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ABSTRACT
Pursuing nuclear energy with no nuclear contamination has been a long endeavor since the first
fission reactor in 1942. Four major concepts have been the key issues: i.e. resonance, negative
feed back, self-sustaining, nuclear radiation.

When nuclear energy was just discovered in laboratory, the key issue was to enlarge it from the
micro-scale to the macro-scale. Slowing-down the neutrons was the key issue to enhance the
fission cross-section in order to build-up the neutron flux through the chain-reactions using
resonance between neutron and fissile materials. Once the chain-reaction was realized, the
negative feed-back was the key issue to keep the neutron flux at the allowable level. The negative
reaction coefficient was introduced by the thermal expansion, and the resonant absorption in
cadmium or boron was used to have a self-sustaining fission reactor with neutron flux. Then the
strong neutron flux became the origin of all nuclear contamination, and a heavy shielding limits
the application of the nuclear energy.

The fusion approach to nuclear energy was much longer; nevertheless, it evolved with the similar
issues. The resonance between deuteron and triton was resorted to enlarge the fusion cross-
section in order to keep a self-sustaining hot plasma. However, the 14 MeV neutron emission
became the origin of all nuclear contamination again. Deuteron plus helium-3 fusion reaction was
proposed to avoid neutron emission although there are two more difficulties: the helium-3 is
supposed to be carried back from the moon; and much more higher temperature plasma has to be
confined while 50 years needed to realized the deuteron-triton plasma already. Even if deuteron
plus helium-3 fusion plasma might be realized in a much higher temperature plasma, we still
have the neutron emission from the deuteron-deuteron fusion reaction in the deuteron plus
helium-3 fusion plasma. Polarized deuteron-deuteron fusion reaction was proposed early in
1980's to select the neutron-free channel in the deuteron-deuteron fusion reaction. Even if
polarized deuteron has long enough life-time to keep its polarity in hot fusion plasma, there is
still the probability to have the neutron emission channel from deuteron-deuteron fusion. The
neutron emission in hot plasma containing deuterons is inevitable.

Isomer Hf-178 was proposed to reduce the neutron emission in terms of gamma decay controlled
by X-ray. Although its reality is still in question, the resonance plays key role in this concept as
well. Condensed matter nuclear science provided another chance to approach nuclear energy with
no nuclear contamination. Selective resonant tunneling would select only the neutron free
channel. There are five major steps in the past 17 years:

(1) Selective Resonant tunneling model has been successful to explain the 3 major puzzles in
cold fusion proposed by nuclear physicist(i.e. penetration of Coulomb barrier, no neutron
emission, no gamma radiation), and successful also to explain the 3 major cross-section data
in hot fusion(i.e. d+t, d+d, d+He3). The Nobel prize laureate, B. Josephson of Cambridge
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University, cited this theory in the famous Lindau Meeting (2004).[1,2]
(2) Deuteron flux through the palladium surface at specific temperature was found correlated

with heat flow in various experiments in China, Switzerland, Japan, France and Italy. [3,4]
(3) The nuclear products have been confirmed in a series of nuclear transmutation experiments

using deuterium flux permeating through the thin film on the palladium surface.[5]
(4) Distinct from the beam-target experiment, a special procedure was proposed to search this

resonance between lattice energy level and nuclear energy level.
(5) Instead of the electrolytic cell, the gas loading technique has been used. It led to the discovery

of the temperature of these resonances which may be as high as 1000°C. This would change
greatly the usage of this nuclear energy.

We may propose the future subjects of study as follows:
(1) Selective Resonant tunneling model has predicted 3-deuteron fusion which has been found in

experiments [6, 7] as well. The reasonable inference is the neutrino emission from the metal
hydrides. The feasibility of detection of this neutrino is discussed based on the information
from the KamLAND neutrino detector in Japan.

(2) Nano-meter technique should be used to increase the deuterium flux through the palladium
surface.

(3) Gas-discharge tube in combination with optical monochrometer would be the suitable
experiment at the current funding level.

(4) Negative feed-back should be used to solve the problem of the reproducibility; then, based on
the deuteron flux a self-sustaining reactor would be feasible.
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