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New results for glow discharge in deuterium calorimetry are presented. In separate
experiments a heat output five times exceeding the input electric power was observed. The
result for the charged particle spectrum measurement is presented. Charged particles with
energies up to 18 MeV and an average energy of 2-4 MeV were seen. Beams of gamma-rays
with energies of about 200 keV and a characteristic X-ray radiation were registered. The
summed energy of the registered products is three orders short of the values needed to
explain the calorimetric results.

1. Introduction
After the known work of Fleishman and Pons on neutron and excess heat registration at heavy

water electrolysis [1] many attempts to reproduce this result were reported [2].

In our experiments we used a low voltage electric discharge at a low deuterium pressure. This
approach is much more suitable for X-ray and charged particle registration because the detectors
can be placed in the discharge chamber itself. In our previous work we saw excess heat, a
correlation of the heat release values with the neutron flux change and we measured the neutron
flux by various methods including silver foil activation [3]. By measuring the gamma spectrum
we found a radioactive isotope formation, we measured the neutron spectrum in which neutrons
with energy up to 17 MeV could be seen, and achieved reproducibility of the effect [4].

Our next work was devoted to the prolongation of the nuclear reaction, an increase of the
excess heat values and an increase of the measured parameters: X-ray and gamma-ray spatial
distribution, charged particle registration, etc.

As methods using electronics are not immune to electric pick-ups we tried to use independent
methods wherever this was possible - activation, tracks, photoemulsion, for absolute nuclear
product flux measurements. We also performed spectral measurements after the discharge
switch-off, allowing one to improve the reliability of the results.

Complex measurements of the fluxes and the energy spectra of the neutrons, gamma emission,
X-rays and charged particles allowed us, putting aside the nature of the effect, to compare the
heat release and the energy carried by the nuclear reaction products.



2. Experimental
The experimental device (fig. 1) consisted of vacuum chambers with diameters of 1.5 × 10-1

and 2 × 10-1 m and a volume of 10-2 m3. The vacuum system allowed a residual pressure of ~ 10-

3 Pa. The gas fill system was supplied with multi-stage gas purification cells. The cathode
assembly consisted of a quartz insulated thin-walled stainless steel holder with a molybdenum
heat collector at the end. The heat collector has channels for cathode thermocouples. The cathode
sample is placed on the collector and fastened with an Al2O3-insulated cap. Usually the cathode
sample (cathode) was in the form of a foil 10-4 – 10-3 m thick with an area of ~ 10-4 m2. As a
cathode we used various materials, such as metals, alloys and ceramics. All excess heat results
and the largest nuclear product fluxes were achieved with specially treated palladium. The anode
assembly consisted of a quartz insulated thin-walled molybdenum tube holder with thermocouple
channels and a massive molybdenum end. In the chamber’s upper flange an appendix was made
for silicon surface barrier detectors (SSB). The chamber had a quartz inspection window. In
separate experiments the insulating quartz tube or the calorimeter were inserted into the
discharge chamber. X-ray films or photo-emulsion cassettes, CR-39 detectors and various
screens could be inserted into the chamber. All other detectors for neutron and gamma-quantum
registration were placed outside the chamber (see fig. 1).

Fig. 1. Experimental device. (I) Calorimeter design. (1) Vacuum chamber, (2) inspection window, (3) heat
collector, (4) insulator, (5) anode, (6) anode holder, (7) cathode sample, (8) cathode holder, (9) thin-walled
holder, (10) quartz plate, (11) inspection window, (12) aluminium oxide insulation, (13) screening insulation,
(14) thermocouples.

The typical deuterium pressure in the chamber was 3-10 Torr, the discharge voltage 100-500 V
and the discharge current 10-100 mA. We used both transformer-based and thyristor-based
electric power stabilizers for the electric feed.

3. Calorimetry
We used the same heat-loss-type calorimeter as described in ref. [3]. The calorimetric insert is

shown in fig. 1.

We used W-Re thermocouples in the cathode and the anode and electrically insulated CC
thermocouples in the heat collector. The thermocouples were the standard type used for nuclear











To determine the spatial distribution of the gamma emission we used RT-1V X-ray films with
lead screens. It appeared that gamma emission exists in the form of spatially uniform emission
and narrow beams. Beams have two modifications, with smaller and larger angular divergence.
A photo of these beams at a distance of 0.5 m is shown in fig. 7. Judging from the attenuation by
lead films in most of the beams the gamma-quantum energy is about 200 keV, though some of
them have a higher energy. Most of the beams can be found in the cone 45°-60° with the cone
axis coinciding with the discharge chamber axis.

Using the same X-ray film with aluminium and lead screens X-rays with diffraction spots can
be seen (fig. 8). Most of this radiation lies in the range 5-20 keV. As the intensity of this
radiation is rather high some of it can be detected with the same Ge-Li detector. The
characteristic X-ray lines of palladium can be clearly seen around 20 keV. The X-ray intensity
was evaluated by densitometry of the exposed films.

Fig. 5. Scheme of the CR-39 detector plate placement in the discharge chamber. The left photo plate is
irradiated with 239Pu alpha particles; the right photo plate is irradiated in the discharge chamber.


