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We have tried to see experimentally whether there is some interaction between electric 
charges, other than the Coulombic one, and whether it may produce some kind of bound states 
between a proton and an electron, electrically neutral but different from a hydrogen-
atom state. This requires that the stronger, and quicker, cOulombic interaction may be avoided 
by means of a high-frequency ionizing e.m. field. This field succeeds in maintaining a 
"cold" plasma i.e., a considerable number of protons mixed and colliding with an equal number 
of free electrons, for a time much larger than 10-8 sec. This limit is suggested by the 
known average recombination time of the ionized hydrogen atom. 

1. INTRODUCTION 

We have tried to see experimentally whether there is 
some interaction between electric charges, other than the 
Coulombic one,3) and whether it may produce some kind 
of bound states between a proton and an electron, electri
cally neutral but different from a hydrogen-atom state. 
This requires that the stronger, and quicker, Coulombic 
interaction may be avoided by means of a high-frequency 
ionizing e.m. field. This field succeeds in maintaining a 
"cold" plasma, Le., a considerable number of protons 
mixed and colliding with an equal number of free elec
trons, for a time much larger than 10-8 sec. This limit is 
suggested by the known average recombination time of the 
ionized hydrogen atom. The high frequency has been taken 
to be of the order 1010 sec -I, with amplitudes large enough 
for ionizing the low-pressure pure hydrogen contained in 
the resonant cavities of a klystron-like oscillator. The ex
citation of this klystron 1 is actually obtained by means of a 
bunched beam of hydrogen ions, but it is probable that this 
excitation could also be achieved by means of a strong 
external microwave source. The device that we used works 
with an anod~athode (grounded) potential difference of 
about 500 V. The fact that twice in a period the free pro
tons and the free electrons are accelerated in opposite di
rections by the electric field of the microwave produces a 
considerable number of collisions between these particles. 

Figure 1 shows a block diagram of our experiment, and 
Fig. 2 shows a schematic section of one of the oscillators 
that we built. 

The hydrogen has always been obtained by electrolysis 
(water+HZS04), dried on silica and filtered through a 
vacuum-tight palladium tube (25 cm long, 0.5 cm diame
ter, 0.1 cm thick). The eventual deuterium entering the 
vacuum system is only that obtainable by such a process, 
and is evaluated to be not more than 1/10 of the natural 
deuterium abundance, i.e., 10-3 of the H~ abundance. 

The pressure of the gas, in the oscillator is about 
1.0.0.1 Torr. The oscillator has brass walls 0.2 cm thick, 
and the cavities are of stainless steel, also 0.2 cm thick. The 
size of the whole oscillator is 15 cm, with 5 cm diameter. A 
cooling water flow is necessary, but the cavities containing 
the plasma are settled outside the cooling layer so that 

eventual articles outgoing from them do not cross through 
the water. An improvement has been a focusing magnetic 
lens provided by a coil embracing the anodic part, with 250 
rounds (No. 18 copper wire, 0.25 A) increasing the frac
tion f of the discharge current entering into the cavities. 
The cathode is a pile of disks shaping the cavities of the 
klystron. The expected effect is that, because of the micro
wave electric field, there is a very great number of colli
sions between free protons and free electrons, and when 
some protons and electrons form the above-mentioned neu
tral bound states, they may behave as neutrons and can 
cross through the walls of the oscillator. If it is the case 
that a number of samples of different elements settled out
side the walls, we shall present a variation of their ({3 or r) 
radioactivities, measured, before and after, as carefully as 
possible. 

Great care has been taken to avoid contaminations, 
and in all measurements at least one twin sample has been 
carefully conserved unirradiated, as a control. 

The results of several series of measurements· made 
during about 3 years with a great number of samples have 
been positive without exception, although in some cases 
the induced activity was rather low, though always beyond 
statistical fluctuations .. The kind of decay of the activated 
samples suggests that there is a small flux of neutrons aris
ing from the cold plasma. This means that the expected 
non-Coulombic interaction implies the emission of a neu
trino. This flux has been prevalently, measured by the ac
tivation of samples of several elements mostly obtained 
from the Institute of Atomic Energy of Sao Paulo, since 
the large noise due to the microwave field of the klystron 
makes the signal from BF 3 detectors uncertain, also with 
careful electric shielding. The somewhat erratic and low
level flux of neutrons limits severely the use of other tech
niques than those which integrate on a rather long time the 
flux into an observable activity. 

Low induced activities have been observed with Ag, 
In, Au, Dy (metal and oxide), Sbz0 3 , Sb metal, Nd (2%) 
+Pr, TI (metal and sulphate) (oxide). The resulting ac
tivities have been measured by means of a Philips antico
incidence system with a steady low background ofO.9±0.1 
cpm. This background has been systematically controlled 
in order to verify its Poisson-like distribution, as a proof of 
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