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Abstract: In Part-I, theoretical basis for formulating fusion rates in condensed matter is
summarized. Nuclear strong interaction, S-matrix, T-matrix, fusion rate for steady state
dde* molecule as bosonized condensate, and fusion rate formula for collision process are
briefly given.
In Part-II, application for TSC-induced fusion is summarized. Fusion rate formulas for

adiabatic approach in EQPET theory are summarized. Final state interaction is briefly
discussed. Time-dependent approach for TSC squeezing motion is briefly introduced.

Part-I: Basic Theory
1.1 Nuclear Potential
In general, nuclear reaction is usually theorized and analyzed in three steps; initial

state interaction, intermediate compound state and final state interaction. Transition
from intermediate state to final state has various, sometimes complex, channels such as
the electro-magnetic transition to ground state emitting gamma rays, the particle
(neutron, proton, alpha-particle etc.) emission and residual nucleus, which sometimes
decay to ground state emitting gamma-rays, and the direct break-up to two or more
nuclei like fission. Potential for nuclear strong force and Coulomb force in these cases
can be categorized into three cases1) of Fig.1-1.

The potential state (I) shows the case that nucleons (neutrons and protons) are
trapped in a very deep well of strong force. Stable isotopes of masses less than 60 have
this type potential well. Fusion reactions by two light nuclei produce stable isotopes of
this type.
The potential state (II) appears for intermediate compound state in general.

Radioactive isotope has this kind of potential. Stable isotopes having masses greater
than 60 are trapped in these type potentials which are drawn according to the fission
channels breaking-up to lighter nuclei. In this case, the depth of trapping potential is
deep enough to have very long life time, but positive Q-value for fission channels makes
height of potential tail in outer-skirt lower than the depth of trapping well. At ground
state, the thickness of potential well is large enough to make the quantum-mechanical
tunneling probability of fission to be “inverse-astronomically” very close to zero.
Therefore, nucleus is regarded as stable isotope. Here, Q-value is obtained by

calculating mass defect between before and after reaction, using Einstein’s formula E =
mc2. However, when the intermediate compound nucleus has high inner excited energy
Ex, the thickness of outer wall of trapping potential becomes relatively thin and
quantum mechanical tunneling probability for particle emission or fission can










