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[Technical Field to Which the Invention Pertains] The present invention relates to an

apparatus for supplying nuclear fusion energy obtained by a nuclear fusion reaction using

molten metallic lithium as nuclear fuel and catalytic solvent.

[(RBRDRET 2 KMNEF] AFKRBIL. BRMER FU LZRMEE K UMESAI L T 3 &%mERE

ICEDEBENZIKBMEIRILF—2HIGTIEBICEET S,

[0002]

[Conventional Technology] From the past to the present, a high-density ion-electron plasma
sufficient for practical use in nuclear fusion reactions has not yet been realized. However,
according to recently filed Japanese Patent Application No. 2001-00156 "Method for
generating molten lithium nuclear fusion reaction and nuclear fusion energy supply device",
Japanese Patent Application No. 2001-177670 "Nuclear fusion power generation method and

nuclear fusion power generation device", and Japanese Patent Application No. 2001-216026
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"Non-thermonuclear fusion power generation method and non-thermonuclear fusion power
generation device", it is possible to achieve a high-density ion-electron plasma by existing

means, and examples of energy supply device configurations utilizing this are introduced.

[(fERDEM] RKNSSGHICESET. KRERNORBICKDLBRBEDIA Y - BF TS5
RIFRERFEL TV AWVHD RAHESNIHFFE2001-001565 AR ) F U LKEMERGER A
EROEMEIRILF—HIGREE] . 15F82001-177670 TREREF EH S UKMERER
B . %5F82001-216026 MIFRRMERBEAES LUVFARRMERERE] ICLD . BFOFR
ICE > TRBEDAAY - EFTSAVDERNARTHD . CheFlALIEIXRILF—HigKE

DIBEHIDHENT TN TV B,

[0003]

[Problems the invention aims to solve] However, in order to put such nuclear fusion reactions
into practical use, there is a need to minimize the decrease in the utilization efficiency of the

ion beam and to supply efficient clean energy by minimizing the energy loss of the ion beam.
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[REALERL LS ETBHE] LH L. COLSIBRMERIGZERILTBICHTc>TIE. 17
YE—LOHAMROETZR/NRICINZ. BOM AV E—LOIXRILF—BRZEmHDELT

BROBVWI ) -V IRILF—2HETEZCHBESTNTL S,

[0004]

This invention was made to meet such demands, and aims to provide a nuclear fusion energy
supply device that can generate high-density ion and electron plasma and efficiently supply

environmentally friendly clean energy without emitting radioactive waste.

AHERIEIHDDBBLICDRABTDICRINEHDT, BBEDIFY - EF S ARZRETE.
BOMSAMREN ZHH L BVWRRICPEILWVWI ) -V IR F—Z2BREIMMIETEZeNTSE

PEMETIXRILF—HEREZIRHE TS ZBIC T %

[0005]
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[Means for Solving the Problems] In order to achieve the above objectives, the present

invention constitutes a nuclear fusion energy supply device by the following means.

(BREERRT B -HOFR] AR LROBNEENT 370, RO &S AFHICE DILHME

ITXRILF—HEEEZIBNT %o

[0006]

The invention corresponding to claim 1 comprises a sealed container containing a liquid
fusion raw material or a metal that catalytically reacts with the fusion raw material and a
fusion reaction, and in which hydrogen or deuterium is sealed in an ion beam generating
section; an electrode disposed in the ion beam generating section of the sealed container; a
power supply that applies a voltage between the electrode and the liquid fusion raw material
or the metal that catalytically reacts with the fusion raw material and a fusion reaction; and a

partition wall provided between the ion beam generating section and the liquid fusion raw
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material or the metal that catalytically reacts with the fusion raw material, to prevent the
scattering of metal vapor to the side that generates the ion beam when a fusion reaction is

induced by irradiation with the ion beam.

FORIE LICHIS Y 2 FEBRIK. RIPROZBMERHAME. XIIZOKRMEREFE CZME RGO
BIEAZ L DERMNA TN, B2 74 2 E— LRERICKRERIIEKZIHA TSNS HEHARESE
& COEMABRBORIEET 4 2 E—LEERMICERSNILERE. COBEREKIFPROZRMERE
ME. XIEZORMERMME CERERICOMEERZO OB EOBICEEZMNMT 32 EIR
E. BIECT 4 Y E—LRERMEFERIFRDOERMEFERIE. XIEZORMERME CRRER
ISDRIEERZH OB EDMICEKITEN. BIELM 4 Y E—LOBRHICK DRZMERINZFHT D

BRICRIEE A A Y E—LZRETBANDEBRIDREZMLT 2REL Z2HATZHDTH B,

[0007]

In the fusion energy supply device with the above configuration, a stable fusion reaction can
be maintained by preventing a decrease in the utilization efficiency of the ion beam due to the

scattering of metal vapor to the ion beam generation side using a partition wall.

20-08-2026 - Page 6



FERBROZMEIRIILF—HEREICEVLWTIE. REICEDAA VY E-—LZEETIANDERE
BRIADRBUCE B 1 F 2 E—LOFABRDETZHLLET S C EICK D RELRKME RIS E M

BETH 3o

[0008]

Furthermore, the invention corresponding to claim 2 is a fusion energy supply device of the
invention corresponding to claim 1, wherein the partition wall is made of a combination of a

low-density metal foil and a reinforcing member.

Ffc. BKIE2ICHIGT 3FEBAIF. FHRKELICHRLT 3EBORME T RILF —HieEEICHL

T, LEEREZEZEEONSVEREE CHREM E ZHATDODELHDTH S,

[0009]
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In the above configuration, compared to the case where reinforcing members are not used, it
is possible to reduce the thickness of the diaphragm and, by using a low-density metal, it is
possible to reduce the energy loss of the ion beam at the diaphragm, thereby improving the

efficiency of the device.

LECBRTIE. fREIMZ BV RWEE LB L TRIEODETS ZE< 2 FN AR TH 2BED/N
CLVERBEZFESCETRETOAMAVYE—LOIXRILF—ERZEBETDZZEHAETHD. BE

DIRZEMLEETEBZZENTE S,

[0010]

The invention corresponding to claim 3 is a fusion energy supply device of the invention
corresponding to claim 1, wherein the reinforcing member is made of a perforated plate, an

ion extraction electrode having ion extraction holes is provided above the reinforcing
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member, and the phases of the holes in the perforated plate and the holes in the extraction

electrode are aligned.

KB ICHIST SRS, FRELICHEY SRBORBE TR F—HEEBICBLT, £
WA E STR TR L. COMRBHO LRSI A >3 S LAEET 517 V5| S H LEE

ZzlT. BOZARDOILLEIEH LERDALL DUEZEDELDDTH B,

[0011]

In the above configuration, the partition wall can be positioned to match the ion beam
extraction section, eliminating ion beam loss due to the reinforcing material of the partition

wall and improving efficiency.

EEBRTIE. 1A E—LDSIEHLEBBAICEDE TREZRET SN TSSO, RED

HEEMEDIC LB 1A E—LOORDGRLLED . MR\ LET B,
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[0012]

The invention corresponding to claim 4 is a fusion energy supply device according to the
invention corresponding to claim 1, further comprising a drive mechanism for transporting

the molten metal in the hydrogen ion beam irradiation area.

BERALICHIET 3R, BRIELISHET 3RBOMMA TR ¥ —HRBILH LT, i

IXKERA T2 E— LBREBREOAMEBZMXT 57O DB ERITIDHDTH B,

[0013]

The above configuration makes it possible to suppress the temperature rise in the beam

irradiation area and to make the temperature distribution uniform.

ESEMER TR, - LRSEROBE EREINZ THORENHEY LT 5 L HNTEETH 5.
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Furthermore, it enables efficient heat transport.

Flo. BOEZEZRNICITED CEHAIRETH B,

[0014]

The invention corresponding to claim 5 is a fusion energy supply device according to the
invention corresponding to claim 1, further comprising a drive mechanism for stirring the

molten metal in the hydrogen ion beam irradiation area.

ERIES ICHIGT BRAI. BRELISHET 3RBOMMAT R F —HREBICHELT, b5

AFA A > — LRSHEEOBERE B IS T 3 O OBBRBE R b DTH 3.

[0015]
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The above configuration makes it possible to suppress the temperature rise in the beam

irradiation area and to make the temperature distribution uniform.

LEBRTIE. E—LBHNBEEHOEE LR M THORENHZT—LT B EHAIEETH B,

Furthermore, it enables efficient heat transport.

Flo. BROEXRZNRICITEDS CEHAIRETH %o

[0016]

The inventions corresponding to claims 6 to 8 are fusion energy supply devices according to
the invention corresponding to claim 1, wherein molten metal in the beam irradiation area is

flowed in a curtain-like manner from the top of the device, and an ion beam is generated
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coaxially from a hydrogen ion source located in the center of the device and irradiated onto

the curtain-like molten metal.

FRoKIE 6 ThEFRKIE 8 ICXIL T 2 HAIF. FKRIELICHST 2FHRADKAME TR+ —HieREIC
HVLWT. E-LBEBREOANEREZ. RELALLDH—TRISHL T, KEFORICECEL
KEAFVIEDSEMRICA AV E—LZREESE. h—TUVROBREBICBATEIHDOTH

Do

[0017]

By using the above configuration, it is possible to uniformly irradiate the curtain-shaped
molten metal with a hydrogen ion beam, resulting in a uniform heat distribution from the
nuclear fusion reaction. Furthermore, by flowing the molten metal in a curtain-like manner,
heat transport can be made more efficient, enabling a higher output for the nuclear fusion

device.
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FERBRICTE T, h—T Y ROBRERICH—ICKEANFTVE—LZRF TS eH AR
TeOBRMERIGICE DERDHOHE—ICHD. SHICH—TUVRISEREBZ MR I C & TROHIX

PHREL S TEZORMEREDARE DD IR L BB,

[0018]

[Embodiments of the Invention] Embodiments of the present invention will be described

below with reference to the drawings.

[(3¥BRDERMDOIRE] UTARBOREOF EZKEZESR L THEAT %,

[0019]
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Figure 1 is a diagram showing a configuration of a first embodiment of the nuclear fusion

energy supply device according to the present invention.

11, AROICSSHMATRLF—HREBOE 1 ORBOREL TTHRE TS 5.

[0020]

In Figure 1, 1 is a sealed container, which consists of a reaction vessel 2 whose upper half is
made of insulating material and a lithium storage vessel 3 whose lower half also serves as a

cathode and contains molten lithium 4.

LICBEWT. 1I3HFARET. COBMAREE 1LIFLFEHHEEMD 542 RIGHE 2 & FHFIHE

WekRh. BEOBRM)FILAZNAET B )FILNEEI O LEHEENTLS,
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[0021]

The reaction vessel 2 is provided with hydrogen and deuterium supply ports 5, and the

molten lithium storage vessel 3 is provided with a lithium supply port 6.

FEERIGHE 2 ICI37KE R, BKEMIBO S HRITOSN. BR FULIKRSHE3ICIF) FULMHIKRO6

MEIToNTWLS,

[0022]

Furthermore, a pair of anodes 7 are provided in the ion beam generating section 8 within the
reaction vessel 2, supported by support members (not shown), and an external power supply
9is connected between these anodes 7 and the lithium storage tank 3, which also serves as

the cathode.
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Fles RIGE2ROAF Y E—LEET8IC—XMDMFE 7 HER LR WKFEFEMICE DZIFEINT
FIToN, INSHBEBT LEMZFRRIC)FULINAE 3 CORBICIE. BRALDOEIRI MK S

nTWs,

[0023]

Furthermore, a partition wall 10 is provided at the interface between the reaction vessel 2

and the lithium storage vessel 3 within the sealed container 1.

EH5IC. BEARSFELIRNORBIE2 L) FULINAE3 CDRAEICIKREL 0MRITEND,

This partition wall 10 is made of a thin metal material that allows hydrogen to pass through

but not lithium.

COMREEL OIX. KEZBEIH. UFUVLIIBESIHVWEVWEEMETEBREINTWVLS,
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[0024]

In the fusion energy supply device configured in this way, by placing the partition wall 10
between the molten lithium 4 and the ion generation unit 8, it is possible to prevent the metal
vapor generated from the molten lithium 4 from scattering toward the ion beam generation

unit.

COESICBETNIRRE IR F—HEREICEVWT. BELOZBRUFILAEAAUH
ML DMICEBET B ICED. ARV FILADSRETIEREIN A F > E— LRER

BINDREZFLET S ENTE B,

[0025]

According to this embodiment, the partition wall 10 prevents metal vapor from scattering

into the ion beam generation unit 8, so that ion beam generation can be performed stably
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without being affected by metal vapor, and losses due to the scattering of molten lithium 4

can be prevented.

AEMOTEREICEINIE, BELOICED AT E-—LEEBEANDEBEAIDRE ZPHLET B L
DARERD T, 1A VE-—LREDVERBAIDEEEZRITTICEREICTE. B2BEMIFIL4D

REUC L 2HEKZHLETZ I ENTE S,

[0026]

Figure 2 shows the configuration of a partition wall portion in a second embodiment of the
fusion energy supply device according to the present invention, where (a) is a plan view and

(b) is a cross-sectional view.

213 AREBAICEZZAMEIRILF—HEREDSE 2 DXMOTREICH T ZRELD DOBHZ T

sHoT. (a) FFER. (b) FHEKTHB.
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[0027]

In Figures 2(a) and 2(b), the partition wall 10 is positioned in close contact with the molten

lithium 4.

B2 (a) , (b) ICBEWVWT. REL1ONBERMIFULAICEEL TEKESINTLS,

Furthermore, the partition wall 10 does not necessarily need to be placed in close contact

with the molten lithium 4; it can also be placed with an appropriate gap between them.

BEBELOIBXSTLLARMIFULAICEESE TERET XL EIILTL. BEOHRZHELT

ACET 2 CHRAEETH B,

[0028]
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For the partition wall 10, it is desirable to use the thinnest possible metal in order to minimize
energy loss of the ion beam and allow it to pass through, but making it thin poses a problem

in terms of mechanical strength.

FEREE1I O LTI, 1A VE—LOIRIILF—ORXRZD B L TRASESOHICHIEVNE

BHEZLVWA BARTIFTECTB A EMERE LB 2%,

[0029]

Therefore, in this embodiment, as shown in Figure 2, a reinforcing member 12 having a large

number of holes 13 is superimposed on the partition wall 10.

ECT. ARBOWETIZ. RI2ISHRITLIICZHDALL 3ZET 5M5EEM 1 2ZREL OICE

REDETRITEELIICLIEDDTH S,
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[0030]

This configuration allows for the use of thin yet strong partitions, and by using a low-density

metal, it is possible to reduce the energy loss of the ion beam at the partitions.

CHDEIBBRET B LICED, ELS DOBEDDH BREHLMERAIRET. TSICEED/NSL

LRBEMS CE TRETOA A Y E—LOTRILF—BREERT 3 C L HAETSH 3,

[0031]

According to this embodiment, by using a thin, low-density metal for the partition wall 10,
energy loss of the ion beam can be suppressed, thereby increasing the energy utilization
efficiency of the ion beam. Furthermore, it is possible to reduce the heat load due to energy
loss in the partition wall, resulting in an energy-efficient and stable operation of the nuclear

fusion energy supply device.
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AEMOFREICEINIE. BEL1 OIEL THREDNSVWEREBEFSETIAYE—LOIRIL
F—HEEEIMI B3 ENTER D 1T VE—LOIXRILF—FHIXRZZHDZIEHTE. L
DHREFTOIRILF—ORICKZIBEEEZEAT DI ECHAREERD. TRILEF—HERHK

<V REICEBEIRIIL T —HGEEZELI 5 TE S,

[0032]

Although the above example shows a reinforcing member 12 having numerous holes,

honeycomb-shaped or lattice-shaped reinforcing members may also be used.

BH. LETIRIZHOAZE I @M1 22z—Fle LTRLED. NZH LR FIROE

WERMAE RV TH LU,

[0033]
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Figure 3 is a cross-sectional view showing the configuration of a partition wall portionin a

third embodiment of the fusion energy supply device according to the present invention.

3iF. FARERICKBZAMEIRILF—HEEEDSE 3 DEMOTREICE T BRELD DB Z T

THEXTH .

[0034]

In the third embodiment, as shown in Figure 3, a reinforcing member 12 is provided

superimposed on the partition wall 10, and an ion extraction electrode 14 is positioned above

it.

EIDERMOFETIF. HIICTRTELIICRELOICEREE THEERM 1L 22T, €D LAIC

A5 SHLEE]L 4 ZEEITZHEBHETHDHDTH B,
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In this case, the holes in the ion beam extraction electrode 14 and the holes in the reinforcing
member 12 are arranged in phase with the direction of ion beam propagation, as indicated by

the arrows in Figure 3.

CDHEE. A AYE—LOF|ITHLEME]L 4 OFL & @EEM 1 2 DFLH. K3 ICKEITREINT

2 E—-—LOETARICMEZEOETRETRESN TV S,

[0035]

Here, since the mechanical strength of the partition wall 10 is reinforced by the reinforcing
member 12, a thin, low-density metal can be used as the partition wall 10, as described in the

second embodiment.

CCT. LECMREEL OI3MaEaRMt 1 2 ICK DIMAREDNMREINS CEICED. RE10LLT

E2DXRBOMETIHANTLSICES TEEDNEVEBZAVWS D TES,
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Furthermore, the holes in the reinforcing member 12 can be made larger than the holes in the

ion extraction electrode 14, taking into account the beam spreading from the ion beam

extraction electrode.

50, RS L 2071 A Y E-LDF|ISHLEBDSDOE-LLENDZEZERBL T, 174>

SISHLEEL 4DAEIDKRECTBZIEDHTE %

[0036]

According to this embodiment, since the extraction holes of the ion extraction electrode 14
and the holes of the reinforcing member 12 of the partition wall are arranged in phase with
respect to the ion beam, the ion beam extracted from the extraction electrode 14 can enter

the partition wall 10 without colliding with the reinforcing member 12, thereby reducing the

loss of the ion beam in the reinforcing member 12.
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KEMBOTAEICENUE. (A>3 S HLBBL 4 D313 LATL L BEQHRIM 1 2 DR 1+
S E—LABICRAENE 3 > ERBIC R > T WA 7®. BISHLBEL 4h 53| FHIhicA 4>
E— LA HsREM 1 2 ICEHE LBV TIREEL OICAR T A AREE D, M1 2 TOA

AVE—LDEREERT S ENTE S,

[0037]

Furthermore, by utilizing the reinforcing member 12, the partition wall 10 is thin and made of
low-density metal, allowing the ion beam to be incident on the partition wall 10. This reduces
energy loss of the ion beam in the partition wall 10, resulting in high energy utilization
efficiency of the ion beam and reduced heat load due to energy loss in the partition wall 10,

enabling stable operation of the nuclear fusion energy supply device.

oI, FREEL OISR IM 1 2 2R AT B L TEL. M OEBEDOEEHNSLRZMEL OIS
FVE—LZARTESD. 1FVE—LOREL O TOIRILF—IBRZERT 5 & h'alEE
ERD. AFVE-LOIXRIILF—FIBHERIEL<. DOREL DI RILF—HBRICEZAEM

FERSE S CATE, BEICKEMA TR —(HaRBEEET 5 LHTE 5,
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[0038]

Figure 4 is a configuration diagram showing a fourth embodiment of the fusion energy supply
device according to the present invention. The same reference numerals are used for parts
identical to those in Figure 1, and their descriptions are omitted. Here, we will explain the

differences.

X413, ARRBICLZIEMETRILF—HIGREDE 4 OXREOFEZRTHBRKT. K1 LFE—

MACIIEA—RS 2L TEDFHAZER L. CCTRELBRICDOVWTHREAT %,

[0039]

In this embodiment, as shown in Figure 4, a drive mechanism 15 is placed outside the sealed

20-08-2026 - Page 28



container 1 to circulate molten lithium 4 between it and the lithium storage tank 3, and the
drive mechanism 15 and the lithium storage tank 3 are connected by a lithium outlet 16 and a

lithium replenishment port 6.

ARFBOWRETIE. H4ICTRT LD ICEARESE LOATIC) FULNEE3 COBTEMY FU L
AZERCEZHHIEE LS ZEEL. CORFBEBLS L UTFIVLNBE3 CcOMZE U F U LR

HOL6E LV FULMEAO6ICEDERTIBHETEDDTH D,

[0040]

With this configuration, the molten lithium 4 in the lithium containment layer 3 is circulated

between it and the drive mechanism 15, thereby enabling efficient heat transport.

CDESBBRETNL. UFVLIRBEIRDBER) FU L4 BHEELS COFTREEIRS

N3 T, BEXEDZHENICITHON S,
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[0041]

According to this embodiment, the molten lithium 4 in the beam irradiation area is circulated
and transported by the drive mechanism 15 installed outside the sealed container 1, making it

possible to suppress the temperature rise in the beam irradiation area.

AEFBOMEICEINIE. BEABREE 1 OARICKESNIEREEE 1 5ICK D E— LRFBEOAR

DFULAZBREESN. E—LRNBEEORELFZMR 5 EH AR ER S,

Therefore, since heat transport from the ion beam irradiation section of molten lithium 4 can
be efficiently performed, the temperature of molten lithium 4 can be made uniform, and the

nuclear fusion reactor can be operated stably.

oT. BRVFLADAF >V E— LBFEH S OBEXDNWERNICTET 3D, AR FILA4

DREDIF— 2B N TE. RAAERIGEEZZEICEL TE D,
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[0042]

Figure 5 is a configuration diagram showing a fifth embodiment of the fusion energy supply
device according to the present invention. The same reference numerals are used for parts
identical to those in Figure 1, and their descriptions are omitted. Here, we will explain the

differences.

5i3. ARERICLZIZMEI I F—HEEEDE S OO ERZRIEHRT. K1 FE—

HACIIE—RS 2L TEDHBAEZERK L. CCTRELBRICDVWTEHREAT %,

[0043]

In this embodiment, as shown in Figure 5, a drive mechanism 15 is installed inside the lithium
storage tank 3 of the sealed container 1, and this drive mechanism 15 is configured to forcibly

stir the molten lithium 4.
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AEMOFETIE. BISICRT LS ICEBARE LD FULINSHE 3 RICEREEE L 5 2Esz L.

COSREIHAB L 5ICKDBER T L4 2 @FICHBIFRIRLEBRET5DDTH S,

In this case, the drive unit 15 is provided with a lithium outlet 16 and a lithium return outlet 17

that protrude horizontally into the molten lithium.

COZE. BERELSICIFVFIVLRELOLI6 EYFIULRELAOL 7HN8RY) 77U LHICKE

ARICEHTETHRITOND,

Furthermore, a thermoelectric element 18 is provided on the outer periphery of the lithium

storage tank 3.

e VFULNBE3IOARSBICIFAZERF 1 8HRTITONTULS,

[0044]
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According to this embodiment, the molten lithium drive mechanism 15 enables stirring of the
molten lithium 4, making it possible to equalize the temperature of the ion beam-irradiated
and non-irradiated parts of the molten lithium 4. Furthermore, heat can be efficiently
transported from the lithium storage tank 3, which also serves as the cathode, through the

thermoelectric element 18, thereby enabling stable operation of the nuclear fusion reactor.

AEROFREICENL. BRI FULBRESEELS ICK DAY FULA4DOBHNAIGRER ST

O, BRIFULADAF D E— LRFERDRE C IR DREEZET—ICT S EN AR
D, LhbEEmeRQIC)FILNRBSEINSAZTRF L 828 L THRNICRHEINTETBZD

T. BRARSEETREICELE TS 5.

[0045]

Itis also possible to use other heat removal means instead of the thermoelectric element 18.

BE. RERFL8DODHADLDIC. tORAREFRZAVSCECHARTH B,
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[0046]

Next, the sixth to eighth embodiments of the present invention will be described with

reference to Figures 6 to 8.

RICAKFEADEE 6 THESE 8 DD EZK 6 THEX 8 22 L THAT %,

[0047]

Figure 6 is a schematic diagram showing the relationship between the molten lithium 4 and

partition wall 10 and the ion beam generation unit 8 of the nuclear fusion reactor 1.
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613. HAMERNEELDBM)FULABSLUREL O &7 E— LELER 8 DERZRI

MICTRIXTH B,

[0048]

The molten lithium-4 flows around the ion beam generation area in a cylindrical curtain-like

manner.

BRVFILAIE. A4V E-LREERBORABZARDOND—T 2RISR TV S,

The shape of the molten lithium 4 may be a curtain-like flow with a diameter that

continuously increases in the vertical direction, as shown in Figure 7.

BRI FUOLADRARIG. RTICRLIEE D ICETAMICENERRICEM T 2 RLNDFEDH—

TURICANZHDTH>TH LY,
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Furthermore, the shape of the molten lithium 4 can be cylindrical or elliptical, and as shown

in Figure 8, it can also be any polygonal shape such as a hexagon.

E5IC. AR F UL ADRARNSABRD SHEAFRICL TH X< BIBICRILSIC6BIDK

SHEBDZATAARICTEEHTES,

Figure 7 shows a shape that widens towards the bottom, with the diameter continuously
increasing in the vertical direction. However, it is also possible to arrange it in the opposite

direction, with the diameter decreasing in the vertical direction.

B 714, EFAEICERAEANICHEMNT 5RED D ORAMRE LTV, I ETAHBICENHD

THEEDHTE D,

[0049]
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In the schematic diagrams of Figures 6 and 7, the flow direction of molten lithium 4 is

indicated by dashed lines.

6 5LV 7 ORIAMIC, RRTARM ) FILL4DRNGRAERT o

Furthermore, as shown in the cross-sectional views of Figures 6 and 7, the ions generated in
the central ion beam generation unit 8 are irradiated coaxially onto the cylindrical molten

lithium 4, as indicated by the arrows.

E5IC. M6 BLURT OBERICTRLIcE S ICHBMIRDBER ) F UL 4ICH LT, FOD1F Y

E—LREGME TRELLA T VIFKRITHR LI D ICEMBEPRICEBRA TN D,

[0050]

This method allows for uniform ion beam irradiation of molten lithium.
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CDEXSICTBIET, BRI FILICH L THE—ICAF > E— LBEDEIREE RS,

[0051]

According to this embodiment, since molten lithium can be circulated in a curtain-like
manner and an ion beam can be irradiated coaxially from the center, the heat transport
efficiency of the molten lithium 4 is high and the ion beam irradiation is performed uniformly,

resulting in a high-power and stable nuclear fusion reactor.

AEBOFEICE UL, BRIV FULZA—TUVRICBREE T, MO A > E—LZFOHS5HE
BHIRGTIRICERET T 5 C E W AIREE B B 7. BRL) FU L 4 DREENRENES DDA E—L

RSN —ICITEDONBTCORBAT LMD LR ELGRRERIGEE B B

[0052]
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[Effects of the Invention] As described above, the present invention provides a fusion energy
supply device that can generate a high-density ion-electron plasma while stably generating
and irradiating an ion beam without being affected by metal vapor, preventing losses due to
the scattering of molten metal, and efficiently supplying environmentally friendly clean

energy without emitting radioactive waste.

[READRR] ULERMANTc K SICHAFKBRICENE. 1 F Y E—-LOEERUVBHINEBAIOTE
ZRITTICKREIC. LIS AMEBOREUCKBEREMLELT. RBEDAF Y - EF TSIV
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BZIENTEIRMEIXRILF—HEREZIRMHETE S,

[0053]

Brief explanation of the drawing
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[0054]

Figure 1 is a diagram showing a configuration of a first embodiment of a nuclear fusion

energy supply device according to the present invention.

1AHERICK ZRME TR —HeREDSE 1 OXRIEOEZ T TR,

[0055]

Figure 2 shows the configuration of the partition wall portion in a second embodiment of the
nuclear fusion energy supply device according to the present invention, where (a) is a plan

view and (b) is a cross-sectional view.
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[0056]

Figure 3 is a cross-sectional view showing the configuration of a partition wall portionin a
third embodiment of the nuclear fusion energy supply device according to the present

invention.

SAEAICLIBRMEIRILF —HIGREDE 3 DXRMOFREICE 1T B REES D DB Z R I B
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[0057]
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Figure 4 is a configuration diagram showing a fourth embodiment of the nuclear fusion

energy supply device according to the present invention.

AFFERICLBIEMETRILF —HIGEEDE 4 DREOFEZ R I B,

[0058]

Figure 5 is a configuration diagram showing a fifth embodiment of the nuclear fusion energy

supply device according to the presentinvention.

SEAERICLBIBMETRILFT —HIGREDSE 5 ORMEOFEZ T I BN,

[0059]
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Figure 6 shows a schematic diagram of the molten lithium shape and ion beam generation

section in the sixth embodiment of the present invention.

6 AFBHDE 6 DEFMOIEICH T BB/ TV LRE LUV 7 > E— LFEERBDOEIESE,

[0060]

Figure 7 shows a schematic diagram of the molten lithium shape and ion beam generation

section in the seventh embodiment of the present invention.

TAFBADE 7 OXMOTREICE T BB/ TV LERE U1 7 > E— LRERBOEIRLE,

[0061]
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Figure 8 shows a schematic diagram of the molten lithium shape and ion beam generation

section in the eighth embodiment of the present invention.

8 AFHBADE 8 DEFMDIEICH T BB TV LRRE LUV 7 > E— LFEERBDOEIESE,

[0062]

Explanation of the symbols

5 DERA

[0063]

20-08-2026 - Page 44



1: Sealed container 2: Reaction vessel 3: Lithium storage tank that also serves as cathode 4:
Molten lithium 5: Hydrogen and deuterium supply port 6: Lithium supply port 7: Anode 8: lon
beam generation unit 9: Power supply 10: Partition wall 12: Reinforcement member 13: Hole
14: lon extraction electrode 15: Drive mechanism 16: Lithium outlet 17: Lithium return port 18:

Thermoelectric element

1 BEEAREE2 I RSHE3 [ ERzRRIUFIULINAES (BRI FULS KR, BEKERR
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