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Characterization of neutrons emitted during Pd/D co-deposition 
P. A. Mosier-Boss1, pam.boss@navy.mil, Stanislaw Szpak1, Frank E. Gordon2, and Lawrence Forsley3. (1) Code 71730, SPAWAR System Center Pacific, 53560 Hull St., San Diego, CA 92152, Fax: 619-767-4339, (2) Code 71000, SPAWAR System Center Pacific, San Diego, CA 92152, (3) JWK International Corporation, Annandale, VA 22003 

Experiments using CR-39 detectors have shown that energetic particles and neutrons are emitted during Pd/D co-deposition. Using 6 micron Mylar between the CR-39 and the cathode, it has been shown that the majority of the tracks formed have energies on the order of 1 MeV. This conclusion was supported by computer analysis of the pits using the ‘Track_Test' program developed by Nikezic and Yu. In this communication, additional analysis of the chips will be discussed. In particular, it will be shown that the size distribution of the neutron-generated tracks on the back side of the CR-39 detectors indicate that DD and DT fusion reactions are occurring. This is supported by the presence of triple tracks and double tracks on the front surface of the CR-39 as well as the energies of the charged particles as determined in the Mylar experiments. Uses of neutrons for energy production and other applications will be discussed as well. 
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Field–assisted electroplating 
Julie A. Yurkovic, the1julz@gmail.com, University of California San Diego, 2903 Cliff Cir, Carslbad, CA 92010, Stefanie J. Zakskorn, szakskorn@gmail.com, University of California San Diego, Walnut Creek, CA 94596, Neil D. Robertson, neildrobertson@gmail.com, University of California San Diego, Berkeley, CA 94720, and Hiroaki Saito, mechauru@hotmail.com, University of California San Diego, La Jolla, CA 92037 

The 2007 senior class of chemical engineers at the University of California at San Diego was presented with several possible projects to study over a 20-week period. One group was given the opportunity to study the low-energy nuclear reaction (LENR) experiments conducted by SPAWAR Systems Center San Diego and to attempt replication of one of their LENR experiments. The presentation will consist of discussions of the field assisted electroplating experiments conducted by this group. Specifically the following topics will be addressed: (1) learning how to electroplate with copper efficiently ; (2) studying the effects of external electric and magnetic fields during copper electroplating; and (3) transitioning from field-assisted copper electroplating to the electrodeposition of Pd/D on Cr-39 detectors. 


ENVR 32 

Anomalous tritium production in CMNS 
Xing Z. Li, lxz-dmp@tsinghua.edu.cn, Department of Physics, Tsinghua University, Tsinghua Garden, Building for School of Science, #3401, Beijing 100084, China, Fax: 86-10-6278-1604 

In 1989 DOE ERAB report stated "Investigations designed to check the reported observations of excess tritium in electrolytic cells are desirable". We are going to scrutinize the anomalous phenomena related to the tritium production before and after 1989. The anomalous tritium production was found in metal deuterides in 18 technical-grade metals and semiconductors, in gas-discharge, in electrolysis, in gas-loading, even in chemical explosions, etc. The experimental evidences are so compelling that the opponents could not deny the existence of the tritium, but attributed it to some fictitious frauds. The selective resonant tunneling theory would be applied to explain this tritium production in condensed matter nuclear science (CMNS). The tritium production has justified the necessity of neutrino detection in metal deuterides. 
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Advances in acoustic inertial confinement bubble nuclear fusion 
Robert C Block1, Richard T Lahey1, Robert I Nigmatulin2, and Rusi P Taleyarkhan3, rusi@purdue.edu. (1) Rensselaer Polytechnic Institute, (2) Russian Academy of Sciences, Russia, (3) College of Engineering, Purdue University, 400 Central Drive, Nuclear Engineering Building, West Lafayette, IN 47907-1290 

This paper provides an update on key developments since the first public announcement of the discovery of acoustic inertial confinement (bubble) nuclear fusion. A theoretical foundation for supercompression of acoustically driven deuterated bubble clusters has also been developed and published. Initially, bubble fusion experiments used external neutron sources for nucleating bubble clusters and despite compelling evidence lingering doubts remained due to the use of external neutrons for maintaining the chain reaction. This was overcome in 2006 using a self-nucleation method. In these novel experiments, seeding of nanometer bubbles was accomplished using alpha recoils from dissolved uranyl nitrate salt. Bubble fusion experiments have been successfully replicated in public demonstrations and by unaffiliated groups of scientists, and the results confirmed and reported at least four times since 2005. Speculative statements on bubble fusion have been addressed and dismissed as unfounded and misguided. A full-scope three-dimensional Monte Carlo based study was recently completed and published in archival journal after peer review in 2008. Self-nucleated and external neutron nucleated bubble fusion experiments were modeled and analyzed for neutron spectral characteristics for all successful published bubble fusion studies. The results of this archive confirm for the record that confusion and controversies caused from past reports in Nature have resulted from neglect of important details of bubble fusion experiments. Results from the successful bubble fusion studies and the 2008 archive demonstrate that ice-pack shielding between detectors and source, gamma photon leakage and neutron pulse-pileup due to picosecond duration neutron pulse emission play important roles in affecting the spectra of neutrons from D-D thermonuclear bubble fusion experiments. 
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When bubble cavitation becomes sonofusion 
Roger S. Stringham, firstgate@earthlink.net, First Gate Energies, 4922 Akai Pl, Kilauea, HI 96754 

Twenty years have passed since the headlines of a unique energy making process, cold fusion. Immediately following, Photosonication Consulting's heat effects on partially melted and discolored Pd foil were noted in D2O experiments. Three years later, with an improved device, EQuest Science continued experiments. Results: standing wave patterns, target foil surface ejecta sites, excess heat from calorimetric measurements, and helium and tritium mass spectra detection. In 1998 First Gate Energies was started and moved from the 20 and 40 KHz massive devices to 1.6 MHz 20 gm devices. These produced about the same excess heat but had 0.0001 the mass and a much-improved performance over the higher mass devices. This cavitation process, sonofusion, shows none of the expected radiation. This can be explained by the very high transient, picosecond, densities experimentally produced. A path that explains the experimental sonofusion results is supported by parallel research in hot inertial confined fusion. 


ENVR 35 

Observation of high multiplicity neutron emission events from deuterated Pd and Ti samples at BARC: A review 
Mahadeva Srinivasan, chino37@gmail.com, Physics Group, Bhabha Atomic Research Centre (BARC), Mumbai (Retired), 25/15, Rukmani Road, Kalakshetra Colony, Besant Nagar, Chennai 600090, India 

In “LENR” devices, are neutrons generated one at a time in a random fashion following Poisson statistics or in bursts of 2, 3, 5 or even 10 neutrons as in a spontaneous fission neutron source? The multiplicity distribution of neutron emission shed some light on the mechanism responsible for neutron generation - are there chain nuclear events for example? The statistical time spread that occurs during the slowing down process when a bunch of simultaneously produced fast neutrons impinges on a large hydrogenous moderator assembly, inside which a bank of thermal neutron detectors such as 3He counters are embedded, is exploited for detecting the neutrons separately in a time resolved manner. Studies carried out at BARC both with a Pd cathode electrolytic cell as well as a gas loaded TiD target indicated that about 15 % of the neutrons produced could be in bunches of over 10 neutrons. 
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Observation of neutrons and tritium in a wide variety of LENR configurations: BARC results revisited 
Mahadeva Srinivasan, chino37@gmail.com, Physics Group, Bhabha Atomic Research Centre (BARC), Mumbai (Retired), 25/15, Rukmani Road, Kalakshetra Colony, Besant Nagar, Chennai 600090, India 

Early in April 1989 the Bhabha Atomic Research Centre (BARC), Mumbai, embarked on a massive experimental campaign involving close to 50 scientists to investigate whether there was any basis to the reported claims of occurrence of “fusion reactions” at room temperature in Pd-D2O electrolysis cells. Deuterium gas/plasma loaded titanium targets as well as nickel-light hydrogen electrolytic systems were also studied for nuclear debris. Within weeks the production of neutrons and tritium was confirmed in over a dozen independent experimental configurations, with neutron yield being almost eight orders of magnitude smaller than that of tritium. This so called “branching ratio anomaly” has since been identified as a unique signature of lenr devices by other groups around the world. Autoradiography of deuterium gas/plasma loaded cold working titanium metal targets indicated that tritium production occurs primarily in localized hot spots, predominantly defect sites created during machining of the electrodes/targets. 
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Discovery of Erzion nuclear reaction tracks in the space 
Yuri N. Bazhutov, bazhutov@izmiran.ru, Institute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation (RAS), Troitsk, Moscow Region 142092, Russia, Fax: 7-095-196-9476 

To give reasonable explanations for the intensive cover of the top ream film of solid-state detectors by pits of high ionization and small depth after exposure in a free space on the satellite orbit, we suggest a mechanism to demonstrate the nuclear interaction between the hypothetical neutral cosmic Erzion tracks with organic matter. The hypothesis to claim the existence of stable massive hadrons in cosmic rays, historically named as Erzions, for the first time has been put forward to explain the abnormal flat vertical cosmic muons spectrum. In later studies, a theoretical interpretation has been found to be useful in creating the Erzion model to understand the interactions at low energy, and in this context the first preliminary results were obtained. Within the framework of the Erzion model, the low energy neutral Erzion tracks (E~10keV) penetrate into the organic film substrate due to catalytic cyclic nuclear exchange reactions that create the big quantity (~106) of recoil nuclei (3H, 12C, 14C, 15N…) with energy of 0.1-5 MeV. To check this hypothesis the search for tritium and radiocarbon (14C) in materials has been found to be crucial and was performed by radiochemical methods. The depth distribution of such tracks viewed under a high resolution microscope has been investigated and the film calibration in a beam of nuclei such as hydrogen, nitrogen and carbon with energy of 0,1-5 ÌýÂ has been carried out. The results of such a calibration and the finding of tritium and radiocarbon in exhibited films of tracks with depth distribution confirmed the existence of the Erzion nuclear reactions.
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