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|ntroduction and Agenda

Thereismuch experimental evidence, which indicates that
L ENR occur on surfaces of solid materials.

Simple equationsrelatethereaction ratesto the surface area, the
active fraction & the number of reactions per active area per second.

The eguations are used to compute energy production rates (power)
and the production ratesfor nuclear ash or energetic radiations.

Thistalk provides numerical and graphical meansto compute
power production at surfacesin LENR experiments.
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Surface Area per Unit Volume after
Deformation into a Thin Film or FineWire

Start with one cubic centimeter:

Flattening it into a thin film with athicknessof 1 nm
would give a square area with a sidethat is 300 m long.
The area of the film would be 10°square meters

Stretching the cubic centimeter into a wirethat has
a square cross section of 1 nm would yield awire
that is 103 km long with an area of 4 x 10° square meters

Having one or two dimensions
on the scale of nanometersresultsin
very largetotal areas per cubic centimeter of material.



Fraction of the Surface Area T hat 1s Active

Thisfactor isnot known now. However, it isclear that
deposits and coatings of surfaces may render someregions
Inactive, OR may make someregions active.

Can guesstimate the active fraction: It will not be higher than
1.0 and ismorelikely to be low, maybein therange 0.01 to 0.0001.

It iIsvery important to devise experimentsthat can yield values
for thefraction of thetotal surfacethat isactive, both to make
calculations of expected powers and for studiesto control
(increase!) the active fraction.

High spatial- and temporal-resolution infrared images of thin films
on active cathodes might yield useful information on thisfraction.



Number of ReactiongArea/Time

Thiscannot even be guesstimated reasonably.

Experimental values are hard to obtain because of all the
other parametersthat link thisfactor to the measured
total power generation rate.

Theoretical estimates are needed. The Widom-Larsen
equation for surface nuclear reaction ratesis:

For a smooth surface, integrating the neutrino produc-
tion rate over a thin slab at the electrode surtace yvields
the estimate for the production rate per unit time per
nnit area,
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Energy per Reaction

Thiswill beon theorder of MeV, and probably in the
range of about 30 MeV down to 0.3 MeV.

Experimental correlation of heat and He production has given
values near 30 MeV per reaction.
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Conclusion

Thefocus herewas on power generation,
but a similar computation appliesto
theratesfor production of transmutations.
Thisanalysisdealt with LENR on surfaces,
but a similar analysisappliesto LENR in the bulk.

Experimentalists:
Measure or Estimate Your Total Surface Area

heor eticians:
Provide Valuesfor the Reaction Rates per Area
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The Casefor LENR At or Near Surfaces;
Experimental Evidence

¢ Thel etts-Cravens Effect, where shining alaser on a cathode
Increasestherate of power production, and the skin depth
Ison the order of nanometers.

¢ Arataand Zhang'suse of Pd black in their Double Structure
Cathodes, where most of the Pd atoms are near the surfaces.

¢ Thetransmutation experiments by |wamura and his colleagues
show thereaction products within about <10nm of the surface.
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The Casefor LENR At or Near Surfaces:
More Experimental Evidence

¢ Storms performed an experiment that started with the Pt
as cathode and Pd as anode, which resulted in athin Pd deposit
on the Pt. Then, excess power was observed. Thefilm was
estimated to be about 2 micrometersthick.

¢ Many workers have found that the excess power scaleswith the
electrical current density through the surface of the cathode.
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