at the surface
involvesthe activationpotential, to excesspower data
obtained at Cal Poly by the author and his colleagueR.
Eagleton [4], and also by the recent preliminary cold
fusionresearchinour laboratory involving thinfilmsof
palladium [2,3] (as thin as 5 microns in one case)
electroplated onto silver and manufacturedfor usby E.
Bubernack and E. Storms of the LosAlamos National
Laboratory. Thus, inthetypical eectrolytic experiment,
amost all of the palladium and the d's (deuterons) at
interdtitid latticesteswithinthepaladium, aresmply not
usedin any directway. Thisuseof d's, asit turnsout,
according to the TRM, will be will be seen to be an
important safety featurein theseexperiments. However,

If such anexperiment isnow pressurized with D, gasto
produceahighloadingfraction of d'sto Pd atomsinthe
cathode, and high temperaturesareemployed asmade
Boss' bleby theincreased bailing point of the heavy water-

ased el ectrolyte achieved viathat pressurization, there
appears, onthebasisof the TRM, to bethe possibility of
a "chemical-nuclear chain reaction" resulting in a
relatively largeburst of thermal energy. Whileneutrons
would accompany thisburgt, their number would probably
bemany ordersof magnitudetoo small to account for the
energy release based upon our present empirical
knowledge of thebranching ratiosinvolvedin coldfusion
work.

Accordingtothe TRM [1,2], two essentia conditionsfor
theexcess heat reaction to occur are a"lattice” of d's,

whichisproduced by theloading of d'sintointerstitial

sitesof the palladium cathode, and then d'sincident upon
thesurfaceof that latticeof d's. Inthetypical experiment
thisfact leadstothesurface, or near surface, excessheat
reection (hereafter: surfaceeffect) asprevioudy indicated.
However, any change that can turn part of theinterior
population of d'sof the cathodeintoitinerant d'sclearly
alsopresentsuswith the sametwo essential conditions
indicated above. In this case one would now have a
volume effect for theexcessheat in additiontoasurface
excesshest effect. Oneor theother may then dominate, or
they may beabout equal with regard to excess power
production. There appears to be empirical evidence
suggesting this. Thus, anumber of observershavenoted
that varying thecurrent, e.g., pulsing thecurrent, canmake
theexcessheat effectincrease. Thiscanbeexplained by
noting that, if the surface effectistoo small to detect, the
volumeeffect induced by varying the current may make
theoverall excesspower contribution of thetwo effects,
volumeand surface, largeenoughto detect. Theobserver
will often indicate that the excess power effect was
apparently triggered by the current alteration. To
understand how thevolumeexcesshest effect (hereafter:

volumeeffect) isinduced, recall that the electricfield
associated with the current provides the predominate
pressure to maintain deuteron loading in the cathode.

Thus, alowering of the current will typicallylead toa
decreaseintheloading produced by d'smoving out of the
cathode, whileanincreased current increasestheability of
the cathodeto hold d'sand resultsinthemovement of d's
intothecathode. With regardtoalowering of thecurrent,
thesurfaceeffect will typically decrease because of the
decreasad |oading and becausethel owered current directly
diminishestheflux of incident deuteronsupon the surface.
However, theincreaseinthe population of itinerant d's, as
d'smove within thecathode inresponseto changesin

loading, should produceavolume effect, which may then
predominatein generating excesspower. Thus, K. Wolf
[5] of TexasA&M noted early onthat apalladium caethode
In hislaboratory had heated up significantly after the
current had been turned
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off. Morerecently F. Nakano reported on acathodethat
gaveremarkableamountsof excessheat for several days
after it had been turned off. (The suggestion by J.
Waisman [ 7] that hydrogendiffusionin palladium may
takemuchlonger than would beindicated by Fick'slaw
may be applicable here.) And, of course, there isthe
recent experiment of E. Y amaguchi and T. Nishioka[8] of
NTT Basic Research Laboratoriesof Tokyoinwhichan
explosiveburst of heat and neutronswas produced by the
"out-transport of deuteronsinpalladium.” A wafer of
palladiumloaded with deuteronshadthed'sretained by a
thinfilm of gold on onefaceand athinfilm of magnesium
oxideontheoppositeface. Approximately anhour after
this sandwich had been placed in avacuum chamber it
exploded violently, producing aburst of neutrons and
enoughtherma energy tofusethegoldwith the pa ladium.

E. Storms[9] of theL osAlamosNationd Laboratory has
mentioned to theauthor that there could conceivably bea
resemblanceof the' Y amaguchi burst experiment [8] tothe
tragicaccident at SRI, International. Thiscombination
prompted the author to explore the hypothetical
Implicationsof the TRM for the Y amaguchi experiment
and thus, potentially for the SRI accident. Infact, the
author had previoudy considered avolumereactionwith
itinerant d'swhen treating the neutron emiss on component
of coldfusion, and especially theresultsof theexperiment
by Zelensky [10] (Russia, HarkovaPhysical Ingtitute) on
temperature-dependent neutron emission associated with
deuteron thermal desorptionfromthinfilmsof titanium
and pdladiumthat had beenion-implanted with deuterons.
Thisconsiderationled theauthor totreat theinterior of a
loaded palladium (titanium) crystal asasuperposition of
"diffractiongratings’. Thenfor agivenfractiond loading
(or stoichiometry, whichisactualy atechnically correct
termonly inthecaseof titanium), theproblemispartialy
statistical inthat one established thedifferent average
chainlength, and thusweighting factorsfor thedifferent
gratings. Thus, considering aone-dimensional chain of
interdtitial Sites, the possiblegratingsareasfollows. those
for which every d has anearest neighbor in the one-
dimensional chain; thosewith every other intergtitia site
empty; thosewithonly every third siteoccupied by ad;
etc., etc. Of course, astheloading fractionincreasesthe
gratings consisting of d's with nearest neighbors
predominate. Prior to the author's poster session
presentation [11] at the Como meeting showing an
excdlent fit of the TRM to Zelensky'sdata, and prior to
my giving computer printoutsto severa experimentalists
doing neutron burst work, theauthor obtained permission
from the editor, G. Miley [12], to send a partially-
completed theoretical paper, "The Deuterated Metal
Latticeasa Superposition of Diffraction Gratings. A
Partia Explanation of Neutron Emissonin Cold Fusion”
[13], toFusion Technology containing thefit of the TRM

totheZdensky dataaswell astheagorithmsemployedto
predict the temperature-dependence of the neutron
emissionlinesfor titanium (palladium) alongwith their
derivation and explanation. Thus, for example, the
approximate centers of the prindpa temperature-
dependent neutron emission lines for titanium and
palladium, from roughly about room temperaturedownto
about absolutezero areasfollows (atemperaturein bold
impliesaprimary emissionline--largest reection strength
--and other temﬁeraturesi ndicatesa lineof secondary
reaction strength:

Temperaturesfor deuterated titanium: -3C,-30C, -56C,
-104C, -120C, -146C, -183C, -198C, -213C, -236C, -
246C, -255C, -270C.

Temperaturesfor deuterated pal ladium: 6C, -50C,-78C,
-105C, -153C, -173C, -193C, -225C, -238C, -249C, -
269C.

The point to bemadehereisthat thevolumereactionfor
neutron production would be accompanied by other
reactions associated with, for example, and very
importantly, excessheat. As aready mentioned, the
excess heat would be expected to be many orders of
magnitudetoo largeto be correlated with the neutron
production. We now proceed to demonstrate a
hypothetica " chemicd-nuclear chain reaction” associated
with the stoi chiometric and temperature-dependent parts
of the relative excess power in the TRM.

Figure 1 shows part of the temperature-dependent
emissionlineswiththeir relative heightsshownfor the
respective stoichiometries S=0.96, 0.94,0.92,0.90, and
0.80. Thebasesgiverespectivewidthsof thetransmisson
resonancewindows [1,2], which thegpproximaterdative
height of a window is given by the height of the
Maxwell-Boltzmann energy distribution employed
for the itinerant d's for the temperature (energy)
at the center of the transmission resonance line
times a factor for the relative heights of that line

based upon the stoichiometry as shown in Figure
1. (Seethefigure, Col 1 page 21.)

Figure 2 (See Col 2page 21) showsthe corresponding
hypothetical temperature-dependent relative total
excess heat production rates (arbitrary units) versus
temperature from about room temperature to
about the melting point of palladium for the
stoichiometriesof 0.80,0.92,0.94, and 0.96, whereall
other factorsareassumed to bethesame. Note the rapid
rise of the relative reaction rate curve with small
changesinS. (Similar curvescould beworked out for
cases of S greater than 1.00).

[ Textiscontinued after Figure 1 onthenext pageand then
underneath Figure 2, column 2 on the next page.]
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Figure 1. Temperature-dependent emission lines,
indicated by thecolumns, for deuterated pall adium based
upon the TRM.

Temperatures at the top indicate the energies (in
temperature units) of the centers of the six lines from
321K t01,684K. Notethat linewidthsincrease asthe
energy increases, and that the relative heights, which
provideareaiveweighting factor for theemission power,
Increasewiththestoichiometry, S, but areindependent of
energy (temperatureunits). Thus, the line centered on
an energy of 1,121K for S=0.96 has a width about
twice that of the line centered on 321K for S=0.80
and has a relative height about seven times that of
the latter.

Consider a highly-loaded cathode in operation with a
sgnificantly elevated e ectrolytetemperature. If now the
electricfield maintainingthe high stoi chiometry of the
cathode were cut off, or significantly reduced, the
resulting rateof excessheat production inthecathode
volumeassoci ated with the suddenly-increased popul ation
of itinerant d's reacting with the various diffraction
gratingsof d'sininterstitial Sitescould belargeenoughto
generatearelatively large pulseof therma energy. The
decreaseineectrictield could betriggered by theventing
of thedeuteriumgas: If theD, gaspressurewerereduced

to the point that rapid boiling of the electrolyte occurred,

Theoretical Reaction Rate vs Temperature (K)

Relative Reaction Rate

T
1000 2000

Temperature (K)

Figure2. Relativereactionrate asafunction of cathode
temperaturefor four difference stoi chiometriesbased upon

the TRM.

Thus, for example, accordingtothe TRM thereectionrate
(total excesspower production) inthecathodewould be
about 30 times as great for the case in which the
temperatureis 1,850K and S=0.96 as for the case of
1,000K, S=0.80.

thedepth of dectrolytewould rgpidly decreaseuncovering
thecathode. Thecorresponding decreaseintheelectric
fieldwould result inthecreation of asignificant number
of itinerant d'sthroughout the cathodevolume setting the
stagefor theformation of athermal energy pulse. TheD,
gaswould not ignite, sincetherewould beno oxygenin
thepressurized vessd for it to undergo combustion with.
However, transfer of thermal energy tothesteamandto
thisgascould causetheviolent expans on that would test
the mechanical strength of the containing vessel.

This type of reaction might be characterized as a
"chemica-nuclear chainreaction” sincethedecreaseinthe
electricfield caused by thedecreaseinthedectrolytelevel
would causetherapid buildup of itinerant d'sasthel atter
areboosted out of interstitid sites. Withtheproportional
increaseinthe number of cold fusion reactionsfurther
increas ng thetemperatureand theresultingincreasing rate
of decreaseintheé ectrolytelevel, the processmight be
accelerated, etc. Fromthetimeat whichthed ectrolyte
level beganto decrease, dueto vaporization of eectrolyte,
itisestimated that the buildup of acritical overpressurein
apressurized canister of ten centimeter radiusmight have
required about amillisecond. Again, however, it must be
reiterated that this scenario is strictly
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hypothetical and does not necessarily provide an
explanation for the tragic SRI accident.
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G. LETTERS TO THE EDITOR

NEW ENGLAND JOURNAL OF MEDICINE IS
MISINFORMED

Note from Marge Hecht, 21st Century Science and
Technology

MargeHecht citesthefollowing misinformationfromthe
Nov 7, 1991 New England J. of Medicine, pg 1372:
[Article justifies the Ingelfinger rule where Journal

publishes only that which has not been submitted or
reported el sawhereand citesabusesof scienceby press
conferenceincluding the announcement of a drug for
treatingHIV.] "...Thehopesof patientswithHIV infection
wereraised, aswasthestock inICN Pharmaceuticals.

Subsequently the Food and Drug Adminigtrationfound the
claimtobeunwarranted. Science by press conference
is not limited to the field of medicine, of course,
Pons and Fleischmann engaged in a spectacular
example when they announced that they had
achieved cold fusion. Theirinstitution, theUniversity
of Utah, waspromptly voted substantia fundsby the state
legidaturetofurther theresearch. Onceagain, thework
was not published. It is not clear whether the
announcements about cyclosporine
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and ribavirin shortened lives, but they did raise false
hopesand contributetoindiscriminate cynicism about the
validity of medical research. Thereis an inevitable
tension, then, betweentheorderly processof scienceand
thepublic'sright to know, between quality and speed,
between doing it right and doing it fast.”

[Note the misinformation: Pons and Fleischmann
submitted their patent applicationsand their technical
paper to peer-reviewed {'ournals prior to public
announcement. Ponsand Fleischmanndid not call the
pressconference. The presswas called by University
official sbecauseof numerouscalsthey weregetting from
many people with copies of the paper that had been
submitted for peer review. The news of the evidence
of cold fusion was too dramatic to be contained by
the protocols of the peer review process. The
reported productionof tritium and excessheat and the
reported neutron productionwerereplicated in at | east
twelvelaboratorieswithinthirty days. Thecurrent count
of replicationismorethan 120laboratoriesin morethan
20 countries. Peer-reviewed publicationsof failuresare
still being cited to the gullible asproof of failure of
Ponsand Flei schmannand asproof that cold fusonisnot
real. What is leading to public cynicism is the
unquestioning acceptance, even by theprofessiona media
(Science, Nature, Encyclopaedia Britannica, Nova, et
al.) of emotional attacksonthecredibility of two brilliant
scientistsand/or their work. Fusion Factsissorry tofind
that thestaff of The New England Journal of Medicine
would become another unwitting party to the
unprofessional and emotiona attack on coldfusion. The
public hastheright to know thefactsand theright to have
the facts reported right and fast. Slowness is not
righteousness, neither is misinformation. Lives are
being lost by unnecessary energy-related pollution.
Stick to medicine NEJM, you are not competent in
cold fusion. Hal Fox, Editor-in-Chief.]

NOTE ON H,0 DILUTION
By Dr. Samuel P. Faile

Referring to "Fusion Technology, "Review of
Experimenta ObservationsAbout the Cold Fusion Effect,”
by Edmund Storms, pp433-477, Vol 20, No 4, December
1991 (animpressive review with 359 references). This
review covered publishedinformation. Inasurvey of heat
effectsDr. Stormsnoticed that theresearchersobtaining
positiveexcesshesat resultstended to have moreaccurate
calorimeters than the ones reporting negative results.
[Contrary to statementsby Petrasso who makesclaimsof
much better equipment onthe part of many who reported
negativeresults. Ed.] Onpage441lismentioned theeffect
of light water replacement on excess heat. The
substitution of H,Ofor DO took from 20 to over 100

hours to cause the disappearance of the excess heat. An

important clueto the cold fusion puzzle may have been
revealed. The cold fusion reaction isthought to occur
mainly at the surface. If the cold fusion reaction is
dependent on deuterium, why doesit takesolong for the
excesshesat productionto stop? It would appearsthat the
useof H,O would quickly causethe surface layer to be
loaded with hydrogen rather than deuterium. Perhapsa
resonating quantum potential wave is set up that is
stimulated by the collective del ocalized deuteron wave
functions. Theresonating quantum potential wavewould
taketimetoformand be pinned to thepall adium | attice or
metal surface.”

[Many articles and technical notes have been written
speculating on how the d-d reaction cantake place, be
darted, or continue. Experimenta evidence hasbeen cited
ranging from short burstsof nuclear byproductsand/or
heat to thelong-term production of heat. Twogroupsin
Oak Ridgegot contrary resultsinlight water dilution of
their working experiments showing both quick and ow
guenching of heat-producing cells. New experimental
evidenceisintheprocessof being published that shows
promising results in the use of light water and nickel
electrodes. Fusion Facts |ooksforwardto sharing these
reportsof peer-review articlesontheseexperiments. We
areespecidly interestedinreportsthat support the"ease
of replication” foundinthelight water/nickel cells. For
example, we havegresat respect for the scientific ability of
Dr. V. Noninski and Dr. James M cBreen, both of whom
havereplicated thelight water/nickd cathodeexperiments.
Dr. Failehasbeen oneof our best suppliersof information
and specul ation in hiscontinued search for understanding
of cold fusion. We thank Dr. Failefor his continued
contributions. Ed.]

LETTER FROM BEIJING, CHINA
From Professor of Physics, Xing Zhong Li

After somekind personal comments, Prof. Li writes:
"Duringmy six-year stay intheUS (1979-1985) | was
impressed by the unselfish dedication of Americanfriends.
Sciencecannot devel op without such dedication. Inthe
last letter, | enclosed a copy of my review talk, "The
Chinese Effort in Understanding the 'Cold Fusion'
Phenomena'... Throughthat report you seewhat | have
beenworking on and thinking about (threeanomalies). ...
[Ascoveredintheenclosed] copy of "Identification of the
Energetic Charged Particlesin Gas-L oading Experiment
of 'Cold Fusion' Using CR-39 Plastic Track Detector".
Thispaper issupposed to be publishedinthe Proceedings
of Il ACCF. If youthink that these papersare helpful |
may send you more along thisline.

"l have been engagedin thetheory of thePlasmaPhysics
and Controlled Fusion for morethanthirty years. 1 am
attempting to understand what happened in those three
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anomalies while | am pushing forward the necessary
experimentswithinthelimited funds[available]. Wedo
have some "models' or "theories' to explain these
experiments(the Precursorsand the Energetic Charged
Particles). | would liketo send the short articleabout our
work when it is available. Currently, none of my
colleaguesareworking inor theori zing about Zero-Point
Energy. Perhapsthey will in the future.”

[Comments: We are most pleased to hear from our
scientist friendsabroad and wewill be most pleasedto
receivecopiesof any papersthey can sendtous. Wedo
welcome short papers on current cold fusion topics.
Thank you Professor Li foryour |etter and the copy of
your recent paper. Seeour review inthisissue: China -
CR-39 Track Detector. Ed.]

H. CONFERENCES, PAPERS & MISC.
PROCEEDINGS NOW AVAILABLE

TheProceedingsof Il ANNUAL CONFERENCE ON
COLD FUSION, Como, Itay, June 29to July 4,1991
arenow available. Forinformation onordering, please

\Ilv;iteto: SIF, ViaL. degli Ondalo 2, 40123 Bologna,
taly.

LETTER FROM JAPAN
From Professor Hideo Ikegami

ANNOUNCING: THE 3rd INTERNATIONAL
CONFERENCE OF COLD FUSION (ACCF3)

Date: October 21 (Wed) - October 25 (Sun), 1992
Place: Nagoya Congress Center, Nagoya, Japan

Theconferencewill cover thebroadest topicsrelevant to
the cold fusion phenomenainthebroadest researchfields
including nuclear physics, electrochemistry, and solid-
state physics.

The tentative dead lines are:

Preliminary Registration: 15 March 1992
One-Page Abstract: 15 June 1992

Final Registration: 1 September 1992

Thesucceeding announcementswill bemailed solely to
thosewhoreturnthepreliminary registrationformby 15
March 1992.

Thefinal registrationform andahotel reservationcard
will beenclosed withthe 2nd and 3rd Announcements

which will be sent in April and July 1992, respectively.

For further information contact the Conference Chairman:
Professor Hideo |kegami
National Ingtitute for Fusion Science
Nagoya, Japan 464-01
Phone: 052-781-5134 (office)
Fax: 052-781-9564
E-Mail: ikegami @nifs.ac.jp

Fusion Facts will continue to publish the latest
information about thisconferenceto keep youinformed.
Prof. Ikegami states, "Thenext cold fusion conferencein
Japan will be a crucial and exciting one.”

NEW FROM FUSION FACTS - Fusion Briefings

New from the Fusion Information Center is Fusion
Briefings, a3.5 pagenewd etter, thatisamonthly digest
of coldfusiondevel opments. Writtenwiththelay person
inmind, itisanoverview of what ishappeningintheareas
of research, business, patents, and thecompaniesinvolved
with cold fusion. Designed for themanager who needsto
beawareof cold fusion devel opment, but doesnot require
all of thetechnical details, Fusion Briefings letshim
track the developmentsthat will havethemost impact on
his business.

Fusion Briefings isairmailedtoyoufor only $49.00for
twelveissues. Singleissuesare $5.00 per issue. Mention
to usthat you saw thisnoticeand wewill sendyouafree
complimentary copy.

For Fusion Briefings, writeor phoneusat theaddressor
phone number below:

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

NEW BOOK AVAILABLE - Impact Studies

"FusionImpact" isnow availablefor $15.00. Updated
with new statistical informationand graphstoillustrate
and support theinformation, " Fusion Impact" isatimely
resource book detailing theimpact that enhanced energy
systemswill haveon eght industriesand the government.
Thislatest edition includes comments on commercial
strategy based on the new light water electrochemical
cells, one of which isnow producing 1 kW of power.

Order by mail or phone from:

P.O. Box 58639, Salt Lake City, UT 84158
Telephone: (801) 583-6232
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FUSION CONCEPTS - A computer-based
tutorial.

If you know someonewhoisinterested inlearning about
coldfusion, "Fusion Concepts' may bethebest wayto
teach over eighty conceptsassociated with coldfusion. If
cathodeand anode are meaninglessand confusing asyou
read about cold fusion developments, then "Fusion
Concepts' canhdlp clarify what thedifferenceisand how
they are used. "Fusion Concepts' is interactive
coursewarethat takesan individual throughthephysics
and chemistry background that makesup cold fusion, but
controlsthelearning by allowing the student to progress
only after the student demonstratesthat he understands
each concept. "Fusion Concepts” is a two-diskette
| BM-compatible software packagefor $95.00, and comes
on either 3.5" or 5.25" diskettes. The second diskette
includesINFOFIND, asearchandretrieva program that
allowsthe user to enter any non-trivial word(s) and be
positionedinthetext materia at any selected linewhere
that word(s) occurs.

Order FUSION CONCEPTS from:

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

ELECTRON BEAD PATENT ON DISKETTE

We found the Kenneth R. Shoulders' patent, "Energy
ConversonUsing High Charge Dengity" soimportant and
so full of information on electron bead formation,
manipulation, and conversionthat weput it on diskette.

The 80 columns of patent description was soO
informativethat we haveindexed all of thewordsusing
our INFOFIND search and retrieval program. The
INFOFIND program plusall of the patent writtenwords
arecombinedonto | BM-compatiblediskettes (specify
either 5 1/4 or 3.5 inch diskette.)

Asaspecia to our subscribers, wewill send you this
important patent information plus the 38 pages of
drawings for only $25. The price is $45 to non-
subscribers.

Order from:

Fusion Information Center

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

Fusion Facts DOES ACCEPT SHORT
ARTICLES
The goal of Fusion Facts is to present the latest

information on enhanced energy devicesinthe shortest
possible time. Therefore, we use only our local staff,

correspondents, and scientist friends in making
acceptance decisions on submitted articles.

Weareespecialy interestedin any new discoveriesthat
improvethereplication of cold fusion electrochemical
cellsor of other devicesthat provideexcessenergy. We
areaso interestedin simply-stated summaries of your
theories or models, especidly as they pertain to
improvements of devices that produce excess energy.

Brief Letters to the Editor area sowelcome. Topicsof
interest includelatest businessdevelopmentsrel ated to
coldfusion, patentinformation, and your constructive
criticism of any cold fusion concepts. We especially
welcomenews of any enhanced energy devices that
have been reduced to practice.

Remember to keep your written material simple but
precise. A largefractionof our subscribersdo not have
English as their primary language.

Send your contributions to Hal Fox at:

P.O. Box 58639
Salt Lake City, UT 84158

Or FAX to: (801) 272-3344
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