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ABSTRACT

Numerous tracks of charged nuclear particles, emitted during electrolysis, were discovered
by Oriani and Fisher (1). More recently, emission of such particles after electrolysis was
discovered by Oriani (2). This presentation is based on ten experiments conducted to
replicate the reported results. Seven clusters of tracks were found in two out of six
electrolysis experiments. Three clusters were also found in one of four experiments
conducted to study emission of nuclear particles after electrolysis. Arguments are presented
against prosaic explanations for the clusters, such as natural radioactivity and cosmic rays.

1) Introduction

The field of so-called “cold fusion,” aso known as CANR (chemically assisted nuclear
reactions), belongs to the realm of protoscience. The accepted paradigm is that chemical
processes — interactions involving outer electrons in atoms and molecules — are too weak to
produce emission of nucleons from atomic nuclei. Yet, several qualified researchers, such as A.
Lipson (3), R. Oriani (1) and S. Jones (4), have for many years been reporting unexpected
emission of nuclear particles. Experimental facts that conflict with existing theories should be
studied rather than rejected. A flowchart illustrating the evolution of protoscience toward science
isshown in Figure 1.
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Figure 1. Schematic illustration of evolution of protoscience toward accepted science.

This study, prompted by recent reports (2,5), confirms that an unexpected nuclear process
seems to be occasionaly triggered by a chemical process. According to Oriani (2), whose
protocol was used in my investigation, nuclear particles are emitted during and after electrolysis.
The high level of reproducibility, he believes, is due to residua activity. Each consecutive
electrolysis experiment presumably benefits from what happens during the previous experiment.
The probability of triggering a CANR effect in a new electrolytic cell is said to be very low, but
it becomes very high after the first success. The probability is also said to be high in a new cell
containing o-rings used in successful experiments. That is why my experiments were performed
with o-rings previously used by Oriani.

According to (2), the distributions of tracks left by nuclear particles on CR-39 detectors are
uniformly random. But sometimes tracks appear in the form of clusters, asillustrated in Figure 2.
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Figure2. A cluster of post-electrolysistracks discovered by Oriani (8). Thiscluster was produced when the
CR-39 chip was exposed to an o-ring removed from the electrolytic cell. The mean density, about 30,000
tr/cm?, is 2000 times higher than outsidethe cluster.

| was able to confirm occasional production of clusters at local densities much higher than the
background. The densities of uniformly distributed tracks, however, were found to be consistent
with the background. Can radioactivity acquired by these rings in Oriani’s cell be responsible for
the clusters produced in my experiments? My answer to this question will be negative. But the
issue is far from being resolved, as indicated in the appendix. What follows describes my simple
apparatus and results. In the closing section | will argue against the idea that clustered tracks are
due to natural radioactivity or cosmic rays.

2) Experimental setup

The electrolytic cell used in my experiments was identical to one of Oriani’s cells, as
schematically illustrated in Figure 3A. The electrolyte was Li,SO,4 in ordinary distilled water at a
concentration of 22 grams per liter. The anode was Pt and the cathode was Ni. The cell consisted
of a set of a glass tubes containing about 10 cc of the electrolyte. The bottom of the cell was
made from a replaceable 3 cm x 3 cm piece of CR-39 plastic material. That piece (thickness
about 1 mm) was separated from the eectrolyte by a layer of Mylar whose thickness was
6 microns. The Ni-wire cathode, in the form of a spiral pancake, was in contact with the Mylar
while the Pt-wire anode, also in the form of a spira pancake, was about 15 mm above the
cathode. The cell was designed in anticipation of experiments in which CR-39 would be
removed and a silicon detector, placed below the Mylar window, would be used to measure
energies of charged nuclear particles.

Potential differences applied to the cell were between about 5 and 12 volts, depending on the
desired current (between 30 mA and 150 mA during preliminary experiments). At 3 volts the



current was close to zero. The concentration of the electrolyte was allowed to double
(approximately) during experiments because water lost via electrolysis was usually not replaced
until the volume of the electrol yte was reduced by approximately one half. The current, however,
was kept constant, usually 42 mA, by an electronic stabilizer outside the power supply.
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Figure 3. (A) Two flexible Viton o-rings are pressed against the CR-39 chip (by clamps applied to glass tubes)
to prevent leakage of the electrolyte. Theinner diameter of each tubewas closeto 16 mm; thewire diameters
(Pt and Ni) were 0.5 mm. The Ni cathode wasa “foot” supporting therigid anode-cathode structure. (B) A
CR-39 chip on top of an o-ring, as used to detect nuclear particlesemitted after electrolysis.

The CR-39 chips were cut from a Fukuvi Chemical sheet purchased from Landauer Inc. (6).
One of the well known properties of CR-39 material is its ability to record nuclear projectiles,
such as protons or apha particles (7). Tracks of such particles become microscopically visible
after etching. Sizes of observed tracks increase with the duration of etching and the temperature
of the etching solution. A cluster consisting of over 100 tracks is shown in Figure 4. That figure
is a microphotograph of a small area of CR-39 that was removed from the electrolytic cell after
five days of electrolysis and etched for six hours. Round pits are tracks of particles that were
intercepted at small angles of incidence; eliptical and conical pits are tracks of particles
intercepted at larger angles. After twelve hours of etching nearly all tracks become round, as
illustrated in Figure 5. Nuclear activity after electrolysis was studied by placing CR-39 chips on
the o-rings removed from the cell, asillustrated in Figure 3B.



Figure4. Cluster of tracks produced during five hours of electrolysis. The area of 1000 by 1300 micronswas
photographed under a magnification of X40, after six hours of etching. The mean track density, over thearea
of 1 mm?, isabout 11,000 tracks per cm?. Thisisthree orders of magnitude higher than in the areas outside
thefour clusters, on the same CR-39 chip. A section of thisphoto, under a higher magnification, is shown in
Figure6.

All CR-39 detectors were etched for six hoursin a small beaker. The average etching solution
temperature was close to 72°C. But local temperatures near individual detectors were probably
not identical, because the solution was not stirred. The sizes of tracks are known to depend on
the product of the etching time and temperature. It is reasonable to assume that the observed
differences in the size and shapes of the tracks in different clusters were due to differences in

local temperatures. The effect of etching time on the tracks appearance can be seen by comparing
Figure 4 and Figure 5.



