Synopsis

A careful observation of the excess
heat generation in a proton conductor
SrCe,, Y, s Nb, ,,0, o, 1n D, gas at about
400 °C was analyzed-using the TNCF
model. Small but definite relative ex-
cess heat generation at most 0.7 to 0.8
% had been confirmed using a newly
constructed Seebeck calorimeter in a
small number of disk samples of a di-
mension 2 cmg x 0.1 cm coated with
thin (~300 nm) surface layer of Pd (or
PtMo) metal. The data was analyzed on
the assumption that the excess heat was
generated by reactions of the trapped
neutron with nuclei in the volume and
in the surface layer of Pd (PtMo) and
the whole liberated energy is thermal-
ized in the system. The experimental
results including the excess heat with-
out d.c. power were explained consis-
tently. The density of the trapped neu-
tron was determined by the experimen-
tal dataas nn = 4.0 x 10" cm™ which is
in the middle of the values determined
in other cold fusion materials.
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1. Introduction

In cold fusion materials the proton
conductor has characteristics different
from others, for instance transition met-
als occluding hydrogen isotopes. The
proton conductor belongs to ceramics
and their high melting points seems to
be advantageous as a substance to be
used in a cold fusion pile. Hydrogen
isotopes in the proton conductor have
rather higher mobility and therefore the
mechanism of the excess heat genera-
tion might be different from that in the
hydrogen occluding metals.

Difficulty in the calorimetry for the
proton conductor made the experimen-
tal data rather qualitative and out of the
object of our theoretical analysis.
Oriani'?, however, made very careful
measurements of the excess heat O us-
ing the Seebeck calorimeter and con-
firmed the relative amount of the ex-
cess heat as 0.7 to 0.8 %, or 0.7 W in
optimal cases, though the production
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occurred only in a small ratio in the to-
tal experiments.

We will analyze the experimental
data on the TNCF model** assuming
that the mechanism of the excess heat
generation is the same in this case as
that in the transition metal occluding
hydrogen isotopes. The result of our
analysis showed a consistent explana-
tion of the phenomenon including the
excess heat generation, poor reproduc-
ibility, long preparatory drive and heat
generation without current.

2.Experimental Results

In the recent papers'?, Oriani had
pointed out two problems in the
isoperibolic calorimeter used widely in
the experiments hitherto preventing the
verification of excess heat generation.
The two problems are summarized as
follows: First, the steady-state thermo-
couple reading did not show the correct
expected value when alternating d.c,
power was applied to the specimen and
produced a spatial distribution of input
power from that during calibration. Sec-
ond, a change in the composition of the
gas phase within the reactor caused a
significant change of steady-state tem-
perature.

To avoid these problems in the de-
termination of the excess heat genera-
tion in ceramics, he had constructed a
new Seebeck calorimeter operating at
400 °Ct. Using the Seebeck calorimeter,

he determined the amount of the excess

heat in a proton conductor
SrCe,, Y, Nb, O, ., in D, gas at about
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400 °C . The sample had a shape of a

disk with dimensions of 2 cmg x 0.1

cm and the faces of the disk had been
thinly (300 nm) coated with metal, ei-
ther Pd or PtMo.

Two of these specimens described
above produced positive deviations
from the calibration curve by more than
four standard deviations so that thermal
power was produced that was greater
than the d.c. power of alternating po-
larity supplied to the specimen. The
amount of the excess power was 0.7 W
in both cases or relative amount of 0.7
and 0.8% of the input power.

There are some typical features of
the cold fusion phenomenon in these
experimental results: (a) The poor re-
producibility, (b) the preparatory drive
was sometimes necessary without any
events and (c) some events without in-
put power. We will allow the author to
tell the results himself*.

(a) “It is clear that the ratio of ex-
periments that can claim success in gen-
erating excess power to those which
yield only points lying on the calibra-
tion line is small,” the author says.

(b) The author also explains about
the preparatory drive necessary for the
excess heat generation in some case, “It
is also worth recording that Run B de-
veloped excess power only after some
days, during which the determinations
were on the calibration line, after which
alengthy, high-temperature continuous
evacuation of the reactor and heating
of the vacuum lines were carried out.”

(c) Here is also an explanation of
the events without input power by the
author, “In several episodes excess
power was produced without supplying
any d.c. power.”

In the next section, we will explain
these features of the excess heat gen-
eration in the proton-conducting oxide
on the TNCF model.

3.Analysis of the Experimental Data
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The TNCF model** assumes an
existence of the trapped neutrons in the
cold fusion materials. The neutron is
supposed to be fairly stable and only
fuses with foreign nuclei which are in
the boundary layer where the neutron
suffers large perturbations and becomes
unstable (in the classical sense). An
analysis’ of tile experimental data where
observed the nuclear transmutation at
room temperature® showed that the sta-
bility of the trapped neutron in the vol-
ume of the material is higher by a fac-
tor of 10? compared with at the bound-
ary. On the other hand, an assumption
of the fusion reaction in the volume
similar to that in the boundary layer
gave a reasonable value for the density
n. at higher temperatures up to 2000 °C>.
Therefore, we will use the same rela-
tion we have used for the reactions in
the surface layer and in the volume in
analysis of the data*? taken at 400 °C.

We will treat the excess heat gen-
eration in the proton conductor as fol-
lows.

The number of events N_in a time
7 of the fusion reaction between the
trapped neutron and the nucleus x is
given by a following relation:

N =035nv p Vs 1€ 1)

Inthis relation, 0.35n v_is the neu-
tron flux per unit area and time, p, is
the density of the nucleus x in the vol-
ume V, p_is the cross section of the fu-
sion reaction. The factor & is introduced
to signify the stability of the neutron and
is 1 in the surface layer and 0.01 in the
volume as shown in the analysis’ of the
experimental data in a porous Ni®.

Considering abundance and fusion
cross section of the nucleus, the effec-
tive reactions in the volume of the

sample SrCe ;YONb, O, . could bc
taken as follows:

n+d =1t+7(6.25MeV), )

n+%Sr="%Sr+ v(8.42 MeV), (3)
n+¥Sr=5%8r+ y(11.1 MeV), (@)
n+'Ce ="Ce + 7(5.45 MeV), (5)
n+Ce ="Ce + 7(5.14 MeV), (6)

The natural abundance of the iso-
topes appeared in the reactions (3) to
(6) are 9.86, 7.02, 88.5 and 11.1%, re-
spectively. The cross sections of the re-
actions (2) to (6) are 4.0 x 10, 0.70,
11.0, 0.39 and 0.68 bams at 400 °C ,
respectively.

The reactions in the surface laycr
could be taken by efficiency to gencr-
ate the excess heat as follows:

n+%Pd ="%pPd + y(9.6 MeV), W)
n+%Pd=""Pd + y(6.2 MeV), ®

The natural abundance of the iso-
topes appeared in the reactions (7) and
(8) are 22.3 and 26.5%, respectively.
The cross sections of the reactions (7)
and (8) are 14,0 and 6.1 barns at 400 °C,
respectively.

The excess heat generated by the
reactions (2) to (8) was calculated us-
ing n_as an adjustable parameter and
assuming; 1) all the liberated energy
was transformed into heat in the sys-
tem, 2) D/Pd = 1 in the surface layer
and 3) D/O = 0.05 in the volume, The
experimental value 0.7 W of the excess
heat in a second, most of which was
generated by the reactions (3) to (8),
gave a value 4.0 x 10"cm-for the den-
sity of the trapped neutron (contribu-
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tion from reactions (3) to (6) is compa-
rable to that from (7) and (8)): n = 4.0
x 10 cm.

The origin of the excess heat in this
proton conductor shows that the coat-
ing metal Pd or PitMo did not largely
change the amount of the excess heat,
but might be definitely responsible to
the efficiency of the neutron trapping.

This value n_ = 4.0 x 10" cm™ of
the density of the trapped neutron is in
the middle of the values determined by
us in the analyses of cold fusion data®,
The reason of this moderate value in the
proton conductor shows that the coat-
ing of the sample by Pd (or PtMo)
would be very effective to trap the ther-
mal neutron in the volume of the
sample.

The characteristics (a) to (c) of the
experiment listed above are explained
by the TNCF model as follows:

(a) The reproducibility of the
events is governed by the ability of the
sample to trap thermal neutrons. The
structure of the sample determined by
atomic processes, which are stochastic
processes in its nature, in the prepara-
tion procedure is supposedly sensitive
for the neutron trapping. Therefore, the
reproducibility of the excess heat gen-
eration in different samples must be
poor depending on the stochastic pro-
cesses occurring in the whole proce-
dure.

(b) The preparatory drive is neces-
sary to settle the trapping condition and
to trap enough neutrons in the sample
to generate observable excess heat.

(c) The events without d.c. power
are possible if the neutron is once
trapped enough to accomplish a condi-
tion to realize the fusion reaction in or
on the sample.

4. Discussion

The vajue of n_obtained in the pre-
vious section for a proton conductor is
consistent with the idea of the neutron
affinity in the TNCF model®. The neu-
tron affinity of the proton conductor
SrCe,,Y, ,Nb, O, , is +1.27 larger
than those of Pd and T1 (0.26 and 0.96,
respectively). This fact shows higher
stability of the trapped neutron in the
proton conductor than in Pd and Ti ir-
respective to a possible rather imperfect
structure of oxide compound than metal.
Therefore, if the condition for the the
neutron trapping is fulfilled in oxides,
the density of the trapped neutron could
be similar to that in metals. From this
point of view, the positive large neutron
affinity of Ni, 771 = 3.87, might be rel-
evant with peculiar characteristics of
this metal in the cold fusion behavior.

Though photons with energies
from 5 to 11 MeV have been assumed
to be therinalized entirely in the system,
itis probable that we can measure them
to verify the assumed mechanism of the
excess heat generation in the proton
conductor. Another effect we can con-
clude from our treatment in this paper
is the nuclear transmutation in the re-
actions (2) to (10), which also should
be checked by the observation;

86Sr — 878Sr, 87Sr — 888Sr,
140Ce — 141Ce, 142Ce — 143Ce.

Analysis of the fine experimental
data provides an insight into the phys-
ics of the cold fusion phenomenon. The
data on the excess heat generation in a
proton-conducting oxide obtained by
Oriani'? are one of those fine data in
the field of cold fusion. The experimen-
tal data not only show the real existence
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of the cold fusion phenomenon in the
proton conductor definitely, but also
help explain the physics of the phenom-
enon.

The analysis of the data on the
TNCF model given above tells us that
there is a consistent plot in intricate facts
of the cold fusion phenomenon, i.e. poor
reproducibility, necessity of preparatory
drive and excess heat generation with-
out exciting d.c. power in some cases.

Those facts are common in all ma-
terials showing the cold fusion phenom-
enon, i.e. transition metals occluding
hydrogen isotopes, some high-tempera-
ture superconductors, some ferroelec-
trics other than the proton conductors.

It is an encouraging fact that the
cold fusion phenomenon in those vari-
ous materials can be explained by a
phenomenological model, the TNCF
model using a single parameter n , the
density of the trapped neutron. Perhaps,
this is a clue to find the final, decisive
key to explain the cold fusion phenom-
enon and develop a new energy source
to resolve the energy problem of our
culture lying in front of us.

[The authors would like to express their
thanks 1o Di. K. Kaki for valuable dis-
cussions through this work.]
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They’re probably almost as impor-
tant to you as your work. If you’d like
to have outstanding children you need
an instruction manual that has yetto be
written.

The poor nutrition you're giving
your body, plus the poisons you’re add-
ing, will all be reflected in damage to
your kids.

Poisons? Like innoculations, fluo-
rides and chlorine in your water, aspar-

tame, nicotine, alcohol, caffein, amal-
gam fillings, root canals, etc.

You can teach your child over 100
words before it is born. And then there
is the blight of our public schools. You
need to know about a fantastic school
ihat is a model of what can be done.

Until someone writes the instruc-
tion manual, your best bet is to read
books on all of the above subjects and
educate yourself. They’re all reviewed
in my Books You’ re Crazy if You Don't
Read (35). From Wayne Green, 70
Hancock Tpk, Peterborough NH 03458.
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