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Chapter 0: Preliminary Knowledge

0.1 Particles and Periodical Table

0.2 Explanation of Key Words
cold fusion, condensed matter nuclear science, excess heat, generation of He-4,
weak interaction, strong interaction, experimentalism, rationalism, nuclear
transmutation, nano-structure, super wave, DS cathode, selective transmutation,
SPring8, TOF-SIMS, deterministic fission theory, isotopic ratios, gamma-ray spectra,
plasma electrolysis, constraint/order conditions, multi-body fusion, tetrahedral
symmetric condensation, bosonization, phonon, shielded Coulomb potential, EQPET
molecules, Platonic regular polyhedrons, Bose-Einstein condensation, T-matrix,
fission products, Cooper pair, Langevin equation, HMEQPET method, Verlet metod,
trapping potential, Platonic symmetry in molecules, expectation value, pion-exchange
force

Chapter 1: Introduction

1.1 From Cold Fusion to Condensed Matter Nuclear Science;
A brief history of CMNS/CF research

1.2 Major Experimental Results;
Excess Heat & He-4 (Arata type experiments, Energetics-SRI-ENEA experiments),
Selective Transmutations (Iwamura type experiments),
and others

1.3 Possibility of Deuteron-Related Fusion Reactions with He-4 Ash;
Necessary conditions for theoretical models,
Consequences of 2D fusion,
Possibilities by third interactions,
Major models and problems

1.4 Summary and Aim of This Book

Chapter 2: Research Chronicle of Condensed Cluster Fusion Theories
2.1 Introduction
2.2 Multi-Body Deuteron Fusion Models (1989-1999)
2.3 Tetrahedral Symmetric Condensate (EQPET/TSC) Models (2000-2005)
2.4 Numerical Solution of TSC Dynamics and Fusion Rates by Langevin Equation
(2006-2008)
2.5 Summary and Future Problems

Chapter 3: Condensation of D-Cluster Under Platonic Symmetry
3.1 Introduction;
Philosophical background in history,
Plato, Heisenberg, Weizsaecker
3.2 Platonic Symmetry in Molecules and Lattices
3.3 Bosonization of Electrons Under Platonic Symmetry;
Transient Cooper pair,
EQPET e*(4,4) state of 4D/TSC,
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Squeezed condensation
3.5 Langevin Equation;
Langevin equation in introduction, simple cases,
Derivation of 4D/TSC Langevin equation by physical considerations
3.6 Platonic Symmetry for D-Cluster Fusion Reactions;
Strong interaction of nuclei,
Alpha-cluster,
2d fusion intermediate state,
4d fusion intermediate state,
Final state interactions
3.7 Summary

Chapter 4: Dynamics of D-Clusters

4.1 Introduction

4.2 Quantum-Mechanical Stochastic Differential Equations (Langevin Equations) for
Known D-Clusters;
Quantum-mechanical ensemble average,
Langevin equation of D-atom and solution for expectation values
Heisenberg uncertainty and de Broglie wave length of trapped electron
D2 molecule,
D2t 10n molecule,
Ds* ion molecule,
Friction by electron clouds and constraint/self-organization of D-cluster,
General formulas of <Rd4a> Langevin equations for Platonic D-clusters
Trapping potentials for D-clusters and ground states

4.3 Langevin Equation for 4D/TSC Dynamic Motion;
Langevin equation and ensemble average
4D/TSC trapping potential

4.4 Langevin Equation for 6D/OSC Dynamic Motion;
6D2/0OSC trapping potential

4.5 Summary

Chapter 5: Detail of Dynamic Motion of 4D/TSC By Langevin Equation
5.1 Introduction
5.2 Non-Linear Stochastic Differential Equation for TSC
5.3 Quantum-Mechanical Fluctuation of Deuteron Positions;
Gaussian wave function,
Eigen-values for EQPET molecules by variational method,
Deviation from Platonic symmetry,
Fluctuation of Coulomb force
5.4 Calculation of <f(t)>;
Langevin equations for expectation value <Raa>,
Derivation of time-dependent T'SC trapping potential
5.5 Numerical Solution By Verlet Method;
Time-step method of Verlet
Time-dependent values of <Rda> and particle kinetic energies
5.6 HMEQPET Method;
Heisenberg uncertainty,
De Broglie wave length of electron,
Time-dependent behavior of QM electron clouds in EQPET “d-e-d-e” system of a face of
4DITSC,
Spiral orbit of electron center,
Replacement with heavy mass electronic quasi-particle,
Coulomb barrier penetration
5.7 Calculation of Fusion Rates;



Time-dependent barrier factors,
Fermi’s golden rule,
One-pion-exchange potential and force (PEF),
Imaginary parts of optical potentials of strong interactions for cluster fusions,
4d fusion rate per T'SC generation,
Fusion rate of muonic dd molecule,
2d fusion rate
5.8 Summary

Chapter 6: Theory of Selective Nuclear Transmutation By TSC Interaction
6.1 Introduction
6.2 Interaction Between TSC and Host Metal Nuclei
6.3 Ni + 4p/TSC Reactions ;
Preliminary results,
Comparison with Miley-Patterson experiments
6.4 Pd + 4d/TSC Reactions;
Preliminary results,
Comparison with Iwamura experiments
6.5 Summary and Future Problems

Appendix-1: ICCF13 Report
Excess heat, He-4, replication of Arata type experiments,
Replication of Iwamura type experiments,
Results by Energetics-SRI-ENEA Group,
Other transmutation experiments,
Some theories

Appendix-2: Essays on Cold Fusion Events and Tours
F.2.1 Announcement of Cold Fusion in 1989
F.2.2 Replication Fever
F.2.3 Neutron Detection
F.2.4 Mass Media
F.2.5 Excess Heat Fever
F.2.6 Multi-Body Fusion
F.2.7 NHE Project
F.2.8 Beam Implantation Experiment
F.2.9 International Meetings and Tours
F.2.10 Sweden
F.2.11 Russia
F.2.12 Carol White
F.2.13 Celani
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F.2.18 Clean Fission
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