o each type of ELMs a growing density perturbation, likely associated to blobfilaments, is recorded before the crash. o the present observations, the origin of these instabilities is clearly related, to the pressure gradient.

o After the I-phase a growing blob-filaments instability is localized at the top of the pedestal. o Additionally, fast density perturbations are also recorded all along the pedestal. o It does not globally affect the improved confinement as the SOL density decreases and the core density increases.

Intensity of the instability can be recorded through the skewness and exhibit a dependence with the max pressure gradient.

Blob-filament activity is present all along the pedestal and the density profile continues to steepen overall (except during the ELM crashes).

Type III ELMs are characterized by a decrease of their frequency as the additional power increases. 
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  The enhanced confinement regime H-mode is the result of a transport barrier at the plasma edge. It questions about the respective roles of the kinetic gradients and the flow in the dynamic of the pedestal pressure. This work reports on measurements of instabilities and turbulences occurring in this decisive and narrow edge region. Using the high sampling rate enabled by an ultra-fast swept frequency reflectometer (UFSR), a high spatio-temporal resolution analysis of density, gradients and turbulence provides new and in-depth insights into the evolution of plasma instabilities along the L-H transition from I-phase to blob-filaments and ELMs.  I-phase  Ultra-fast frequency swept reflectometry F. Clairet 1 , A. Medvedeva 2 , C. Bottereau 1 , G. D. Conway 3 and ASDEX Upgrade Team 1 CEA, IRFM, 13108 St. Paul-lez-Durance cedex, France. 2 Aix-Marseille Université, CNRS, Centrale Marseille, M2P2 UMR 7340, Marseille, France. 3 Max-Planck-Institut fur Plasmaphysik, 85740 Garching, Germany. Reflected signal : 𝑆 𝑡 = 𝐴 𝑡 . 𝑒 Signal fluctuations : A = <A> + dA and F = <F> + dF frequency sweeping provides high radial (mm) and temporal (µs) resolution.  Provides density AND fluctuation radial profiles at the same time.  Late I-phase to H-mode I-phase : Regular oscillations. I-H : Nearly constant. H-mode : Decreases. o The I-phase ends with 2 bigger bursts (not always observed) with a larger variation of dn/n. o The amplitudes of the low and high dn/n frequencies still vary in opposite way. o Both low and high frequency dn/n drop in the H-mode. o As turbulence drops the low frequency component stabilizes before vanishing. Low frequency signal I-phase : Regular oscillations. I-H : Steady. H-mode : Disappear. The increase of the blob-filament instability ends with an ELM crash. o Skewness=0 determination of the radial displacement of the density localise the origin of the filament perturbation which coincides with 𝜵𝑷𝒎𝒂𝒙. o Dependence of the filament activity with 𝜵𝑷𝒎𝒂𝒙 suggests its ballooning nature. The L-H transition is characterized by an edge transport barrier with the formation of a pedestal in the density profile as a result of a strong edge shear flow and a reduction of the turbulence. o An intermediate limit-cycle oscillation (LCO) phase or I-phase occurs in between L and H-mode oscillating between both confinement modes and ends with ELMs. The I-phase exhibits the following sequence : o As the low frequency turbulence shows up, the density profile steepens (improved confinement). In the meantime the fluctuation spectrum broadens and the profile relax rapidly. o amplitude of the low and high frequency fluctuations oscillates temporally in an opposite way while the total turbulence (low + high frequencies) remains nearly constant which suggests an energy transfer between them. This pattern of oscillations is compatible with a predator-prey-like flow-turbulence interaction model. Zohm H., Phys. Rev. Lett. 72, 222 (1994). Kim E.J. et al Phys. Rev. Lett. 90, 185006 (2003) Conway G. D. et al. Phys. Rev. Lett. 106, 065001 (2011) Schlmitz L. et al. Nucl. Fusion 57, 025003 (2017) ... When and how the I-phase ends and the H-mode begins ? ASDEX Team Nucl. Fusion 29, 1959 (1989) Shain K.C. et al. Phys. Rev. Lett. 63, 2369 (1989) Moyer, R. A. et al. Phys. Plasmas 2, 2397
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  Clairet F. et al Rev. Sci. Instrum. 88, 113506 (2017) Huysmans G.T.A. Plasma Phys. Control. Fusion 47 B165 (2005) D'Ippolito D.A., et al. Phys. Plasmas 18 060501 (2011) Kirk A. et al Plasma Phys. Control. Fusion 48 B433 (2006) … Vicente J. et al Plasma Phys. Control. Fusion 56 125019 (2014) Xu G.S. et al Nucl. Fusion 49 092002 (2009)… … During the ELMs the density fluctuations of the low and broadband frequencies both increase and stay low in between. activity (see below) arises about 30 ms before the ELM crash (at 0.96s) at the edge likely responsible for the loss of reflected amplitude. First observed in ASDEX-Upgrade, and referred to as a dithering cycle, it is a slow intermediate transition between low and high confinements in plasmas. o The L-H transition is characterized par a substantial reduction of the turbulence. o The growing of the pedestal is accompanied by a localized modification of the nature of the turbulence.