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re-established in JET with the new tungsten divertor and ~ _ . | [T U o

beryllium-main wall (JET-ILW) in 2011. In comparison with é 12 F'w :

degradation of the confinement has been observed, with the - 0.6]
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1. Introduction O
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The baseline type | ELMy H-mode scenario has been 9
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carbon wall (JET-C) discharges in similar conditions, a 18

reduction mainly driven by a lower pedestal pressure [1]. The 0.2

causes of the pedestal degradation are not clear yet and are 20 w‘ﬁ
currently under investigations. Some of the main possibilities - WO//

are a difference in the pedestal stability (possibly driven by the o8

~ 6 (e)
different impurity content between JET-C and JET-ILW) <4 /M::/\
; . . i i =2 §/ \(
and/or a difference in the recycling flux in the divertor area. 0
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This work investigates the effect of the magnetic configuration time (s)

in the divertor region on the pedestal structure, pedestal Figure 1. Time traces of gas
] . ] fuelling (a), NBI power (b), H98
confinement and ELMs. A set low triangularity H-mode (c), 4, (d) and thermal stored

. . energy (e) for three shots with
discharges have been performed using the same NBI POWEr  jitterent ~outer  strike point

(two power levels, 14MW and 22MW) and a similar core Position.

shape but changing the strike position relative to the pump throat. Three configurations have
been tested: with the outer strike point on the horizontal target (on tile 5), in the corner

(tile 6) and on the vertical target (tile 7). Note that this last case has only the outer strike point

on the vertical target and it should not be confused with what is typically called vertical
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configuration in JET which has both strike points on the vertical target. Most of the
discharges have been performed with constant gas fuelling (I'p,~2-10%%e/s) but preliminary
results from a gas scan are presented as well (I'py=<1.4-3-5 -10%%/s).

2. Confinement

horizontal corner vertical

Figure 1 shows the time evolution of I'p, , NBI power , Hos, 0.9¢ i i (a) 1
Bn and thermal stored energy for three shots with different E o8 N i = i

outer strike point position. The best performance are obtained o i i .
with the corner configuration (Hgg up to 0.95 and Wy, up to 22 : : : ]
6MJ), while the lowest performance are obtained with the Zg: i - i ©
vertical configuration (Hes<0.7 and Wy=4MJ). The result is i’ zé & i g i :
similar for all the shots analysed, including the power scan 3.0F } LB
and the gas scan. This is shown in figure 2, where the time Zgﬂo 015 6.20 0.25 030 0.35

Outer strike point

averaged Hgg and Wy, are shown. Figure 2. Hes (a) and thermal

energy (b) vs outer strike position.
Red symbols: high 7p, (=3.5

density and temperature profiles in the pre-ELM phase and -10e/s). ~ Orange  symbols:
] medium 7py(=2-10%%/s).  Blue
the effect of the ELMs on the confinement are hereafter symnols: low 73, (=1.4 -10%ls).

. Open symbols: low power phase.
studied. Full symbols: high power phase.
3. Pre-ELM profiles.

The electron density and temperature profiles are studied using the reflectometer and the
ECE (when available) and the high resolution Thomson Scattering (HRTS). The ion

To investigate the origin of the different confinement, the

temperature and the toroidal velocity using the core and edge charge exchange diagnostics.
The pre-ELM profiles for the three shots of figure 1 are shown during the high power phase
in figure 3. The density, temperature and velocity at the pedestal and in the core are shown for
the entire database in figure 4.

From the horizontal to the corner configuration, the major difference is present in the
temperature, both for the electron and for the ions: the corner configuration has higher
temperature both in the pedestal and in the core. No major difference is observed in the
pedestal electron density between the horizontal and the corner configuration while the
slightly higher density peaking of the corner configuration (figure 3a) might suggest a
difference in the core transport.

From the corner to the vertical configuration, a weak reduction in the temperature (both core
and edge) is observed. However, the major difference is present in the electron density: the

vertical case has ne approximately 30% lower than the corner case.
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Concerning the toroidal velocity, the plasma with the outer strike point in the corner

configuration has the highest rotation, both in the core and at the pedestal.
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Figure 3. Profiles of electron density Figure 4. Electron density (first row), electron temperature (second
(a) electron temperature (b) ion row), ion temperature (third row) and toroidal velocity (third row) at
temperature (c) and toroidal velocity the top of the pedestal at 0,,=0.9 (left column) and in the core at
(d) in the pre-ELM phase. Por=0.2 (left column).

4. ELM behaviour.

The time evolution of the temperature and density at the pedestal during ELMs is shown in
figure 5. In the corner configuration (red lines) the ELMs are very regular and occur with a
frequency fz m=(35+5)Hz and ELM drops ATe~250eV, Ane~0.6 10°meV.

The vertical configuration (green lines) has a significantly different ELM behaviour. Phases
with high ELM frequency (ferm=100HZz) are followed by phases with low frequency
(feLm=10Hz). During the low frequency phase, the pedestal temperature can reach values
comparable to the corner configuration. In this case, the ELM produces a large pedestal
temperature drop ATe~500-600eV while in the low fg. m phase the drops are ~150eV. The
density has a similar behaviour, but values comparable to the corner configuration are not
reached.

The pedestal drops of electron temperature and density and the energy losses relative to the
pedestal for the entire database are shown in figure 6. The energy losses are calculated for the

electron channel only by volume integrating the electron pressure profile before and soon
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after the ELMs. It is assumed that the ELM losses for the 1.0
ions are the same as those of the electrons. The pedestal g 82
drops are relatively comparable between the horizontal & gi
configuration and the corner configuration. The ELM 0.0
drops in the vertical configuration are approximately 50% = ;2 ;
larger. RN,
0o}
5. Conclusions. T
A significant influence on the confinement of the divertor ; 4
magnetic configuration has been found, despite the E i © | |
unchanged core shape. The highest confinement is 51.0 51.1 51.2 51.3 51.4

observed in the corner configuration and it is due to high _ )
Figure 5. Time traces of Be signal

pedestal and core density and temperature. The lowest from the outer divertor (a), electron
. . . . . . temperature (b) and density (c) for the
confinement is observed in the vertical configuration and  shots of figure 1 in a 0.4s time interval

- : ing the high hase.
it is due to the low density and to the ELM effect. In fact, during the high power phase

the ELMs prevent the vertical configuration to reach a

horizontal corner vertical

Te comparable to the horizontal one, as shown in figure SE—(@ | |
S(), R
The investigation of the recycling effect on the f 03¢ 3 3 -
confinement is studied in [2], where a large variation in ) Zj:“) i - i

the particle recycling pattern is observed. However, the 3.8 i i

2D transport modelling with EDGE2D and © R . -
SOLEDGE2D suggests that the observed variations in 2, 10f 3 g 3

the recycling are not large enough to explain the change S osf i i

in the confinement. 0.0 3 3
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