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Synopsis

Data of careful calorimetric mea-
surements of excess heat from Pd wire
cathodes in D,O + LiOD electrolytic
solution obtained by Ota et al. were
analyzed using the TNCF model. A con-
sistent explanation of the data was ob-
tained with the arbitrary parameter in
the model - the density »_of the trapped
neutron - of 10° ~10' ¢,

1L.Introduction

The TNCF model for the cold fu-
sion phenomenon has been used to ex-
plain various cold fusion events mea-
sured in materials containing hydrogen
isotopes with a greai success™. There
are t0o many experimental data to treat
in a short time since the accomplish-
ment of the model about two years ago.
We are going to analyze the remaining
excellent data obtained in these § years
after the discovery of this phenomenon
using the TNCF model. In this paper,
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we have taken up one of data oblained
by Ota et al.**

2. Experimental results
2-1. Excess heat with Pd cathode

The heat balances have been mea-
sured® during the electrolyses in LiOD
+ D,0 and H,0 + LiOH solutions (18
runs with D and 4 runs with H) using
Pd and Pd_Ag_(x=0.1and 0.15) alloy
cathodes. The flow calorimeter and the
closed cell with Pd recombination cata-
lysts were used for heat measurement.

The D/Pd ratio was up to ~ 0.85.
In four out of 18 runs with D showed
the remarkable maximum excess heat
from 9 to 74 % of input energy (~2- 10
W). In four runs (9, 14, 17 and 22), the
excess heat was observed as a burst. The
mechanicaily treated Pd cathodes were
used in runs 9, 14 and 17. The largest
excess energy of 74 % was obtained in
a cathode Pd  Ag  with a size of 4
mme x 15 mm with 1M LiOD when the
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electrolyzing current densities of 260 ~
180 mA/cm? and the input energy of 2
W (run 22). The excess heat could not
be explained as due to hidden chemical
reactions not noticed in the present ex-
periments.

In accordance with general ten-

ency with the cold fusion phenom-
enon, the excess energy generation, if
any, had occurred after a long preced-
ing period; for example in run 13, the
period was 1150 h and the average ex-
cess heat of 6.5 % lasted 220 h with a
maximum (burst) of 13 %.

We have to notice that the poor re-
producibility (4 out of 18 runs with D),
a long preceding period (e.g. 1150 hiin
the case of the run 14) and unstable heat
generation (e.g. 6.5 % in average and
13 % at burst in the run 14) are com-
monly recognized features of the cold
fusion phenomenon,

2-2. Excess heat with Pd(B) cathode

On another experiment®, Ota ct al.
observed effect of boron B added to Pd
cathode on the excess heat production.
The contents of B in Pd was 1{# ~ 10°
ppm. In three runs (23, 29 and 33), the
maximum excess heat of 7, 5 and 4 %
was observed where the input power
was 5 W with boron B of 2.67, 5.0 and
5.0 x 1(? ppm, respectively. The cath-
ode was Pd(B) cylinder (4 mmg x 20
mm)(run 23) and Pd(B) plate (1 x 2 x
20 mm) (runs 29, 33). The excess heat
was observed in three runs (23, 29 and
33) using boron added Pd cathodes con-
tinuously.

2-3.Excess heat with Modified Pd cath-
ode . -

Pd(B) (4 mmg x 15 mm) and Ni

(1 ~ 10 um) coated Pd (2 mmg x 15
mm) cathodes were used in 1M LiOD
+ D,0 electrolytic solution. The S/V ra-
tiois 11.3 cm™ in the Pd cathode. There
occurred two heat bursts in Pd(B) cath-
ode case (N1-03). The maximum excess
heat at a burst was 1.8 W or 136 % of
the input energy in run N1-03.

3.Analysis of the Data by the TNCF
Model

Using the recipe described in the
preceding papers', we can explain the
data showing the excess heat was too
large to explain by and chemical reac-
tion obtained by Ota et al.** The TNCF
modei assumes existence of the trapped
thermal neutron with a density a_in a
sample as an adjustable parameter.

The most probable nuclear reaction
in the electrolytic system with DO
electrolyte is the following ones in the
surface layer of Li metal and/or PdLi_
alloy with the assistance of a deuteron-
rich PdD_layer near the surface (in
contrast to the relative absence of a
hydrogen-rich layer in the case of a
system with H):

n+Li=*He (2.1 MeV) +1(2-7MeV), (1)
t+d="He 3.5MeV)+n(14.1 McV),(2)
n+d=1(698keV) + y(6.25 MeV). (3)

The preceding period in the experi-
ment is supposed to be necessary to
form the surface layer of Li meiat and/
or PdLi_ alloy, the thickness of which
has been assumed as 1 pm throughout
our analysis. The preceding period is
also necessary to accumulate thermal
neutrons with a density n_in the sample
supplied by the background neutrons
and by breeding processes, the main
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processes of which were supposed to
be the following dissociation ones:

n+d=n+p+n, 4)
Y+d=p+n. )

These processes are absent in Pd/H/Li
system and are a cause of the difference
from the Pd/D/Li system.

The number N,; of a reaction be-
tween the trapped neuirons and the
nucleus N is related with the density of
the trapped neutron n_by the following
relation;

N,=035nynVo,kt, (6)

where 0.3n v_is the flow density of the
neutrons per unit area and time, n, is
the density of the nucleus, V is the vol-
ume where the reaction occurs, o, is
the fusion cross section for the reaction.
The factor £ as taken into the relation
(1) expresses an order of the stability
of the trapped neutrons in the trapping
region. In the case of the reaction (1),
the number of events generating *He N,
and that generating tritium ¥, is the
same to N, given in the relation (6). The
number of events generating the excess
heat Q is equal to Q (MeV)/4.8 MeV
experimentally and equal to N,, given
by the relation (6) theoretically.

3-1. Excess heat with Pd cathode

With the procedure explained be-
fore'-, we ran calculate the adjustable
parameter n_from the experimental
data® taking only the reaction 1) in the
surface layer of Li metal with & = 1 in
the relation (6) into consideration, for
simplicity:

n =10°~ 10", cm?,

In the four runs with the maximum ex-
cess heat of more than 9%, the maxi-
mum values are as follows:1.3 x 10"
cm (run 9), 3.5 x 10" cm?® (run 14),
1.2 x 10" ¢cm™ (run 17) and 3.6 x 10"
cm? (run 22). The S/V (surface to vol-
ume) ratios of the samples were 9, 8,
10 and 11.3 cm™ in runs 9, 14, 17 and
22, respectively.

3-2. Excess heat with Pd(B) cathode

In the case of B addition to Pd cath-
ode®, we have to consider also another
reaction between trapped necutron and
1B in the volume with £ = 0.01 as
shown by Passel‘ and analyzed by us’
(the natural abundance of 1B is 19.78%):

n+ "B ="Li+*He +2.79 MeV, (93%) (7)
=Li+*He+ K048MeV}+2.79MeV (1%).(8)

The cross section of these reactions is
3.84 x 10° barn.
The data gives following values of n ;

n =66 x‘ 10°,1.1 x 10" and 84 x 10° cm??,

forruns 23, 29 and 33, respectively. The
S/V ratios of samples in these runs were
11, 31 and 31 cm’!, respectively.

It seems that the addition of boron
B in the Pd cathode did not affect the
adjustable parameter n_in any discem-
ible amount, The behavior of the excess
heat generation is, however, changed
very much. In the presence of boron
there was no heat burst, showing clearly
the effect of the reaction (7) and (8).

3.3.Excess heat with Modified Pd cath-
ode

The maximum values of n_deter-
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mined by the maximum values of @
in several runs are given as follows:

n =11,54,34,34,39 and4.4 x 10"°cm?,

for runs 23, 29, 31, 33, 48 and K1-03,
respectively.

These values of nn_are consistent
in themselves and also in the range of
n, obtained previously for other similar
experimenis*, We have to remember an
assumption in the calculation of n_that
the liberated energy in the reaction (1)
is entirely thermalized in the system.

4.Conclusion

We interpret the above result as
showing a success of the model and that
the cold

fusion phenomenon is a probe sug-
gesting the existence of the thermal neu-
tron with a quasi-stability piled up in
the solid and. also the existence of
nuclear reactions between the trapped
neutrons and nuclei in and on the
sample, another evidence of which is
the nuclear transmutation®1°,

Though the data of the excess heat
can determine only the value of the ad-
Justable parameter n , other events, if
any, can support the validity of the
model by comparing theoretical and
experimental values of such ratios as
N/N , or NQ/N., which had been done
before!.

The value of n, determined in this
analysis will increase by a factor one or
two if the liberated energy in the reac-
tion (1) is only partly thermalized in the
system though the contribution of other
reactions than (1) decrease n. The re-
maining part of the liberated energy
might be carried out of the system by
the particles ¢, n and 7in reactions (1),

(2) and (3), respectively.

In reality, the photon with an en-
ergy 6.25 MeV has been observed in
recent experiments'>4,

Our cold fusion experiments,
clearly, are not entirely free from radia-
tion hazards.

The authors would like to express
their thanks to Prof. K. Ota of Yokohama
National University for valuable discus-
sions during this work.
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The only way we can move cold
fusion from the work bench to practi-
cal home appliances is by sharing our
information and ideas. And this means
getting busy with your word processor.

My preferred medium for papers is
via the mail with both hard and a disk
copy. Mac Word is the easiest format
for my system, but I can read accursed
PC stuff too.

I have a pretty good OCR system,
so I can scan in hard copy. This takes
longer since OCR is not perfect. It is
unable to cope with super and subscripts
or equations and this means I have to
put all those in by hand. Grumble.

Yes, I can deal with e-mail. My
address is: design73@aol.com, but as
with OCR, equations don’t do well via
this medium. And due to the volume of
e-mail I get, plus the slowness of re-
trieval compared to opening a letter, I
tend to check it maybe once a week.

Yes, I can scan in illustrations and
photographs. The more illustrations, the
better.

Fax is okay for communications,
but the poor quality of most faxes means
that my OCR system won’t be able to

deal with it. My fax is 603-588-3205
and it’s always available. Other than
phoning, this is the fastest way to get in
touch with me. Phoning? I try to dis-
courage this, mainly because I enjoy
talking too much and often what should
be a simple phone call goes on for an
hour — and I, like you, haven’t been
able to expand the 168-hour week. But
if you do have to call, I'm generally at
603-525-4747,

My 168 hours are more than filled
with writing editorials for 73 and books,
answering mail (I've answered over
12,000 letters so far this year), reading
books recommended by readers, fixing
and eating meals, around 5 hours sleep
at night and an hour in the aftemoon, a
2-mile jog, feeding the rabbits, chick-
ens, turkey and duck, and an occasional
trip to get the mail from town, which is
about 10 miles away.

I tape the Art Bell radio talk show
every night with my VCR and listen to
it while I'm fixing my meals or doing
routine work like collating booklets. I
watch a few taped TV shows while eat-
ing. Taping allows me to skip the com-
mercials and boring parts. I enjoy Bell’s
guests, but 90% of his “open line” call-
ers are fast forward time.

Now please paper Wayne Green,
70 Hancock, Peterborough NH 03458.
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