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Lattice Assisted Nuclear Reactions
Overview of an Unexpected Phenomena

Lawrence P.G. Forsley
JWK International Corporation
Anandale, VA USA
In collaboration with the US Navy SPAWAR-Pacific
San Diego, CA USA

Twenty years ago Professors Martin Fleischmann and Stanley Pons at the University of Utah
announced they had discovered evidence of excessive exothermic reactions with a palladium
cathode undergoing heavy water electrolysis. Their calculations showed the reactions exceeded
the energy of known chemistry implying a nuclear phenomena which the press rapidly coined
“cold fusion”. Yet, many august laboratories throughout the world were unable to replicate the
purported findings. Within a year, cold fusion was deemed dead.

However, small groups groped with tantalizing tidbits of data. Not only was excess heat
sometimes seen, but occasionally the apparatus melted! Peer reviewed papers reported sightings
of trittum and elemental transmutation. Other evidence of nuclear reactions began to appear
including x-rays, gamma rays, charged particles and neutrons. Very early on excess heat was
linearly correlated with helium 4 nuclear “ash”.

Many theories evolved regarding how this could be. The late Nobel Laureate, Julian Schwinger,
considered nuclear reactions in the palladium lattice possible. Yet, even the possibility of this
peculiar phenomena’s acknowledgment by one of the founders of quantum mechanics couldn’t
still the physics’ community’s outrage over a couple of chemists poaching on their territory: not
to mention the impact on multi-billion Euro hot fusion programs if one could do the same with
an infinitely cheaper bottle of heavy water and a hundred grams of palladium.

It is now known and recognized in the peer reviewed literature that there are conditions under
which a heavily deuterium loaded palladium lattice will produce correlated heat and helium-4,
and, under different conditions, charged particles and neutrons consistent with hot fusion
deuterium-deuterium (DD) and deuterium-tritium (DT) fusion reactions. High resolution X-ray
and gamma ray spectroscopy have provided insight into the detailed mechanisms. Although
there are now experiments that reliably reproduce heat and/or nuclear particles all of the time, as
yet there is no theory that adequately describes all of the observed results.

This is an introductory talk.



An experimental protocol for exploring nano-nuclear science

Lawrence P.G. Forsley
JWK International Corporation
Anandale, VA USA
In collaboration with the US Navy SPAWAR-Pacific
San Diego, CA USA

The “Cold Fusion” community has been justifiably criticized for not providing a standard
protocol that one, “skilled in the art” could consistently, and reliably, carry out. Indeed, the
phenomena’s irreproducibility is both its hallmark feature and its curse. However, at the request
of Steven Krivit, of New Energy Times, Dr. Pam Boss, of the US Navy SPAWAR-Pacific
developed a co-deposition protocol for The Galileo Project. This protocol demonstrably and
repeatedly produced charged particles and neutrons from a palladium cathode electrolyzed in
heavy water.

Senior year chemistry students at the University of California, San Diego successfully followed
the protocol, more or less, in three successive classes. One of the groups had a poster session
presented at the 8" International Workshop on Anomalies in Hydrogen / Deuterium Loaded
Metals in Catania, Sicily in 2007. An entire session at that workshop was devoted to nuclear co-
deposition using the Galileo Project Protocol. Several groups discussed the charged particle and
neutron recoil tracks seen including observations from a BF3 neutron detector used by SRI of
Menlo Park, CA.

The Galileo Project Protocol is a reliable, successful and easily operable means to produce MeV
energy charged particles and neutrons using co-deposition in less than a week. Consequently, it
provides a “lab rat” to explore the nano-nuclear science realm. Although this experiment
incorporates a solid state nuclear track detector, it also lends itself to a variety of other nuclear,
chemical, and material science diagnostics. There is no shortage of questions raised in this
system!

This talk is at an intermediate level and discusses past experiments and the protocol in detail.



Two Channels: Evidence for aneutronic and conventional fusion
in an unconventional place

Lawrence P.G. Forsley
JWK International Corporation
Anandale, VA USA
In collaboration with the US Navy SPAWAR-Pacific
San Diego, CA USA

“The Dead Graduate Student Problem” came to exemplify the initial hot fusion community’s
reaction to Fleishmann’s and Pons’ 1989 announcement of “fusion in a jar”. If deuterium fusion
generated as much heat as suggested, then the neutron flux would have killed anyone in the
room. Since there were no reported bodies, the absence of dead graduate students came to prove
the absence of fusion. Yet, a few years later the peer-review published results of Dr. Mel Miles
correlating heat and helium ash without commensurate neutrons or gamma radiation suggested
the existence of an aneutronic fusion channel.

However, researchers in Italy, India and Japan have repeatedly published evidence of low level
neutron emissions. Many researchers have reported tritium, often anti-correlated with heat.
Recently published work by Boss, et al, has characterized the neutron energy, but, without
measurable heat. Consequently, there may be two different nuclear channels in condensed
matter nuclear science: one producing heat and helium ash without detectable nuclear
emanations and the other producing “conventional” hot fusion and other reactions in an
unconventional place. The existence of these channels, and the ability to cross between them,
and correlate nuclear emissions, or their absence, with experimental parameters provides the
means to understand the phenomena.

This technical talk will review the past and current data thus presented and discuss theories
offered as to the underlying mechanisms.



The Wider Phenomena: Electron Screening, nuclear cross-sections,
astrophysics and superconductivity

Lawrence P.G. Forsley
JWK International Corporation
Anandale, VA USA
In collaboration with the US Navy SPAWAR-Pacific
San Diego, CA USA

The 1989 announcement by Fleischmann and Pons regarding “fusion in a jar” was met with
considerable criticism and downright ridicule. Yet, there have been several astronomical
phenomena whose elemental abundances and isotopic compositions are at odds with the
Standard Model in physics. It has been posited that the low-energy nuclear cross-sections, as
inferred from high energy particle physics, may be in error. It is suspected that this error may be
do to the underappreciated effects of electron screening. A similar effect has been theorized in
metal lattices. Experimental work has shown measurable changes in isotope half-lives involving
K-shell electrons. Superconductivity in heavy loaded palladium hydride and palladium deuteride
systems may also be affected by electron screening.

This technical talk will examine the curious case of the misplaced middle, or how physicists
skipped over low energy nuclear cross-sections on their race to build bigger accelerators.



Lawrence P. G. Forsley

Lawrence P. G. Forsley is president of JWK International Corporation and has been a long time
collaborator and co-author with the US Navy SPAWAR-Pacific. Previously, he was a group
leader with the Laboratory for Laser Energetics engaged in inertial confinement fusion (ICF, or,
laser fusion) at the University of Rochester in Rochester, NY (USA). He was a consultant to the
Lawrence Livermore National Laboratory mirror fusion program, TMX-U, in Livermore,
California (USA) and a visiting scientist on the ASDEX Tokamak at the Max Planck Institut fur
Plasmaphysik in Garching, Germany.

Mr. Forsley initiated a US Navy ONR-funded program at the Naval Research Laboratory into the
basic science of sonoluminescence, or light emitted from cavitating bubbles, and he observed
gamma rays. Subsequently, he participated in DARPA sonofusion program reviews, including
the work of Dr. Rusi Taleyarkhin. Dr. Jacob Jorne and Mr. Forsley conducted bulk palladium
electrolysis experiments at the University of Rochester under the baleful eye of Dr. John
Huizenga. In cooperation with Clean Energy Technologies, Inc. and the Naval Research
Laboratory, Mr. Forsley and Dr. Jim Patterson developed a fluidized bed using uranium and
thorium ceramics.

For the past several years he has worked closely with Drs. Pam Mosier-Boss, Stan Szpak and
Frank Gordon at SPAWAR where he has been developing and using charged particle and
neutron diagnostics, and gamma ray detectors. These diagnostics temporally, spatially and
spectrally resolve the nuclear emanations from palladium co-deposition experiments with high
resolution cryogenically cooled germanium gamma ray detection, CR-39 solid state track
detectors, witness materials, and both high resolution inductively coupled plasma mass
spectroscopy (ICP/MS) and scanning electron microscopy (SEM) with x-ray flourescence
analysis.

He is an author or co-author of over 30 peer reviewed papers, book chapters, conference
presentations, and, most recently, “Triple tracks in CR-39 as the result of Pd—D Co-deposition:
evidence of energetic neutrons” published in Naturwissenschaften in January, 2009.

In his spare time he’s developed and deployed intelligent ground-based seismic sensors and used
space-based Differential Interferometric Synthetic Aperture Radar (DInSAR) to monitor ground
deformation.
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Scientific papers published by the US Navy's SPAWAResearch center

on their cold fusion research.

"Reply to comment on 'The use of CR-39 in Pd/D epasition experiments': a response to
Kowalski," Mosier-Boss, Pamela, Szpak, Stan, Gor&oank, and~orsley, Lawrence P.G,
European Physical Journal, Applied Physics, Vo].p1291-295 (2008)

"Triple Tracks in CR-39 as the Result of Pd—D Ceatfition: Evidence of Energetic
Neutrons," Pamela A. Mosier-Boss, Stanislaw Szpadnk E. Gordon andawrence P. G.
Forsley, Naturwissenschaften, DOI 10.1007/s00114-008-0443308)

“Use of CR-39 in Pd/D Co-deposition ExperimentsAPMosier-Boss. S. Szpak, F.E.
Gordon, and-.P.G. Forsley EPJ Applied Physicg0, 293 (2007).

“Further Evidence of Nuclear Reactions in the Pdéttice: Emission of Charged Particles”,
S. Szpak, P.A. Mosier-Boss, and F.E. Gordon, Nassemschaften94, 511 (2007).
“Evidence of Nuclear Reactions in the Pd Lattic®'$zpak, P.A. Mosier-Boss, C. Young, and
F.E. Gordon, Naturwissenschaft®&2, 394 (2005).

“The Effect of an External Electric Field on Sudadorphology of Co-Deposited Pd/D
Films”, S Szpak, P.A. Mosier-Boss, C. Young, anf.Fsordon, J. Electroanal. Chers30,
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“ Thermal Behavior of Polarized Pd/D Electrodespared by Co-Deposition”, S. Szpak, P.A.
Mosier-Boss, M.H. Miles, and M. Fleischmann, Thecimaica Acta410, 101 (2004).

“The Pd/ nH System: Transport Processes and Dewelopof Thermal Instabilities”, P.A.
Mosier-Boss and S. Szpak, Il Nuovo Cimeritt, 577 (1999).

“Calorimetry of the Pd + D Codeposition"”, with Zpak, P.A. Mosier-Boss and M.H. Miles,
Fusion Technology36, 234 (1999).

“On the Release of nH from Cathodically Polarizedld®lium Electrodes”, S. Szpak and P.A.
Mosier-Boss, Fusion Technolodg34, 273 (1998).

“On the Behavior of the Pd/D System: Evidence fotidm Production”, S. Szpak, P.A.
Mosier-Boss, R.D. Boss, and J.J. Smith, Fusion fielcigy, 33, 38 (1998).

“On the Behavior of the Cathodically Polarized P&Bstem: A Response to Vigier's
Comments”, S. Szpak and P.A. Mosier-Boss, Physsteis A211, 141 (1996).

“On the Behavior of the Cathodically Polarized P&Btem: Search for Emanating
Radiation", S. Szpak, P.A. Mosier-Boss, and J.Jttshysics Letters A210, 382 (1995).
“Cyclic Voltammetry of Pd/D Co-deposition”, S. $&p P.A. Mosier-Boss, S.R. Scharber, and
J.J. Smith, J. Electroanal. Che380, 1 (1995).

“Deuterium Uptake During Pd-D Codeposition"”, S. &zpP.A. Mosier-Boss, and J.J. Smith,
J. Electroanal. Chen379, 121 (1994).

“Absorption of Deuterium in Palladium Rods: Modsl Experiment”, S. Szpak, P.A. Mosier-
Boss, C.J. Gabriel, and J.J. Smith, J. Electro&te#m. 365, 275 (1994).

“Comments on the Analysis of Tritium Content in &lechemical Cells", S. Szpak, P.A.
Mosier-Boss, R.D. Boss, and J.J. Smith, J. Elenab&hem.373, 1 (1994).

“Charging of the Pd/ nH System: Role of the Intexgi', S. Szpak, P.A. Mosier-Boss, S.R.
Scharber, and J.J. Smith, J. Electroanal. Cha3#,,147 (1992).

“Electrochemical Charging of Pd Rods”, S. Szpal, Gabriel, J.J. Smith, J., R.J. Nowak,
Electroanal. Chem309, 273 (1991).

“On the Behavior of Pd Deposited in the Presendévolving Deuterium”, S. Szpak, P.A.
Mosier-Boss, and J.J. Smith, J. Electroanal. Chg&0g,,255 (1991).



