Abstract

Two remarkable reports were pre-
sented at ICCF7 in Vancouver (BC)
which showed the critical role of back-
ground neutrons in creating the cold
fusion phenomenon. These, using the
TNCF model, will be discussed, as will
be the physical basis of the data analysis.

1. Introduction

The Proceedings of ICCF7 arrived
in August. There are many reports
which further demonstrate the reality of
the cold fusion phenomenon, from the
excess heat generation to nuclear trans-
mutation (explained by a decay or a fis-
sion), by those experimentalists who
have developed good reliable data over
the last several years, and this despite
the carping chorus of the skeptics.

We have provided a consistent
analyses of their data which has been
compiled into a book that was published
in September, and as papers > Beyond
that, we will examine just two of the
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many interesting reports since they pro-
vide results which have not been noticed
before.

But before we get into a discussion
of these interesting experimental results,
I should point out something about the
theoretical situation in cold fusion re-
search. It may be common sense to
trained physicists to conclude the inabil-
ity of phonons and electrons in solids
al room temperature to participate in a
possible nuclear reaction occurring be-
cause of following facts: 1) the average
energy of these particles (or more ex-
actly quasi-particles) are about 0.03 eV
and lattice constants are about 3 A; 2)
nuclear energy is ~ § MeV per nucleon
and the action range of the nuclear force
between nucleons is ~ 10-5 A; and 3)
the energy necessary to confine an elec-
tron in a small region with a linear di-
mension 10-5 A to screen the Coulomb
repulsion between charged particles is
~ 1 GeV. There have been several failed
attempts to break through this common
belief with artifice armored with math-
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ematical sophistication. Any theory pro-
posed for events in the cold fusion phe-
nomenon should give some results
which can be explained by ordinary
physics.

There is, however, a pitfall in the
above common sens¢ of confining the
action to solids and hydrogen isotopes.
The background neutrons should be
considered as playing a role in the cold
fusion phenomenon as demonstrated in
our TNCF model. The remarkable re-
ports at ICCF7 which are introduced in
this paper are related with the back-
ground neutrons.

2. Experimental Data

As mentioned in the introduction,
there are many reliable results in the
ICCF7 Proceedings which substantiate
the cold fusion phenomenon. In this re-
port, I'll confine my discussion to pa-
pers which I (and my group) have not
discussed before. The first is by L.
Forsely et alf reporting a null result
without background neutrons and the
second is by R.A. Monti¢ reporting a
‘seasonal effect’ of nuclear transmutation.

2.1 Data by L. Forsely et al.> — ANull
Result without Background Neutrons

Using a careful experimental ar-
rangement, L. Forsely et al. from sev-
eral US institutions tried to check the
electro-catalytic reduction of radioac-
tivity in U and Th in a low background
cave, but produced null results.

In the abstract of their paper they
write as follows (with a few changes by
HK.):

“A proprietary electrolytic system
of JWK International Co. for the reduc-
tion of radioactivity in U and Th was

evaluated from June through December
1996. An exhaustive analysis of reac-
tion materials taken before, during and
after the experiments was carried out.
These tests involved trace metals analy-
sis via NAA (neutron activation anaty-
sis), EDAX (energy dispersive atomic
X-ray) and ICP/MS (inductively
coupled plasma mass spectroscopy).
Additional tests involved HRMS (high
resolution mass spectroscopy) of
evolved gases and reaction products,
allowing isotopic differentiation and
HRGS (high resolution gamma spec-
troscopy). Neutrons were searched for
via 29U fission fragments and n-y re-
actions.

The results of over 10 series of runs
were ambiguous, However, the defini-
tive test, operating a system in a low
background cave with high resolution
gamma spectroscopy, failed to show any
radioactive reduction of the system as
a whole. (italicization by HK.)

Regardless of these results, the test-
ing protocols developed define the stan-
dard and rigor by which any proposed
catalytically reduced radioactive system
must be subjected. It is crucially sig-
nificant that results be obtained, includ-
ing the statistical uniformity of the ma-
trix composition, as otherwise compari-
sons will be impossible and the conclu-
sions drawn will be erroneous.”

This precise check of the reported
reduction of radioactivity in the process
of electrolytic treatment with a null re-
sult again shows the decisive effect of
the background neutrons on the cold
fusion phenomenon. The reduction of
radioactivity in this case, is shown by
many, including S.E. Jones et al.’, for
nuclear products. From our point of
view, the exclusion of the background
neutrons to improve S/N ratio becomes
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Date Element | Initial(g) | Final{g) | Ditference (g) | Difference (%)
May 1997 Ph 314.36 264.74 - 50 - 16
Ag R9.61 130.20 | + 91 + 102
Th 2.26 0.27 ~ 2 - 88
June 1997 Ph 31483 20395 | - th ~353
Ag ¥9.81 17488 | + 85 + 94
U 4.20 2.96 - 12 - 30
January 1998 || Ph 29136 22706 | =64 ~222
Ay 16081 16997 | + 9.16 + 5.7
U 5.34 5.08 ~0.26 -5
Marcly 1993 rL 0292 269055 | -- 23 - 79
Ag 163.02 16323 | -
v 395 | -0.77 - 16
April 1998 rb 7290 32 6112 [ =29 ~ 10
Ag 158.01 158 39 o
u 172 3.26 - 146 - 30

Table 1: Change of Pb, Ag and Th or U in experiments

a decisive fault in the experiment, elimi-
nating one of the necessary components
to produce the cold fusion phenomenon.

There is another work by F. Celani
et al.® which tried to confirm the reduc-
tion of radioactivity of Th in an elec-
trolytic system of the CINCY group.
Their results were still not conclusive,
although they found less Th after the
process and new elements were pro-
duced.

2.2 Data by R.A. Monti¢ — The ‘Sea-
sonal Effect’ of Nuclear Transmutation

One surprising ICCF7 report, from
my point of view, was related to the
existence of background neutrons. In
the paper,* due to limited space, the au-
thor presented only the results of his ex-
periments done from 1992 to 1998
showing nuclear transmutation of stable
and also unstable isotopes by means of
ordinary chemical reactions. The lack
of description about the details of his
experiments unfortunately made it im-
possible to analyze the data using the
TNCF model, as done in our previous

papers for other excellent experimental
data as compiled in our works.™

His abstract of the paper read as
follows:

“The possibility of causing nuclear
transmutation of stable isotopes by
means of ordinary chemical reactions
suggested the possibility of causing the
nuclear transmutation of unstable iso-
topes.

“A first series of experimental tests
was made from 1993 to 1995 with posi-
tive results.

“In 1996 an industrial reactor was
built in Canada and sent to Italy for a
new series of independent tests at ENEA
(Italian National Laboratories).

“In these tests the production of Ag
from Pb was used as a driver of the
nuclear transmutation (NT) of Th and U.

“Anew series of tests has been per-
formed at the ENEA Laboratories, start-
ing October 1997.”

He also explains about his papers
which were presented from ICCF3 in
1992 to ICCFS5 in 1995, but not printed,
where he had shown the result of the
variation of the half lives of radioactive
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elements in cold fusion experiments
(which has been noticed also by us in
relation with NT™ and called ‘decay
time shortening’:

» “Low Energy Transmutation” (ICCF3)
= “Experiments in Cold Fusion and Cold
Fission” (ICCF4)

« “Variation of the Half Lives of Radio-
active Elements and Associated Cold
Fusion and Cold Fission Reactions”
(ICCF5)

From this explanation of his experi-
ments it is clear that R.A. Monti is one
of pioneers who found ‘induced fission
reactions’ of composite nucleus and ‘de-
cay time shortening’ of radioactive ele-
ments in cold fusion materials which
has attracted attention recently. >

His experiments have clearly
shown a decrease of Pb and increase of
Ag with a decrease of Th or U. The ob-
served that the change of those elements
depended on the time when the experi-
ments were performed as shown in
Table 1.

Monti has given an interpretation
of this time-dependence as follows:

“The ‘seasonal effect,” which I had
already previously observed showed it-
self again. Even though Iknew it, I had
never written about it before. It was al-
ready difficult for the scientific commu-
nity to get acquainted with the idea of
Low Energy Transmutations. Imagine
how easily a ‘seasonal effect’ in nuclear
reactions could be accepted.”

His results on the variation of ra-
dioactivity (decay time shortening) and
cold fission (induced nuclear fission)
was 100 unusual to be printed in Pro-
ceedings of ICCF4 and S. In addition
to this his reference to constellations in
regards to the ‘seasonal effect’ seemed
t0o outrageous to be a scientifically
logical. From our point of view, how-

ever, the density of the background neu-
trons can surely be dependent on the
season, and thus would influence the
cold fusion phenomenon and therefore
NT. It should be better to tell about con-
stellations as an object of scientific in-
vestigation than as an origin of seasonal
effect of NT because we know too little
about Nature, including human beings,
to interpret the whole phenomenon in
Universe using the present knowledge
of science.

3. Discussion

The two remarkable papers pre-
sented at ICCF7 which showed the de-
cisive role of the background neutrons
in the cold fusion phenomenon by L.
Forsely et al.® and by R.A. Monti,* seem
to be contradicting each other at first
sight. It is, however, not contradicting
when we notice the difference between
these experiments, which is the absence
and existence of background neutrons.

The precision measurements of the
possible nuclear products by L. Forsely
et al.5 with a null result have again
shown the need for background neu-
trons before the cold fusion phenom-
enon can occur. To improve the S/N ra-
tio in neutron measurements research-
ers have tried to reduce the background
neutron density, thus preventing the
cold fusion reaction from occurring.
This is in clear contrast with large
amount of transmuted nuclei observed
in many experiments, including those
by R.A. Monti,* G. Miley et al.. G.S.
Qiao et al.,”* T. Mizuno et al.,”* T.
Ohmori et al.* D.S. Silver et al.’s

On the other hand, the databy R.A.
Monti6 have shown an important fea-
ture of NT, the ‘seasonal effect,” the
change of the cold fusion phenomenon
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with time, in addition to a large amount
of transmuted nuclei, as demonstrated
by others as noted above. It is well
known that the density of background
neutrons is time-dependent, varying
with the intensity of cosmic rays, which
change daily and by the scason. The
‘seasonal effect’ discovered by Monti
would seem to prove the importance of
background neutrons in triggering the
cold fusion phenomenon; NT in this
case.
Regarding a theoretical explanation
of the cold fusion phenomenon, it is
necessary to be very clear where a
theory or model departs from the ordi-
nary concepts of physics. Some prin-
ciples physics are sometimes quietly
ignored such as the well known dis-
crimination between classical and quan-
tum physics. Thus, two principles
should be pointed out.

One is the uncertainty principle.
Before discovery of neutrons in 1932,
anucleus was supposed to be composed
of protons and electrons. The electron,
however, is a light particle and it is nec-
essary to use energy on the order of ~ 1
GeV to confine it in a nucleus with a
diameter ~ 10-'* cm. This energy is in-
versely proportional to the square of
diameter of the region where the elec-
tron is confined. This fact had presented
a difficulty in nuclear physics which
was resolved by the discovery of the
neutron as a component of the nucleus.
Unfortunately, this common sense has
been ignored in some discussions of
cold fusion science.

Another is the particle-wave dual-
ity of microscopic objects. There are
arbitrary uses of this concept 1 in dis-
cussions of the cold fusion phenom-
enon. The particle view or the wave
view appears according to the situation

where an object (electron, proton, ncu-
tron and others) is and not according tc
the observer’s will. An assumption
made to explain a phenomenon should
be recognized and be verified using
existing physical principles.

In this context, it should be empha-
sized that the single particle nature of
electrons in metals is a result of an ap-
proximation based on and verified by
the Bohm-Pines theory of many-body
problems with the Coulomb force and
is not freely applied to a proton oc-
cluded in transition metals, which is
known to behave like a classical par-
ticle in diffusion.

From my viewpoint, the cold fu-
sion phenomenon includes various
events as have been revealed during its
ten year history, and the events are
probes of physics in complex and inho-
mogeneous solid systems composed of
transition metals, hydrogen isotopes,
alkali metals and ncutrons. We are now
in a position to synthesize various data
to establish a science of the cold fusion
phenomenon and to apply it for the
welfare of mankind,
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