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Two key open questions on the L-H transition ¥
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V Are there different paths to reach the TOKAMAKS
L-H transition?
versus
V What is the role of the isotope massf?
STELLARATORS/
HELIOTRONS
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Trigger of the L-H transition

Laboratorio Nacional

s i
‘ Ciemal

Key role of radial electric fields to trigger theH. transition
UNIVERSAL MECHANISM
(tokamakd stellaratorg

BUT,
ARE THERE DIFFERENT ROUTES TO REAHHRANIITION?

IF YES,
DO THEY HAVE ANY IMPACT ON THE PLASMA CONDITIONS T
THE H MODE?
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Trigger of the L-H transition
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ARE THERE DIFFERENT ROUTES TO REAHBHRANIITION?

largeedge pressurgradient during the
precedingL mode
(e.g. tokamak such as AUG)
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L-H transition

Ve oelle odle

\/

Weakdiamagnetiacontributionto E and
strong ZFs during th@receding L mode
(e.g. Tdl or WZAS
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Trigger of the L-H transition ©
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Weakdiamagnetiacontributionto E and
strong ZFs during th@receding L mode
(e.g. Tdl or WTAS)

Slide 5 of 15 U. Losada |16th Coordinated Working Group Meeting (Madrid, 2017) | 18-20 June 2015




Radial electric fields and pressure gradients at the/,
L-H transition in stellarators (W7-AS / TJ-Il)
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V Whilethe ion pressure gradient plays an
important role in the fully developed-H

mode intokamaks

V In W7ASthe ratio of the electric field to
the diamagnetic contribution can be
larger than one in the Hnode

F. Wagner et al., PPCF 48 (2006) A217

In TJIl the diamagnetiderm is closeto the radial
electricfield obtainedexperimentallyduringthe L-
modebut it changesonly veryslightlyafter the
transition. Thisresultindicatesthat a vx B
contribution appearsn the Hmodeand resembles

that foundin W7-AS.

T. Estradeet al.,

PPCF 51 (2009) 124015

U. Losada |16th Coordinated Working Group Meeting (Madrid, 2017) | 18-20 June 2015



Role of mean E, versus role of Zonal Flows at
the L-H transition ?
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\E Turbulencereduction precedeghe increasen the

meanE shearedflow, but is simultaneouswith the
increasen the low frequencyoscillatingsheared

flow.

proximity of the L-H transition
Estradaet al., PPCF 51 (20024015
C. Hidalgo et al., EP&7 (2009) 55002

Evidenceof LRC (as proxy of Zoidbwg inthe
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ZFs and L-H transition
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ZFs and L-H transition Iin the stellarator TJ-Il &
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ZFs and L-H transition in the stellarator TJ-I1I
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High crosscoherence for low frequencies €1
20kHz) between potential signals and cress
phase close to zero are reliable indicators of ZF
oscillations
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ZFs and L-H transition in the stellarator TJ-Il ¥
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Bicoherencdas a way of show the interaction between ZF (low frequencies) and
turbulence interaction during tH transition.

B.Ph Van MilligenNucl. Fusio®3(2013) 113034 (5pp)
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Decoupling between density and potential )
fluctuations at the L-H transition =

Laboratorio Nacional
‘ de Fusion
THI |_ —_> H Ciemal

Potentialfluctuations

LRC

Densityfluctuations

Fingerprint of ZFs

Slide 12 of 15 U. Losada |16th Coordinated Working Group Meeting (Madrid, 2017) | 18-20 June 2015



