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AMPLIFICATION OF ENERGETIC 
REACTIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 61/341,198, ?led Mar. 29, 2010, and 
titled “Ampli?cation of Nuclear Reactions in Metal Nanopar 
ticles,” Which is incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to energy production, 
and more particularly to ampli?cation of energetic reactions. 
[0003] Conventional energy sources include fossil fuels, 
Water poWer, nuclear energy, Wind poWer, hydrogen, solar 
light, and so forth. However, When these energy sources are 
used, serious problems may arise, including exhaustion of 
resources, environmental destruction, ine?iciency and so 
forth. Therefore, there are concerns over the use of these 
energy sources for the future. On the other hand, ultrahigh 
temperature nuclear fusion has been proposed as a neW 
energy source, hoWever, its practical use is still distant. 
[0004] Methods of utiliZing electrolysis have been devel 
oped as an energy source. HoWever, for most of them, there 
are doubts about the possibility of the practical use as an 
energy source. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides methods and appa 
ratus for ampli?cation of energetic reactions. 
[0006] In general, in one aspect, the invention features a 
method including amplifying an energy release from a dis 
persion of nanoparticles containing a concentration of hydro 
gen/deuterium nuclei, the nanoparticles suspended in a 
dielectric medium in a presence of hydrogen/deuterium gas, 
Wherein an energy input is provided by high voltage pulses 
betWeen tWo electrodes embedded in the dispersion of nano 
particles. 
[0007] In another aspect, the invention features a method 
including amplifying an energy release from a dispersion of 
nanoparticles containing a concentration of hydrogen/deute 
rium nuclei, the nanoparticles suspended in Water/heavy 
Water dielectric medium, an energy input provided by high 
voltage pulses betWeen tWo electrodes embedded in the nano 
particle suspension. 
[0008] In another aspect, the invention features a method 
including amplifying an energy release from a dispersion of 
nanoparticles in a 3-20 nanometer (nm) siZe regime contain 
ing a concentration of hydro gen/ deuterium nuclei, an energy 
input provided by a source of terahertZ frequency electromag 
netic energy. 

[0009] In another aspect, the invention features a method 
including amplifying an energy release from a dispersion of 
hydrated macroparticles containing a dispersion of nanopar 
ticles in a 3-20 nanometer (nm) siZe regime by ?uidiZing the 
nanoparticles in a stream of gas or liquid or by simple 
mechanical agitation and then subjecting the ?uidized par 
ticles to excitation by high voltage pulses, ultrasonic agitation 
and/ or terahertZ frequency range electromagnetic Waves. 
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[0010] Other features and advantages of the invention are 
apparent from the folloWing description, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The invention Will be more fully understood by ref 
erence to the detailed description, in conjunction With the 
folloWing ?gures, Wherein: 
[0012] FIG. 1 is a block diagram of an exemplary appara 
tus. 

[0013] FIG. 2 is a block diagram of an exemplary appara 
tus. 

[0014] FIG. 3 is an exemplary diagram. 
[0015] FIG. 4 is an exemplary circuit diagram. 
[0016] FIG. 5 is an exemplary Wave form. 
[0017] FIG. 6 is an exemplary circuit diagram. 
[0018] FIG. 7 is an exemplary diagram. 
[0019] FIG. 8 is an exemplary diagram. 
[0020] Like reference numbers and designations in the 
various draWings indicate like elements. 

DETAILED DESCRIPTION 

[0021] Nanoscale metal particles that dissolve hydrogen 
isotopes can promote nuclear reactions under near equilib 
rium conditions. The reaction rates are greatly enhanced by 
the addition of localiZed energy input, Which can include, for 
example, dielectric discharges, terahertZ electromagnetic 
radiation or ultrasonic energy beyond a speci?c threshold. 
[0022] Useful energy production can be obtained When 
deuterated/hydrated nanoparticles suspended in a dielectric 
medium are positioned interior to collapsing bubbles or 
dielectric discharges and their attendant shock Waves. Highly 
self-focused shock Waves have a suf?ciently high energy 
density to induce a range of energetic reactions. 
[0023] Certain nanopoWders of metal or metal alloys are 
incipiently active sites for energy release. Adding nanopar 
ticles to the Water greatly increases energetic reaction rates as 
the nanoparticles focus ultrasonic shock Wave energy onto 
particles that are incipiently prepared to react. The focusing 
of shock energy is maximiZed by having very small particles 
inside the collapsing shock Wave at millions of locations in a 
lique?ed reaction Zone. 
[0024] Ultrasonic ampli?cation may have usefulness, but it 
is inferior to are discharges through nanocomposite solids 
due to a process called the “inverse skin effect.” In ordinary 
metals, a rapid pulse of current remains close to an outer 
surface in a process referred to as the “skin effect.” Typically, 
the electric current pulses How on the outer surface of a 
conductor. Discharges through a dielectric embedded With 
metallic particles behave very differently. The nanoparticles 
act as a series of short circuit elements that con?ne the break 
doWn currents to very, very small internal discharge path 
Ways. This inverse skin effect can have great implications for 
energy densi?cation in composite materials. Energetic reac 
tions described fully herein are ampli?ed by an inverse skin 
effect. These very small discharge pathWays are so narroW 
that the magnetic ?elds close to them are ampli?ed to mag 
nitudes unachievable by other methods. 
[0025] Distributing nanoparticles in a dielectric (ceramic) 
matrix betWeen tWo high voltage electrodes is a method 
according to the principles of the present invention for ampli 
fying an energy output from the hydrated/deuterated metal 
nanoparticles in the dielectric matrix. High voltage pulses 
cause arc formations. The arc formations focus energy and the 
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arc formations are channeled from one macroscopic grain to 
another macroscopic grain. Once a discharge is interior to a 
macroscopic grain the pulse is further focused into nanopar 
ticles along the loWest impedance pathWay. The arcs interior 
to the grains are Where the energetic reactions are maximiZed. 
[0026] The nanoparticles provide a constellation of short 
circuiting elements for each current pulse. Each succeeding 
pulse ?nds a different pathWay that minimiZes the impedance 
betWeen tWo electrodes. An overpressure of hydrogen is 
needed to prevent discharges from sliding over a surface of 
the macroscopic grains rather than through the grains and 
thereby through the hydrated nanoparticles. LoW pressure 
hydrogen gas favors surface discharging. 
[0027] Liquid dielectrics produce similar energy focusing 
capabilities as the ceramic matrices. Liquid systems provide 
a direct method for producing nanoparticles in situ. The high 
voltage discharges through a ?uid ablate electrode materials 
that are rapidly quenched and suspended in the polar ?uid. 
Once formed, the nanoparticles can be hydrated/deuterated 
by the ioniZation of the Water during the discharges. As such, 
the high voltage pulses ?ll the H2O/D2O volume With a con 
stellation of suspended particles ?lled With interstitial hydro 
gen (H)/deuterium (D) atoms. The particles stay in suspen 
sion due to Coulomb Repulsion as each particle is surrounded 
by polar Water molecules that attach the oxygen to the metal 
cluster surface and has the tWo deuterium atoms from the D20 
molecules facing out. The deuterium atoms have a net posi 
tive charge associated With them, so each metal cluster looks 
like a large positive ion that repels all the other such clusters. 
The nanoparticles remain equally spaced in the dielectric 
liquid due to this repulsion process that is very effective at 
small mass/charge ratios. The suspension of the nanoparticles 
in the polar Water medium is referred as a colloidal suspen 
sion. 
[0028] Once a sequence of high voltage pulses has formed 
a su?icient concentration of deuterated nanoparticles, energy 
input can be used directly to focus discharge energy through 
the hydrogen/deuterium ?lled nanoparticles and thus initiate 
energetic reactions. 
[0029] There are alternative methods for amplifying the 
energy output. The high voltage discharge pulses can be 
sWitched over to ultrasonic cavitation as an alternative 

method for energy production. The frequency and amplitude 
of the ultrasonic pulses should be modulated to establish a 
standing Wave pattern that enables resonant ampli?cation of 
the shock Waves in a reaction Zone. 

[0030] Methods and apparatus of the present invention are 
not limited to deuterium With heavy Water loading as hydro 
gen loading can produce as much excess energy. Hydrogen 
can be substituted With deuterium and Water With heavy Water 
in all aspects of the present disclosure. 
[0031] Hydrated/deuterated nanoparticles are an important 
feature of the present invention. Hydrated/deuterated nano 
particles are prone to energetic reactions When processed into 
a narroW siZe regime. Hydrated/deuterated nanoparticles pro 
cessed betWeen 3 and 20 nanometers (nm), and preferably 
betWeen 3 and 12 nm are optimal for amplifying energy 
output. Hydrated/deuterated nanoparticles larger than 
approximately 20 nm do not provide the anharmonic oscilla 
tions of the nanolattice metal atoms needed to drive the anhar 
monic oscillations of the dissolved deuterons to amplitudes 
suf?cient to initiate interactions at a sub atomic level. 

[0032] Having nano particles in siZe range of 3 to 20 nm 
exhibits a feedback mechanism that favors large amplitude, 
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loW frequency vibrational modes of the metal matrix nuclei; 
this nanoscale phenomenon is generally referred to as Energy 
Localization. 
[0033] For the purposes of the present invention, energy 
localiZation means that the metal nanoparticle nuclei Will 
acquire vibrational energy from the environment and ‘up 
pump it’ to increase the amplitude of the anharmonic modes 
of the nanoparticle nuclei. This process in turn, further ampli 
?es the oscillations of the dissolved hydrogen nuclei Within 
each nanoparticle, Which in turn enhances the rate of ener 
getic reactions in and on the nanoparticles. 
[0034] As shoWn in FIG. 1, an exemplary apparatus 10 
includes a cylinder 12 containing a solution of Water and 
nanoparticles 2. Exemplary nanoparticles 14 can include met 
als such as tantalum, silver, palladium, titanium, nickel, tho 
rium, Zirconium and cobalt. The hydrated/deuterated nano 
particles 14 can be of a dimension betWeen 3-20 nanometers 
(nm) and suspended in macroscopic particles of a dielectric 
composition. The nanoparticles 14 can be alloys of tantalum, 
silver, palladium, titanium, nickel, thorium, Zirconium or 
cobalt. The nanoparticles 14 can contain a spillover catalyst 
including of one or more of the elements thorium, cerium, 
palladium and Zirconium. The nanoparticles 14 can be 
embedded in a Zirconium oxide dielectric matrix, a titanium 
dioxide matrix or a thorium oxide matrix. The nanoparticles 
14 can include a promoter element as a spillover catalyst 
including one or more of cerium, thorium, selenium and 
Zirconium. 
[0035] The cylinder 12 includes an electrode system 16 for 
causing arc ablation of a Wall of the cylinder 12. Ablated 
particles sequentially increase in number With every current 
pulse from a poWer supply 18. The pulses cause ioniZation of 
the Water thus producing hydrogen ions that are incorporated 
into the metal nanoparticles created by the ablation. 
[0036] High voltage pulses pass through an insulating ?t 
ting 20 and arc from electrode points 22 to the grounded Wall 
of cylinder 12. After suf?cient nanoparticle formation and 
?lling has occurred, the pulses from the poWer supply 18 can 
be turned off and the energy input can be supplied by an 
ultrasonic transducer 24 mounted in the liquid Water and 
poWered by a poWer supply 26. 
[0037] A cooling Water coil 28 is Wound helically around 
the outside of the cylinder 12. A circulating ?oW system 32 
that extracts the heat from an ultrasonic Zone 30 sends the 
heated Water through the circulating ?oW system 32 before 
sending nanoparticles immersed in the Water back around for 
a second pass. 

[0038] FloW rates and energy input can be controlled With a 
feedback circuit 34 in the poWer supply 26 to produce a 
speci?ed amount of heat at a predetermined Water ?oW rate in 
the secondary circuit. 
[0039] A central high voltage electrode 22 is immersed in 
heavy Water or a Water solution. The points of the electrode 22 
are energiZed by high voltage pulses in a l50-l5,000 volt 
range. Each pulse contains betWeen 50-500 millijoules of 
energy. The electrodes 22 are controllably spaced a distance 
apart in order to insure breakdoWn of the ?uid gap betWeen 
the electrodes. 
[0040] High voltage pulses from supply 26 cause ablation 
of the interior Wall of cylinder 12 and metal melted off the 
surface cools in the Water to form a distribution of suspended 
metallic nanoparticles. A peak voltage, energy content and 
pulse Width all contribute to the dimensions of the ablated 
particles. Those parameters are preferably adjusted to maxi 
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miZe the number of particles forming in the 3-20 nm siZe 
range and more preferably in the 3-12 nm range. After thou 
sands of such pulses, the ultrasonic Zone 30 becomes colored 
With a color depending upon the electrode material and nano 
particle dimensions. 
[0041] The ultrasonic transducer 24 is shoWn mounted at 
the left end of the cylinder 12 and in the solution 14 for clarity 
purposes. The sound Waves from the ultrasonic transducer 24 
should be of suf?cient intensity to induce cavitation (i.e., 
bubble formation) Within the solution 2. The bubbles ulti 
mately collapse and focus their pressure Waves to very small 
volumes. If this small volume encompasses deuterated nano 
particles, then the particles Will be densi?ed and the already 
close deuterium nuclei Will come into suf?cient proximity to 
induce energetic reactions. 
[0042] The apparatus 10 may be used for extracting thermal 
energy from the reaction Zone and sending it to a secondary 
heat transfer system. lnlet and outlet tubes 36 send the heated 
dispersion through the heat exchanger 32 Where the thermal 
energy is transferred to an isolated ?uid 40, 42 Where it can be 
distributed to other energy conversion equipment. That 
equipment can be, for example, a boiler/ generator system for 
producing electricity. Alternatively, apparatus 10 may be used 
to distribute live steam for heating and cooling purposes. 
[0043] Apparatus 10 is not limited to uses described above 
and is can be useful for many energy conversion systems. For 
example, since the energy arises in part from large amplitude 
vibrational modes in the nanoclusters of metal, then another 
process for amplifying the oscillations can be achieve With 
tWo laser beams. Electromagnetic energy at tWo separate 
frequencies, A and B, result in a third frequency that results 
from a mathematical subtraction of A from B. This can result 
in an electromagnetic Wave Whose frequency matches the 
frequency of the anharmonic oscillations in the loW teraher‘tZ 
frequency range. 
[0044] Input of teraher‘tZ frequency electromagnetic Waves 
can lead to a resonant ampli?cation of the anharmonic modes 
and directly increase the energetic reaction rates. 
[0045] Apparatus 10 is not limited to nanoparticles sus 
pended in Water. Any medium that can maintain particles in 
this narroW siZe regime may be useful for energy production 
and ampli?cations thereof. For example, the Zirconium oxide 
matrix containing metallic nanopoWders can be placed into a 
?uidized bed that is agitated by ?oW of gases or liquids 
containing deuterium/hydrogen and subjected to high voltage 
pulses, ultrasonic Waves and/or electromagnetic Waves to 
amplify the energy output. 
[0046] The suspension medium can be any material that 
preserves the particle integrity against agglomeration into 
particles Whose dimensions exceed 20 nm. Ceramic materials 
With a high dielectric coef?cient may be used as a matrix 
because hydrogen ions can achieve a very high density at the 
metal/ ceramic interface. 
[0047] Employing Water/heavy Water for energy produc 
tion has inherent limitations. Water can only maintain a liquid 
state up to 363° C., above Which it is a supercritical ?uid With 
no liquid properties. Therefore, cavitation of bubbles is 
impossible above this temperature. This temperature limita 
tion places an upper bound on a boiler system for ef?cient 
electricity production. Therefore, a gas based system is pre 
ferred over the liquid based system. 
[0048] Arata-like particles have a dielectric coating sur 
rounding a distribution of metal nanoparticles. Surrounding 
these macroscopic particles in hydrogen/ deuterium gas at 
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elevated pressure alloWs for dielectric discharges to be self 
focused into the interior of each macroscopic particle con 
taining millions of hydrated metal nanoparticles. 
[0049] The pressure of hydrogen gas should be kept above 
a minimum pressure to prevent discharges through the gas 
phase rather than through the nanoparticles. Therefore hydro 
gen gas pressure above tWo atmospheres is recommended. 

[0050] The separation betWeen the electrodes should be 
adjusted to match the high voltage input. Higher voltages are 
required for larger electrode spacing. It is important to match 
the spacing With a poWer supply operating betWeen 150-15, 
000 volts. Such a supply With peak voltage pulses of 14,000 
volts operating at 7-15 Watts is described herein. 

[0051] As shoWn in FIG. 2, an exemplary apparatus 50 
includes a cylinder 52. Here, the local electric ?eld intensity 
is the most important aspect for conducting a dielectric dis 
charge. Sharp electrodes points 54 With close spacing to a 
Wall of the cylinder 52 magnify the local electric ?eld inten 
sity such that the discharge 56 can occur With as little as 150 
volts applied. At room temperature and one centimeter spac 
ing betWeen electrodes 54 no breakdown occurs up to 300 
volts DC. HoWever, breakdoWn occurs at this spacing With 
14,000 volt pulses. 
[0052] Nickel nanopoWders ?lling region 58 is composed 
of a distribution of nanoscale metal islands embedded in a 
dielectric matrix. The nanopoWder is placed inside the cylin 
der 52 containing a central electrode With a distribution of 
electrodes points 54 facing radially. Hydrogen gas is intro 
duced into the cylinder 52 through pipe 60 at elevated pres 
sure (e.g., >2 atm). This gas serves tWo purposes. First, the gas 
provides the fuel for the energetic reactions. Second, the gas 
provides a discharge pathWay betWeenpar‘ticles to con?ne the 
discharge to narroW crossection. 

[0053] The discharges betWeen electrodes 54 and the Wall 
of the cylinder 52 must travel through the hydrated nanocom 
posite material. This causes energetic reactions and a build up 
of thermal energy. This energy can be transferred aWay from 
the cylinder by Water ?oWing through tubing 62 Wrapped 
around the cylinder 52 and in good thermal contact. The 
heated Water can be diverted to a secondary heat exchanger 
64. 

[0054] A pulsed poWer supply 66 can be modulated in pulse 
voltage and frequency to match the dynamic response of the 
system. Resonant conditions are anticipated and an optimal 
operating point can be found by matching the input energy to 
the natural frequency of the system. 
[0055] FIG. 3 is an exemplary diagram shoWing discharges 
traversing a gap from a ?rst electrode 100 to a second elec 
trode 102 to micro-grain 104. A typical micro grain, such as 
micro-grain 104, is approximately 15 microns in cross-sec 
tion and contains about 1,000,000 nanoparticle islands. The 
discharges Within each micro-grain is self-focused doWn to 
the dimensions of a nanoparticle island 106 embedded in a 
dielectric matrix 108. The embedded nanonickel islands pro 
vide short circuiting routes 110 that focus the energy of the 
discharge to extremely high electric and magnetic ?eld inten 
sities and accompanying energy densities and thereby pro 
viding conditions for energetic reactions to occur. The dis 
charges from micro-grain to micro-grain 112 in the dielectric 
matrix 108 require high over pressures of hydrogen gas to 
prevent sliding arcs along an outer surface of the micro 
grains. Energy ampli?cation can only occur by con?ning the 
discharge currents interior to the macro-grains. 
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[0056] An inverse skin effect causes all the discharge 
energy along routes, such as route 110, to achieve current 
densities in excess of 1012 Amps/cm2. 
[0057] FIGS. 4, 5, 6, 7 and 8 detail a poWer supply and its 
Wave forms that are suitable for dielectric discharges in a 
nanoparticle environment. 
[0058] FIG. 4 shoWs an exemplary circuit diagram for con 
verting 12 volts of DC input into a half Wave recti?ed voltage 
output at 50 volts. 
[0059] FIG. 5 depicts an exemplary Wave form leaving the 
oscillator circuit. 
[0060] A recti?ed Wave is fed into the pulser circuit shoWn 
in FIG. 8. Recti?ed Waves are thereby formed into abrupt 
pulses as shoWn in FIG. 7. A duty cycle of the pulse output can 
be varied by adjusting resistor, R10 from FIG. 8. 
[0061] These abrupt pulses are fed into an exemplary Cock 
croft-Walton voltage ampli?er circuit shoWn in FIG. 6. The 
voltage is ampli?ed sequentially through the netWork of 
diodes and capacitors to increase the pulse voltage from 50 
volts up to 15,000 volts. Higher voltage can be achieved With 
added diodes and capacitors to the ampli?er. 
[0062] FIGS. 4, 6 and 8 shoW the three partial exemplary 
circuits that combine to produce a source of high voltage 
pulses of negative polarity. It is recogniZed that this particular 
device is not the only Way to achieve a high voltage pulsed 
poWer source. It is simply one method that has been thor 
oughly tested to provide over 120 microamperes of negative 
ion current in air at one atmosphere. 
[0063] This device has a needle electrode that is spaced far 
from the ground electrode, because it is designed to ioniZe 
gases such as hydrogen. HoWever, the same poWer supply can 
serve to produce dielectric discharges in a nanopoWder 
matrix. 
[0064] The circuit employs three ten megOhm resistors 
betWeen the C-W ampli?er and the needle for safety reasons. 
This limits the 14 kV pulses to 100 micro Amperes. Lethal 
discharges may result Without these three resistors. 
[0065] The opposite polarity ions can be achieved by 
reversing the sign of the voltage pulses. This is the result of 
reversing the direction of the diodes in the Cockcroft-Walton 
ampli?er circuit. Positive ions are not recommended for this 
application, but they have use in other chemical reactions 
such as thin ?lm groWth in systems like Chemical Vapor 
Deposition (CVD). 
[0066] A 1 k Ohm resistor (R5) is connected in series to the 
battery ground (negative terminal) and it is also connected to 
a metallic grounding harness in the device handle. This alloWs 
the operator to remain at the ?oating potential of the battery 
ground. Without this grounding strap the operator Will sustain 
shocking discharges. 
[0067] The foregoing description does not represent an 
exhaustive list of all possible implementations consistent 
With this disclosure or of all possible variations of the imple 
mentations described. A number of implementations have 
been described. Nevertheless, it Will be understood that vari 
ous modi?cations may be made Without departing from the 
spirit and scope of the systems, devices, methods and tech 
niques described here. Accordingly, other implementations 
are Within the scope of the folloWing claims. 

What is claimed is: 
1. A method comprising: 
amplifying an energy release from a dispersion of nano 

particles containing a concentration of hydrogen/deute 
rium nuclei, the nanoparticles suspended in a dielectric 
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medium in a presence of hydrogen/ deuterium gas, 
Wherein an energy input is provided by high voltage 
pulses betWeen tWo electrodes embedded in the disper 
sion of nanoparticles. 

2. The method of claim 1 Wherein the hydrated/deuterated 
nanoparticles are of a dimension betWeen 3-20 nanometers 
(nm) and suspended in macroscopic particles of a dielectric 
composition. 

3. The method of claim 1 Wherein the nanoparticles are 
selected from the group consisting of composed of tantalum, 
silver, palladium, titanium, nickel, thorium Zirconium and 
cobalt. 

4. The method of claim 1 Wherein the nanoparticles are 
alloys of tantalum, silver, palladium, titanium, nickel, tho 
rium Zirconium or cobalt. 

5. The method of claim 1 Wherein the nanoparticles contain 
a spillover catalyst comprised of one or more of the elements 
thorium, cerium, palladium and Zirconium. 

6. The method of claim 1 Wherein the nanoparticles are 
embedded in a Zirconium oxide dielectric matrix. 

7. The method of claim 1 Wherein the nanoparticles are 
embedded in a titanium dioxide matrix. 

8. The method of claim 1 Wherein the nanoparticles are 
embedded in a thorium oxide matrix. 

9. The method of claim 1 Where the dispersion containing 
hydrated nanoparticles Within a reaction chamber contain 
hydrogen gas at a pressure exceeding 2 atmospheres. 

10. The method of claim 5 Wherein the nanoparticles 
include a promoter element for the spillover catalyst compris 
ing one or more of cerium, thorium, selenium and Zirconium. 

11. The method of claim 1 Wherein the high voltage pulses 
are betWeen 150- 1 5,000 volts. 

12. A method comprising: 
amplifying an energy release from a dispersion of nano 

particles containing a concentration of hydrogen/deute 
rium nuclei, the nanoparticles suspended in Water/ heavy 
Water dielectric medium, an energy input provided by 
high voltage pulses betWeen tWo electrodes embedded 
in the nanoparticle suspension. 

13. A composition of matter comprising: 
isolated metal particles in a 3-20 nanometer (nm) siZe 

regime containing dissolved hydrogen/deuterium nuclei 
and isolated by a dielectric medium. 

14. A composition of matter comprising: 
isolated metal alloys in a 3-20 nanometer (nm) siZe regime 

containing deuterium nuclei, the alloys including mix 
tures of palladium and nickel, titanium and palladium, 
nickel and cobalt, and nickel and iron and nickel and 
thorium. 

15. A method comprising: 
amplifying an energy release from a dispersion of nano 

particles in a 3-20 nanometer (nm) siZe regime contain 
ing a concentration of hydrogen/deuterium nuclei, an 
energy input provided by a source of terahertZ frequency 
electromagnetic energy. 

16. The method of claim 15 Wherein a terahertZ frequency 
range is betWeen 1-40 terahertZ. 

17. A method comprising: 
amplifying an energy release from a dispersion of hydrated 

macroparticles containing a dispersion of nanoparticles 
in a 3-20 nanometer (nm) siZe regime by ?uidiZing the 
nanoparticles in a stream of gas or liquid or by simple 
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mechanical agitation and then subjecting the ?uidized 18. The method of claim 17 Where a ?uidiZing gas is 
particles to excitation by high Voltage pulses, ultrasonic hydrogen With a pressure greater than 2 atmospheres. 
agitation and/or terahertZ frequency range electromag 
netic Waves. * * * * * 


