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INTRODUCTION

Experimental Results

correlation between excess heat and cathode surface
properties
I Morphology (PSD), crystal orientation, impurities

Theoretical hints

Theoretical frames suggest electro-dynamical effects
(plasmons excitation) to be involved in excess heat
production

Local em field in-homogeneities affect electrochemical
kinetics and metal/electrolyte interface reconstruction
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OUTLINE

Role of surface in PdH electrodinamics

em field enhancement (plasmon excitation)
I Morphology
I Dielectric costant E. Castagna S10 O4

Effects on Electro-chemical kinetics

Interplay between kinetic parameters and surface
morphology
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Role of surface morphology In
electric fileld enhancement

the em field can be enhanced close to a metal-dielectric interface via
the excitation of surface plasmons (SP, collective oscillation
modes of the free electrons)

Surface roughness and isolated features make it possible the coupling
of the em. field source with the SP modes, because they
provide additional wavevector to the source em field to fulfill
the required momentum conservation

wave-vector "content"
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Theoretical Approach to EM Field
Enhancement Calculations

The rigorous calculation of the electric field enhancement
produced by a real surface profile is a very complicate
task, that needs a model for the surface profile.

Some particular ideal cases have been studied, from which
physical insight can be extracted:

1) periodic gratings

2) moderately rough random surface profiles

3) Isolated sub-wavelength particles

4) completely disordered patterns (Anderson-like)
5) fractal percolating aggregates
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What does our sample surface look
like more?

Not i engineered Pd foils, prepared by cold
rolling, thermal annealing, acid etching
and undergone to electrochemical D (H)
loading

Microscopy images (AFM,SEM):

»moderately rough random surfaces
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