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Å 1954. 5 ᾫᾉ ᾭ◕ ϘϦˢ ᾫᾉʾ♆  ᶘԚ‰ ᶘ  ˣ
Å 1978. 3 Ằ ᶘῬᶘ ᾖ◓ Ῥᶘᴬ Ộ
Å 1980. 3 Ằ ᶘ ᶘԚῬᶘὉᾆẕᴬ ●ᴿ ˢᾖ◓ Ῥᶘ ῼˣ
Å 1983. 3 Ằ ᶘ ᶘԚῬᶘὉᾆẕᴬ ●ᴿ ˢᾖ◓ Ῥᶘ ῼˣ
Å 1983. 4 ᶘ ọᵓ ᾆẕԌτ⅜
Å 1984. 11 Ằ ᶘῬᶘ ︣ˢᾖ◓ Ῥᶘᾆẕ☼ ̏ ᵤ ˣτ⅜
Å 1986. 11˙1987. 2 ϯЮзϸʾк˔йрІзНЯϯ⁯ ᾆẕ τẁԌᾆẕԌρΰο ∕
Å 1987. 12 Ῥᶘ ễ ˢᾖ◓ Ῥᶘᴬˣτ
Å 1992. 5 ˙1993. 2 ЖϱБʾϸ˔иІи˔ϵᾖ◓ ᾆẕ τẁԌᾆẕԌρΰο ∕
Å 1994. 4 ᶘԚ ᴟτϢϤῬᶘὉᾆẕᴬЄІГЭ ◓Ῥᶘ ῼτ  
Å 1996. 4 Ῥᶘ ›♯ᾓ ϒ ḊΠ
Å 1999. 4 ᶘԚῬᶘὉᾆẕᴬễ ˢЄІГЭ ◓Ῥᶘ ῼˣτ
Å 2000. 4 Ῥᶘ ЄІГЭ ᶘᴬˢḕẽʾϵКиϻ˔ЄІГЭЀ˔Іˣτ
Å 2003. 7 ᶘԚῬᶘὉᾆẕᴬ ᾖ◓ Ῥᶘᾆẕ☼ ( ᵤ )τ ḊΠ
Å 2005. 4 ᶘԚῬᶘὉᾆẕᴬᾖ◓ ⁯∑ ῼτ ḊΠ
Å 2007.11 ᶘԚῬᶘὉᾆẕᴬ ›ᾆẕṐ τ ḊΠ
Å 2020. 3 Ằ ᶘ
Å 2020. 6 Ằ ᶘ ễ
Å 2020. 8 ԁ ∞ ϵКиϻ˔ ›Ῥᶘᾆẕ Ⱨ τ

Å FaceBook(ᾤ ʺ ᾢ ˣʿhttps://www .facebook.com/takayuki.terai.5
Å ˢέṆ ΥΚϦωʺЮАЈрЅа˔ π „Ṱϒ╥ᴥΰθ☿Ϭ ṜΜθιΦʺзϼϵІЕϬΣḻΜΰϘβˣ
Å Instagram(ᾤ )ʿhttps://www .instagram.com/takayuki.terai.5/
Å Twitterˢᾤ ˣʿhttps://twitter .com/TakayukiTerai
Å FaceBooks ⁯ ʾᵤᵰ/άϭσρά“ΦϘΰθˣʿhttps://www .facebook.com/terai.ip/
Å FaceBooks Ⱳ χᾆẕעˣʿhttps://www .facebook.com/terailab

Å ︠σ ʿ ◓ ∙ϞФжЇЫτϢϥבּ χ Ὲρ Ṑ ʺᾖ◓ ʾᶋ › ῬᶘʺḕẽʾϵКиϻ˔Є
ІГЭχ Ṫ ˢᾖ 470 ʺ 35 ʺ 20╒ˣ

Å ʿ “ˢ τᵤᵰʻ₈ψʺ ʾϯТзϸʾ ʾ ϯЅϯʾ״ ϯЅϯσςϒΜμοϙθΜˣʺ ˢ ʾ
◊ʾּזᵓʾ ᴟʾꜛ ᴬᶘˣʺ ḬϛΩϤʺ σІЪ˔Бʺּא ˢ ψDPEϜϞϤϘΰθʻ₈ψϜμϊϣДЅЌи
ϸЮжˣ
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ʾ Ԍʿ Ⱨ ʾ Ⱨ ˢ Ⱨˣʾ Ⱨʾ Ⱨ8 ʾḗⱧ2 ʺ ṳԌʿ12 ʺ Ԍ: 60
ʾϵКиϻ˔Ṫ χ Ὁ ṁ χᶎ ʾΰ Ϭ Ϥʺ⁯ Ὂↄχὲ σ τṄ βϥάρϬ τʺ

1978 4Ὦ1 τˮ∞ ϵКиϻ˔ ›Ῥᶘᾆẕ ˯ρΰο ʻhttps://www.iae.or.jp/
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3

ϵКиϻ˔ ›Ῥᶘᾆẕ ˮ ᵔπϩΤϥϸ˔ЩрзЂϱϼи˯ˢṪ (2020ʺזּ
ϵКиϻ˔ ›Ῥᶘᾆẕ ˮ ᵔπϩΤϥϸ˔ЩрИв˔Ежи˯ˢṪ (2021ʺזּ

2022
CN2 2022) 

2023) 
ϵКиϻ˔ ›Ῥᶘᾆẕ ˮϸ˔ЩрИв˔Ежи2050РЅдр˯ˢϵКиϻ˔Т϶˔жЭּ2024ʺזx

ʺЄрЪЅϳЭϬᵫ℗ΰʺ ὮʺὮ ᾆẕᵓϬᵫ℗ΰοΜϘβʻΜγϦϜᾝ∕ψ╥ᴥ ʻάά2 ḧψϷржϱрἹ꜠ʻ
⇔ψᾆẕ χШ˔ЭЧ˔ЅϬέ╥ ΨιήΜʻhttps://www.iae.or.jp/
Ψχ ˢṗ᷇ⱠˮϵКиϻ˔ ›Ῥᶘ˯χ ʾЄрЪЅϳЭʾὮ ᾆẕᵓʾ░ ᵓԌᵓṳϒχέ ˣΥΚϥ░ ᵓԌ

Ϭ ˢᾝ∕106 ˣʻ
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1/100

41H
1+2 e-

2He4 

140

(H)

41H Ą 4He
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ᶍ ᶃᶽḕḳ᷃ᴻ
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E = MC2
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ꞌᶍᶽḕḳ᷃ᴻ ᶎ ┴ᵣᶊ ᵬᵣ
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¸ 100 kW

¸

FP Fission Product

¸

ḭ ︡ צּ ךּ
ḱ
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ᵑ ⌂
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︡ אל︣ 1 ṹ ︣ צּ
טּ ḭ
Ḯךּ

︣
︣ Ḯ

1 ︡
ףּ ḭ צּ

טּצּ Ḯ

ṇ ︡ 2
ךּ

︡ ךּ ךּ

︣

100 טּ
ḭ טּ Ḯ
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ꞌᶱ ᵲᵸᵾᶠᶊᶎ
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¸

¸ Deuterium: D Tritium: 
T

¸

¸

Deuterium: D

Tritium: T : n
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1. D - T
D T + n (17.59MeV

2. D - D
D + D T 4.03MeV

D + D 3He + n 3.27MeV

3. D - - 3 3He
D + 3He p 18.35MeV

3. P - - 11 11B
p 11B 3 8.68MeV

8

3He

10keVψᴛ τḊ▄βϥρ͍ᴑϴ
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Å

ü

Å

Å ⌐∆╢√╘⌐│ ╩ ⌐ ≢ ↓∆ ⅜№╢⁹

km 
D T (
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ᶍ ᶱ ᵸᶪᵾᶠᶊᶎ
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Å

(

Å

Å

Ṭ ︢

Å

Ṭ ︢

︠τᵰ ꜗ π α₅ϛ
ЕϸЫϼἷ
Хзϸиἷ
ζχ ІГжй˔Ќ˔

︠τФжЇЫ Υ⌠ϥꜗ το α₅ϛ
FRC
ZСрЎ
ІТϴкЫАϼ σς

й˔Ѓ˔ʺ ὢ σς
Ϝάχ ꜠
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¸ Q>1

¸

¸

Sam Wurzel and 

Scott Hsu, Physics of 
Plasmas 29, 062103 (2022)
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Å

Å

Å
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ᵷ ᶠ ᶍᵾᶠᶍ
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ḝḭᴻḀḯḻᶽḕḳ᷃ (ᴻ ) ᶍ

21
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ITER ᷊ᶹḐᶍ
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Tokamak Hall

Power Supply

Office 

Buildings

Parkings

32 Buildings, 180 hectares

10 years of construction

20 years of operation

¸

¸ 2025

2034
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ITER ᶍ
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¸ ITER

ü

ü 500MW

ü

ü

ü

Q
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ᶍḵᴻḑḦḋḟ
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֩ ֪ᶊ ᵰᵾ ᵫ ᶍ
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ᶍ ᶱ ᵸ ᶉ
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ḁḇᴻḐᶷḋḟ ᶍ
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¸ 3 4 2030

Sam Wurzel and 

Scott Hsu, Physics of 
Plasmas 29, 062103 (2022)
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ḁḇᴻḐᶷḋḟ ᶊ ᵴᶫᶪ
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¸

ü

ü ITER

ü

¸

ü

ü

Ἲm ἺΉ ЕкϱЍи
ꜗ T

ФжЇЫ
MA

Q

ITER 6.2 2.0 5.3 15 10

SPARK
(CFS)

1.85 0.57 12.2 8.7 11
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ᶍꞌ
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¸

¸

¸

¸

¸
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ᶍ ᶗᶍ וֹ
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¸

¸

¸ Li Li Li
Li

Li
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Å

Å

Å
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ḙḲ ᶇ᷀ᴻḤḻḓḭᴻḐḱḳ
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Source: UNEP GAP report (2020)

¸ 2015.12

¸ 2021

Mitigation)

1.5

Carbon Neutrality

CO2

NDC: Nationally Determined Contribution (⁯ ⌡ᾚ )
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᷀ᴻḤḻḓḭᴻḐḱḳᵪᶨ᷀ᴻḤḻḕ᷁ḎᶸḞᶗ
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-20
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2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

G
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֫

▀Ộ

Ẋ

Ṫ τϢϥ
CO2 Ạ

ϽкІCO2

КАЕCO2

Å CO2

( : NETs) 
2030

1.5 CO2
(MESSAGESSP2- 1.9 )

Data from IAMC 1.5ϴ Scenario Explorer 
and Data hosted by IIASA
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2050 ᶍ ᶍ I֩EAᶍNZEᶍ᷿ḒḲᶿ֪

38

2020 29 2050 90
CCUS

DX
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2015 ᶇ2050 ᶍ ᶍᶽḕḳ᷃ᴻḝḵᴻ
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᷀ᴻḤḻḲ᷊ᶹ᷄ḳᶍᵾᶠᶊᶡ
ᶍᶽḕḳ᷃ᴻᵫ
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᷀ᴻḤḻḓḭᴻḐḱḳᶍ
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¸

¸

¸ CO2

¸ CO2

¸

¸
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᷀ᴻḤḻḓḭᴻḐḱḳᶊᵩᵰᶪ ᶇ

41

Å ︣ ֹ↨ ᴲ ᶍ
ᴲ

Å 2ֹ050 ᶱ ᵧᵾ
ᶍ

Å 2ֹ050 ᵩᶧᶒ2050
ᶱ ᵧᵾ ᴲ Ḫ

Ḁḭᴻḳ ᴲ ᶍ

Å ֹ ᶍⱦ ᶉ ᶊ
ᶧᶪᴲ ᶗᶍ

Å ֹ ᶍ
ᶇ ᶒ ᶍ ᶞ ᶩᶉᶈ

ᶍᶽḕḳ᷃ᴻ ᶊᵩᵣᶅ
ᶎ IƎTER ᶍ ᶇᵣᵥ ᶆ

ᶱ ᵸᶪᵲᶇᵫ ᵴᶫ
ᶅᶎᵣᵾᵫᴲ ᶗᶍ ᶎ
ᶉᵮᴲ ᶍᶽḕḳ᷃ᴻ ᶊ ᶝᶫ
ᶅᶉᵣᶇᵣᵥᶍᵫ ᶆᵡᶂᵾᴳ

2023 ᶍGXᶊ ᵰᵾ ᶍ
ᶆᴲ ᶊᶃᵣᶅᶡᴲ

2030 ᶊ ᴴ ᶱ ᵸᶪ
ᶇᵣᵥ ᵫ ᵴᶫᵾᴳ


