National Cold Fusion Institute

August 10, 1990

Dear Colleague:

I am pleased to be sending you these conference proceedings in connection with the
First Annual Conference on Cold Fusion. As sponsors of the conference, we at
NCFI and the University of Utah wish to thank you for your participation in the
conference. We found that the exchange of ideas and information at the conference
stimulated new experimental and theoretical research at our institute, and hope that
many others were similarly prompted in their study of the interesting phenomena
which were discussed during our meetings.

The papers which are presented in the enclosed proceedings will give interested
readers an in-depth perspective on the material which was presented at the
conference. Like the conference itself, we feel the proceedings will lead researchers
to a greater depth of understanding in this emerging field of inquiry. We wish to
extend our thanks to those who prepared the material presented in this volume, to
those who attended the conference, and to those who will pursue research in these
important phenomena.

With regards,
THE NATIONAL COLD FUSION INSTITUTE

@ P
Dr. Fritz G. Will
Director
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OPENING ADDRESS
By
FRITZ G. WILL
Director
National Cold Fusion Institute

Welcome to the First Annual Cold Fusion Conference sponsored by the University of
Utah National Cold Fusion Institute. My name is Fritz Will and, as director of the
Institute, it is my pleasure to open this conference at which more than 200
attendees will have the opportunity to share the results in cold fusion research, as
presented by 40 speakers from the United States, India, Italy and Taiwan.

The objectives of this conference are, as in any scientific meeting, to provide a
forum for scientists to present the results of their research and to discuss the
findings of others, thereby stimulating new ideas and advancing our understanding.

It has now been one year since Drs. Fleischmann and Pons announced that they had
observed nuclear fusion at room temperature. They reported that they had observed
unusually large amounts of excess heat and evidence for the occurrence of nuclear
reactions when applying an electric current between a palladium cathode (negative
pole) and a platinum anode immersed into an electrolyte solution of LiOD in heavy
water (D20).

The announcement evoked euphoria in many, but skepticism in some. The possible
technological implications were and are enormous. But, what was originally
believed to be simple experiments that could be readily reproduced in other
laboratories, turned out to be complex phenomena that defied confirmation in many
laboratories and which cannot be explained on the basis of classical nuclear physics.

However, persistent and careful work by recognized experts in the fields of
electrochemistry, nuclear measurements and materials science has now led to
confirmation of the Fleischmann and Pons results in many laboratories in the United
States, Japan, India, Italy, Russia and several other countries.

The papers to be presented during this conference will report on the generation of
excess heat, determined in careful calorimetric measurements, observations of
tritium levels far in excess of background, and the detection of strong neutron
emissions. The multitude of results obtained by so many different groups can no
longer be explained away as experimental artifacts. The reality of these effects is
further underscored by the absence of such effects in carefully executed control
experiments, employing hydrogen instead of deuterium or platinum instead of
palladium. At this conference, another significant set of presentations will occur.
Theoretical physicists will present novel theoretical models aimed at explaining
why nuclear fusion can occur in solids, where classical nuclear physics (applicable
to gases) fails to provide explanations.
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While the key observations relating to cold fusion have been confirmed by many
competent groups, it is also true that the phenomena cannot be reproduced on
demand and that an understanding of the underlying mechanisms is not at hand. The
phenomena involve surface chemistry and the behavior of a metal loaded with
deuterium.  Appreciating the complexities and well-known irreproducibilities
involved in each of these cases individually, many scientists are not surprised that
one year of research and development have not been sufficient to unravel the
complexities of cold fusion, which combines both cases.

The history of science and technology has many examples where irreproducibility
had been experienced for years. A prominent case is the metaloxide semiconductor.
It took years of effort with multi-million dollar expenditures to achieve
reproducible performance of such semiconducting devices. What ultimately led to
reproducibility was the careful control of the level of impurities, most notably,
sodium.

The basis of many critics for rejecting cold fusion out of hand has been that the
experimental results violate the predictions of classical nuclear physics and, hence,
must be erroneous. It is not the first time in science that a radically new finding
has defied traditional thinking and existing theories. Nor is it the first time that a
revolutionary discovery has been rejected by a large fraction of the scientific
community. A prominent example is Galileo's declaration that the earth circles
around the sun rather than vice versa. We recall that Galileo was ultimately forced
to swear that his revolutionary new concept was false after all.

We know that we live in much more enlightened times today. We know that
experimental results cannot be declared wrong by voting. We know that the reliable
results obtained by a minority must not be regarded as wrong only because a
majority of others has failed to confirm these results within one year.

Research into the intriguing phenomena of cold fusion must and will continue. It
will continue because dedicated scientists will not rest before the phenomena of cold
fusion are fully understood and because sponsors with vision will continue to
support the progress of science. The scientific process of seeking understanding
must not be interfered with. The freedom of science is just as basic as the freedom
of speech.

March 29, 1990
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PROGRAM

Wedn March 28. 1
700p.m.-  REGISTRATION and RECEPTION
9:00 p.m.

Thursday, March 29, 1990
7:00-8:30 a.m. REGISTRATION

8:30 OPENING COMMENTS
F.G. Will, Director
H. Rossi, Conference Chair
National Cold Fusion Institute (NCFI)

WELCOME

. Cumming

Chair, Board of Trustees
NCFI

Session Chair: H. Rossi
University of Utah/NCFI

8:45 Calorimetry of the Palladium-Deuterium Systems
S. Pons and M. Fleischmann
University of Utah/NCFI

9:30 Calorimetry and Electrochemistry in the
D/Pd System
M.C.H. McKubre, R.C. Rocha-Filho, S. Smedley, F. Tanzella,
*J. Chao, *B. Chexal, *T. Passell, and *J. Santucci
Stanford Research Institute
*Electric Power Research Institute

10:00 Anomalous Calorimetric Results During Long-Term
Evolution of Deuterium on Palladium from Alkaline
Deuteroxide Electrolyte
A.J. Appleby, Y.J. Kim, O.J. Murphy, and S. Srinivasan
Texas A& M University

10:30 Break

10:40 Initial Calorimetry Experiments in the
Physics Division at ORNL
(Paper not submitted)
D.P. Hutchinson, C.A. Bennett, R.K. Richards, J. Bullock IV,
and G.L. Powell
Oak Ridge National Laboratory

11:00 Recent Measurements of Excess Energy Production in
Electrochemical Cells Containing Heavy Water and Palladium
M. Schreiber, T.M. Giir, G. Lucier, J.A. Ferrante, J. Chao*
and R.A. Huggins
Stanford University
“Electric Power Research Institute
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hur. March 29, 1 ntin PAGE

11720

11:40

12:00

Session Chair:

1:30

2:15

2:35

3:20

3:40

4:00

4:15-6:00

Session Chair:

7+30

8:15

Quartz Crystal Microbalance Study of 57
Palladium/Hydrogen Interactions

G.T. Cheek and W.E. O'Grady

Naval Research Laboratories

Investigation of Nuclear Processes in Deuterated Metals
(Paper not submitted)

J. Santucci

Electric Power Research Institute

Lunch Break

J. O'M. Bockris
Texas A&M University

Overview of BARC Studies in Cold Fusion 62
P.K. lyengar and M. Srinivasan
Atomic Energy Commision, Bombay, India

Experimental Considerations in Electrochemical 82
Isoperibolic Calorimetry

T.M. Gar, M. Schreiber, G. Lucier, J.A. Ferrante, J. Chao* and R.A. Huggins
Stanford University

*Electric Power Research Institute

Theoretical ldeas on Cold Fusion 91
G. Preparata
University of Milan, Iltaly

Status of Coherent Fusion Theory 99
P.L. Hagelstein
Massachusetts Institute of Technology

Quantum Mechanics of "Cold" and "Not-So-Cold" Fusion 119
S.R. Chubb and T.A. Chubb

Naval Research Laboratories

Dinner Break

Guided Tours of National Cold Fusion Institute

(sign-up sheets at the conference registration desk)

(walk east of hotel five minutes to 390 Wakara Way)

J. Brophy
University of Utah

Nuclear Energy in an Atomic Lattice 130
J. Schwinger, Nobel Laureate
UCLA

Adjourn
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PROGRAM
Friday. March 30, 1 PAGE

Session Chair:  R. Huggins
Stanford University

8:15 a.m. Does Tritium Form at Electrodes by Nuclear Reactions? 137
J. O'M. Bockris, G.H. Lin, R.C. Kainthla, N.J.C. Packham, and Q. Velev
Texas A&M University

9:00 A Study of Electrolytic Tritium Production 149
E. Storms and C. Talcott
Los Alamos National Laboratory

9:45 The Initiation of Excess Power and Possible Products of 164
Nuclear Interactions During the Electrolysis of Heavy Water
C.D. Scott, J.E. Mrochek, T.C. Scott, G.E. Michaels
E. Newman, and M. Petek,
Oak Ridge National Laboratory

10:30 Panel Discussion - Thermal Phenomena
F.G. Will, Moderator
J. O'M. Bockris
M. Fleischmann
R. Huggins
M. McKubre
S. Pons
E. Yeager

11:30 Lunch Break

Session Chair: H. Menlove
Texas A&M University

1:30 Cold Nuclear Fusion in Condensed Matter:
Recent Results and Open Questions
(Paper not submitted)
S. Jones
Brigham Young University

2:05 Search for Nuclear Phenomena by the Interaction between 170
Titanium and Deuterium
F. Scaramuzzi, F. D'Amato, A. DeNinno, P. Zeppa, C. Pontorieri, F. Lanza
ENEA, Rome, ltaly

2115 Statistical Analysis of Neutron Emission in 175
Cold Fusion Experiments
M. Srinivasan, A. Shyam, S.B. Degwekar, and L.V. Kulkarni
Bhabha Atomic Research Center, Bombay, India
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3:00

3:30

3:40

4:00

4:20

4:40

5:00
6:00-7:30

ntin

The Effect of Velocity Distribution and Electron Screening
on Cold Fusion

R.A. Rice, G.S. Chulick, and Y.E. Kim

Purdue University

Surface Reaction Mechanism and Lepton Screening for Cold
Fusion with Electrolysis

Y.E. Kim

Purdue University

Break

On Aspects of Nuclear Products
G.H. Miley, M.H. Ragheb and H. Hora
University of Illinois

Isotopic Mass Shifts in Cathodically-Driven Palladium via
Neutron Transfer Suggested by a Transmission Resonance

Model to Explicate Enhanced Fusion Phenomena (Hot and Cold)

within a Deuterated Matrix
R.T. Bush
California State Polytechnic University

A Zero Gradient Calorimeter for the Measurement
of Anomalous Heat from the Electrolysis of
Deuterated Metals

L.J. Droege and T.F. Droege

Black Hawk, CO and Batavia, IL

Electric Field Distribution of the Palladium Crystal Lattice
K.J. Bunch and R.W. Grow
University of Utah/NCFI

Session Adjourns

Buffet Reception
Remarks by the Governor of Utah
The Honorable Norman S. Bangerter
Hosted by Leucadia National Corporation
Dessert provided by Mrs. Fields Cookies
Home office located in Park City, Utah
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Friday. March 30, 1990 (continued)

Session Chair:

7:30

8:35

S. Jones
Brigham Young University

High-Sensitivity Measurements of Neutron Emission from
Ti Metal in Pressurized D2 Gas

H. Menlove '

Los Alamos National Laboratory

Technical Status of Cold Fusion Results
D. Worledge
EPRI

Adjourn

Saturday. March 31, 1990

Session Chair:

8:15 a.m.

9:00

9:45

10:30

11:30

M. Fleischmann
University of Utah/NCFI

Tritium Measurements and Deuterium Loading in
D20 Electrolysis with a Palladium Cathode

R.R. Adzic, D. Gervasio, |. Bae, B. Cahan and E. Yeager
Case Western Reserve University

Anomalies in the Surface Analysis of Deuterated
Palladium

D. Rolison, W.E. O'Grady, R.J. Doyle, Jr., and P.P. Trzaskoma
Naval Research Laboratories

Anomalous Effects of Deuterated Metals
(Scheduled but not presented)

T. Schneider

EPRI

Panel Discussion - Nuclear Phenomena
H. Rossi, Moderator

J. O'M. Bockris

S. Jones

T. Schneider

C.D. Scott

E. Storms

N. Hoffman

Lunch Break
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r Mar 1 ntin PAGE

Session Chair: E.B. Yeager
Case Western University

1:20 On Empirical System ID, Possible External 281
Electromagnetic/Electronuclear Stimulation/Actuation
and Automatic Feedback Control of Cold Fusion
R.W. Bass
Thousand Oaks, CA

1:40 An Investigation of Cold Fusion in This Titanium Films
(Paper not submitted)
G. Chambers, G. Hubler, and K. Grabowski
Naval Research Laboratory

Reformulation of the Cold Fusion Problem: Heterogeneous 288
Nucleation - A Likely Cause of the Irreproducibility and

Intermittency of Cold Fusion Observations

P.H. Handel

University of Missouri

A New Theoretical Model (Nu-Q*) for Rationalizing Various 295
Events of "Cold Fusion” in Deuterium Loaded

Palladium Cathodes

G. Andermann

University of Hawaii

2:00 Some Observations Related to the Presence of 299
Hydrogen and Deuterium in Palladium
D.R. Coupland, M.L. Doyle, J.W. Jenkins, J.H.F. Notton,
R.J. Potter, and D.J. Thompson
Johnson-Matthey Technology Centre

2:20 Three Dimensional Computer Simulation of an Isoperibolic 308
Calorimeter for Cold Fusion Experiments
J. Chao*, W. Layman*, C.M. Kang, T.M. Gir, M. Schreiber, R. Huggins,
G. Lucier, and J. Ferrante
Stanford University
*Electric Power Research Institute

2:40 Break
Session Chair: F.G. Will
NCFI
2:45 Metallurgical Aspects in Cold Fusion Experiments 314

S. Guruswamy and M.E. Wadsworth
University of Utah/NCFI

3:05 Electrochemical Calorimetric Studies of the Cold Fusion Effect 328

M.H. Miles, K.H. Park and D.E. Stilwell
Naval Weapons Center

Digital Scan by New Energy Times



PROGRAM

Saturday, March 31, 1990 (continued) PAGE

3:25 Thoughts on Warm Fusion vs Cold Fusion 335
Y.-C. Cheng, W-Y.P. Hwang, and S.N. Yang
National Taiwan University

3:45 An Overview of Cold Fusion Phenomena 344

M. Fleischmann
University of Utah/NCFI

Digital Scan by New Energy Times



PROCEEDINGS INDEX

PRESENTATION TITLE

Calorimetry of the Palladium-Deuterium System
S. Pons and M. Fleischmann
University of Utah/NCFI

Calorimetry and Electrochemistry in the D/Pd System
M.C.H. McKubre, R.C. Rocha-Filho, S. Smedley, F. Tanzella,
*J. Chao, *B. Chexal, *T. Passell, and *J. Santucci
Stanford Research Institute
*Electric Power Research Institute

Anomalous Calorimetric Results During Long-Term Evolution of Deuterium

on Palladium from Alkaline Deuteroxide Electrolyte
A.J. Appleby, Y.J. Kim, O.J. Murphy, and S. Srinivasan
Texas A& M University

Recent Measurements of Excess Energy Production in
Electrochemical Cells Containing Heavy Water and Palladium

M. Schreiber, T.M. Gur, G. Lucier, J.A. Ferrante, J. Chao* and R.A. Huggins
Stanford University
*Electric Power Research Institute

Quartz Crystal Microbalance Study of Palladium/Hydrogen Interactions
G.T. Cheek and W.E. O'Grady
Naval Research Laboratories

Overview of BARC Studies in Cold Fusion
P.K. lyengar and M. Srinivasan
Atomic Energy Commision, Bombay, India

Experimental Considerations in Electrochemical Isoperibolic Calorimetry

T.M. Gur, M. Schreiber, G. Lucier, J.A. Ferrante, J. Chao* and R.A. Huggins
Stanford University

*Electric Power Research Institute

Theoretical Ideas on Cold Fusion
G. Preparata
University of Milan, Italy

Status of Coherent Fusion Theory
P.L. Hagelstein
Massachusetts Institute of Technology

Quantum Mechanics of "Cold" and "Not-So-Cold" Fusion
S.R. Chubb and T.A. Chubb
Naval Research Laboratories

Nucliear Energy in an Atomic Lattice

J. Schwinger, Nobel Laureate
UCLA
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Does Tritium Form at Electrodes by Nuclear Reactions?
J. O'M. Bockris, G.H. Lin, R.C. Kainthla, N.J.C. Packham, and O. Velev
Texas A&M University

A Study of Electrolytic Tritium Production
E. Storms and C. Talcott
Los Alamos National Laboratory

The Initiation of Excess Power and Possible Products of Nuclear Interactions
During the Electrolysis of Heavy Water
C.D. Scott, J.E. Mrochek, T.C. Scott, G.E. Michaels, E. Newman, and M. Petek
Oak Ridge National Laboratory

Search for Nuclear Phenomena by the Interaction between

Titanium and Deuterium
F. D'Amato, A. DeNinno, F. Scaramuzzi, P. Zeppa, C. Pontorieri, F. Lanza
ENEA, Rome, Italy

Statistical Analysis of Neutron Emission in Cold Fusion Experiments
M. Srinivasan, A. Shyam, S.B. Degwekar, and L.V. Kulkarni
Bhabha Atomic Research Center, Bombay, India

The Effect of Velocity Distribution and Electron Screening on Cold Fusion
R.A. Rice, G.S. Chulick, and Y.E. Kim
Purdue University

Surface Reaction Mechanism and Lepton Screening for Cold
Fusion with Electrolysis

Y.E. Kim

Purdue University

On Aspects of Nuclear Products
G.H. Miley, M.H. Ragheb and H. Hora
University of lllinois

Isotopic Mass Shifts in Cathodically-Driven Palladium via Neutron Transfer
Suggested by a Transmission Resonance Model to Explicate Enhanced
Fusion Phenomena (Hot and Cold) within a Deuterated Matrix

R.T. Bush

California State Polytechnic University

A Zero Gradient Calorimeter for the Measurement of Anomalous Heat
from the Electrolysis of Deuterated Metals

L.J. Droege and T.F. Droege

Black Hawk, CO and Batavia, IL

Electric Field Distribution of the Palladium Crystal Lattice
K.J. Bunch and R.W. Grow
University of Utah/NCFI

High-Sensitivity Measurements of Neutron Emission from
Ti Metal in Pressurized D2 Gas

H. Menlove

LLos Alamos National Laboratory
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Technical Status of Cold Fusion Results
D. Worledge
EPRI

Tritium Measurements and Deuterium Loading in D20 Electrolysis
with a Palladium Cathode

R.R. Adzic, D. Gervasio, |. Bae, B. Cahan and E. Yeager

Case Western Reserve University

Anomalies in the Surface Analysis of Deuterated Palladium
D. Rolison, W.E. O'Grady, R.J. Doyle, Jr., and P.P. Trzaskoma
Naval Research Laboratories

On Empirical System ID, Possible External Electromagnetic/Electronuclear
Stimulation/Actuation and Automatic Feedback Control of Cold Fusion
R.W. Bass
Thousand Oaks, CA

Reformulation of the Cold Fusion Problem: Heterogeneous Nucleation -
A Likely Cause of the Irreproducibility and Intermittency of
Cold Fusion Observations

P.H. Handel

University of Missouri

A New Theoretical Model (Nu-Q*) for Rationalizing Various Events of
"Cold Fusion" in Deuterium Loaded Palladium Cathodes

G. Andermann

University of Hawaii

Some Observations Related to the Presence of Hydrogen and
Deuterium in Palladium
D.R. Coupland, M.L. Doyle, J.W. Jenkins, J.H.F. Notton, R.J. Potter,
and D.J. Thompson
Johnson-Matthey Technology Centre

Three Dimensional Computer Simulation of an Isoperibolic
Calorimeter for Cold Fusion Experiments
J. Chao*, W. Layman*, C.M. Kang, T.M. Giir, M. Schreiber, R. Huggins,
G. Lucier, and J. Ferrante
Stanford University and *Electric Power Research Institute

Metallurgical Aspects in Cold Fusion Experiments
S. Guruswamy and M.E. Wadsworth
University of Utah/NCFI

Electrochemical Calorimetric Studies of the Cold Fusion Effect
M.H. Miles, K.H. Park and D.E. Stilwell
Naval Weapons Center

Thoughts on Warm Fusion versus Cold Fusion
Y.-C. Cheng, W-Y.P. Hwang, and S.N. Yang
National Taiwan University

An Overview of Cold Fusion Phenomena

M. Fleischmann
University of Utah/NCFI
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