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Circumstances of Research in Japan

2001
   M. of Education, Culture and Sports
   M. of Science and Technology

   M. of Education, Culture, Sports, Science and Technology

2004
   National University

   National University Cooperation

2005
   ITER site decided



ITER goes to France, not to Japan



Research Activities 1
Accelerator Physics

Induction Accelerator for All Species of Ions (KEK, TIT)
Laser-Plasma Accelerator toward HE Frontier (KEK)

 Electron Acceleration by Laser (AIST)
Pulse Power Technology (TIT)

   High-Current Beam Dynamics (UU)

MUSES at RIKEN cancelled in 2002
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Schematic View of Induction Synchrotron



Induction Acceleration Cavity consisted of 4 Cells(2kV/cell) 
and a single inner chamber 

Accelating Gap
(ceramic)

Outlet of coolant oil

Inlet of coolant oil
~1m

Nanocrystalline alloy
(Finemet®)

0.6 m

+       -

Excitation
Current flow

L=110 µH
R=330 Ω
C=260 pF

Expedient parameters
for cavity driving

designed, assembled, measured, and installed by K.Torikai et al.



Research Activities 2
HED & WDM Physics

Strongly-coupled plasma &beam interaction (TIT)
EUV Source (EUVA)
WDM with Ultra-Short Pulse Lasers (UEC)
HED Science by Laser (ILE)
R-T Instability Control (ILE)

Impact Ignition (ILE)
Pulse-particle interaction (Teikyo U)
K-alpha Radiation from High Density Plasma (TIT)



Fast Ignition may take several different  schemes.

Corona Plasma

Compressed Fuel

Au(Gold) cone

Plasma Channel

Ultra-intense Fast Ignition Pulse

Nature 2001, 2002,& 2004(w/US)

1 keV Ion temperature & 103 neutron increase were demonstrated with
FI scheme already at 1 kJ PW laser at Osaka.

by K. Tanaka (ILE)



An electromagnetically-driven shock tube is being
developed to produce weakly-non-ideal plasma targets.

 Discharge energy ≈ 0.1 kJ during ≈ 1 µs:
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Current

   Thin Foil 230 ns 280 ns

330 ns 430 ns 480 ns

Heavy Ions

Non-ideal Plasma Target
Based on Foil Discharge



High Energy Density Physics
Promoted by Science Council

S.C. Report on 15 September 2005

IFE by Laser + High Power Laser 

Metallic Hydrogen, Interior of Jupiter,,,



Budget for All National
University Cooperation

                 2004                         2005

Total 12,415 X 1012 ¥ 12,317 X 1012 ¥
            12.415 B$ 12.317 B$

Special Programs for Education and Research
               741 X 1012 ¥        786 X 1012 ¥
               741 M$                 786 M$

Annual Reduction of University Support 1%
Ceiling of National Budget                       3%



Funding for University Members
1 Grant-in-Aid for Scientific Research via JSPS

1 to 50 M¥/proposal
individual funding

2 Special Programs for Education and Research

funding via organization
KEK collaboration with universities

3 US-Japan collaboration for fusion study

~ 1 M$/y for 5 years  (decision in Jan. 2006)



Japan-US can collaborate to prepare the fast ignition.
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by K. Tanaka (ILE)



Other Big Funding
Innovative Nuclear Power by JST

2005  to 2009
~ 100 X 108 ¥/y
~ 100 M$/y

ITER Project by MEXT



Broad Approach to Fusion Energy
High β

DD operation

Demo Reactor

IFE is not included!



International Fusion Energy Center

IFE Center

IFMIF

Satellite Tokomak

ITER

Simulation Center

Demo Reactor Design Center

Remote Operation Center



Financial Crisis of Japan

Deficit  (National + Local)

       1014X1012  ¥
10.14X1012 $

increasing ~2X106 ¥/s
~2X104 $/s


