
1

Storms, E. and B. Scanlan. Radiation Produced By Glow Discharge In Deuterium. in 8th
International Workshop on Anomalies in Hydrogen / Deuterium Loaded Metals. 2007. Sicily,
Italy. From: http://www.iscmns.org/catania07/index.htm

RADIATION PRODUCED BY GLOW DISCHARGE IN DEUTERIUM

Edmund Storms and Brian Scanlan
KivaLabs, LLC

ABSTRACT

Radiation produced by low-voltage discharge in a gas containing deuterium was measured
using a Geiger counter located within the apparatus. This radiation was found to consist of
energetic particles that were produced only when the voltage was above a critical value. In
addition, the emission was very sensitive to the presence of oxygen in the gas. In the
presence of the required conditions, emission occurred reliably with reaction rates in excess
of 108 events/second.

I. INTRODUCTION

Evidence for the LENR effect was and still is based to a large extent on production of
anomalous energy. Many of the observations imply nuclear reaction rates in excess of 1012

events/sec. In addition, the presence of detectable helium, tritium, and transmutation products
show that nuclear products are, in fact, produced. Absence of expected conventional radiation,
consisting of neutrons and gamma, has long since been acknowledged. Nevertheless, such a high
reaction rate is expected to produce detectable X-ray emission even if the primary radiation
cannot penetrate the surrounding wall. Failure in the past to detect any kind of radiation has led
some theoreticians to propose a direct coupling of energy to the lattice, without need for
emission of radiation or energetic particles of any kind.

With increasing frequency, as proper detectors are used, researchers are observing several
types of radiation, as summarized in a recent book [1]. These emissions consist of X-ray, gamma
ray, and various charged particles. Although the intensity of these emissions cannot explain the
high levels of heat observed during some experiments, the mere existence of such energetic
radiation raises important questions, such as the following.

1. Does the detected radiation result from one nuclear reaction or do several energetic
processes occur at the same time?

2. Is any of the energy generated by these nuclear reactions coupled to the lattice? If so,
why is the energy associated with the detected emissions not coupled?

3. Does the primary nuclear reaction produce the reported X-radiation or does it result when
emitted energetic particles are absorbed by the surrounding material?

This study was initiated in an attempt to answer these questions using low-voltage gas
discharge in low-pressure deuterium containing gas. A Geiger-Müller (GM) detector and a
silicon barrier detector were located within the apparatus near the discharge. In the process, very
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energetic electron and particle emission were detected and characterized. These emissions occur
at very high intensity and occur reliably within the appropriate voltage, current, pressure, and gas
composition. This work is preliminary and is presented only to demonstrate that such radiation
can be produced without making claims about its source or the mechanism of its production.

II. EXPERIMENTAL

The apparatus is shown in Fig 1. A turbomolecular pump is located below the table on which
the apparatus is supported. This pump can produce a vacuum of less than 10-6 Torr in the
discharge cell prior to adding deuterium-containing gas. Gas pressure within the cell during
discharge is measured by Baratron gauges (0-10 and 0-100 Torr) located at the rear. To the left
of the cell are connections for the GM detector, which has an end-window of mica (1.7-2.2
mg/cm2, LND 712). To the right are connections to the water-cooled cathode, which is grounded
to the apparatus. Connection to the anode is made out of sight at the rear of the cell. A residual
gas analyzer (RGA) is provided to allow gas in the discharge chamber to be analyzed up to
mass/charge of 50. Figure 2 shows the anode, which is a 2 mm diameter palladium wire and the
cathode, which is surrounded by an insulating shroud. This arrangement allows the radiation
detector, located at the left, a clear view of the cathode surface, as can be seen in the cathode-eye
view in Fig. 3. The cathode is a thin metal disc directly cooled by flowing water, a design that
allows the cathode surface to be easily examined. Details of cathode assembly are shown in Fig.
4. This design can dissipate power in excess of 300 watts, permitting a wide range of current and
voltage to be used. A collection of absorbers of different thickness can be placed between the
cathode and detector to allow the energy and type of the radiation to be determined. These are
moved by magnets from outside the vacuum, as shown in Fig. 5.

FIGURE 2. View of anode (left) and cathode
(right).

FIGURE 1. Overall view of the apparatus.
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Discharge is produced using a power supply rated at 1.5 A and 2000 V running under current
control. Voltage is supplied to the anode through a forced-air cooled resistor of 300 ohm. The
supplied current and the voltage at the anode are measured and stored approximately every 6 to
60 sec. Although calorimetry could be done using this apparatus, none was attempted during this
study.

A Geiger counter alone or combined with a silicon barrier detector was used to measure
radiation. During the first part of the study, the amount of radiation was proportional to a voltage
produced by the GM counting circuit that averaged the count rate. A maximum count rate of
approximately 5000 counts/sec on scale 10 was limited by the circuit becoming saturated. Later,
the count rate was measured directly by counting individual pulses produced by the GM tube,
which permitted much greater values to be determined. This design allowed particle production
rates in excess of 106/sec to be measured, a limit that was imposed only by unwanted electrical
discharge to the body of the cell. The energy and type of radiation was determined by placing
absorbers of varying thickness between the GM tube and the discharge. Later in the study, the
output of the Si barrier detector, shown in Fig. 6, allowed the energy of radiation to be
determined directly.

FIGURE 3. Cathode-eye view of the GM radiation
detector. One of the copper absorbers is seen on the left.
The anode is one of several designs using 2 mm wire
covered by a glass insulator. The large tube from which it
emerges is a glass-filled insulator.

FIGURE 4. Exploded view of the cathode
showing the insulating shroud. The cathode
disc can be removed and is sealed using a
rubber O-ring.


