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OVERVIEW: ALINE, A LINK BETWEEN THEORY AND EXPERIMENTS ALINE: EXPERIMENTAL SETUP

The ALINE device has the goal to study Radio - a Chamber: 100cm x 30cm cylinder
Frequency (RF) sheaths in magnetized plasmas. = | stainless steel

. . . . Gas: Ar/He/(H
Thanks to its design, the plasma is easily accessed . (F)
Plasma generation:

by dl_agnostlcs so that electric potential, temperature, iy | g | . Radio Frequency (RF): 600W @ 0,1-200MHz
densities are accurately measured. v et ' 1  Electron Cyclotron Resonance (ECR): 3kW @ 2,45GHz

The stability and reproducibility of the plasmas, |z R = = Tl Plasma:

: : : : e > - : * « Electron Temperature: 1-6 eV
together with the local competences In Particle in i —” ; ] . '

° _p . - - SCEE 1 « Density: 1014-108m3
Cells and Vlasov modelling, makes the Aline i . Mean Eree Path: 10-2m -10-3m
Experiment a great opportunity for a direct link )

between theory and experiment in sheath physics... The ALINE device

Magnetic field:
« 3 x 2 Colls for a magnetic field up to 0,1T

LANGMUIR PROBE: HOW TO CHOOSE THE PROPER THEORY LANGMUIR PROBE: HOW TO APPLY THE PROPER THEORY
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PLASMAS IN 3D E ' | DIFFERENT COLLISIONAL REGIMES

Gas : Ar - Pressure : 1.0e-2 mBar

Frequency : 30.0 MHz Plasmas in ALINE cover different range of pressure/mean free
Power : 20 Watts . . . .

path for the ions. Hence, the sheath can either be collisionless
or weakly collisional for the ions.

Remote arm:
 allows scans in the three space dimensions
e accuracy < 0,21mm in positioning

* maps of 3-4000 points (~3 hours) Pressure Ar Mean Free Path e

Plasmas properties: | 2,4x102 mbar 2,4mm e

» Gradients can be studied over tens of cm ; -

3,2x103mbar 19,8mm 5

« 3D structures clearly observed -
Z-direction [mm] 100 40 9,2x10“*mbar 69,7mm

« Suspicion of probe/antenna interactions for Z>0
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Electron Density [m ] %1016

With a slight modification of the neutral pressure and excitation frequency, plasma with
comparable densities but different shapes can be achieved.
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