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Abstract

Experimental data of a cold fusion
experiment measuring excess heat, neu-
tron emission and distribution of minor
atoms D, Li, Si and Al in Pd cathode arc
analyzed on the trapped neutron cata-
lyzed fusion (TNCF) model. A consis-
tent explanation of the data is given,
including nuclear transmutation of Al
into Si by absorption of the trapped ther-
mal neutron.

Introduction

There are many evidences of
nuclear transmutation in the elcctro-
chemical® and the discharge? systems
which can be interpreted as effects of
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the trapped thermal neutron?. The effect
of the trapped thermal neutron was also
recognizcd in the generation of excess
heat and helium in Pd/D + LiOD sys-
tem*3 and in experiments®’ where mea-
surcd the excess heat.

Other cxperiments®? showing cx-
ccss heat and ncutron generation to-
gether with changes in distributions of
minor elements in the cathode were ana-
lyzed on TNCF model giving consistent
interpretation of a whole data obtained
in a series of experiments® including the
recent one?.

Outline of the experimental results

In an experiment? in the series of
elaboratc works® on Pd/D + LiOD sys-
tem conducted hitherto, distributions of
Pd, D, Li, Aland Si atoms in the Pd cath-
odc were determined. Scvceral data out
of them are reproduced in this paper as
Fig. 1 from the original paper?. The fig-
ure caption in Fig. 1 is original. We have
to be careful about the normalization by
the secondary ion intensity of Pd which
was used to draw the curves in each fig-
ure.

As we can sec in these figures in
Fig. 1, densities of those clcments
changed drastically at near surface re-
gion of a width ~ Ipum only when the
excess power and/or the neutron was
detected.

The profiles of the distributions of
those impuritics were sensitively depen-
dent on the situations where either the
excess heat and/or the neutron was gen-
erated. When the neutron was generated
together with the excess heat, the change
of the profiles near the surface was large.

It was also noticed by the authors
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Fig.1. Examples of depth profiles for each element

that the emission of neutron with energy
2.4 ~ 5 McV had negative correlation
with the generation of the excess power
of about 20% of input power, i.€. the two
events had not occurred simultaneously.

From these data, we can deduce
some conclusions about physics of cold
fusion in Pd/D system: (1) The lithium
atom had localized ncar the surface of
Pd cathode in 1 ~ 2um, (2). There was a
depletion region of aluminum atoms at
the surface with a thickness of 1pum

when the cold fusion (the excess power
and neutron emission) occurred, (3)
There was a surplus region of silicon
atoms at the surface with a similar thick-
ness as the depletion region of Al in the
same situation.

First, let’s analyze these experimen-
tal data on TNCF (trapped neutron cata-
lyzed fusion) model which was so suc-
cessful in the analyses of several cold
fusion experiments®’7 given before.
Here are the relevant fundamental equa-
tions:

n+°Li=*He(2.1MeV) + t(2.7TMeV)............ (1)
n+'Li=*Li=*Be + e (13MeV) + v,............. (2)
*Be="He(1.6MeV )+*He(1.6MeV)............ (3)
' Li=*He + t+ 14+ Qe 4)
7 AIEPAL=SSi+ € + Ve, (5)
t+d="He(3.5MeV)+ n(14.1MeV))........... (6)
n(14.1MeV)+d=n+p+n"..ccccvevennnn.. (7)
n(l4.1MeV)+d=r+d ...ccoveeveeennnnn. €))
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In the reaction (4) induced cffecuvely by a ncutron with an energy E more
than 6 McV, the energy Q is given as ~E_ - 2.47 McV.

We will not take into our account here a fact that helium is gencrated in the
reactions (1)~(3) and (6) because there are no description about hetium in the
present experiment®,

We may take the density of the trapped neutron in the Pd cathode as the same
valuc 103cmas in the case of a previous analysis* with similar experimental
condition and result. The trapped ncutron in a Bloch state is stable unless it is
disturbed by a large perturbation like that the ncutron suffers at the boundary with
many disordcred minor atoms. Then, the trapped ncutron can interact with an mi-
nor atom in the boundary layer to fuse with it. In the following, we assume that the
thermal neutron trapped in the cathode fuses with nuclei Pd, D, Al, and others in
the surface layer.

Using the absorption cross section of 27Al for the thermal neutron s = 0.36
barns'0, we can estimate the number of 27Al atoms transmuted into 28Si by the
reaction (5) in unit area in time d¢ at an arbitrary time ¢ in the surface layer as
follows;

V, =0.35N v 0 o0, )

where N, and v, are the density and the thermal velocity of the trapped neutron in
the cathode, respectively, I, is the width of the surface layer where is a lot of Li
atoms to hinder periodicity of the lattice potential for the neutron wave, r,, is the
density of aluminum in the layer, and n =r,do is a number of Al atoms in the unit
arca of the surface layer at time ¢.. Integrating the above cquation (9) from time 0
to ¢ with an assumption of constant N,, we obtain the number of Al atoms at time
t: n = nyel™0, where n, is n at time ¢ = 0, and the constant ¢, is defincd by a
relationt, ! =0.35N v s,.

The average speed of the thermal neutron v, = 2.7 x 10° ¢cm/s at room tem-
perature and the assumed value of N ~ 1013 give us 1,' =3.4 x 10€ s and then a
ratiox of the transmuted to the original Al atoms in the surface layer in the experi-
ment of a duration of 520 h (¢ = 1.87 x 10%5s);

n= 655107 (10)
Patto

This value is compared with the relative decrease of Al concentration (~80%
in 1pm range) at the dip in the figure Al of Fig.1 with a good coincidence in the
order of magnitude. The decrease of Al must be accompanied with the increase of
Siwhich is clearly seen in the figure Si of Fig.1 in the surface layer. These features
are remarkable only in the situation where the neutron emission and the excess
heat were observed in the same sample.

This is-understandable from our point of view that the large density of the
trapped neutron was estimated* from the data where were the excess heat and
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hclium generation in the sample.

The estimation given above shows
that the changes of the concentration of
clements in the surface layer of the Pd
cathode is the results of nuclear trans-
mutation induced by thermal neutrons
in the cathode.

Similar estimation could be done
with profiles of D, Li and Pd in Fig. 1
which we leave for future works.

One more thing we want to point
out here is the negative correlation of
the excess power and the neutron gen-
eration observed in the above experi-
ment®.

If the neutron emission is only a
result of the nuclear reaction generating
excess energy, the relation of the excess
power and the neutron emission should
be positive correlation.

On the contrary, however, if the
neutron is the cause of nuclear reactions
gencrating excess energy and/or other
neutrons, the relation is not necessarily
positive but could be negative correla-
tion.

The case where the relation is a
negative correlation could be explained
as follows: At first, trigger reactions in-
duced by the trapped thermal necutron
(e.g. reactions (1) with a cross section ~
1 barn!? and (6)) generate high energy
neutrons which is observed going out of
the cathode regardless of the collisions
with other particles.

When there are high energy neu-
trons (higher than 6 MeV), then the re-
actions (4) and (7) occur predominantly
with a cross section ~ 0.35 barns and
0.1 ~ 0.2 barns!9, respectively.

Then, the situation will change by
the piling up of neutrons to induce
mainly the reaction (2), (3) and (5) to

products than neutron.
Conclusion

The stable existence of trapped ther-
mal neutron in the cathode is verified
qualitatively in the previous paper®. I
we assume it, we can understand the
whole experimental résults obtained in
the cold fusion cxperiments consistently
as shown above and in our previous pa-
pers®7. This is reversely the manifesta-
tion of the validity of the assumption that
the trapped neutron exists stably in some
crystals, from our point of view. The in-
vestigation given above shows that the
experimental data obtained with tech-
niques of professional nuclear scientists
is again interpreted consistently with
other data3".

This result is another proof of the
reality of the cold fusion phenomenon
without doubt and shows also the effcc-
tiveness of the TNCF model.

We will continue analyscs of ex-
perimental data obtained hitherto with
the same technique using TNCF model
to show more clearly the reality of cold
fusion phenomenon and the ability of the
above-mentioned concept.

The authors would like to express
their thanks to Prof. M. Okamoto of To-
kyo Institute of Technology for his valu-
able discussions through this work.
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Two Books You'll
Enjoy

If you truly believe that there have
been ice ages, that the moon causes the
tides, that ransmutation isn’t an ordi-
nary event, that the earth’s iron core is
involved with its magnetic ficld, that
volcanos arc¢ caused by magma lcaking
from the carth’s core, then you sure don’t
want to recad René’s The Last Skeptic of
Science. 179p that might make you
think. $25 +s/h. Or his NASA Mooned
America, where René says the Apollo
moon shots were all faked. And does a
good job of proving it. 176p $25 +s/h.

While you’re at it you could do
worse than invest $5 in my list of 83
books you’re crazy if you don’t read.
They’re about science, history, educa-
tion. health, etc. Then there’s Making
Money, a beginner’s guide, which is $5.
I should charge $5,000. How about the
AIDS Cure, about two simple gadgets
for cleaning viruses, bacteria, fungi,
parasites, and yeasts out of the biood and
lymph glands. $10. '

Order from: Cold Fusion Books,
70 North 202, Peterborough NH 034 58.
$5 s/h per order US, $10 foreign.




