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JT-60U
Operational regime before 2003
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JT-60U

• Region of sustained beta has been significantly extended.
     ββββN~2.5 (~advanced operation in ITER) for 16.5s, ~10ττττR
     ββββN~1.9 (~inductive operation in ITER) for 24s, ~15ττττR
• Low collisionality & Larmor radius regime: νννν*/νννν*ITER~3, ρρρρ*/ρρρρ*ITER~3
• NTM in longtime scale: not  observed so far (at βN~2.5)

New operational regime: ββββN=2-2.5 for >10 ττττR
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Inductive
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ββββN~1.9 for ~15 ττττR
ββββN~2.5 for ~10 ττττR
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JT-60U

• Region of sustained beta has been significantly extended.
     ββββN~2.5 (~advanced operation in ITER) for 16.5s, ~10ττττR
     ββββN~1.9 (~inductive operation in ITER) for 24s, ~15ττττR
• Low collisionality & Larmor radius regime: νννν*/νννν*ITER~3, ρρρρ*/ρρρρ*ITER~3
• NTM in longtime scale: not  observed so far (at βN~2.5)

New operational regime: ββββN=2-2.5 for >10 ττττR
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ITER
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Duration [s]

Advanced

Inductive
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JT-60U (<Y2003) JT-60U (Y2003-04)
AUG DIII-D JET

ββββN~1.9 for ~15 ττττR
ββββN~2.5 for ~10 ττττR

Limited by 
available NB power

Limited by NTM
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JT-60U
Issue for reaching high beta region = NTM suppression

JT-60U : Two scenarios for NTM suppression
              
NTM avoidance : Optimization of p(r) & q(r)
• Hybrid Scenario regime (q95~4.5)
         q=1.5 at the center, q=2 at ρ >~ 0.7 

• Low-q regime (q95~2.2)
         q=1.5 and 2 at ρ >~0.7 

NTM stabilization : Active suppression 
                                   with EC wave

Capability of various 
heating profile & plasma 
shape control in JT-60U

High ββββ regime ( ββββN~3)
2nd harmonic X-mode EC wave

• Early ECCD
         ECCD before the NTM onset    
                    (or just after )

• Late ECCD 
         ECCD after  the NTM saturation 

New attempt in JT-60U

0 1
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Highlights in 2004
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JT-60U

Stationary high-beta with ββββN~3 for ~4 ττττR at q95~2.2
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JT-60U
Te profile suggests temperature increase INSIDE island

Hypothesis

Deformed M-shaped profile 
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F

time

Te
Temperature increase 
inside island by EC

A B C D E F

Amplitude

The hypothesis well explains
• Decrease at inner-half region
• Increase at outer-half region
• Fast response time (<< τR)
• No asymmetry for misaligned ECCD

Details are under investigation
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