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OUTLINE

* [ntroduction : Background

* Three different methods used to obtain
simultaneously high density and high confinement

 ELM changes observed and hints of ELM mitigation
 MHD effects and avoidance

e QOutlook
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Definitions

Greenwald Density :
- Empirical density limit

- Maximum density under normal operating conditions

H-factor :
- Characterizes energy confinement quality
w.r.t. ‘scaling’ expressions (L-Mode/H-Mode)

- Hgg(y 2=1 ==> Plasma confinement of ELMy H-Mode

Normalized beta :

- Ratio of plasma pressure to magnetic pressure
- Normalized to a critical value for plasma stability
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ITER Physics Goals

e Achieve extended burn in inductively driven plasmas
with the ratio of fusion power to auxiliary power of at
least 10.

e Simultaneously required in ELMy H-Mode for Q=10 :

n/nGW=O85, HH98(y,2)=1 y BN — 1 .8, Zeff=1 7
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Different ways to obtain density peaking in JET

e With pellets : central fuelling

* Also seen with :
e Highly triangular discharges
e I[mpurity seeding in high AND low 0 discharges
* Possible physical mechanisms:

e Stabilization of microturbulence, v/D changes
e Beam fuelling
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ELM changes observed using different techniques
Hints for ELM mitigation

* [n high density, high o discharges :

- low power losses / ELM
- lower frequency

e With impurity seeding :
- impurity radiation reduces heat load

G.Saibene, Oral 28 and P3.002 S.Jachmich, P3.013
R.Sartori, P3.003 G.Maddison, P3.018
A.Loarte, P3.005 M.Becoulet, P4.076
Th. Eich, P5.010 W.Fundamenski, Oral 13, P4.073
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Performance often limited by MHD

* Appearance of MHD modes correlated with high 3
- 2/1 NTM disrupts

- 3/2 NTM correlates to confinement degradation

- 5/4 and 4/3 NTM more central, but destroy
density peaking
- destabilize sawteeth using ICRH
e Also correlated with impurity accumulation :
- avoid with central heating ICRH

O.Sauter, Oral 8, P5.001 M.F.F.Nave, P3.009
H.R.Koslowski, P3.010, P3.011, P5.005
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Summary of JET ELMy H-Mode results this year

Simultaneously achieved projected ITER Q=10 parameters

e For quasi-stationary durations up to several seconds

e Using different methods
* Promising ELM mitigation techniques
* MHD avoidance techniques successfully applied
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OUTLOOK AND FURTHER WORK

e Extend good confinement results to higher current, density and field
Narrow the gap to ITER plasmas

* Higher densities : fuelling with high confinement
(pellets, advanced gas fuelling control)

* Reduce core impurity content
while keeping high edge radiation

e Control of MHD
 ELM Mitigation studies

Preparing a solid basis for
future JET experiments and possible D-T campaigns
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