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§9 BRIEF ReaTRAGE T
(4 general deseription of the innovation which describes i#s capabiiiies, but does nof reves! dotfalls thal would enable

| duplication or imifation of the innovation.)

The innovation presented here describes a method and apparstus which, by design, creates an environment for
enthanced surface plasmon polaritons (8PP} al selected frequencles to initiate and sustain Low Energy Nuclear
Reactions in metal hydride systems. LENR have been studied for decades and are commonly, but incorrectly,
referred to by the alternative neme "Cold Fusion”. LENR ig ugsed to define nonraditional methods

{traditional methods would be fuston and fission} to access energy from nuclear reactions, The primary fuel

! Is hydregen or deuterium (although other elements can be made to work) and energy is released through the

| conversion of mass to energy (E»mec) via the transmutation of elements. Whils evidence of energy production
via LENR continues to mount and experiments are increasingly more reproducibie, the quantity and quality of
excess heat produced by LENR has not improved much in the last 20 years and remains nothing more than a
laboratory curiosity. A new theoratical development (by Widom and Larsen 2008 - henceforward referred to as
WLT) describes the strong tie between Surface Plasmon Polaritons (SPP) and LENR, The innovation described in
this discliosure presents a method and apparatus detalling a range of embodiments that anhance the SPP
distribution at specific frequancies which are required to initlate LENR. The method details the required
arrangament and shape of metal particles or surfaces that resonate at specific frequencies, The apparatus is
how these arrangemaents are realized and operate in an actuai device.
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SECTION 1 - DESCRIPTION OF THE PROBLEM OR OBJECTIVE THAT MOTIVATED THE INNOVATION'S DEVELOPMENT
{Enter as appropriate: A.- General description of problermvobjective; B.- Kay or unigue problem characteristics; C.- Pror an,

! i.e., prior techniques, methods, matenals, or devices performing function of the innovation, or previous means for performing
function of soffware; and D.- Disadvanfages or fimiations of prior art.}

Low Energy Nuciear Reactions have been observed for nearly one hundred years and remain a little undersiood
phencmena. More recently, sincg . | LENR have been studied in laboratories world-wide under the nama of :
“Cold Fusion®. Despite the amount of activity and increasingly reproducible experimental results, there has 3
been little advancemaent in elither the control/reliability of devices or quality/amount of energyfheat
produced. Until very recently, there have been many competing theories purporting to explain the physics of
LENR, but none have produced any actionable guidance or testable pradictions. The result has been attempts at
progress and increased understanding by trall and error. There is no agreed to description of the environmant
reguired to inifiate and sustain LENR, let alone prescriptions for or practical devices that create such an
environment. The resull is that experimentalists gusss at what is required and utilize the following forms:
electrochemistry - smooth electrodes comprised of plates, wires, or screens
metal powders - random shapes and sizes
fiat metal surfaces - large smooth rods, blocks, and thin films
mutti-layer thin films - smooth single or alternating layers of materials

Close microscopic inspection of the succesafully activated LENR devices indicates that the problem lies not
it the quality of the heat produced, but rather the fraction of the device that is partaking in LENR, Very

smafl regions are observed where there has been an obviously large amount of energy released In a vary smait
area (typically only a few microns across) while the vast majority of the sample appears totally unaffected

{non-participatory).

ing peer-raviowed scientific paper, Widom and Larsen presented a possible physical explanation for
LENR, Their proposed mechanism states that initlation of LENR activily is due to the coupling of 3PP to a
proton or deuteron resonance in the lattice of the metal hydride. The coupling requires SPP of specific
frequency and sufficient amplitude to initiate and sustaln LENR. Thalr theory goes on to describe the

i production of heavy electrons which undergo electron capture by a proton thereby producing 2 neutron which is
; suhsequently captured by a nearby atom transmuting it into a new element and relsasing positive net energy in
the process. Whether the full 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 matal hydride systems.

By developing a device which, by design, significantly enhances the amplitude of SPF in a narrow rangs of
frequoncies (taliored to the specific metalfalioy composition and physicat 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 cutput}.

Surface Plasmon Polarftons exist in conductive interfaces naturaily as they arise from thermal noise of the

conduction electrons, SPP tan also be driven directly by various methods {applied flefds or currents,

particle fuxes through the metal surface, incident beams of photong or energetic particies, excited directly

by piasmoniec circuit elements or devices], Most of these excitation methods produce broad-band or

spectroscopically wide distributions of SPP with few, If any at the correct frequencies. By designing and

tabricating 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 will produce a tailored spactrum of SPP response initially. That spectrum will eventuaily decay f
. into the blackbody spectrum/distribution. Continuous excitation along with the preferred device resonance

i whH produce the desired amplitude and frequency spectrum of SPP and initlate and sustain LENR onfwithin the

device,

Al of the publicly available reports, presentations, and publications support the belief that no ono is |
NASA FORM 1879 {elactronie, ~REVIOUS EDITION 1S OBSCLETE PAGE 3
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intentional E} designing devices based upon the importance of the contribution of SPP to estéiﬁﬁé@viﬁg an
LENR-active envirohment. There is no known prior art supporting the intentional design and fabirication of
devices to enhance SPP amplitudes at specific frequencies with the intent to Initiate andfor sustain LENR,
There is evidence in the existing body of experimental data supporting the Importance of SPP to initiating :
LENR, however, thess instances appear to be random chance svents in an otherwise uncontrolied aspect of the ;

H
H
i
i

experiment.
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"SECTION il - TECHNICALLY COMPLETE AND EASILY UNDERSTANDABLE DESCRIPTION OF INNOVATION DEVELOPED TO | ,_5
{SOLVE THE PROBLEM OR MEET THE OBJECTIVE :
{Enter ag appropriata; existing reporis, if available, may form a part of the disclosure, and reference therelo can be made o

{ complete this description: A.- Putpose and descriplion of innovstion/software; B.- Identificalion of comporient parts or steps.

‘and explanation of mode of eperation of innovation/soffivare preferably referring fo drawings, skelches, photographs, graphs. fiow

;chaf?s, andior parts or ingredient iists ifustrsting the components; D.- Alfernste embodiments of the innovation/software, E.

{ Suppertive theary; F.- Engineering specifications; G.- Peripheral equipment; and H.- Mainfenance, reliability, safety factors )

The innovation being disclosed is the intentional design and fabrication of metal particies or surfaces with
specific sizes, shapes, orientations, surface texturas, or other relevant geometrical properties as required
by the elemental composition of the metal hydride/deuteride and the working environment of the device

¢ {aquecus, gaseous, pressures, temperatures, dislectric constant of materials at the metal interface, ..}

i such that there exists a fundamental resonance in the SPP rusponse of the device at the proper

| frequencyifrequencies to inftiate and sustain LENR. There are muitiple embodiments of this innovation: '
Individual metalfmetal-hydride particles; Two dimensional metal/metal-hydride surfaces; and Three dimensional ‘

structures andl/or arrays of particles,

Individua} particles, by themselves, are the simplest but least effective embodiment of the innovation.

Spherical or nearly spharical particles naturally resenate af a frequency where the particle circumferance is
ecqgual to a multiple of the 3PP wavelength (Mie theory). Simitarly, long and thin, needie-like particles or

whigkers can resonate in modes analogous to smail antenna whan the length of the particle is a integer

mufltiple of one half the SPP wavelength, Larger and more complex individua! particles can siso be effective

SPP resonators and are placed in the class of two dimensional surface embodiments described in the next class
of devices, Basically these are pericdic structured variants of the platonic solids {tetrahedron, cube,

octahedron, icosahedron, dodecahadron, ...} or more complex shapes such as geodesics or fullerene-like shapes
or arrangement of surface features.

Two dimensional embodiments are comprised of periodic textures or arrayed structures which, by design,
resonate at specific SPP frequencies. Examples are triangular, rectangular, or hexagonal arrays of posts
{cylinders, truncated cones, or derlvatives of these with more complex, non-circular bases) where the array

of objects creales and reinforces a natural SPP resonance at the desired frequency aither in the array
elemonts themselves or on the surface in the voids between array elements (see figure for s example
embodiment, provided separately}). The array slements may also be shaped depressions in the metal surface,
such as bowls, polygonal-based cylindricat/conical holes, or more complex textures. The primary advantage of
arrays of elements over individual particles is that the array geometry {patterrs and spacing) amplifies 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 5
Hself creates or reinforces the desired resonance.

Three dimenslonal embodiments are periodic arrays of elements in three dimensions or volume-filling fractat
forms of 2D embodiments just discussed. Perlodic arrays in 30 can take a variety of forms analogous to the 2D
case as may be seen in common materials such as the array of locations of atoms in various crystal forms, the
tocations of objects closely packed to minimize volume, or the quasi-crystilline arrays of particles found in
dusty ptasmas under certzin 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 important embodiment for use in high .
power dovices. 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 would be a number of
propery designed metallic whiskers oriented and spaced in a regular 3D rectangular array within an inert
supporting matrix such as a ceramic. Another would be resonant metailic particies that were electrically
charged and self organized into & quasi-crystaline array within a dusty plasma. The geometry of this fluld
crystal comprised of the dusty plasma could be controtied by adjusting the rate of mass flow through a device
i or by altering the geometry of the tube, body, or orifice throughiover which the dusty piasma flows (tha same
| resultant changes in pressure andfor temperature would be usad to provide the SPP excitation), in both these
cases it is the combination of the resonant elements coupling to and reinforced by the resonance of the
i overall array geometry that produces the desired effect. For arrays of non-resonant slements, the geometry o
NASA FORM 1879 (slectror | MREVIQUS EDITION (S OBSOLETE PAGE 5




" the array is critical in establishing the desired resonance. Arrays of non-resonant elements are usuatly
| Hmited to 20 surface or 3D fractal embodiments because the required geometry must be tightly established and
controfied,

The function of the array is to establish a resonance in a SPP traveling along the surface of the metal, in

the case of 2D forms, or for the other forms, to strengthen the amplitude of the SPP traveling over the

i surface of the individual elements by controlling their mutual coupling (primarily inductive) and the

| array&#39;s positive reinforcement taking into consideration the speed of propagation of the SPP or EM fleld
oscilfations in the materdal and the spacing and orientation of the array elements. The coupling of elements
cantrols the {increasesidecreases) amplitude and {decreases/increases) the spectral width of the resonance.

The 2D embodiment of cylindrical posis arranged in a hexagonal array (see figure provided separately) has
been modeled extensively, The proparties of this type of device, freguency of resonanse and the Q {
FWHM/resonant frequency), have been explored for various array spacings as well as cylinder radii and
helghts, Large arrays of these simple slements can be designed for any frequency In the important terahertz
¢ region {THz} with Q values ranging from 5 to 50 and probably higher. Most importantly, the devices can and :
! are currently being fabricated. There Is also some evidence available from electro-chemical celis where the
5 regions exhibiting LENR activity have arrays of metal dendrites which have, by a totally random process,
formed small isolated SPP resonators consistent with the modeling done to date.

Ome mathod of controlling the regonant frequency is to alter the geometrical spacing of the array by varying
the temperature 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 temperature |
would need to be fabricated of/on a materfai with a small coefficient of thermat expansion,

n—
Feenri

:-g.g'l i s,." : gﬁ:‘,&g‘-
2
e
Wf‘%».a: R fﬁ{:ﬁa«‘_ :
R

s

% = Bt i 5

;,«fé':#: SRR s e :
e S i
- . ...
i R ,r;.:.;.;:}:-.gi“;:;,"‘ﬁ, % :’q,';?_.‘ff’ .'.:gg:,-i:::,g. %ok e R
& R Gane b
& R R e %ﬁw,
b RS }éf?:éf S
s 5 EnmTa e
i : R AR
== St

2 i
; R S
v..._r:.”{?gg&{#'g;.:‘g.%
S 3:}",\,‘:“-9,’,’? S
e
AL
i o :'v":{¢':$“:g": e
..:-;r}:{,- R é::;r”,

R
2 :
s ;
¥R jy.bf‘;‘%ﬁ.y\-“ye o (’«#.
s
e

.

i
el

o .3,/
e e
oar

Py zﬁ‘:f;?q RS
e,

i s
223

2

X
SR

R 2
S .?,‘afewfﬂ:;} e
e

:’ﬁ 4 ﬁl’ S }

o
AT

) o Zs
£ S S e e
b2 o i e
S S L gl
s e ?’{ﬂ% e
Ay S

s

Tatdai

R
5 R L
e ' e é .-e:?‘? 5 ':.r,’%& ?fé.

: ‘:aa-é- S

A A o

G

o

;;2.“ o ey 2
5

5
L z:f -541::‘)!?;(’3:' fl

5 ey e

s e o R e Ry
TN 5 e ey
o e "5’%3%{{& '

' 5 2 e
e, ’g}-.;ﬁ S %’.&;‘._ S

A

SRR
S
R
ﬁ
T

o .gv", Do
Sy
e e

G

e
S
o ;,’:"’%}%:{;‘f)’f i

%
(.

< s 2 ’: o 'S Y e

AT, =X T S SRR
ﬁ".{,‘é’% S 'Ff/?"‘f.;’:?'fé %{}3{# v?{%gfﬁ;? )
R R ; R i

PREVIOUS EDITION 1S CBSOLETE PAGE &



{SECTION iIf - UNIQUE OR NOVEL FEATURES OF INNOVATION AND THE RESULTS OR BENEFITS OF ITS APPLICATION
| {Enter as appropriate: A.- novel o unique features; B.- Advantages of Innovationssoffware; C.- Development or new conceptual
pmb!ams D.- Test data and source of error; E.-Analysis of capabilifies; and F.- For software, any re-use or re-engineenng of

| existing code, use of shareware, or use of code owned by a non-federal entity )

<
t
. LENR experiments to date are improving in term of reliability, but the amount and guaiity of the energy

| oulput (primarily heat) remains poor. Microscopic inspection of the surfaces of reactor components indicate
i that on a very local fevel, the power density (Guality of heat) is very high. The poor performance of the
davice iz simply dug to the very small fraction of the device that is LENR active - very small, several :
orders of magnitude less than 1%. This is a divect result of these experiments all relying on random chance i
to create the proper anviren for SPP resonance at the desired frequency. in the case of the electrochemical

cell commonty used in LENR axperiments, the formation of resonant arrays of metaliic dendrites with just the

5 right spacing, diamater, and length is pure chance. Modeling of devices demonstrates that thers is a smaii

! nonzero chance that given enough time, random clusters of dendrites 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 properties or
procedures are being controfted with the intent to creats a spacific geometry or to otherwise controf the
abllity of SPP on these devices to resonate at gpucific froquencies.

This innovation s the first to design and fabricate devices with the specific intent to establish and

control the frequency {and Q) of the $PP resonance and its uniformity over large regions {surfaces or
volumes). Such devices not only increase the fraction of the device participating in LENR from some very tiny i
fraction to near 100%, but also LENR active when the devices are first created (unlike the current state of E
the art which requires hours or days of elestrolysis to grow the metal dendrites or other resonant textures),

Evaluation of the performance of this Innovation will be done on a series of 2D hexagonal arrays of
truncated cones fabricated out of fused silica with a thin film of metal applied to tha surface. The series
will span a range of frequencies in the 7 to 25 THz region with each device having a  of approximately 20.
After thorough modeling, design of the devices is complete. Fabrication will occur in the fall « and
testing will begin in early festing will determine the efficiency of the design {fraction of the device

patticipating in LENR activity). }

Thore is no known application, adaptation, or reuse of existing 1P in this innovation, Larsen Patents {list {
to be provided separately) relate primarily to the physics {unpatentable} and not to the specific embodiment i
of a device which seeks to optimally tallor the response of SPP according to W-L theory, The Larsen patents }
talk about what an apparatus might do or would be useful for, but they do not indicate how such a davice 1
might actually be made to work. They do not indicate the knowledge or understanding of the specific |
properties {materials and form) such a device must have to function, E
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Species THir Step Q

29.8 i.4 21.3

28.4 1.4 20.3

27.0 1.4 19.31

FA 1.3 19.8

ELRS iz 20.4

£3.3 1.2 13.4

22.2 1.3 20.2

T 211 iz 9.2

doa Lo 20.1

9.2 (18] 213

183 0.9 20.3

17.4 0.4 18.3

166 o8 20.8

15.8 0.8 9.8

NipY 15.6 0.8 16.8

iaz 0.7 20.4

P 136 G.F 19.4

LN 0.6 217

2.4 &6 20.7

Iie .6 197

132 0.6 18.7

w07 o5 231.4

6.2 0.5 20.4

a7 6.5 1% 4

5.2 (X} 18.4

4B 8.4 0.4 22.0

f.4 &4 2.0

B0 .4 0.0

RS .4 1%.0

7.2 L4 180

£.9 9.3 210
Past Celiy Toral
ffespaaing Array size  Across Cells
20 1560 43,32 1624
15 1550 5774 187
12.11 1500 15 4429
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& 89 1566 12569 13682
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Q2
Ratio
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Bandwidth  Wavefength  Min & Max

FeHM
20
1.65

0281
0.285
0.310
0.326
G342
0.359
0.377
.3496
B.416
0436
0.458
0.481
0.505
0.530
0.557
0.585
0.614
0.645
a.877
0.713
0.746
Q.784
0.823
0.864
0.907
0.952
1.0600
1.050
1303
1.158
1.216
1.276
1.340
1.407
1472
1.551
1.629
i.710
1.796
1.886
1.980
2.07%
Z.183
2253
2.407
2527
7653
2.7B6
4823
3472
3,225
3386
3,556
3,733

Number
microns D.45 of Test
22 2 Samples
13.64 THz 31
Microns
309 Nikt 7.0
3.25 NiD? 9.9
341 PaH 1.0
3.58 Pdb i7.6
3.7
3.95
4.15
4.35
4.57 Seale
4.80
5.04 2%.8
5.2% 28.4
5.56 2t0
5.83 257
6.13 24.5
6.43 233
6.75 222
7.08 Nitd 211
7.45 0.1
7.82 15.2
8.21 8.3
8,63 124
2.05 166
9,50 79 58
3.98 R NiD? 15.0
10.48 14.32 14.3
11.00 13.64 PdH 13.6
11.55 12,99 130
12,12 12.37 12.4
12.73 11.78 1.8
13.37 11.22 1.2
14.04 10.68 7
14.74 18.18 0.2
15.48 .69 9.7
16.25 9.23 9.2
17.06 879 PdD 8.8
17.92 8.37 8.4
18.81 2.7 8.0
19.75 7.59 7.6
0.4 72
2178 6.9
2287
24.0%
2521
26.47
27.80
29,19
30,83
3z.18
3379
35,48
37.2%
3911
41.0%

Tz
21.4
15.2
13.6

8.8

Sten

1.4
1.4
1.4
1.3
1.2
1.2
1.1
1.3
1.0
.9
0.9
0.9
2.8
3.8
0.8
o7
a7
0.6
0.6
0.6
0.6
0.5
0.5
6.5
0.5
0.4
0.4
0.4
0.4
0.4
0.3

213
20.3
14.3
19.8
20.4
9.4
2.2
192
201
213
203
193
20.8
15.8
1B.8
20.4
15,4
21.7
Q.7
18.7
8.7
21.4
204
19.4
18.4
22.0
21.0
20.0
9.0
8.0
3.0

A
H
kL
K
o
Lo Med Hi A 33 c
L=5.0 e
A 6.8¢ 274
B 7% 274
C 740 273
4 767 2.3
E 795 273
£ 827 273
A G 858 273 &
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o 1 9.7 275
£ 13 1013 2.7 3
F i 058 2.7
G M 1110 283 1
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for 7.5 only

i

D

A

[v] 1D AMD AL b} Etheory deita fi  delta £ % Modet dF Predict error in 1 {(L+DYA Guess Q R Predict Q |rrorin Qi
7.5 3400 875 6777 2.50 2.92 147 2.56 17.14 2.48 14.5% 43,4% 24,58 -25.3% 1.20 £6.50 2.48 26.85 -41
7.5 350 9.00 17.74 2.14 2-57 1.20 2.25 1687 3,73 22.4% 60.2% 6.70 -30.9% 1.22 68.06 373 18.23 o
7.5 230 1100 38.34 3.26 4.78 1.47 374 13.64 -6.22 -1.6%: 12.4% 15.33 -14.2%% 0.88 44.86 1-60 44,86 I
7.5 270 1100 45.42 278 4.07 1.47 3.35 13.64 0.49 3.3% 2.6% 165.44 -16.6% 4.93 47 A1 1.80 47.41 2
7.5 320 11.50 42.52 234 3.59 1.52 3.08 13.04 1.08 8.3% 29.6% 16.91 -19.65% 0.93 47.63 1.89 43.84 I
7% 400 12.00 24.71 1.88 3.00 1.60 2.62 12.5G 2.08 16.6% 46.3% 18.27 -25.3% .96 45.58 2.08 23.84 -1
¥4 200 15.00 5 28.14 375 7.59 2.00 4.81 189.00 -8.1% -1.9% 3.8% 10.38 -5.3% 0.63 2683 1.80 26.83 =1
25 2580 15.00] 1012 32.49 3.80 .00 2.00 4.28 10.00 .12 1.29% 5.8% 10.88 -7.5% .67 837 1.80 28.17 7
5.0 200 6.50] 21.3% 45.34 2.50 3.25 1.30 1.88 23.08 ~1.77 - 7% 8.9% 25.13 -17.9% 1.68 57.88 1.77 32.76 ~1%
5.0 2.00 1500f 11.22 13.50 2.50 7.50 3.00 3.21 10.0¢ 1.22 12.2% 1.7% 10.17 9.4% G.47 15.17 1.22 12.43 -1
5.0 1.00 15.00f 11.49 5.02 560 1500 3.00 4.31 10.0¢ 1.43 14.9% ~1.5% 9.85 14.3% 0.4 150 1.9% 7.8% I
5.8, 850 1560 11.29 6,45 1060 30.00 3.60 5.41 10.060 1.29 12.9% ~2.5% 9.75 13.6%: 0.37 8.17 1.29 6.33 7]
1.4 200 10.00| 18.60 2.00 050 00 10.00 .51 15.0¢ 3.6 24.0% 0.2% 15.02 19.2% 8.30 350 3.60 0.97 ~1
3.0 2.00 10.00] 17.30  10.44 1.50 $.00 3.33 1.54 15.06 2.3 15.3% 1.4% 15.28 12.1% .50 17.50 2.30 7.61 -3
50200 10,00 1550 3330 2.50 5.00 2,00 2.56 15.00 2,58 3.3% 3.8% 15.56 -0.4% ¢.70 31.50 1.680 31.50 -2
7.0 200 ##%| 14.40 40.30 3.50 5.00 1.43 3.59 15.00 -0.60 ~4.0% 7.4% 16.11 ~11.9% ©.90 45.50 1.60 43,50 5
G 200 10.00] 13.50 61.7¢ 5.80 5.00 160 5.12 15.00 -1.50 ~10.0% 15.1%: 17.26 «27.9% 1.20 4650 1.50 44.33 -17
5.4 1.00 10.00) 14.45 51.60 5.60  10.00 2.00 3.66 15.0¢ -0.55 -3 7% +3.4% 14.49 -0.3% 0.60 44.50 1.60 24.50 -7
5.00 2.80 3.8%
5.0 3.00 ###] 17,30 16.90 1.67 3,33 .80 1.92 15.00 2.38 15.3% 14.8% 17.21 0.5% 0.80 38.50 2.30 16.74 Q
5.0 2.25 675 2547 39.00 2.22 3.00 1.35 175 22.22 3.2% 14.6% 13.5% 25.23 1.0% 1.a7 57 69 3.23 17.76 ~21
5.8 275 A50{ 24.15 17.50 1.82 2.73 1.50 1.60 20.00 4.1% 20.8% 20.7% 24,14 0.0% 1.63 54.83 4.1% 13.21 -4
50 2,50 8.00] 21.30 21.00 2.60 3.20 1.60 1.8% 18.75 2.5% 13.6% 13.7% 21.32 -0.1% 0.54 48.13 2.5% 18.87 -2
5.8 300 806{ 23027 1200 1.67 2.87 1.60 1.5 18.75 4.27 22.8% 23.1% 23.07 -0.2% 1.60 52.50 4.27 12.30 o
5.0 2.50 700} 25.42 27.00 .00 2.80 140 1.64 21.43 3.99 18.6% 17.9% 25.27 .6% 1.67 57.50 399 14.41 -13
5.8 1.56 6.001 25321 S57.00 333 4.00 1.20 £.21 25.00 0.21 9.8% -0.8% 24.79 1.7% 1.08 58.33 1.60 $58.33 3
5.0 3.10 ###] 314.32 16.00 1.61 3.84 2.38 2.14 i1z2.61 1.71 13.6% 11.3% 14.03 2.0% 0.68 30.13% 1.71 17.58 2
5.0 1.5 8,24} 18.03 27.70 1.96 362 1.85 2.05 16.23 1.89 11.1% 10.9% 18.01 0.1% 0.82 39.7¢ 1.80 22.10 -
5.0 262 7.18| 25.07 21.40 191 2.74 1.44 1.60 20.83 4.18 20, 0% 19.7% 25.00 0.3% 1.06 56.7% 4.18 13.59 -8

1106
18.14
-1.92

3.94
11.82
23.36
-3.38

2.70
-3.23
27.4%
3353
29.03
24.80
15.33

3.33
-4.60

-10.00

-3.67
4.40
15.32
6.66
11.67
8.70
14.87
@13
0.30
1%.27
.45
16.31

143
16.03
1.6%
2.80
3.86
5.77
Q.38
G.88
2.06
6.17
-0.15
-0.25
£.02
0.20
0.56
1.1t
2.26
-6.51
.56
224
3.80
4.14
2.57
4.32
3.84
~.2%
1.43
1.78
4.11

(4



Length

21000 microns

Width 15000 microns

Thickness 0.25 microns

Volume 78750000 microns”3
0.000079 cc

Ni Density 8.908 g/cc

N Mass 0.00070 g

Ni AW 58.693 AU

H Mass 1.2E-0% g

LENR Energy 3.76+11 /g

Energy 4422279 1]

Dynamite stick 2.1E+4+06 J/stick

Dynamite equiv. 2.1 sticks

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

g/



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 222 795 2.73
F 21.1 8.27 2.73
G 20,1 859 2.73
H 19.2 893 2.73
I 18.3 9.30 2.74
] 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)

C-C Spacing
rHCrnns

30
i5

10
7

Freq
THz
29.8
28.4
27.0
25.7
245
233
22.2
211
2011
19.2
8.2
7.4
i6.6
i5.8
15.0
i4.3
13.6
13.0
12.4
11.8
11.2
19.7
10.2

9.7

9.2

8.4
8.0

7.2
6.9

Array size
microns
1500
1500
1500
1500

Number
of Cells
2875
11500
25875
52BOG

21.3
20.3
19.3
i9.8
20.4
19.4
20.2
i9.2
20.1
21.3
20.3
19.3
20.8
19.8
18.8
20.4
19.4
21.7
20,7
19.7
18.7
21.4
6.4
19.4
18.4
22.0
21.0
20.0
i9.0
18.9
23.0

L is post height
A is post spacing

R is post mean radius

Everything is in microns

Mask must altow for post taper

Le Mod E=S5.0

A
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6.89
7.15
7.40
7.67
7.95
8.27
.59
8.93
$.30
.72
10.13
10.59
11,10
11.59
12.11

2.49
Z.49
2.48
2.48
2.48
2.48
2.48
2.48
2.49
2.50
2,51
2.54
2.58
2.62
2.69
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