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early growth stage development phase

Learn from
star’s
mechanism

Competition
among
various

systems

Cambrian explosion

—( Ex : aircraft innovation and fluid mechanics |

|

Can’t understand
anything without
prototype

Experimental proof of
thermonuclear reaction

ITER

Matured level of
segmentation into
interdisciplinary subjects of
studies

Learn from nature

Various ideas Wright Flyer

Collaboration between science and technology

12




s

EOXN=ALCER B WABBRONSTUTER B /Sxome

EREs EEWEE KO3
e e
\ - - !
e, O

il WIS R M FR)
HERES (A AL

EIREER

[ZDED] 2D THIEL TIHMAEDN SR

[ Shon £
g BRSNS OSEE
Y |
Yt J1-60(Japan)
= 100 | rws] @ oo
g . Fupay | O -
£
2 cmoows) | r
= LHD(japan) DULDUS] 1 b
k=) s . TFTRUS) E
= 10 2000/ J1.80(1989) )erEn B
g ullcn ) 0-1.16 achieved =
5 tokamak 1980- ASDEX-G Q £
) T mumwwwusum JT.60(1582) '
e a | NSTX(US, |
2 HEpepeny) ey e
<) LD ey
= 1 JPPT-Bapany . L
e § ‘ O Tokamak devices

tokmmak  TRIAM | M(iapan) .
& E 170, - O Helical dovices
3} apan)
= r \ Spherical torus
= r o 0 W dovices
= JFT-2asapany. JFT-2bpan)
O o = - “'D("M. A Miror dovices

¢, Reversed field

GAMMA. 10 Japan) \_/ pinch dovices
1

Il i

1 million 10 million 100 million 1 billion

Central ion temperature (deg.)




FEML EEFEE

| FBROCEMESNERBICHEETEBLAILICEL |

Interdisciplinary — Interdisciplinary
collaborations | ¥ 4 ; collaborations

Solar flare

=4

[ | ]
N FEEF
=0 RRRRE!
Applied Superconductivity ande f ~ ® Meta-hierarchy Dynamics i
Quantum “ Cryogenics Elemental > Y, -
computer AN _-‘]’echnologv Jje SFiucmre Formation and Sustainability
Ultrahigh-flux Concerting Materialss ¥ Physical o Phase Space Turbulence
v
/ Phenomenon - — 1
3 . ma Quantum Processes
B Complex Global Simulation® / Fuision:Sclence il SLLS
T s ; % -® Transports in Plasma Multi-phas&
Plasma Apparatus Technique i Matter System \
Space " 1 \
: Seli d Intell lizat 14
propulsion - Lo g _e/wua Ll - \ Magnetosphere
¥ e -
Plasma-bio Aurora Kilonova

FEOERE . RFMBORVEN - WENA I/ RX—-—23>

o
o =
A = cl o . .
- elstey |V -7 Innovation on particular branch
S A EE
© a| 3= x
g 580§
o .=
= 82 &3
I o Back-casting
()
c
S ol I o ——
—_— < c
= o0 2
= T g
5 2
q>) v
s A Innovation at depth

> Interdisciplinary collaboration

16




FERIE — ZESHROENDEOILK

- Fusion energy

cal Fusion
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Expand’the gravity sphere of
ion energy
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I The Global Fusion Energy Context

[ A Shift from Research to Industrialization ] -

= Fusion energy development is accelerating globally as a clean, sustainable solution for

Fusion Energy and the IAEA future energy needs
For the Clean Energy Future = Historically led by national and international initiatives, like the ITER project.
= Urgency for climate-friendly energy sources has shifted fusion development dynamics.

+ Recent advances in fusion technology and substantial private investment are transforming
the field

* Over 40 companies and $8 billion in private investment now prioritize fusion development.

= Public and private sectors share a common goal: making fusion viable and sustainable.
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