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First L-H transitions in TJ-ll (spring 2008) Nacional

Fusion
NBI heated plasmas, with one or two injectors J. Sanchez et al, NF 49 (2009) 104018
Li coated wall: low recycling, improved density control and confinement F.L. Tabarés al, PPCF 50 (2008) 124051
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TJ-ll plasma heating capabilities

ECH
Two gyrotrons, f = 53.2 GHz, 300 kW each
Maximum plasma density: 1.7 1072 m-3

NBI

Two injectors, co and counter, up to 500 kW port-through
each (32 kV, 60 A)

TJ-I magnetic configuration flexibility
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co-NBI heated plasmas: 400 kW port-through

Plasma current < +1 kA
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L-H transitions

co-NBI heated plasmas: 400 kW port-through
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radial electric field and density profiles
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Er profiles measured by
Doppler reflect.

Density profiles
measured by Thomson
scattering + AM reflect.
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Transport analysis

Transport analysis done with the ASTRA system

L-mode
H-mode

0.01 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1

Energy confinement time changes from about 7 to 8 ms in agreement with the
experimental one

Particle confinement time:
L-mode: t, ~ 55 ms
H-mode: +25% in ((a)=1.59 configuration
+35% in (a)=1.63 configuration
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Influence of low order rational surfaces:
co-NBI: 400 kW, configuration «(a)=1.7
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co-NBI heated plasmas:
370-400 kW port-through
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--> high NBI power experiments
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Dynamics of Er and turbulence
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Dynamics of Er and turbulence
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High temporal and spatial resolution measurements indicate that the turbulence
reduction precedes the increase in the mean sheared flow, but it is simultaneous
with the increase in the low frequency oscillating sheared flow

mean sheared flow is not the unique element to explain the suppression of
turbulence at the transition, oscillating sheared flow has to be also considered

This observation may be an indicator, albeit insufficient, of the existence of zonal
flows:

---> long-distance correlation measurements have been carried out using
Langmuir probes M.A. Pedrosa et al., invited talk 127
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At the L-H transition, Hssp4 and |E field increase in an amount that depends on
magnetic configuration and heating power. A reduction in the density
fluctuation level is measured, stronger at the position of maximum Er shear

“Low” Pyg = A rotational transform dependence is found that could be related
to the presence of a low order rational close to the plasma edge

Low order rational surfaces close to the plasma edge can induce local changes
in the radial electric that could facilitate the L-H transition
pronounced iota-dependence due to P,,. ~ P,,?

---> further experiments at higher Pyg,

“High” Pyg : High temporal and spatial resolution measurements indicate that
the turbulence reduction precedes the increase in the mean sheared flow, but it
is simultaneous with the increase in the low frequency oscillating sheared flow

These results may be an indicator of the existence of zonal flows triggering the
transitions
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Perpendicular rotation velocity of the turbulence and density fluctuations
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Perpendicular rotation velocity of the turbulence and density fluctuations at two
radial positions simultaneously with good temporal and spatial resolution

dynamics of Er field, Er field shear and 7,
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- ----t--- HIBP
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Doppler reflectometry: u, = Vg + Vpp,

If Vpp << Vg -—=> E, = u,B
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