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Energetics of condensed matter cluster reactions in nano-structured palladium 
George H. Miley1, ghmiley@uiuc.edu, Xiaoling Yang1, yangx2007@gmail.com, Nie Luo1, nluo@uiuc.edu, and Heinz Hora2, hora@phys.unsw.edu.au. (1) Department of Nuclear, Plasma and Radiological Engineering, University of Illinois at Champaign-Urbana, 100 NEL, 103 S. Goodwin Ave, Urbana, IL 61801, Fax: 217-333-2906, (2) Department of Theoretical Physics, University of New South Wales, 2052 Sydney, Australia 

Swimming electron layer (SEL) theory of heavy “complex nuclei” was proposed earlier to explain the nuclear reaction products observed in electrolytic cell experiments that used multi-layer thin films of metals on mm-size plastic beads. More recently a modified condensed matter deuterium cluster model has been developed to further explain this combined with related electrolytic cell experiments. As found in the original experiments and later thin film electrode studies, excess heat is also obtained from low energy nuclear reactions (LENRs) using these electrodes, and the condensed cluster theory also predicts that. As a result of this added understanding of cluster formation and reactions, a new class of electrodes has been designed to enhance cluster formation. These electrodes utilize a nano-manufacturing technique that mimics normal dislocation loop structures but with a high density per unit volume. The basis for this electrode concept was originated in earlier studies of low temperature superconductive states formed in dislocation loops and created by cyclic loading-deloading of H/D thin-film palladium electrodes. Further details about these new electrodes along with preliminary test results will be provided. Design concepts for use of these electrodes for hydrogen storage and also for LENR power units will be presented 
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Enhanced electron screening and nuclear mechanism of cold fusion 
Konrad Czerski, czerski@physik.tu-berlin.de, Institut für Optik und Atomare Physik, Technische Universität Berlin, Hardenbergstraße 36, Berlin 10623, Germany, Fax: 030/314-22878 

The enhanced electron screening effect observed in accelerator experiments for the 2H(d,p)3H and 2H(d,n)3He reaction in deuterized metallic targets may be a breakthrough in understanding the phenomenon of cold fusion. The dielectric function theory enables an extrapolation of experimental cross sections determined at higher energies down to room temperature, leading to an enhancement of the fusion reaction rates by a factor of 1040 compared to the value predicted for the deuterium molecule. An additional enhancement can be obtained due to a 0+ resonance which should exist in the compound nucleus 4He very close to the D-D reaction threshold. Combination of both processes offers a simple explanation of high penetration probability through the Coulomb barrier and the reaction branching ratio preferring the 4He channel in heavy-water electrolysis experiments. Consequences for future room-temperature experiments are discussed in detail. 
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Overcoming the Coulomb Barrier and related effects through resonant electromagnetic dynamics and quantum mechanics in the Fleischmann-Pons effect 
Scott R Chubb Sr., chubbscott@mac.com, Research Systems Inc, 5023 N 38 St, Arlington, VA 22207 

I argue that the real barrier for understanding how cold fusion reactions can take place, in the Fleischmann-Pons effect (FPE), is not overcoming the “Coulomb Barrier” but involves understanding related to how reactions can occur, based on the known laws of quantum mechanics. A key aspect of this is recognizing that quantum mechanics does not require that the “picture” that is used in conventional fusion should apply. By including a more appropriate “picture” that includes electromagnetism in a time-dependent fashion and the idea that many particles can be involved, seemingly “impossible” aspects of the “conventional picture” become “not so impossible,” and, in fact, become “quite reasonable.” In the paper, details about how this can take place are explained. A particular mechanism involving resonant electromagnetic dynamics is discussed. The associated picture is consistent with the known laws of physics, and the underlying ideas suggested by Giuliano Preparata. 
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Simulating anomalies in metal deuterides 
Peter L. Hagelstein, PLH@aol.com, Research Laboratory of Electronics, Massachusetts Institute of Technology, 77 Massachusetts Avenue, Room 36-570, Cambridge, MA 02139, and Irfan U. Chaudhary, irfanc@mit.edu, Department of Computer Science and Engineering, University of Engineering and Technology, Lahore, Pakistan 

Simple models for the loading of Pd cathodes with hydrogen or deuterium are proposed which allow one to better understand the interstitial concentration and chemical potential profiles within the cathode. Simple models for interstitial diffusion are used to study loading dynamics within the cathode, and to understand the connection between bulk resistance measurements and surface interstitial concentration. Excess heat production appears to be correlated with the release of 4He into the gas. The delay in helium release is connected to the depth of active sites, as is the total amount of helium released. Modeling of helium diffusion can be used to infer the active site profiles near the cathode surface. Helium accumulation is proposed to limit maximum power production, suggesting that higher maximum power should be obtained when the temperature is increased, as has been reported in several experiments. 
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Understanding low energy nuclear reactions 
Antonella De Ninno, deninno@frascati.enea.it, Agency for New Technologies Energy and Environment, Enrico Fermi 27, Frascati (Rome) 00044, Italy, Fax: 39-06-94005011 

The experimental activities on nuclear reactions at room temperature started at ENEA soon after the paper by M. Fleishmann and S. Pons in March 1989. As physicists we were very excited about the chance of a new class of nuclear phenomena inside condensed matter. Therefore, we decided to use the competence in solid state physics of our group and the skill of our technicians, in order to get rid of the puzzle, also involving other colleagues with complementary expertise in chemistry and nuclear particle detection. We have been working for more than 13 years to know what kind of questions to address in solving one of the most mysterious issues with which the nature ever challenged us and, after long term and intensive research, we found ourselves able to give a reasonable problem solving explanation. In this talk I will report on the history of a scientific project that, from all the results obtained, gives unambiguous evidence for low energy nuclear reactions in condensed matter. 
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Basics of deuteron-cluster dynamics by Langevin equation 
Akito Takahashi, akito@sutv.zaq.ne.jp, Technova Inc, 1-1-1 Uchisaiwaicho, Chiyodaku, Tokyo, 100-0011, Japan 

Pertaining to the quantum mechanics, the basics of our approach using the stochastic differential equation (Langevin equation) is written for quantifying dynamic motion of known molecules as D2+, D2 and D3+ as well as D-atom state. Role of the Platonic symmetry in these known molecules are discussed for deducing simple one-dimensional (Rdd dependent; here Rdd is distance between nearest d-d pair) Langevin equation and making ensemble averaging to obtain equation for expected values. The methodology is applied for more complicated D-clusters as 4D/TSC and 6D/OSC which would keep the Platonic symmetry, by introducing the force fluctuation deviating from the ideal Platonic symmetry. Time-dependent TSC and OSC trapping potentials which take balance to getting back to the Platonic symmetry from the distorted states were defined and used for numerical solution of Langevin equation. Finally, time-dependent fusion rate formula for simultaneous 4D interaction was obtained based on the Fermi's golden rule and one-pion exchange potential of strong interaction. The 4D fusion is regarded to cause radiation-less excess heat and 4He ash in metal-deuterium systems under dynamic conditions. 
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Cold nuclear fusion mechanism at crack tip spearhead located deep under the ground 
Anatoly V. Shestopalov, sinergo@mail.ru, Research Institute of Comprehensive Exploitation of Mineral Resources RAS, Moscow, Russia 

Another thermodynamics is needed to explain the CNF (cold nuclear fusion) phenomenon which would be based on balance of in- and out-flows of energies (balance of sinks and sources) rather than on conservation laws. We have developed such a theory at a level of phenomenology for processed fractals. The author proposes that the described phenomenon can occur under the effect of a mechanical energy flow through aligning of defects (conductive channels for this flow) along field force lines. The mechanism of cold nuclear fusion (CNF) for crack tip spearhead developed by the author is thought to fit all cases of CNF described in the scientific literature, e.g., in the fields of asymmetrical plasma electrolysis, sonofusion or sonoluminescence, produced by acoustic cavitation, effect of powerful nanosecond electromagnetic pulses on aqueous solutions of salts and melts of metals, etc. 
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