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9. BRIEF ABSTRACT

(A general description of the innovation whiCh describeS its capabililies, but does not reveal details thai would enable

duplication or imitation of the innovation.)

The hmov;ation preunted here describes a method and apparatus which, by design, creates an environment for
enhanced surface plasmon polarltons (SPP) at selected frequencies to initiate and sustain Low Energy Nuclear

Reactions in meUiI hydride systems. LENR have been studied for decadell and are commonly, but Incorrectly,
refefreCl to by the alternative name "Cold Fusion". LENR is used to define non-traditional methods
(traditional methods would be fusion and fission) to access energy from nuclear reactlonl'. The primary fuel

Is hydrogen or deuterium (slthough other elements can be made to work) and energy Is released through the
conversion of mass to energy (E"'mcc) via the transmutation of elements. Whlla avldence of energy production

via LENR continue6 to mount and experimenl$ are Increasingly more reproducible. the quantity and quality 01
excess heat produced by LENR has not improved much in the last 20 years and remains nothing more than a
laboratory curiosity. A new theoretical development (by Wldom and Larsen 2006 • henceforward referred to as
WLT) describes the strong tie between Surface Plasmon Polaritons (SPP) and LENR. The innovation described in

this disclosure pre!ients a method and apparatus detslHng a range of embodiments that enhance the SPP
distribution at specific frequencies which are required to Initiate LENR. The method details the required

arrangement and shape of metal partlcles or surfaces that resonate at specific frequencies. The apparatus II
how these arrangements are realized and operate In an actual device.
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SECTION I- DESCRIPTION OF THE PROBLEM OR OBJECTIVE THAT MOTIVATED THE INNOVATION'S DEVELOPMENT

(Enter as appropriate:.4.- General description ofproblemlobjective; 8.- i<eyorun{que problem characteristics,' c.. Pnor art.

fe., plior teJ;hniques, methodS. materials. or devices performing function of the innovation. or previous means for performing

function of software; and D.' Disadvantages or limitations of prior art.)

Low Energy NUclear Reactions have ~n observed for nearly one hundred yeal'$ and remaIn a little understood
phenomernt. More recently, since • LENR have been studied In laboratories world-wide under the name of
~Cold Fusion", Despite the amount of activity and Increasingly reproducible experlmentalmsults, there has
been little advancement In elttler the controllreUablllty of devices or quality/amount of energy/heat

produced. Until vel)' recently, there have been many competing theories purporting to explain the physics of

LENR, but none have produced any actionable guidance or testable predictions. The result has been attempts at
progress and incmased understanding by trail and error. There is no agreed to description of the environment
required to initiate and sustain LENR, let alone prescriptions for or practical devices that create such an
environment. The result is that experimentalists guess at what Is required and utilize the following forms:
electrochemistry· smooth electrodes comprised of plates, wires, or screens

metal powders· random shapes and sizes
flat metal surfaces - large smooth rods, blocks, and thin films
multi-layer thin films· smooth single or alternating layers of materials

Close microscopic inspection ofthe successfully activated LENR deviceS Indicates that the problem lies not
in the quality of the heat produced, but rather the fraction of the device that is partaking in LENR. Very

small regions are observed where there has been an obviou$ly large amount of energy released In a very smaU

area (typically only a few microns across) while the vast majority of the sample appears totally unaffected

(non-participatory).

In f peer-fevlewed scientific paper, Widom and Larsen presented a possible physical explanatlon for
LENR. Their proposed mechanism states that Initiation of LENR acttvity is due to the coupling of Spp to a

proton or deuteron retona"c\!! In the lattice of the motal hydride. The coupling requires SPP of specific
frequency and sufficient amplitude to Initiate and sustain LENR. Their theory goes on to describe the

production of heavy electrons which undergo electron capture by a proton thereby producing a neutron which is

subsequently captured by a nearby atom transmuting It into a new element and relea$ing posftlve net energy in

the process. Whether the fulf details of WLT are correct or not, the importance of SPP driven proton
oscillations In the LENR·active metal hydride systems is supported by actual experimental evidence. This

resonance in the metal hydride system exists independently of the correctness of WLT and is likely required
to Initiate and sustain LENR in metal hydride systems.

By developing a device which, by design, significantly enhances the amplitude of SPP in a narrow range of
frequencies (tallored to the specific mml/alloy composition and physical operating environment of the

device) over the entire surface or volume of the device, this Innovation dramatically Increases the energy

output ~energy density) due to LENR. These devices also present a direct method to control the rate of energy
production (power output).

Surface Plasmon Polarltons exist in conductive interfaces naturally as they arise from thermal noise of the

conduction electrons. SPP can also be driven directly by various methods {applied fields or currents,

particle fluxes through the metal surface, incident beams of photons or energetic particles. excited directly

by plasmonic circuit elements or devices}, Most of these excitatlon methods produce broad·band or
spectroscopically wide distributions of SPP with few, if any at the correct frequencles_ By designing and

fabricating a particle, surface, or volume which naturally resonates at a preferred frequency (much the same
as the way a bell rings with a specific tone when struck with an arbitrary Impulse}, these same excitation
mechanisms wfH produca a tailored spectrum of $PP response Initially, That spectrum will eventuaHy decay
into the blackbody spectrum/distribution. Continuous eXCitation along with the preferred device resonance

wfll produce the desired amplitude and frequency spectrum of SPP and Initiate and sustain LENR onlwithin the
device.

All of the pubUcly.avaUable rep0rts,presentations, and publications support the beliefthat no one is
......................................
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intentionally designing devices ~ased upon the importance of the contribution of SPP tQ establishing an
LENR-actlve envlrohment. There is no known prior art supporting the intentional design and fabrication of
devices to enhance SPP amplitudes at specific frequencies with the Intent to Initiate andlor sustain LENR.
There Is evidence in the existing body of experimental data supporting the Importance of SPP to initiating
LENR, however, these il1$tances appear to be random chance events in an otherwise uncontrolled aspect of the

experiment.
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-SECTio~f!i-;TECHNICALLYCOMPl.-ETE ANDEAslLy '0-NDERSTAN0A6LE'Of§SC"RIPTION OFINNOVAiioNDEVElOPEO-rO··----'
SOLVE THE PROBLEM OR MEET THE OBJECTIVE
(Enter 8S appropriate: exisftng reports, if available, may form a part of the disclosure, and reference thereto can be made to

complete thfs description: A.- Purpose and description of innovatfonlsoftware; 8. - Identification of component parts or steps.

and explanation of mode of operation of innovation/software preferably referrirrg to drawings, sketches, photographs, graphs. flow

char/s, and/or parts or ingredient lists illustrating the oomponen(s; D. - Altemate embodiments of the innovation/software,' c.'
Supportive theolY; F.- EngiMerirrg specifications; G.- Peripheral equipment; and H.· Maintenance. reliability, safety factors)

The innovation being disclosed Is the Intentional design and fabrication of metal partlcles or surfaces with

apeclrn: sizes, shapes, orientations, surface textures, or other relevant geometrical propertles as required

by the elemental composition of the metal hydrlde/deuterlde and the working environment of the device

(aqueous. gaseous, pressures, temperatures, dielectric constant of materials at the metal interface, ...)

such that there exiSts Ii fundamental resonance In the SPP response of the devk;e at the proper

frequencylfrequencies to Initiate and sustain LENR, There are mUltiple embodiments of this innovation;

Individual metal/metal-hydride particles; Two dimensional metalfmetal-hydride surfaces; and Three dimensional

structures and/or arrays of particles.

Individual partlclM, by themselves, are the simplest but least effective embodiment of the innovation.

Spherlcal or nearly spherical particles naturarry resonate at a frequency where the particle circumference Is

equal to a multiple of the SPP wavelength (Mie theory). Similarly, long and thin, needle-like particles or

whiskel'9 can resonate In modes analogous to small antenna when the length of tlw particle Is a integer

multiple of one half the SPP wavelength, Larger and more complex individual particles can also be effective

SPP resonatOf$ and are placed in the class of two dimensional surface embodiments described In the next class

of deVices. Basically these are periodic structured vOlriants of the platonic soUds {tetrahedron, cube,

octahedron, Icosahedron, dodecahedron, ,•.) or more complex shapes such 8$ geodesics or fullerene·lilo;e shapes

or arrangement of surface features.

Two dimensional embodime-nts are comprised of periodic textures or arrayed structures which, by design,

resonate at specific SPP frequencies. Examples are triangutar, rectangular, or hexagonal arrays of posts

(cylinders, truncated cones, or derIvatives of these with more complex, non-clrcular bases) where the array

of objm:ts creates and reinforces a natural SPP resonance at the desired frequency either In the array

elements themselves or on the surface in the voids between array elements (see figure for a example

embodiment, prOVided separately), The array elements may also be shaped depressions in the metal surface,

such as bowls, polygonal-based cyUndricaUconicat holes, or more complex textures. The primary advantage of

arrays of elements over individual particles is that the array geometry (pattern and spacing) ampHfres the

resonance of the individual elements through a mutual interaction of multiple similar elements or by

establishing the resonance of otherwise non-resonant elements· where the details of the array geometry

Itself creates or reinforces the desired resonance.

Three dimensional embodiments are periodic arrays of elements in three dimensions or volume-filling fractal

tonns of 20 embodiments just discussed. Periodic arrays in 3D can take a variety of fonns analogous to the 2D

ease as may be seen in common materials such as the array of locations of atoms in various crystal fonns, the

locations of Objects closely packed to minimize volume, or the quasi-crystilllne anays of partlcles found in

dUSty plasmas under certain conditions. This last example is perhaps the most useful in that the array can be
formed within a moving and dynamic fluid. These fluid forms represent an im/Xlrtant embodiment for use in high

power devices. Again as was seen In the 2D case, the array elements may themselves be, but are not required

to be, resonant at the desire frequency. An example of an array of resonant elements woutd be a number of

properly designed metallic whiskers ori&nted and spaced In a regular 30 rectangular array Within an inert

$upportlng matrix such as a ceramic. Another would be resonant metallic particles that were el&ctricaUy

charg&d and self organized into a quasi-erystaline array within a dusty plasma, The geometry of this fluid

crystal comprised of the dusty plasma could be controlled by adjusting the rate of mass flow through a device
or by attering the geometry ofthe tube, body, or orifice through/over Which the dusty plasma flows {the same

resultant changes in pre-nure lind/or temperature Would be used to provide the SPP excitation). In both these

cas" it Is the combination Of the resonant elements coupling to and reinforced by the resonance of the

o",~r;an~Er,ay".9~n\:tryt!l~t'prcJ.d\J~esthe desired effect. For arrays ofrl/,)n:rll'~~nantel~f!1(lflts,the.ge0f!1!try' of
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the array is critical In establishing the desired resotlance.Arrays of non-resonant elements are utIuallv
limited to 20 surface or 3D fraetal embodiments because the requited geometry must be tightly establlshed and

controlled.

The function of the amy is to establish a resonance in a SPP traveling along the surface of the metal, in
the case of 20 fonns, or for tile other tonns, to strengthen the amplitude of the SPP traveling over the
surface of the Individual elements by controlling their mutual cQupling (primarily inductive) and the

array&#39;s positive reinforcement taking into conside'ration the spe&d of propagation of the SPP or EM field
oscHlation$ in the material and the spacing and orientation of the array elements, The coupling of elements
controls the (increases/decreases) amplitude and (decreaseslincrease$) the spectral width of the resonance.

The 20 embodiment of cylindrical posts arranged in a hexagonal array (see figure provided separately) has

been modeled extensively. The properties of this type of device, frequency of resonance and the a (
FWHM/resonant frequency), have been explored for various array spacings as well as cylinder radII and

heights. Large arrays of these simple elements can be dnigned for any frequency In the Important terahertz
region (THz) with a values ranging from 5 to 50 and prObably higher. Most Importantly, the devices can and
are currently being fabricated. There Is al$o some Elvidence available from electro-chemlcal cells where ttle

regions exhibiting LENR activity have arrays of metal dendrltEls which have, by ;Ii totillly random process,
formed small Isolated Sf'P resonators consistent with the modeling done to date.

One method of contTolllng the resonant frequency is to alter the geometrical spacing of the array by varying
the tElmperature of a device fabricated of/on a material with a sufficiently large coefficient of thermal

expansion. Conversely, a resonator which Is inherently stable over a wide range of operating tamperature

would need to be fabricated ofIon a material With a small coefficient ofthennal expansion,
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SECTioN IIi ~uNiQUE"6RNOVEL·FEAT"URES"OFINNOVATION AND THE RESULTS BENEFITS OF ITS APPLICATION

(Enter as appropriate: A.- novel or unique features; B.- Advantages of Innovationlsoftvvaro: C.- Development or new conceptual

problems; D.· Test data and source of error; E. ·Analysis of capabilities; and F.· For softwarr:J, any re,u$eI or re-engineering ot

existing code, use ofshsrewaro, or use or code owned by a non.federal entity)

LENR ell"periments to date are Improving in term of reliability, but the amount and quality of the energy
output (primarily heat) remains poor. Microscopic Inspection of the surfaces of reactor components indicate­
that on a very loca116v61, the power density (quality of heat) Is very high. The poor perfonnance of the
device is simply due to the very small fracllon of the device that Is LENR acti....e • very small, sevl;Iral

orders of magnitude less than 1%. This Is a dlrect result of these experiments all relying on random chance
to create the pro~renviron for SPP resonance- at the desired frequency. In the case of the electrochemical
cell commonly used in lENR experiments, the formation of resonant arrays of metallic dendrites wIth just the

right spacing, diameter, and length is pure chance. Modeling of devices demonstrates that there is a small
non"zero chance that given enough time, random clusters of dendrlws will, as they grow during electrolysis,
resonate and that the frequency of the resonance may sweep through the right frequency and do so slowly

enough for Initiation of LENR. Dendrite spacing is linked to metallic grain size on the cathodic metal.

Growth rate and diameter are linked to the rate of electrolysis. However, none of these propertle5 or

procedures are being controlled with the intent to create a specific g&ometry or to otherwise control tile

ability of SPP on these devices to resonate at specific frequencies.

This Innovation is the first to design and fabricate devices with tlw specific intent to establish and

control the frequency {and Qj of the SPP resonance and Its uniformity over large regions {surfaces or
volumes}. Such devices not only Increase the fraction of the deviCe participating in LENR from SQme very tiny

fraction to near 100%, but also LENR active when the devices are flrst created (unlike the current state of

the art which requires hours or days of electrolysis to grow the metal dendrites or other resonant textures).

Evaluation ofthe performance of this Innovation wlU be done on a series of 20 hexagonal arrays of

truncated cones fabricated out of fused silica with a thin film of metal applied to the surface. The serlos

will span a range of frequencies in the 7 to 25 THz region with each device having a Q of apprOXimately 20.
After thorough modeling, design of the devices is complete. Fabrication will occur in the faU ' and

testing will begin in early rEtsting will determine the efficiency of the design (fraction of the device

participating in LENR actiVity/.

There is no known application, adaptation, or reuse of existing lP in this innovation. Larsen Patents (list
to be provided separately) relate primarily to the physics (unpatentable) and not to the specific embodiment

of a device which seeks to optimally tallor the resporl!~eof SPP according to W·L theory, The Larsen patents
talk about what an apparatus might do or would be useful for, but they co not indicate how such a device

might actually be made to work. They do not indicate the- knowledge or understanding of the specific
propertJes (materials and form) such a device must have to function.

7

l\;
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o ~e079

o 2_18-3
o 2,292
o 2.407
o 2521
o 2,653
(1 2.786
Q 297S
Q 3-,0'72
o J?25
o T386
(} 3,556-
o 3,133

~11dwfdth

FWHM
Q 20

RaUo 1.0S



L D A

7 s: 3.0 8.75
7 2~. J.S 9.\)(;
75 2.3 11.0-0
7~ 2.71100
75- 3.2 1150
.l '3 4.0 120(1:
1':i 2.0 t50U
75- 2.5 15-00so 10 flSD
SO 2.0 1500
S- () 10 1500
50 o.~ 1500
10 :ro 10.00
lO 2 (] 1000
5.0 2.0 ###
7.0 2.0 ###

100 2.0 1000
5.0 -1.0 ###

5.0 2.0 ###
5..l.~ ~ 3.0 ###
5 (} 2.3 (,75
:;'.0 ~ 1:1 7 S-O
50 LS ROO
"S 0 3 0 ROO
SD 2.5 700
'S.G 1.5 -6- no

1I=::E~n:==~!]:=~ ~~.-1o-t J 5UO~"~I'L=~~!=:::::;;:~:fJtr=lli:@L=~~L=:.:;:!~=:::£!~~Lf 0 UP AiD All M Hh,,";~ d<'lltaf% M-q-~g:';:~dF Pre.djc;:"f en-orn'lt {L+lJ}/A GU!':'5-S0-"~--R-- P:re03ctQ
19.e.2 67.77 250- 2.9.t 117 2.56 17.t4 14.5% -126% )930 '1:6"% 1.20 6€.$O 248 26 tiS-
20-.40 17.'4 .... 214 2.5J LQiOlL.~2"-.2"",--__,,,6,,",,-6Lu.. 12.4% ]08% .:10 13 1.3% 1.22 68.06 :3-73 1B 2:J
13.42 38.34 "1;J:fl 4.78 lA} 3.14 13 64 ·1.6%,04% 13 sa -1.:J:% 0.89 44.86 1 no 44 S6-
14<08 4:5-.42 2: 7B "Q7 1 47 3.35- 13.64 3.3% <1."1% l4.23 ·1.1% 093 4741 1 00 ~JAI

14.ll 42,82 z. ~4 3.59 153 305 13.04 8.3% 9 S% 14.28 U)% 0.93 <17.63 lOS 43 S4

1:::: ~::~~ ~ ~~ ~:~g~~.~g ~.:~ _"+~~;"~'--~~~ l~.~~ l~.;~ 1:,;: ~~.~: ~:; ~~:~~ ~.~~ ~~.~~

~~:~~ ~::~'+-.2;"'.~"-~--'~"'g",~c..·+C>.~"'6~"!~"'~"~~~""~!0!~:Z~- ,;:;~ _~ ~: ~~:~~ ~:~~ ~:~~ ~~.~~ ~ ~~ ;; ;~
11.22 13.50 2 SO "J SO 3.00 3 n 10 GO 12.2% 10% 9 gO 117% 0,47 1~.1/' 1.22 1:2:.43-
11.49 6-.02 50 DO 1S 00 :3 00 4:H 1000 149%"38% 'Hi] 15.3% 0.40 10 50 ~ 49 ? OS-
11.~9_ 6AS 1000 3D.Oil .::I 00 ':'141 10.0(,\ 12.9% -52% 9.48 16.1% 0.37 8.17 129 b:n
18.60 2.00 {} SO 5.00 1.0 00 - - fl' 51 15.m) 14.0% 00 1% 1499 194% 0.30 3.50 J. 60 0.97
11.30 10:.44 :1 ",0 50-0 333 154 lS.DO 15.3% 08% 14.88 t4.€)% 0.50 17.50 2. 30 1'.61
15.50 33.30 :1 SO ~ 00 1.00 256 15.0D 33% <1..2% 14.6/1 5.3% O.7tJ .31 SO ~ l')(l 31 50
14.4-0 40.30 350 s.on 1.43 3 s-;- 15.00 ·4.0% -42% 143"/ 0.1% 0.90 4$.'50 100 45 SO
13.50 61.70 ~5 {JO 500 l.00 :; 12 1~ 00 -10.0%·86% 13 71 16% 1.20 66.S0 ~ So 44.33
14.45 51.60 S- G() 10,00 2.00 3.66 1S.DO -0 SS 3.7% .8 6% D.ll S 1% 0 fit) ;24.50 100 2450
lS.f'i.6 33>30 2 so ~ O\'l 2.00 ? 5G 1500 0.66 ~.4% 0.2 2% 14.68 & 3% 0.70 3150 100 31 5'0

~~~~ ~l~·.ci;-· ~~~ ;.~~ ~t~ ;.~~ ·"~·:':'isi~~~;~.~;~!+-~,0""""0·.0~:"'----'·"","';::"'- ~..;~t;,;1!~~d6~~~[;!.J::"'~:o.J--~'i~~--~~·~~:~~ ~~~ ~~.;;
24.15 1)' 50 182 ::: n 1. so 1 £0 2000 4 IS 208% 4.1% 20.95 13.3% 11)3 54.83 41:5 13.21
21.30 ;1100 20G )2:0 160 fS, li:l.iS 2.SS 13.6% 1.7% 19.06 lD5% 0.94 4e.n ;2 55 1887
:n O:? 1200 i 67 7.67 1.60 15-6 18.75 42J 2Z S% ti 7% 20.0-0 13.1% 1.00 52.50 -12'J 1:2" '3-Q-

25 <1-2 27.00 ~ 00 2: 30 1.40 LM 21.4:3: 3.99 IS.6% 2.2% 2189 13 9% 1.07 57.50 3.99 14.41
2':> 2'1 57.00 333 4 -00 1.20 2..21 2:;; RQ 021 0 B% 14.9% JL28 1':>.1;.% LOft 58.33 loo 5r.:.33-
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l P A f t D 0 NL M f- theo delta f
7.5 3.00 8.75 19,62 67.77 2.50 2.92 U7 2.56 17.14 2.4B
7.5 350 9.00 20.40 1~.74 2.14 2.57 L20 2.25 1£.67 3.73
7.5 230 H.OO 13.42 38.34 3.26 4.78 1.47 3.74 13.64 ·0.22
75 2.JO 11.00 14.08 45.42 218 4.07 1.47 3.35 13.64 0.44
J.5 3.20 11.50 14.1.3 42.S2 234 3.59 1.53 3.05 13.04 1.09
75 4,00 12.00 1458 .~.1I 188 3.00 1.60 2.62 12.50 2.08
'7.5 200....i5.00 9.S::;; 28.14 375 7.50 2.00 4.81 10.00 '0.15
1.5 2,50 12,00 iO.12 <2.49 JM 6.00 2.00 4.28 10.00 0.12
5.0 2,00 5.50 21.31 45.34 250 J.25·" 1.30 1.8B 23.08 ·1.77
5.0 2.00 1.5,00 .lL22 13.50 2.50 7.$0 3.00 3.21 10.00 1.22
5.0 100 15.00 11.49 6.02 5.00 15.00 3.00 4.31 10.00 1.49

_~.2 050 15.00 "JJ~:!.5 10.00 30.00 3.00 5.41 ~.2.00 1.29
1.0 200 1.0.00 18.60 2.00 050 S_OQ 10.00 0.51 15.00 3,60
3.0 2.00 10.00 17.30 10.44 l.SD 500 3.33 1.$4 15.00 2.30
50 2.00 10.00 15.50 33.30 2.50 5.00 2,00 2.56 15.00 0.50
1.0 2.00 ### 14.40 40.30 3.50 5.00 1.43 3.59 15.00 '0.60

1.00 -LOQ....1.9·00 13.50 61.70 5.00 5.00 1.00 5.12 '5.00 '1..;>.2
5.0 1.00 10,00 14.45 51.60 5.00 10.00 2.00 3.66 15.00 '0.55

5.00 2.00
2."Q." 3."0 ### 1?3" . 16.9.0 1,6J 3.33 2.ll!? 1.92 15.00 2.30

5.0 2.25 6.75 25.47 .i9.00 2.22 3.00 1..35 1.75 22.22 3.25
S.O 2.75 7.50 2'L15 17.$0 LB2 2.73 1.50 1.60 20.00 4.15
5.0 2.50 8.00 21.30 21.00 2.00 3.20 1..60 1.85 18.75 2.55
~.O 3.00 8.00 23.02 12.00 1.62 2.07 1..60 1.56 18.75 4.27
5.0 2.50 7.00 2S.42 27.00 2.00 2.80 1..40 1.64 21.43 3.99
5.0 1.50 _.~c{J.o 25.21 57.00 3.3J ..~,OO 1..20 2.21..__ 25.00 ___-9..21
S.O 3.10 ### 14.32 16.00 1.61 3.84 2.38 2.14 12.61 1..ll.
5.0 2.55 9.24 18.03 27.70 196 3.62 ISS 2.05 16.23 1.80
5.,.0 2.62 7.18 ~.~~191 2.74 1.44 1.60 2°089 4.18

fOr- 7.5 OrllV

,ella f% Model dF Pr-edict f -error in f Jl+DlIA Guess Q R Prwict Q -error in Q
14.5% 43A% 24.,8 -25.3% 1.20 66.50 2.48 26.85 -41

22.4% 60.2% 20.70 -30.9% 1.22 68.06 3.23 18.23 0
-1,6% 12.4% 15.33 -14.2% 0.89 44.86 1.00 44.86 7
3.3% 20.6% 15.44 -16.8% 0.93 47 _'11 1.00 47.41 2
8.3% 29.6% 16.91 -19.6% 0.93 47.63 1.09 43.84 1

16.6% 46.2% lB.27 -2:5.3% 0.96 49.58 2.08 23.84 ·1
,1..5% 3.8% 10.38 ,5.3% 063 268-' 1..00 26.83 ·1
1.2% B.8% 10.B8 -7.5% 0.61 29.17 1.00 29.17 7

-7.7% 8.9% 25.13 "17.9% 108 5'1.88 1.27 32.76 ·13
12.2% 1.loAl 10.17 9.4% 042 15>1'1 1..22 12.43 "1
14.9% ,,1.5% 9.B5 14.3% 0,40 10.50 1.49 7,05 1
12.9% ,2.5% 9.25 13.6% 037 8.1'1 1.29 6.33 0
24.0% 0.2% 15.02 19.2% 030 350 3.60 0.97 .. 1

15.3% 1.4% 15.20 .12..1% 0.50 1.7.50 2.30 7.51 ·3
3.3% 3.B% 1,.56 ,0.4% OelO 31.50 1.00 31.50 -2

'4.0% 7.4% 1:.6.11 .. 1l..9% 0.90 45.50 1.00 45.50 ,
"10.0% 15.1% 17.26 .17.9% 1..20 6650 1.50 44.33 -17

-3.7% "3.4% 14.49 ·0.3% 000 2q.50 1.00 24.50 ·27
3.8%

15.3% 14.8% !L?1 0.5% 0.80 3850 ........1,30 1.6.74 0
14.6% 13.5% 2:5.23 1.0% 101 51_69 3.25 17.76 ·21
20.8% 20.7% 24.14 0.0% 1.03- 5483 4"15 13.21 ·4
13.6% 13.7% 21.32 -0.1% 0.94 48.13 2"5$ 18.B7 ·2
22.8% 23.1.% 23.07 -0.2% 1.00 52.50 4_27 12.30 0
18.6% 17.9% 25.27 0.6% 1.02 57.50 3.99 14.41 ·13
0$% -O..J?1rJ 24.79 1.7% LOB .._- 58.33 1..00 5833 1 ..,

13.6% 11.3% lQ.03 2.0% 0.6$ 30.1.5 1.71 1.7.58 2
11.1% 10.9% 18.01 0.1% 0.$2 39,Jo 1.80 22.10 .. 6

20.0% 19.7% 25.00 - 0.3% 1..06 5679 4.1.B 13.59 .. 8

11.06 7.43
18.14 10.03
~1.92 1..69
3.94 2.BO

11.02 3.86
23.96 5.n
-3.38 0.38
2.70 0.38

-3.23 2.06
27.45 0.17
3353 ·0.15
29.03 -0.25
24.00 D.02
15.33 0.20

3.33 0.56
·4.00 1.11

·10.00 2.26
~3.67 -0.51
4.40 0.56

15.33 2.21
6.66 3.00

11.67 4.14
8.70 2.57

14.57 4.32
913 3.B4
030 "0.21

19.22 1.43
9.45 1.78

10.31 4.11



Length 21000 microns
Width 15000 microns
Thickness 0.25 microns
Volume 78750000 microns'"3

0.000079 cc
Ni Density 8.908 g/cc
Ni Mass 0.00070 g
NiAW 58.693 AU
H Mass 1.2E-05 q

LENR Energy 3.7E+ll Jig
Enerqy 4422279 J
Dynamite stick 2.1E+06 J/stick
Dynamite eQuiv. 2.1 sticks

Assumes 1: 1 stoiciometry of NiH
Assumes completion of Li-cycle
Assumes 100% conversion of H in lattice



L Freq A R
5.00

A 27.0 6.89 2.74
B 25.7 7.15 2.74
C 24.5 7.40 2.73
D 23.3 7.67 2.73
E 22.2 7.95 2.73
F 21.1 8.27 2.73
G 20.1 8.59 2.73
H 19.2 8.93 2.73
I 18.3 9.30 2.74
J 17.4 9.72 2.75
K 16.6 10.13 2.76
L 15.8 10.59 2.79
M 15.0 11.10 2.83
N 14.3 11.59 2.87
0 13.6 12.11 2.94

L is post height
A is post spacing
R is post mean radius



Hexagonal array of cylindrical posts (as in exmple drawing)

Freq Step Q Lo Med L=S.O A R
THl
29.8 1.4 21.3
28.4 1.4 20.3
27.0 1.4 19.3 A 6.89 2.49
25.7 1.3 19.8 B 7.15 2,49
24.5 1.2 20.4 C 7,40 2.48
23.3 1.2 19.4 D 7.67 2,48
22.2 1.1 20.2 E 7.95 2048
21.1 1.1 19.2 F 8.27 2,48
20.1 1.0 20.1 A G 8.59 2,48
19.2 0.9 21.3 6 H 8.93 2.48
18.3 0.9 20.3 C I 9.30 2.49
17.4 0.9 19.3 0 J 9.72 2.50
16.6 0.8 20.8 E K 10.13 2.51
15.8 0.8 19.8 F L 10.59 2.54
15.0 0.8 18.8 G M 11.10 2.58
14.3 0.7 20.4 H N 11.59 2.62
13.6 0.7 19.4 A 1 0 12.11 2.69
13.0 0.6 21.7 B J
12.4 0.6 20.7 C K
11.8 0.6 19.7 0 L
1l.2 0.6 18.7 E M
10.7 0.5 21.4 F N
10.2 0.5 20.4 G 0
9.7 0.5 19.4 H
9.2 0.5 18.4 1
8.8 0.4 22.0 J
8.4 004 21.0 K
8.0 0.4 20.0 L
7.6 0.4 19.0 M
7.2 0.4 18.0 N
6.9 0.3 23.0 a

c-c spacing Array size
microns mICrons

30 1500
15 1500
10 1500
7 1500

Number
of Cells

2875
11500
25875
52806

l is post height
A is post spacing
R is post mean radius
Everything is in microns
R : n."'" m;....nn m ..h.1

Mask must allow for post taper

A E M B F

H 0 a K G C N

L A E M B

K G C 1 N F

0 0 H L A E

C N F B M

G K 0 0 H L

C G K 0 D H L

F B 1'1 r E A

J N C G K a D

1 E A 3 L H

M B F J N C G

A L H 0 a K

E I M M F J N

B F J N C G K

E A L H D 0
~.

I M B F J N C

L H 0 2 a K G

A E r M B F

0 0 K G C N J
-_.

H l A E I 1'1

0 H L A E I

G C N J F B M

K 0 D H l A

J F B 4 M r E
~

N C G K 0 0 H

B 1'1 I E A L

F J N C G K 0


