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Abstract

A new theoretical prediction that a plasma can produce antineutrinos is used
to solve the solar neutrino problem. The difference between electron-positron
induced fusion, and inertial fusion experiments that have been unsuccessful
so far as commercial fusion reactors is also discussed.
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1. The Plasma as a Source of Antineutrinos

A plasma contains protons and electrons of equal number. Since they are oppo-
sitely charged, they will attract each other and since the proton is 1835 times
heavier than the electron the electron will speed up faster to combine with the
proton to form a neutron in its excited state. The excitation energy of the neu-
tron comes from the kinetic energy gained by the electron before it forms the
neutron. The neutron takes about fifteen minutes to jump back to its normal
state according to the following reaction: neutron = proton + electron + anti-
neutrino, and this is the process by which a plasma continuously produces anti-
neutrinos. The nebula [1], the plasma formed by a Supernova explosion can also
produce antineutrinos in this fashion as can too the plasma of the solar wind.

2. The Solar Neutrino Problem Solved

The solar neutrino problem was regarding a large discrepancy between the flux
of solar neutrinos as predicted from the Sun’s luminosity and those measured
directly. When neutrino detectors became sensitive enough to measure the flow
of electron neutrinos from the Sun, the number detected was much lower than
that which was predicted. In various experiments, the number deficit was be-
tween one half and two thirds. While neutrino oscillations between electron,

muon, and tau neutrinos could be used as an explanation for the deficit in elec-
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tron neutrinos it is clear that is not what was happening because if that were the
case then the sum of all the three neutrinos should be equal to the expected value
of electron neutrinos from the Sun’s luminosity. While the solar core produces
electron neutrinos due to the fusion reaction, the solar corona plasma where fu-
sion does not occur produces antineutrinos. The neutrinos from the core will
interact with the antineutrinos from the corona to annihilate each other to pro-
duce two photons just like electron-positron annihilation does, but of lower fre-
quency because of the much lower mass of the two neutrinos. This annihilation
process explains the deficit of solar electron neutrinos as has been experimental-

ly observed.

3. The Difference between Electron-Positron Induced
Fusion and the Current Inertial Fusion Experiments

The electron-positron fusion reaction [2] is based on an experimental observa-
tion that has already been carried out whereby the fission energy from a nuclear
bomb is used to set off the fusion (hydrogen) bomb as the one that was dropped
by the United States above Namu Island in Bikini Atoll in the Pacific.

Inertial confinement fusion: magnetic, laser, and z-pinch fusion are all based
on the process that takes place in the sun according to the Lawson criterion.
Once a critical ignition temperature equal to that at the center of the Sun for fu-
sion has been achieved, it must be maintained at that temperature for a long

enough confinement time (t) at high enough ion density (n) to obtain a net yield

for fusion:
nt = 10" s/cm?® deuterium-tritium fusion
nt > 10'° s/cm’ deuterium-deuterium fusion

These inertial confinement experiments have proven to be unsuccessful so far
to produce net energy gain because they do not require the high temperatures
needed to start the fusion reaction as in the case of the fusion (hydrogen) bomb
which is the same principle used in electron-positron induced fusion where 138
k] of energy can deliver a temperature of 10 to the power 28 K to the D-T target
at the center of the reactor, while the core of the sun has a temperature of only
27 Million K.
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