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Terminology

Cold FusionOriginal and recognized name, but incomplete description
Low-Energy Nuclear ReactionsLow is a relative and unclear term

Lattice Enabled Nuclear Reactio@lear and specific, but very new concept
Lattice Assisted Nuclear Reactiofdlso accurate, but not widely used
Chemical Assisted Nuclear ReactioMany chemists like this

Solid State Nuclear Fusion

Cold Fusion Phenomena J» Narrowly used

Cold Fusion Nuclear Reaction

Cold Nuclear Transmutation#s Russian favorite

New Hydrogen Energ\yA major Japanese government program
Metal Deuterium EnergyA current program in Japan
FleischmanrPons EffectClear and encompassing

SANERSAe NuclearEnergy Release

The subject is a part of the field callégdondensed Matter Nuclear Science
There is an International Society for CMNS in the UK: www.iscmns.org



Problems

APotential Importance for Energy

APolarization of Scientists

ADiverse Mistakes

ATechnical Complexity

AFlows of Money and Information
- disrupted early and remain poor
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Tokomak Fusion Test Reactor [TFTR]

Princeton University




A Major Problem with the Experimental Situation
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Two Major Parts of the Field Now

AElectrochemical loading of Deuterons into Palladium

I The initial FleischmanRons approach
I Most work in the field has been in this class

AGas loading of Protons into Nickel
I Work began by Piantelli in early 1990s

I Approach used by Rossi in recent years

I Recent results at SR



FPE Experiments, Electrochemistry
and Calorimetry

Fleishmann and Pons early results
Calorimeters

Electrochemistry and loading
SRI cells and results



Early Data on Cell Temperature
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Calorimeters
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Hydrogen Evolution Reactions [HER]

In under 3 minutes

i r Elementary reaction steps for HER 1

Overall reaction: 2(H* + ¢) -> H,

Volmer Tafel Heyrovsky
H*+e —H,, 2H,, — H, Hﬂd +H*+e —H,
H or |

/\

In Base, for Pd

Volmer H,O+e = OH +Hy (D)
Tafel H,qy + Hyy = H, (2)
Heyrovsky H,s + H,O +e¢ = OH + H, 3)
Loading H,s = Hyp 4)
Anode 20H = H,O +2¢e + Oy 5
Anode recombination: O.g + O, = Oy (6)

Molecular recombination: 2H, + O, = 2H,0 (7




Loading Cell and Reactions

Wires:

1 ¢ 3 mm in diameter
3¢5 cmin length
1M LiOD Electrolyte
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SRI Labyrinth (L and M) Calorimeter and Cell
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DoE Review 2004
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