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The edge density gradient plays an important role on overall tokamak plasma 

confinement. For example, the transition from the L-mode to the H-mode is associated with 

the appearance of a density pedestal at plasma periphery. In WEST 1st phase of operation 

(2016-2019), at 3.7T, L to H mode transitions have been observed, lasting for up to 4s. The 

power crossing the separatrix required for the pedestal formation is slightly above the Martin 

scaling law [1]. In some cases, the transition is oscillatory, with a period of ~250ms, due to an 

increase of the radiated power after the pedestal formation. In WEST tokamak [2, 3], attempts 

are done to study the impact of edge plasma phenomena on core and SOL. In this contribution, 

we shed light on how the edge gradients evolve as a function of plasma parameters such as 

average electron density, injected power, toroidal current, ExB shear velocity, etc. In our 

analysis of edge density gradient, we use two different diagnostics interferometer (line-

integrated measurements with 10 channels) and reflectometer (100 radial electron density 

measurements). Gaussian Process Regression (GPR) algorithms [4] is applied on large database 

collected in IMAS format [5]. GPR is an infinite-dimensional generalization of multivariate 

normal distributions that is very useful in statistical modeling and applied for profile fitting 

with uncertainties estimation. In the present study, we provide the profile fit and its radial 

derivative, both with uncertainties. GPR allows fitting electron temperature and density profiles 

as a function of the magnetic coordinate ρpol. Using reflectometer data with high time/radial 

resolution, GPR provides the edge density gradients for 0.8 < ρpol < = 1.05, which is of special 

interest for the L-H transition studies. This contribution will focus on analyzing the electron 

density pedestal formation and the oscillation dynamics. 
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