
http://www.arxiv.org/PS_cache/cond-mat/pdf/0505/0505026.pdf
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MULTI-STEP PROCESS

The two nuclear reactions in steps #4 and 5
do not have "Coulomb barrier" problems.

They occur within nuclear dimensions,
and do not require nuclear wave functions

to be distributed in the lattice.

1.  H or D at surface of Pd vibrate with large excursions

2.  The moving H or D interact with surface plasmons
to create strong electromagnetic fields

3.  The EM fields increase the mass (“dress”) electrons

4.  Heavy electrons and H (or D) react via the weak interaction,
producing low-momenta (very slow)  neutron(s)

5.  Neutrons react with elements in the experiment.
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REQUIREMENTS FOR EACH STEP

What  are the inputs?

What are the outputs?

What mechanism is involved?

What is the rate of conversion of inputs to outputs?

How do the rates depend on the relevant conditions,
such as temperature?

INPUTS OUTPUTS
LOCAL

CONDITIONS
in  (XYZ & t)REACTANTS PRODUCTS

< i  Op  f >
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1.  H or D at surface of Pd vibrate with large excursions

High loading insures H/D population of the surface layer.
Vibrations are  thermally driven and temperature dependent.
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2.  The moving H or D interact with surface plasmons
to create strong electromagnetic fields

Surface electrons Bulk electrons
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Enhancing the surface plasmon density will increase
the electromagnetic field strength.

This may be the basis of increases in excess heat that are
observed when a Pd cathode is irradiated with a laser.

2.  The moving H or D interact with surface plasmons
to create strong electromagnetic fields

from neutron scattering data at room temperature
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3.  The EM fields increase the mass (“dress”) electrons

Need a field strength vs mass curve.

A is the vector potential, the derivative of which
gives the electromagnetic field strength
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4.  Heavy electrons (leptons denoted l) and H (or D)
react via the weak interaction,

producing low momenta (very slow)  neutron(s)

For H, the required mass enhancement is

Using neutron scattering data,  β
 

= 20.6 for H and D,
so the electron mass thresholds

for reactions with either H and D are exceeded.

For D, the required mass enhancement is

Coulomb attraction. 
Need to satisfy energy (mass) conservation:

Note: The reaction with a deuteron makes two neutrons.
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5.  The new and slow neutrons react with
elements in the experiment
Lithium can be a reactant:

There is no Coulomb barrier,
and this is not D-D fusion

The amounts of excess heat per He produced, and
the ratio of He-3 to He-4, both depend on the
relative rates of different nuclear reactions.
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WIDOM & LARSEN INDICATE THAT
THEIR THEORY MIGHT BE ABLE TO EXPLAIN

THE TRANSMUTATION RESULTS OF IWAMURA et al.
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CAN THE THEORY OF WIDOM & LARSEN
EXPLAIN THE OBSERVATIONS OF WOLF

(ASSUMING THEIR VALIDITY)?

102

103

104

295 keV 574 keV

COUNTS

STRONG GAMMA-RAY LINES WITH
EXCELLENT SIGNAL-TO-NOISE

PEAKS OCCUR PRECISELY AT 
EARLIER TABULATED VALUES OF LINES
FROM  ISOTOPES OF Ru, Rh, Pd AND Ag!
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OTHER CHALLENGES TO THE
WIDOM & LARSEN THEORY FROM PAST EXPERIMENTS.

Why do H and D produce very different results for Pd cathodes?

Since the theory says that production of excess heat is a
near-surface phenomenon, how does excess heat correlate
with the area of Pd cathodes in experiments?

Can the theory explain the loading threshold for D and Pd,
which is near D/Pd = 0.9, and the quadratic variation of
heat production with loading above the threshold?

Can the theory explain current density thresholds, which
fall in the range of 100 to 500 mA/cm2 ?

Is the often-observed need for dis-equilibrium to produce
excess heat explicable by enhancement of surface plasmons?
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