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complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant

or financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2005049246A

Enhanced nuclear fusion generation method and enhanced nuclear fusion energy generation

device
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[0001]

The present invention relates to a method for generating enhanced nuclear fusion and an
enhanced nuclear fusion energy generator, and more particularly to a method for generating
enhanced nuclear fusion and an enhanced nuclear fusion energy generator that utilizes
nuclear fusion and secondary nuclear reactions targeting a liquid such as liquid lithium or a

lithium compound.

AHERBIIIBERRMESREREARVBERRME IR F —RERE. FIC. REVFULERIZIVF

U LMEEF ORI EZNE T BRBMERV ZRIZRGZFA L ISEERREEER AL VICEE

RREIRILF—REREICATZLDTH S,

20-08-2026 - Page 2



[0002]

Currently, practical nuclear fusion has not yet been achieved. For these reasons, the present
inventors have invented the following: Japanese Patent Application No. 2002-067220 "Method
for generating a non-rebounding non-thermonuclear fusion reaction and apparatus for
generating non-rebounding non-thermonuclear fusion energy", Japanese Patent Publication
No. 2002-207092 "Method for generating a molten lithium nuclear fusion reaction and
apparatus for supplying nuclear fusion energy", Japanese Patent Application No. 2001-177670
"Nuclear fusion power generation method and apparatus for generating nuclear fusion power
generation", Japanese Patent Publication No. 2003-066176 "Non-thermonuclear power
generation method and apparatus for generating non-thermonuclear fusion power
generation", Japanese Patent Publication No. 2003-130976 "Nuclear fusion reaction
apparatus", and Japanese Patent Publication No. 2003-130977 "Method for generating a
molten lithium nuclear fusion reaction and apparatus for generating molten lithium nuclear
fusion energy". Furthermore, the theory behind these inventions, based on the second law of
thermodynamics, is disclosed in Non-Patent Document 1. These prior art inventions
demonstrate that practical-level non-thermonuclear fusion can be achieved using existing

means, and show examples of energy device configurations that utilize this.
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[0003]

Bulletin of Institute of Chemistry, Uppsala University, September 2002 jth_E 5 fth3&

Bulletin of Institute of Chemistry, Uppsala University, September 2002 j1_E 54| fthz
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[0004]

Each of the aforementioned prior inventions has the following issues that have not been
completely resolved for practical application. In other words, the aforementioned prior
inventions disclose a method in which a deuteron or proton beam with an energy of 50 keV
(kiloelectron volts) or less per nucleon is injected into liquid lithium, and the fusion rate is
increased by 10" times or more by the thermodynamic forces in the liquid. However, slag
made of neutral particles and molecular ions may form on the surface of the liquid lithium,
and the fusion rate may slow down due to the degradation of lithium, potentially impairing its

practicality.
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[0005]

Therefore, the present invention aims to provide a simple and practical method for
generating enhanced nuclear fusion and an enhanced nuclear fusion energy generator that

injects deuterons or proton beams into lithium while keeping it clean.
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[0006]

The present invention provides a method for generating enhanced nuclear fusion,
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characterized by separating a deuteron or proton beam extracted from an ion source from
neutral particles and molecular ions through a filter consisting of a self-holding or mesh-
supported thin film and a repeller, accelerating the beam, and injecting it into a liquid target
surface such as liquid lithium or a lithium compound. This method enhances non-
thermonuclear fusion through thermodynamic forces within the liquid lithium and indirectly
enhances secondary nuclear reactions caused by slow neutrons generated during nuclear

fusion.

FEPOBERRMERESEIE. 1T VREDSIESHLIEERFELRBFE-—LZBERFEL
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[0007]

The enhanced fusion energy generator of the present invention comprises an ion source that
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generates positive or negative ions, a filter consisting of a self-holding or mesh-supported thin
film and repeller that selectively passes a deuteron or proton beam, a liquid target such as
liquid lithium or a lithium compound, and a reaction vessel surrounding the target, the walls
of which are covered with a neutron absorber such as metallic lithium or a lithium compound.
The device is characterized by promoting non-thermonuclear fusion through thermodynamic
forces within the liquid lithium, and inducing a secondary nuclear reaction between the slow
neutrons emitted by fusion and the neutron absorber such as metallic lithium or a lithium

compound on the reaction vessel walls.

AEADEERME I RIILF—REREIZ. EXBEAFTVZERT I 1A VIRE. ERTFEE
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[0008]
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According to the present invention, a filter consisting of the thin film and repeller separates a
deuteron or proton beam from neutral particles and molecular ions, selectively accelerates it,
and reacts it with a liquid target such as liquid lithium or a lithium compound in a clean
vacuum. This promotes non-thermonuclear fusion through thermodynamic forces in the

liquid, thus providing a safe and stable energy supply, and is easy and convenient to handle.

AERICENE, LEBERCURT—EDEBI T IILEZ—ICE>T ERFFERLBBFE—LZF
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[0009]

Hereinafter, embodiments of the enhanced nuclear fusion generation method and enhanced
nuclear fusion energy generation apparatus according to the present invention will be

described with reference to the figures.
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[0010]

Figure 1 shows a longitudinal cross-sectional view of the reaction vessel of an enhanced
fusion energy generator in Embodiment 1 of the present invention, where 1 is a PIG-type ion
source that generates a vertical magnetic field with a permanent magnet, 2 isanion
extraction electrode, 3 is a self-holding or mesh-supported thin film such as beryllium
attached downstream of the ion inlet of the ion extraction electrode 2 to completely isolate
the ion source 1 from the vacuum downstream of the extraction electrode 2, 4 is a repeller
provided to repel low-energy atomic ions generated by the dissociation of molecularions in
the thin film 3, 5 is an accelerating electrode, 6 is a liquid target such as liquid lithium or a
lithium compound, 7 is a neutron absorption layer such as metallic lithium or a lithium
compound that undergoes a nuclear reaction with slow neutrons emitted from the target 6,

and 8 is a vacuum reaction vessel.
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[0011]

The enhanced fusion energy generator of the present invention also uses a lithium reflux
purification system, a helium recovery system produced by fusion, a cooling system, thermal
insulation materials, a heat exchange system, radiation shielding materials, etc., similar to
those in the prior application, for example, Japanese Patent Application No. 2002-067220, but

a detailed explanation of these is omitted.
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[0012]

When nuclear fusion occurs in liquid lithium, the thermodynamic force caused by the
difference in Gibbs energy (chemical potential) AG resulting from atomic transmutation that

proceeds in parallel with nuclear fusion leads to a massive increase in the nuclear fusion rate.

BRREDNRIE)FULATHET 256, KRS L FITL TETIBRFERICEHERD
GibbsIRIF— (ERERTUIVI) DEACHEESEIITARNFHNNICL > TEREL —

MIRRBIBELNEC %o

[0013]
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Generally, the depth of the Gibbs energy is reflected in the material's intrinsic condensation

forces through the intermolecular and atomic bond energies within the material.

—fRICG i bb sIRILF—DRTIF. MERORTF - FEREEIRILF—Z2N LT, MEESE

DBBHICKMREIN TV,

However, if the Gibbs energy deepens further through chemical reactions and the substance
becomes more stable, a collective force emerges that governs the entire collection of particles

(atoms and molecules) in the substance, and the reaction rate increases significantly.

LA L. GibbsIXIF-—DIMEEREBETIDERIDYELNEICKEILT BI5EIF. YEF

OHF (RF - PF) EH2AFZ2XET S 3EANMNHIRL. RIGL — bHKIBICIEET 3,

In this invention, this collective force is defined as a thermodynamic force.
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The fact that the above collective force also controls nuclear reactions is discussed in the
aforementioned prior invention (Japanese Patent Application No. 2002-067220), and the
resulting effect of increasing the nuclear reaction rate has already been experimentally

confirmed and disclosed in Non-Patent Document 1.

LEREMNIRRIGZE HZEY B C CISFIECTMEAER FE2002-0672205) THMRS
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nTWLs,

[0014]

As explained in the prior application (Japanese Patent Application No. 2002-067220), slow
neutrons released in nuclear fusion are absorbed by neutron absorbers such as metallic

lithium or lithium compounds, so this secondary nuclear reaction also generates energy.
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These nuclear fusion and secondary nuclear reactions can be immediately stopped by
ceasing the injection of deuteron or proton beams, allowing for easy control of energy
generation. Furthermore, since there is no energy or radiation emission when not in use, it is

possible to provide an easy-to-handle energy source with fewer restrictions on its use.

CNS5DME L ZREKRIGIF. BGFPHFE—LDFTARIETHEICELETZDT, BHICT
FILF—REOHHHI AR TH D, FALABVE ST ITIEIRILF —RUBFROBMED W8,

FIF_EOFIRA DA D BVWEWTRILF —BRIRET 2 LA AHETH 5.

[0015]

In the above example 1, the ions drawn from the ion source 1 are separated from neutral
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particles such as gas molecules as they pass through the thin film 3 made of beryllium or the

like.

FEREERAILTIE. 1FVIRELDS5ITHEINTcATUIF RUUDLFDERE 3 2387 5%

HADFEHFEORRENFHOSDHENS,

Furthermore, the molecular ions dissociate into atomic ions with less than half the energy
within the thin film 3 and are repelled by the decelerating electric field of the repeller 4.
Therefore, only deuteron or proton beams with energies close to the extraction field pass
through the filter composed of the thin film 3 and the repeller 4, enabling beam injection
without degrading the lithium target corresponding to the cathode described in the prior

application, for example, Japanese Patent Application No. 2002-067220.

FIRDFAFAVIEKERIPTIRILF—DFEBATORFA A VICHEELTIRS—4DRZES
RICL>TEVIRENDS, o T. BEILURT—4TEBRIND T ILX—Z&E BT DD

iF. IHLEBRISGEVIRILF—DERFILIIBFE—LOAFEED. FREAIZIE. $5FE
2002-0672205KHDOEBIEZETZIVFULENZHLETEZ @< E—LFAD

IR AN
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[0016]

According to the above embodiment 1, a deuteron or proton beam can be introduced into the
target 6 in a clean vacuum, and the beam intensity can be freely controlled, similar to the

acceleration energy, by adjusting the gas pressure and applied voltage of the ion source 1.

LREMALIC SN, ERTFELEBTFE—LES U —VBREEROE 6 ICEAT S EAT
& AAVELOHZAELINBEOBETE — LRELIBET R L¥ — L ARICHBICHIETE

Do

As a result, the method and apparatus described in the prior application, for example,
Japanese Patent Application No. 2002-067220, can provide an optimal amount of energy
generation for purposes such as power generation or district heating, and can offer a safe and

stable energy source with fewer restrictions on its use.
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[0017]

In the enhanced nuclear fusion generation method of the present invention, a deuteron or
proton beam with an energy of 50 keV or less per nucleon is extracted from an ion source 1,
separated from neutral particles and molecular ions through a filter consisting of a thin film 3
and a repeller 4, selectively accelerated, and injected onto the surface of a liquid target 6 such
as liquid lithium or a lithium compound. Non-thermonuclear fusion is enhanced by the
thermodynamic forces within the liquid lithium, and secondary nuclear reactions caused by

slow neutrons generated in nuclear fusion are also indirectly enhanced.

AHEBPOBEZRMEREREICEVWTIE. 1 FVIRLEDKFHI-D50keVIATFDOIRILF—DE
BFEIEBTFE—LZSITHL., BEILIURT—4AWSBRBZI T ILZ—ZB L THENFE L
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[0018]

This is a longitudinal cross-sectional view of the reaction vessel of the enhanced fusion

energy generator of the present invention.

AREPOBERHE T RILF —REZBEDRISAROMETERKTH %,

Explanation of the symbols

5 DERRA

[0019]
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1. lon source 2. lon extraction electrode 3. Thin film 4. Repeller 5. Accelerator electrode 6.

Liquid target 7. Neutron absorption layer 8. Reaction vessel

1A4AVIRE2 4425 |HEMR 3 ER 4 VXRS5 — 5 IHEEE 6 RIFIEN 7 PEFRINE 8 &
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