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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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Different Operating Modes in Tokamaks

Advanced Operating Modes
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H-Mode: This Talk

For advanced operating modes: A. Becoulet, Invited Talk, 2:30pm Friday
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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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High density high confinement discharges on JET

Three main methods used

Motivation : Maintain good H-Mode confinement at
densities close to the Greenwald density

1. Plasma shaping : high triangularity
2. Impurity seeding
3. High field side pellet launch with optimized pellet fuelling cycle
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First Method : Plasma Shaping

* Increase triangularity (up to 6=0.5)

* Properties :
- Hyg(y2=1, Bn=2, n/ngy=0.9-1.0, Z 4=1.5
- For quasi-stationary phases
- Robust against high levels of gas puffing
- Trade-off between heating power and o

- Density peaking sometimes observed

R.Sartori, P3.003 M.Valovic, P.3.008

G.Saibene, Oral 28, Poster P3.002 J.G.Cordey, P.3011
V.Parail, P5.027
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High Confinement at High Density with

High Triangularity

Pulse No: 52014 2.5MA / 2.7T, P, = 14MW
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Extension of Good Confinement Results to Lower Triangularities

Pulse No: 50843 Pulse No: 50836
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R. Sartori, Poster P3.003
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Density Peaking in ITER like ELMy H-Mode Plasmas
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¢ Fuelling below a certain limit, and long time scales
*High Greenwald factor ~ 1.1

M. Valovic, Poster P3.008 e Similarities with regimeg found on DIII-D, ASDEX-U
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JET Confinement Depends on Triangularity and ELM Type
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Second Method : Radiative mantle discharges
 Aim : Realization of integrated operational scenario combining
* High density
* High confinement
* Acceptable power density on first wall
* Using Ar and Ne as seeding impurity
e Using cautious D dosing
e Low and high 9, with and without septum

P.Dumortier, P3.004 G.Jackson, P3.017

M.E.Puiatti, P3.007 M.Z.Tokar, P3.032
S.Jachmich, P3.013
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